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that if the name TINGEY is on a wireless
instrument, it is perfectly efficient in ever

detail. Here is a selection from the splendid
TINGEY range.

SINGLE VALVE BROADCAST
RECEIVING SET.

Wavelength 300-2,800 metres. Complete with
all accessories, including valve, Brown’s phones,
high teusion battery, accumulator, LOOt. uerial
wire, insulators, lead-in tube and  earthwire.

ALL TINGEY Broadcist Receivers bear the B.B.C. stamp.
PRICE - 14 gns.

including Broadcasting Fees. Carriage paid U.K.
All * TINGEY " Valve Apparatus is duly licensed under
Marconi Patents for Amateur use in Great Britain,
“ Send forour beautifully illustrated Catalogue con-
Offices&Works: taining full details of our 2, 4, and 5 valve sels to
‘Phone | - .

Y 92, QUEEN ST,
o ~  HAMMERSMITH
' LONDON, W.6.

| e Telegs. % L = W - SRR [
eveiees) | TINGEY LESS LTD. | (, 20500,
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WHY

Because

STERLING No. 1 CRYSTAL RECEIVER.
Complete with one pair of Double Head Telephones and with

special coil for Paris Time Signals. ange 25 miles.

you should include the installation of a
Sterling No. | 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 Dealers or direct from—

STERLING TELEPHONE & ELECTRIC CO., LTD.

210/212,

Telephone No.: 4144 Museum (7 lines).

TOTTENHAM COURT ROAD, LONDON, Wi

Telegrams : ™ Cucumis, Wesdo, London.”

Works—DAGENHAM, ESSEX.

Branches—NEWCASTLE-ON-TYNE, 9 Clavering Place: CARDIFF, 8 Park Place; MANCHESTER.14 St. Peter's Sq.

“The Model Engineer”

A ;pcc'ul paper for young Engineers, Apprentices,
Students and Amateurs interested in echanics,
Electricity and Model Making. It contains practical
articles {y experienced writers on Electrical and
Mechanica) subjects, Locomotives, Motor Cycling,
Model Aeroplanes and Wireless Telegraphy.
Published every Thursday.  §d. post free,

‘‘Junior Mechanics & Electricity'

The paper for beginners of all ages in Mechanics,
Electricity and Model Making. Il the articles are
written in simple language so that everybody can read
and understand them. It is well illustrated. There is
also a Queries and Replies section, from which much
valuable information can be obtained.

Published on 13t of each month, 4d. post free.
SOME USEFUL BOOKS.

Practical Lessons in Small Accumulators .. 10§d
Metal Turning : Electric Bells & Alarms i04d
Engineering Mathe- Electric_Batteries 104d
matics  Simply Ex- Small Dynamos and
plained woll | a3 Motors . ¥ .. 1ojd
Practical Dyname and Induction Ceils for
Motor Construction 1/g Amateurs i .. 104d
Pratical Induction Small Electric Motors lnd
Coil Construction . x/9  Alternating urrents 104d
Petrol Motors Shuply Windmllis and Wind
Explained 1/ Motors. . tofd
Workshop  Wrinkles Wircless Telegraphy
and Recipes . if9 Simply Explained 1048

Every Boy's Book of Electricity, 3d.
Every Boy's Book of Engines, 3d.

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

SEA, LAND
and AIR

THE AUSTRALIAN
MONTHLY JOURNAL
of Awviation, Radio-Tele-
graphy & Radio-Telephony

§ Price g .. Annual
: 1l9 : 3 Subscription
i Post Free @ : 21/-

I
.

THE WIRELESS PRESS LIMITED
12/13, 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 resulted
in the production of a new Two-Valve Receiving Set as illustrated
and described on this page. Not only in complete sets is Gamage
Enterprise manifest, but also in Spare Parts, Apparata, etc.

GAMAGES TWO-VALVE ) ' ‘ ’ i
BROADCAST @ \ |
RECEIVER s

W passed by the

8

\No.

th iast

Tt ation is one H.F ting
Valve with adjustable Transformer
il 18 ct itained
th ue
stud 1w
A} complete
ISES v 1t
1.T. Batt i A Wi h
] h

@

E Comaeme,

GAMAGES FULLY LICENSED |

CRYSTAL RECEIVER

£5:19:6
- e [ ] ® ’
~ Write tor our NEW WIRELESS CATALOGUF, Post ree on Request
GAMAGES - TTIOLBORN . LONDON - E.C.1
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CONDENSERS

DELIVERY FROM STOCK

High in Quality. IL.ow in Price.

Un- : Assembled
assembled . —
T '
| - 001  10/6
001 ..6/6
75 . -00075 1/6
00075 5/3 — TV
i - 0005 ..7
0005 ..4/- —q—‘rﬂl LT
0003 . .3- —— .
0002 ..2/6 p—T 0002 ..6/-
0001 ..2:3 ‘:" 0001 ..5/6
. =
e —_ 100005 4/6
00005 2/- ———
——

Turned Ebonite
Plates 1/8 per
pair extra.

-

\%\aa

b

Complete

©

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

Telegrams : Ormondengt.

Telephone :

Holbern 1812
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ALL BURNDEPT Valve

Apparatus is duly licensed
under Marcom Patents for
Amateur use in Great Britain.

BURNDEPT

H.F. Amplifier, Mark I

FOR THE EXPERIMENTER.

HIS 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 Il and H.F. Amplifier
Mark | 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 I, Ultra 1V and
H.F. | panels, thus giving two radio frequency
amplifying valves in front of the detector. lt
cannot be used in front of any other receiver.
A potentiometer 1s 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 111, Ulra 1V, or
H.F. 1, as the case may be.

N 108. In flat polished case - - £10a
No, 108s. In sloping cabinet - - £11a

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

BURNDEPT, LTD., vLondon Ofice & Showrooms : 15, BEDFORD ST., STRAND, W.C.1

City Depot: 79, MARK LANE, E.C.
AERIAL & EASTNOR WORKS, BLACKHEATH, S.E.3.
Exchange Buildings, :;13‘ New Street 93, Holm Street, London Assurance House, 61, Bridge Street
BIRMINGHAN GLASGOW. Bond Place, LEEDS MANCHESTER

Midland Bank Chambers, YEOVIL.

)
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Ediswan Valves

have over forty years’ of lamp making experience
b embodied in their manufacture. The A R Valve
illustrated i1s specially made for amateur reception.

Plate voltage 30-80. Filament volts 35

6-0. Filament current 075 amperes. {[' —x
High amplification. Silent  working. EDISWAN
BATTERIES
15/- each HT. and LT.

are all manufactured
vith the same care

THE EDISON SWAN ELECTRIC Co., Ltd. | @nd attention to de-
‘ . . tails as other Ediswan

Head Office: 123/5 Queen Victoria Street, E.C.4 J Al .
London Showrooms : 1236, QUEEN VICTORIA ST., E.C. 4 o wvays in-

71, VICTORIA BT., S.W.1 sist on ¢ Ediswan ™

Works : PONDERS END, MIDDLESEX when purchasing Ac- ||
It you are unable to BRANCHES | .
obtain Ediswan supplies Aberdeen Bristol Edinburgh  Leicester Nottingham i umul.:ltors or Dry
from your usual dealer,  Belfast Cardiff Glasgow Liverpool Sheftiald Batteries.
write to us for the name Birmingham Dublin Hull Manchester  Southampton | J
and address of the nearest  Brighton Dundee Leeds Newcastle Swansea & _J
supplier. Melbourne Brisbane Sydney Adelaide — _/

VerReady)”
GYenReady;
> DRY CELLS
# and BATTERIES

for High & Low Tension

% THE STANDARD OF QUALITY

No, W ) 38 s T U 76
Weight 1 1b. 2 ozs W )

|
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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“Better thana
ft'ame aet'ial”

NN

The Ducon ”

If you have electric light, the ** DUCON "

gives you all the advantages of a frame

A\

NINNER \\\\\\\\\\x\\

, acnaL such as neatness, compactness, no 7
’ outside aerial and far bstter results. Z
All you have todo is to plug the " DUCON "~
into a lampholder or wall socket and é
; connect to your wireless set. %
For all electric light circuits, %
the “ DUCON " 10/- each gé
% %

of all leading wireless dealers, electrical
contractors and stores, or direct from
the makers.

NN\

N\

Dealers not vet 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 : ** Hivolicon, Phone, London.

o "DbUE

B

b7 AN HP 01005355 i

FOR USE WITH ANY SET

A L 000000

p9 Pl L
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SIEMENS

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 }f)revenl receiving circuit being interfered
with.

VACUUM PROTECTORS (for protecting

the aerial). They secure protection against
risk of fire or damage by lightning. Will
operate many tmes beflore renewal s
necessary.

AERIAL WIRES & INSULATORS,
EARTHING DEVICES, FUSES,
JACKS & PLUGS, H.T. BATTERIES,

etc. etec,

ALSO MANUFACTURERS OF
BROADCASTING WIRELESS RECEIVING SETS

Descriptive pamphlet and prices on application to

SIEMENS BROTHERS & CO.,LTD.

General Offices and Works :
WOOLWICH, LONDON, S.E. 18
Telegrams—Siemens, Woolwsich Telepho ne—City 6400

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

GREAT BARGAIN OFFER
To Readers of the *“ Wireless World"

For a short time only

—while the stock
lasts.

>

2,000
Pairs only

4,000 obm

PHONES

(NEW)

17/6

PER PAIR.
Postage 9d.

/ extra.

Fitted headbands and cords, beautifully finished, thoroughly
efficlent. Each pair carefully packed {n box. S isfacts
guaranieed.

A wonderfol bargain, never before offered and cannol

be repeated. Readers of the ‘* Wireless World ** are

urged to take advant ot th's 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 8olid Brass or Plated, 2/~ per doz. (post. extra)
2B.A. Bingle ,, , % 5 5w

Offer at Reduced Prices of our
NEW
Intervalve
Transformer
Owing to the unex-
pectedly large sale
of these instruments,
we are enahled to
reduce the prioe to
* Wire'ess World
readers to—

14/ g

Fitted with panel
fixing plate aod
earthing wire for iron
core. Fully tested.
Ratio 5: 1.

To oblain goods
these special bargaiw
prices, please mention
the “Wireless World **

Special

We bave ENORMOUS STOCES OF EX-W.D. WIRELE#S
GEAR, too numerous to mention, at absurdly low prices.
Write for particulars of your requ'rements or, better still,
call and see our emormous stocks.

All valve apparatus manufactured by us is duly licensed under
Mareons Patents for amatenr use in Great Britasn.

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

Telephone—

Near Old Ford Station, N.L.Ry. " Nos. 8 or 39 *Bw
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A superfine five
valve set.

PRICE

£40

Five valve amplify-
ing receiver alone,
without Accessories

PRICE

£32

-

Opoihu? o FrAmMENT
prer i
Tecernones

HIGH POWER SETS

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 power sets at our showrooms.
Gur artistic booklet on ¢ Lyrian” Cabinet Receivers, for use with or without external aerial, is
now ready. Write for a copy.
Qur complete catalogue w ill be sent post free on 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.

PRICE

£33 :10:0

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

PRICE

£27 : 10: 0

RADIO INSTRUMENTS LIMITED,

V\fanaging Direclor : 1. JOSEPH, M.LE.E. late Manager to Mr. H. W. SULLIVAN,
Chicf Designer - W. A.. APPLETON, M.B.E., M.LR.E, late Admiralty Technical
Research Officer.

ONLY ADDRESS Works, Offices and Showrooms
12a, Hyde Street, NEW OXFORD STREET, W.C.1

Telephone—Regent 1928. Telegrams—Instradio, London.

(E.PS.) 23



x THE WIRELESS WORLD AND RADIO REVIEW JaNxvary 6, 1923

[T R
DIARIES |

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.”

TR

I

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.
12-13 Henrietta St., London, W.C.2

|

il

|
|
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|
| HER |
‘ | The
| Armature Model
| for 1) k.w.
1 Rotary Converter

Price 1/3 net Post free 1/6

| Shows everv winding of
the Converter Armature

HERERERERRR

The Vest Pocket

Dictionary of Technical Terms
Used in Wireless Telegraphy

BY
HAROLD WARD

Contains over 1500 Definitions
Price 2/6 net Post free 2/'8

SHEEERRRREEER

INVALUABLE FOR SELF-EXAMINATION

Test Questions and Answers
on Wireless Telegraphy

Series | (Elementary). Based upon The Elementary Principles of Wireless
Telegraphy. Part L.

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

Series Il (Intermediate). Based upon The Elementary Principles of Wireless
Telegraphy, Part Il

Price 5/- per Series Post free 5/5

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

I
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Actual Manufacturers
EBONITE
WIRELESS SETS

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.

AND RADIO REVIEW JaNuary 6, 1923

Specification of
our well-known
CON DE N SERS.
Highest  vrade
Aluminium
Plates, Brass
Washers machin-
od to a limit of
+ or — ‘001"
Adjustable Brass
Bush at bottom,
% Fixed Brass Bush
7 at top.

These Condensers
are built to stand
HARD continu-
ous usage And
we  GUARAN-
TEE THEM.

' Cabinet
Panel = Panel Cabinet Cabinet Mount- Polished
Valoe Mount- Mount- Mount- Mount- ing As- Mahog-

in ing in ing As- ing in ing As- sembled any
MF. Parts sembled Parta sembled in Cabinet.
Cabinet

0015 23/- 25/8 24/~ 26/8 33/~ 6/3
001 8, 19/6 17/9 21/- 28/~ 5/8
00075 13/8 16/8 14/8 18/8 22/= 5/8
0005 0/6 13/- 11/9 13/9 18/- 4/6
0004 10/~ 12/¢ 11/- 13/3 17/6 48
0003 /- 11/6 10/- 12/- 16/- 4/-
0002 7 9/~ 8/~ 9, 13/8  4/-
-0001 6/- 8- 7- 8/8 4/-
Vernier. . = 4/8 = 5/- 8- 88

Fitted with Bevelled Ebonite Dial 1/9 extra.
8pecial 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 RO BEXLEYHEATH, KENT.

IR

Il

}bi

to

.
Y
{

g &

,..
|

i

}
L {

e

UNMOUNTED MODEL.
SPECIFICATION

Rotary, Air Dielectric. 22 Gauge Aluminium
Vaner. 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 mounting on any panel up to §” thick

by drilling three holes. Supplied with screws

for hxing.

RGN

PRECISION

VARIABLE CONDENSERS

A few points of interest

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.

M

I
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TO ENSURE “A HAPPY NEW YEAR™

Whethier you are in possession of a \ireless ‘* Listening-in Station,” or
whether you wisely decide to purchase one, an efficient Expert Wireless
Serviee is indispensable to assist you to obtain and maintain the best results
at a small annual subscription.

as our name implies gives REAL service. Qur Experts corne quickly to you

in speciatly 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 Holel)

LU G ISR

WIRELESS SERVICE LIMITED.

HHE ”l['

LIl

T

g e U D Pl U b g =
E

YOU WILL NEED IN 19 23 A WIRELESS SERVICE
NV LT A ST VST I VI I+ AT NSNS LTSI P O s P N =

I

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

No. 1 SET

¥(Crystal Detector)

£4 : 15 : 0

This set is sufficient to receive
within a range of about 20
miles) all concerts, etc, under
Broadcasting  arrangements.
Withinthe limitsof these wave-
lengths (about 300 to 500
metres)it is moreefficient than
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., *=**" {QNooN W0 °

Telephone—PARK 653, ESTABLISHED 1880. INCORPORATED 1907.
Manufacturers and Contractors to the Post Office, War Office, Admiralty, etc., etc. Members of tite British Broadcasting Company.
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RADION

MAHOGANITE

Thisis the latest product of our Factories—
asuperior 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 ANOT
RADION - MAHOGANITE. Al
genuine Sheetsare stamped “ RADION ",

Enquiries from bona-fide Manufacturers and
Wireless ‘Dealers soliciled.

AMERICAN HARD RUBBER
COMPANY (Britain) LIMITED,
13a, Fore Street, London, E.C.2
TELEPHONE 12754 CENTRAL.
L L W ] ‘

TRADE MARK

The WHITECROSS

COMPANY, LIMITED
:: WARRINGTON ::

WIRE ROPES
AND WIRES

Jaxvagry 6, 1923

SPECIAL ANNOUNCEMENT

Messrs. H. 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. 5t.George's Church. Entrance at side door in Long Lane
TEL. : HOP 3029.

EGG INSULATOR

|
ORIGINAL MANUFACTURERS OF |

V.P.C. WIRELESS
INSULATORS

We shall be pleased to submit t

lowest prices for all types of

Insulators upon receipt of
enquiries.

| LA METALLURGIQUE ELECTRIQUE
| 16, Green Street, Trafalgar Square,
| Tetepione nvo. London, W.C.2. c...ar

SOLE BRITISH AGENT

ASHTON BREMNER, M.LE.E.
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A FA “DUROS” CELLS

The enly accumulator supplied in a charged state. They retain their charge for very long periods.
Stooked by ull 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 - 155
A Five-Valve Experimental Receiver. By Ralph W. H. Bloxam - - - - 462
Electrons, Electric Waves and Wireless Telephony. By Dr. J. A. Fleninz, F.R.S. - 166
Wireless Club Reports - - - - - - - = = % r- - 473
Radio Society of Great Britain: Discussion - - - - = - - 476

Contents continued on next page.

Engracving on Corcular Work.

The Taylor-Hobson Dividing Head is
designed for work on circular, conical and
cylindrical surfaces.

It consists of a rotatable face plate which
can be tilted through 90" and locked in

any angular position.

When used with the Taylor-Hobson
Engraving Machine, it reduces engraving
on circular surfaces to a speedy mechanical
process.

Accurate steel division plates ensure the
correct spacing of engraving around any
circumference.

Write for full particulars.

TavLoR TayLoRs Hopson. Iz

74a,Newman Street,London,W.1
Works : LEICESTER.
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TRANSFORMER L AMINATIONS
SOSFACTURERS sup;‘,"‘,gRs
*50SEPH SANKE Y&SoNs
WORKS ' BILSTON, STAFFS. London Office. 168 REGENT ST. W.1
TELEPHONE RECEIVER DIAPHRACMS

CONTENTS (cimes

Wireless Notes - - = - a = - - - 479
Calendar of Current Events - 480
Correspondence : - 480
Paris ‘ Radiola ™ Concerts - - - 481
Post Office Statement on Broadcasting - - 182
Questions and Answers - 483
Share Market Report - - - - - 488

THE WIRELESS WORLD AND RADIO REVIEW is published weekly on Saturdays.
All correspondence relating to contributions should be addressed to THE Ep1TOR,
THE WIRELESs WORLD AND RADIO REVIEW, 12-13, Henrietta Street, Strand, London, W.C.2.
No responsibility can be taken for MSS. or photographs sent without stamps to defray
cost of return postage.
Editorial and Publishing Offices 12-13, Henrietta Street, Strand, London, W.C.2.
Telegraphic Address: “ Radionic, Rand, London.” Telephone No.: Gerrard 2807,

Advertisement Managers, Bertram Day & Co., Ltd., 9 and 10, Charing Cross, S.W.I.
Telephone No. : Gerrard 8063 and 8064

SUBSCRIPTION RATES.
28s. per annum, post free. Single Copies 6d., or post free 7d.
Registered at the G.P.O. for transmission by Magazine Post to Canada and Newfoundland.

A

] ;‘:’:: A i\
“WIRELESS SPECIALISTS -~/

We are almost ready to supply receiving sets conforming in every way with the latest instructions
of the Postmaster-General as related to Broadcasting.

Write us now concerning your particular requirements ; no obligation will be incurred by your so doing.
There are no regulations to prevent the sale of our component parts, of which we supply a very large
number. Advice and assistance freely given. Write or call and see us. Demonstrations daily.
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‘Some Modern Developments in Duplex
Telephony

By CaprrtaiN P. P. EckersLEY of 2 MT.

INTRODUCTION.—DEFINITION.

UPLEX Telephony is in this article
Dtaken 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 DurLEX TELEPHONY.

I think all who have been much associated
with wireless telephony will agree that the
send-reccive 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 10,000 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
() To make the receiver so selective
that it is not interfered with by the presence
of the local transmitter ; or
(a) and (&) 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

RV

Fig. 1.

acrial transmitters,” the latter sysiem 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
onc 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 acrial 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 prablem 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 Eardly within the scope of this article
10 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
siopped 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 osciilator, but
even then there is the trouble of ¢ threshold

AMPUFIER

Fig. 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, 1920.

PROTECTED RECEIVER SySTEMS. 3 Two ,WAVE-
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 A ppa-
ratus, comprising Trans-
mitting  and  Receiving
Units, Qenerator. Switch-
bourd  and  Telephone
Instrument.

The latter is installed at
some dislance from the
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other components, us nay be
concenient, und the remoral of the
receivers  from the switch  hoo
sturts up the motor gencrator rind
effects other necessury conneclions.
T'his owtfit permits of stmultuncous
transnission  and  reccption with
power sufficient for relinble com-
munication up to 30 wdes.
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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. 1. This involves the use of a
rejector system.

Thus T represents any form of telephone
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transmitter oscillating in any normal manner,
connected to its own aerial At and producing

Photo : Courtesy Marconi's Wireless Telegraph Company, Ltdl.

a disturbance of wavelength Ar. 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 Az. This tuned circuit *stands”
on another tuned circuit Cg, Cy, and L.
Ck, is a large condenser and the circuit Cg,
Ck. Lg is tuned 10 a wavelength Ar also.
If disturbances of Ai fall on the aerial, the
circuit Cg, Cg, Lg is set into oscillation,
being in fact electrostatically coupled to the
aerial system Agr C;, the degree of coupling
being determined by the value of the con-
denser Cg,. By making Cg, large, the loose-
ness of coupling is greater. But the effect of
the local transmitter is to produce oscillations
in the aerial Ap of frequency Ny, these
oscillations being less and less in magnitude
the more Ai differs from A;r. These forced
oscillations have two paths to earth, one through
the condenser Cg, the other through the
inductance and condenser Cg, and Lg,, 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
Lg which can therefore be connected to some
form of amplifier as shown, which will still

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

I have worked this systern with about } amp.
in the transmitting acrial, 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
s-ft. spreader on a 30-ft. mast. The amplifier
consisted of an audion and two note magnifiers;
no high frequency amplification could be
used. The value of the condenser Ci, might
be of the order of 0'003.

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.

GRID VOLTS

Fig. 4.

Two WAVELENGTHS AND SINGLE AERIAL.

It is very often important to use a single
aerial, as for instance on acroplanes, or whese
space s 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
L Cr be inductance and capacity in one
tranch and Lgi Cg be the inductance and
capacity of the other branch.

Suppose a closed circuit to be oscillating
at a frequency N, and to be coupled to the
common aerial inductance L¢ as shown.
Now let L¢ be adjusted so that if connected
tetween aerial and earth the system has a natural
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frequency N+v. Also let the product of Ly
and C; be so arranged that they too have to-
gether a natural frequency Ni. Then if the
aerial be connected through L¢ Lt and Cy to
earth, the whole system will have a natural
frequency Nt and will be ir resonance with
the closed circuit. Thus currents will be
set up in the aerial which will flow through
L. Lt and Cr and will be almost entirely
confined to the path Lt Cr provided Ly Cy
does not equal L1 Cy, since the point O is a
node of potential to currents of frequency Nr.

Thus the closed circuit may be made to
oscillate powerfully, and the aerial A L¢ Lt C,
will form an ordinarv transmitting system.
But again the aerial with Lt Ly Cy will form
a receiving system of another natural period
Nk, and will be sensitive to disturbances of
wavelength Ag, and what is more, nearly all
the received currents will pass down Ly Cg,
this path being of relatively low impedance
to the received currents to the path Lt C.

Thus we have the condition of nearly all the
transmitted currents passing down the leg
L, C; and nearly all the received currents
passing down the leg Ci Lg, provided the
correct adjustments are made.

This obviously gives a duplex system, and
this can be used with success for small powers
up 1o perhaps 0’5 amps. in the common aerial,
using an audion and two note magnifying
amplifier. Again, however, the disadvantage
of the svstem is that the drvect effect of the local
transmitter may prejudice the performance
of the amplificr, especially if the latter embodies
high frequency magnification.

It is essential to cut down the resistance
of the inductance L+, because the higher this
resistance the more current will be forced
into the leg Lg Cg, but if the resistance is cut
down by cutting down the inductance, the
sensitivity of the receiving system will be
prejudiced, since O is nor 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

Ny n + n,
Where Ny, is the beat frequency.
n, is the received frequency.
n, 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 1wo wavelengths, one of 400
metres and the other of 300 metres beating,
the beat wavelengtlh 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 350 metres.

Now the receiver has two frequencics
supcrimposed in the acrial system, one of
10% per sec. (300 metres) and the other of
0’8575 x 10% sec. (350 metres). There will
thus be beats set up in the aerial circuit of
frequency (10" — 08575 X 10°) — 0’1425
10% 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 Vg connected across the A.T.I. of the
recciver, and a circuit L;; Cpy in the anode of
the rectifier, tuned to a frequency 01425~ 10°
or a wavelength of 2,100 metres. Now the
amplifier can be made sensitive to 2,100 metres
and not 10 300 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 350 metres, and not 1o 300. Thus
if a circuit L, Cp, is connected across the
amplifier terminals, and is coupled to L;; Cg,
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 Vy 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 Vi 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.

SipE 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 ’phones by the effect of the 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
exceceds 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 400 and 300
metres, and its power is 50 watts input. The
circuits of the transmitter are absolutely
standard, and any well-known form of speech
control circuits may;be emploved.

INSULATOR

i\
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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
10 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 1o shunt
any forced oscillations), while the secondary
has a large inductance and small condenser
10 give voltage step-up.

The amplitier is sensitive to long wavelengths
only, and has 1wo 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 1s a remote control attachment con-
sisting of a pedestal microphone and head
telephones, and this may be installed up to
50 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
1s 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
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anywhere conveniently, in an outhouse or
garage for instance.

The aerials are 30 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 Rg-- speech is
about 30 miles.

Grour COMMUNICATION.
It will be realised that for group com-
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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 1s 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 Lz Cgr has
in it two frequencies Nt and Ng, which beat
to produce the long wavelength which can
be amplified without being wiped out by the
frequency Nr1. Furthermore, and herein lies
the whole ingenuity of the arrangement,
thanks to the fact that O is nodal to the trans-
mitted oscillations, and forced oscillations in
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Ly Ck 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 § amperes in the same aerial, that is receiving
the desired signal.

This circuit is obviously very useful for
aeroplane working.

Two AEriIALS 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
cffect of the near-by transmitter.

COMMERCIAL 3 kW. C.W. TELEGRAPH TRANSMITTER.
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Marcons type valve transmitter. The power panel is on the right, and the rectifier and oscillator valve panel in

the centre.

The air dieleciric condenser is enclosed in a cage on the left.

Tuning inductances are on either side.

Tickets will be sent to Associates.

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.LLE.E., A.Inst.P., at the Institution of Electrical Engineers on January 12th, at 6.30 p.m.
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 Raren W.

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-

PERUSAL of the Questions and Answers

H. BLoxAaM.

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 }-in. ebonite 16} ins. by
10 ins., which was procured cut to rough
size. The edges were filed to size, bevelled

tures are claimed for
this instrument, but it
incorporates one or two
novel “ gadgets ”—if 1
may be permitted to use
a lerm beloved of the
ardent wireless enthu-
siast—which may be of
help and interest atike 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 ncatness and order
in the matter of instru-
ments, their disposal on
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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. Dovertailing 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. 1.

Front view showing interchangeable H. F. intervalve coupling and
arrangement of controls, valves, and terminals,

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
cdges, 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 mecthods 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
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leads—from * plate” and “ +H.T.” and
“garid ” 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 permanentiy 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 ;-in. sheet
ebonite 2} ns. square
Four valve pins (these
can be purchased from
dealers) are tapped into
the ebonite at corres-
ponding positions to the

Fig. 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 Ay,
B,, C,, 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

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 1 in. square with
“tabs” 3 in. by } in. are laid with alternate
“1abs ” to each side in the usual manner.
The dielectric consists of mica (the wrter
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, 0-007 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 7 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 80,000 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. Honevcomb coils were also
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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
1o 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 »
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Fig. 3. The four usual systems of intervalve coupling and the method of connecting up valve =nckeis to effect

either arrangement.

used, ten layers on the former to be described,
being tound correct for the above wavelengths.
2 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 “tned 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, 60 turns of 40 S.W.G.
D.S.C. wire being found correct for 300 to
700 metres, the former being 24 in.
diameter, and having a slot } in. wide bv 4 1n.
deep, primary separated from secondary by a
laver 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 ihe “ 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 +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. 1 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 0-00025 mfds.

“ Series-paraliel ” switch for A.T.C. (con-
nected externally to the instrument) is seen
in Fig. 1 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. 1) will be scen five pairs of terminals.
These are respectively, from the top down-

wards : aerial and earth, A.T. inductance,
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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.
diameter and having 21 pins on each side.
The width of the coils is 1 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 64 ins. or seven layers will
be found suitable tor 350 to 800 metres range
with “series” A.T.C., the reaction having
about ecighteen 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
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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 400 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.
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Circuit diagram of the Experimental Receiver.

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, 70 to 100 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 cast of London. The writer is well
aware of the revolutionary statement which
he has made, as theoretically, resistance
coupling on short wavelengths (below 1,000
metres) is not efficient.
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VI—TELEPHONY AND SPEECH TRANSMISSION.

1. NATURE OF ARTICULATE SOUNDS.

EFORE we can discuss the application
Bof the scientific facts and principles

previously described in the development
of practical wireless telephony it will be
desirable to preface it by a litle 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 cnergy.

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 1,100 fi. per second at
ordinary temperatures. The production of
these compressional and rarefactional regions
1s 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 of a 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 end of wave-
length in the ratio of 1, 1, |, 1, etc., or some
selection of such waves.

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

270 360

Fig. 74. A Simple Sine Curve, or Simple Harmonic
Curve. being the wave form of a pure musical tone.

The equivalent statement in terms of
sensations of sound is that any continuous
sound having any gqualitv 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.,
(1) 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 zowel 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, ¢, ¢, 0, 1,
or combinations of them, such as aw, ou, e,
@, @, etc.

Then we have also (i1) 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 ecar, by education, acquires an
extraordinary power of distinguishing between
the wave forms of acrial 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 /oudness and
sufficicnt clearness. 'This implies that the
sound waves must have adequate amplitude and
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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
near 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 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 cxceeding
1’'tocth of a millimetre, yet 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 vield intelligible speech sounds.
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Fig. 5. Nection 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
1o 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 transmitier, 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 2} ins.
in diameter, and about 1/50 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
concfve 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 (sce 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 1o speech
waves, but the actual variation of resistance in
telephonic work is not more than about
5 or 10 ohms above or below the normal.

Fig. 76. A solid bacl: granulur Carlon Microphone
Transmilter.

Another successful form of carbon trans-
mitter is the Ericsson (see Fig. 77).%In this

Fig. 71. An 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 100 ohms, and
it varics in operation between 50 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 irouble
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 variatuons in resistance.  Great
ingenuity has therefore been expended in the
invention of liquid microphones, such as those
of Q. Majorana and J. Vanni, 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 10 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
10 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 30 to 100 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).

Fig. 8. A diagram illustrating « stmple telephone

circuit. M s the carbon microphone transmitier,
tx the battery, T the telephone induction coil,
cnd I is the recetving telephone.

This difficulty is overcome by the use of an
induction coil as first suggested by Edison.
We provide asmallinduction coil T, consisting of
two 1nsulated wires wound over a small bundle
of iron wires (sce Fig. 78). The resistance of
one primary wire may be about 1 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
vibrationsof 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 serics so that they are all
equally affected by the voice, but the total
resistance variation is then the sum of the
variations of cach microphone separately.

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

Fig. 79. British

Post Office
Telephone receiver.

type of Magneto

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 24 ins. in diameter, and
1 100th in. in thickness. This diaphragm is
so fixed that there is an interspace of about
0.016 1n., or about 1/60th 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 / the magnetic force due to
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the current in the coils, then the force can
vary from H-+-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 ke
called, and hence the attractive force varies
between (H-+#4") and (H—#"). The difference
is 4 Hh, and hence depends on H as well as 4.
It is therefore important to have magnets in
the receiver as strong as possible. The matenal
generally used for them is steel containing
5 or 6 per cent. of tungsten, and I 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 formn 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 60 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. 80
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The magnets are flat rings of steel, with
1.-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. 60, standard wire gauge),
so as to obtain a very high resistance of 2,000to
4,000 ohms. The two receivers on the headband
have their coil circuits in parallel (see Fig. 81),

( "\,
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Fig. 81. Double head telephone receiver with spring

head band (S. G. 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 cbonite cap with holes in the centre (sec
Fig. 83). The resonance frequency of this
receiver can therefore be adjusted to suit the
musical note of the wircless signals in
telegraphy.

In the case of receivers for wireless telephony
this adjustment is not required, bur the
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resonance frequency is adjusted to agree with
the mean or standard telephone frequency,
generally about 800 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. G. Brown, showing the
vibrating steel reed.

tTo be contined

The Transatlantic Transmitting Station 5 WS on View.

HE transmitting station 5 WS, erected by
I 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 1oth, from
2 pm. to 7.30 p.m. Between the hours of
6.30 p.m. and 7.30 p.m. on each of these three
days 1t 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 Qrevious 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.LE.E, on January 12th, at 6.30 p.m., at the
Institution of Electrical Engincers. 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

NOTL.

{7nder 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 Lditor reserving the right to edit and curtail the reports if necessury. The Editor will be
pleased to consider for publication papers read before Societies. An Asterisk denotes
afliliation with the Radio Society of Great Britain.

Correspondence with Clubs should be addressed to the Secretaries direct in every case unless otherwise stated.

Glasgow and District Radio Club.*

Hon. Secretary, Mr. W. Yuill, 93. Holm Street,
CGlasgow.

Membership is now well over 200. On November
16th Captain Norman Turuner lectured on his
army experiences.

Mr. MeLennan, on November 30th, lectured
on the ‘ Elementary Principles of Wireless Com
munication.” e treated the subject practically
rom the beginning in as simple terms as possible,
and this was no doubt one ol the most instructive
lectures of the season.

On_ December [ith, Mr. A, F. Gray, another
Vice-President, demonstrated a two-valve set
whieh he 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 c¢lub mem.
hers a considerable amount of trouble, six members
had arranged to listen in speciallyv to the full pro-
gramme of Manchester broadeasting station on
a particular night. These reports are bheing
tabulated by Mr. Pick, of the Committee, who has
Kindly consented to open a discussion on this
subject.

On January Pith, 1923, a lecture on ‘‘ Grid
Potentials * will be given by Mr. Piek.

Hackney and District Radio Society.*

Hon. Secretary, Mr. k. R. Walker. 48. Dagmar
Road, I.9. (Letters only.)

On December 4th, at the Y. M.C.A., Mare Street,
Hackney. the Viece-Chairman. Mr. Cunningham.
presided. .\ very interesting discussion took place
on radio subjects in general. The Necretary, M.
Walker, invited questions and replied.

New members are joining. On January Ist,
1923, the new subscriptions came into force, as
tfollows :—Senior members (18 vears of age and
over), l0s. per annum. entrance fee 58.: junior
members (under 18), 3s., entrance tee 2s. 6d. New
mernbers and visitors are always welcome, especially
ladies.

“ IMigh Frequency Currents and Tesla Coils
was the title of lecture by Mr. A, Valins on Decein-
ber 21st. Experiments were carried out in darknoss
in order to show the best effect.

Belvedere and District Radio and Scientific
Society.*

Hon. Secretary. Mr. N. (i. Meadows, 1, Kent sh
Road, Belvedere Kent.

The evening of December 15th was devoted
to a discussion, led by Mr. 8. G. Meadows. on
“‘I'he Difliculties Experienced by the Radio
Amateur.’

This being the tirst whole evening given to dis-
cussion, the Secretary acyuainted thie meeting
with the rules governing discnssions.

At 9.45 p.n. the Marconi concert, was tuned-in.

Tt 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 Vulves.” The Chairman,
Mr. K. Sargent. F.R.A.8., 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.

\pparatus brought by Mr. Clarke and Mr.
lRenney 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. Secretarv, Mr. R. . Parker. F.C.S..
Radio House. Wilson Road, Smethwick, Stafls.

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 hooks with a
view to forming a library. Mr. C. M. Kay waus
appointed librarian.

On January 2th the Society opens with a general
meeting.

The President. Mr. R. \. Hutchingon, M.Sc.,
AMLEE, F.RGS. F.G. 1, will give his presiden-
tial address on January 19th. Also Mr. Harrv
Garrett, B.Se. and Mr. JJ. Stoney, B.Se., AMAME,,
(Vice-Presidents). have promised to give lectures.
‘T'here is an excellent syvilabus arranged for the
1923 session.

Wolverhampton and District Wireless
Society .*

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

On December Gth., a short paper was given by
Mr. G. W. Jones. This was a continuation of the
previons week’s meeting at which members gave
five to ten-iinute papers on any wireless subject.

Southend and District Radio Society.*

Hon. Secretary, Mr. A. L. \WWhen, 4, Wimborne
Road, Southend-on-Sea.

A meeting was held at the Technical Justitute
on December 15th. A lecture was given by Mr.
Percy Barnes on * Cathodic Bombardment.”
He demonstrated by means of X-ray apparatus.
A leeture and demonstration on the Reinartz

€2



474

tuner with two valves note Inagnification 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
Association.*

Hon. Secretary. Mr. Horace W,
Bushey Rond, Harlington. Middlesex.

The third annual general meeting was held on
December 5th,

The President, Mr. George Oxford. said that the
membership had more than doubled its number
since the last annual meeting. He thanked the
Vice-President, Mr. I'. I5. Studt, for the verv hard
and instructive work he had done during the past
session. and presented to hLim, on behalf of tlhe
Association, a case of pipes.

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

The various reports having heen received, the
following appointinents were made :—President,
Mr. George Oxford : Vice-Presidents, Mr. F. E.
Studt and Mr. . O. Read : Hon. Secretary, Mr,
H. W. Cotton ; Hon. Treasurer, Mr. A. Labram ;
Instrurnent Steward, Mr. A. P. Dobson ; Librarians,
Messrs. C. and R. Uillyer; Cornmittee. Messrs.
J. 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
Gireat Britain :—Messrs. F. . Studt, J. F. Bruce,
L. Shepherd and A. P. Dobson. Alterations to rules
were next proceeded with, the principal alteration
heing the reduction of the annual subscription to
titteen shillings.

Experimental

Cotton, 19,

Bradford Wireless Society.*

Hon. Secretary, Mr. J. Bever, 83, Bmm Lane,
Heatoi. Bradford.

A eeting was held in the club-room, Randall-
well Street, on Decermnber 15th. Mr. W. C. Bam-
shaw was in the chair. A demonstration on broad.
casting apparatus was given by Messrs. Qarlick
and Robertshaw, lLeeds and Bradford representa-
tives of the Metropolitan Vickers Ilectrical Co.,
Ltd.. respectively. The Manchester broadceasting
station was tuned in and good signals obtained.

The next meeting on December 249th was the
wrmual general meeting of the Society, when the
election of ofticers and committee took place.

Stoke-on-Trent Wireless and Experimental
Society.*

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

At a meeting on Deceinber 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 programine of lectures for next quarter has
been arranged.

Leeds and District Amateur Wireless
Society.*
Hon. Secretary, Mr. D. K. Pettigrew, 37. Mex-
borough Avenue, Chapeltown Road, Leeds.
An Instrouctional Meeting was held on December
I5th at the Grammar School. Mr. S. Kniveton,
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F.R. Met. Soc., lectured on " Constrnetion 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 date. In two cuses reception was
effected with single valve receivers.

Paddington Wireless and Scientitic Society.

Hon. Secretary, Mr. L. Bland Flagg. 1, Bur
lington Road, Bayswater, \W.2,

\t the General Meeting held on Deceinber 14th,
the IP'resident, Mr. A. G. Cook, M.A., \.MI.E.I5.,
took the chair.

A discussion took place as to the advisability of
admitting into the Society experimmenters and
enthusiasts not already members ol the Paddington
Technical Institute. [t 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 arra‘igenent.

Mr. G. Turton informeil the Meeting thar 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 | a.m. and 3 a.m. but had heen
nunable to get call signals. 1t was decided that
the Society should confirm this as soon as possible.

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,
Chellaston. Derby.

The Annual General Meeting was held on Decern-
ber 28th, at 35. St. Mary's Gate, Derby.

The following business was enacted : Oflicers
for the New Year were elected, the Secretary’s
Report and Balance Sheet was presented ; arrange-
ments were made for spring session; afliliation
with the Radio Society of Great Britain was dis-
cussed.

Dewsbury and District Wireless Society.

Hon. Secretary, Mr. F. Gomersall. I, Ashworth
Tce. Dewsbury.

‘The First Annual Meeting of the 1Jewsbury and
District Wireless Society was held on December 7th.
The I'resident, Mr. 8. 8. Davies. gitve a good report
of the year's working. The Membership now
totals over 60. Mr. S. 8. Davies was re-elected
President and Mr, J. T. Foggo was re-elected \'ice-
’resident. The Secretarv, Mr. Horsfall, retired.
and Mr. F. Gomersall, A.S.A_A.. was elected in his
stead. The new Treasurer is M. I. Dranstield. 13.Se.

A Coflee Supper was held on December 2ist. in
the Society’'s rooms in Church Street. During
the evening the transmissions fromn Manchester
Broadeasting Station were receive.

Kingston and District Radio Society.

Hon. Neeretary, Mr. J. . (. Berry, 57, High
Street. Hampton Wick, Middlesex.

Mr. F. P. Sexton (President) was in the chair
on December |3th. [t 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. K. C.
Older would lecture on * The Selection of an Aerial
Systern.”

Prospective members are welcomed

weekly
at 45, Surbiton Road, Kingston.
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Leeds Y.M.C.A. Wireless Society.

Hon. Secretary. Mr. N. Whiteley. 8, Warrels
Terrace, Bramley. Leeds.

On December 18th. Mr. R. Tovnbee took the
chair. Mr. N. Whitelev lectured on’ Wireless in
the Mercantile Marine.””  The lecture was illustrate«
by lantern slides.

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

Mr. G. Boocock was elected Chairman for the
meeting on Januvary lIst.

The Hon. Secretary will be glad to hear from
anyone interested in the Society. but points out that
intencing 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. Secretarv. Mr. A. Leslie Lancaster. c/o
Lancaster Bros. & Co.. Shadwell Street, Birming-
harn.

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, M.[.M.I..
The KElms, Alvechurch.

A public demonstration and exhibition was
held in the Temperance Hall, Redditeh, on Decem-
ber 13th, and proved a great success. The Rev.
S. Maddock presided, and the demonstration was
given hy Mr. Reeves and Mr. Entwistle, both of the
Western RElectric 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 ineeting 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. Secretarv. Mr. P. Hanson, Longfield Road,
Heckmondwike.

Mr. Denison, of Halifax, opened the session with
a lecture on ‘‘ Latest Developments in Wireless
‘Felephony.”

An exhibition held at the headquarters on
November 10th and |1th proved very successful.
An excellent display of apparatus was made by
the sixteen exhibitors. Specinl transmissions of
telephony were made by 2 AW, 2 LA, 2 KD,
2U7 and 2KQ. A large number of people
visited the exhibition, and the result shows a clear
£24 108,

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

Mr. Fskdale. of Bradford., visited the Society
and lectured on * Wireless and Direction Finding
as Applied to Aireraft,” illustrated by lantern
slides.
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Maidstone and District Radio Society.

Hon. Secretary. Mr. H. T. Cogger, ‘‘ Romleigh,”
Postlev 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 chairand the following
officers were elccted :—DPresident, 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. 8.
Welsh ; Hon. Secretary, Mr. H. T. Cogger; Hon.
Treasurer, Mr. 5. \Winterhalter; Committee,
Messrs. S. 3. Balcombe, I’. T. Bishop, V. Lyle,
W. J. Saveall. D. IF. See and A. Styles.

Rules of the Society were read and adopted.
Mernbers’ subseriptions were fixed at 10s. per annum
and 2s. Gd. entrance fee. Associate Mernbers’
(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
be 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,
tHarrogate.

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. \WW. 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 shonld be-
come afliliated 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, Pudsev, on the
first and third Mondays in the month.

Hornsey and District Wireless Society.

Hon. Secretary, Mr. H. Davy, [34. Inderwick
Road, Hornsev. N.8.

A very suceessiul 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 mnon-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 RFAD BEFORE THE RADIO SOCIETY OF
GREAT BRITAIN BY LIEUT DUNCAN SINCLAIR.*

The President.

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

Lhis paper indieates clearly that good navigation
has heen etfected in the air. | should like to ask
it in the air vou get night errors of 10, 200 or 30
degrees which are comparable to those on land.
It is a very important point from a scientifie point
of view.

It looks also, from what Mr. Sinelair sayvs, that
you have u quadrantal error in transmission as
well as in reception. but when it comes to an
error bf 2 maximum, ean you attribute it to
that ? You niight twell have an error of two
degrees without heing a quadrantal error.

Mr. J. Scott-Taggart.

There ure one or two points which interested
me. and ahout whieh | would like to have a little
further information if possible. 1 roo wondered
how  Lieutenant Sinclair was able to determine
the errors at ditierent points along his tlight.
Of course, if he were over Paris he would know
where he was but on some of the thights,
particularly the one over Cornwall nnd past the
Channel Islands. there is only a verv small pro-
portion of the flight on which it would he possible
fo get accurate determinations of the position of
the airship : and vet we find in his report cetailed
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 awirship. 1
would also like to ask whether the bearings were
taken on telephony, tonic train, or C.\\" On rhe
longest range he informs us that telephony could
not he heard, so ! presume the bearings  were
taken on C.W., and owing to the difticulties which
always attend the takiug of bearings on continuous
waves, | would like 1o know what precautions
were taken, and what special apparatus, if any,
was employed. I would also like 1o ask him
whether he noticed any variation in the strength
of signals over land and ser—whether he noticed
the xtrength over the sea. and whether it remaine
appreciably the same over land.

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

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

In conelusion, 1 think that we should all be
grateful to Mr. Sinclair for reading his paper to
night, hecause the chief thing which it does show
15 that navigation by D.F. methods is somethin;
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 thev were
asked. Firstly. how do we know what these
errors were ' How did we get at the errors ? Were
they ecaleulated ahoard ? ‘The answer is that they
were calculated aboard. und thev were done in
two ways.  Firstly. whenever eircuinstances per-
mitted. the position of the ship was known to one
of two navigating officers. or sometimes by hoth,
irom a direct observation of the point over which
we were flving. That is a siinple matter, [ thinl

vou will agree. Then. the point upon which
Mr. Seott-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 1 zay that we had two certiticated and
qualified aerial navigators aboard (one of whom
was also a verv excellent marine navigator). |
think we need cast no aspersions upon the aecuracy
of the positions as they were given to me in the ship.
Many other observarions were taken on these
flights. and 1 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. 1 may say, however, that those
which [ have missed out have not heen missed
out with any intention of shurring them over.
They are all of a similar nature, and give ns just
sinlar 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 sueh magnitude,
vet our results generally speanking are of a verv
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
1o do.

I think, relating 1o the fourth question, that
our quadrantal error occurs both in transmission
and in reception : bhut we must remember that
there is a lot of work vet to be done on the airship
prograinme itself.
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Now with regard to Mr. Scott-Taggart's question
on benrings raken on radio-telephony. tonic train,
or pure (.\W. transmission. \We never used it.
The only transmissions which were inade were
telephony and C.\WW. 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 thereahouts,
and at T or thereabouts in the ease of the
continental flight, and they were continuous in
the case of the continental flight. However. a
programine was laid down for these trips, which
involved the taking of bearings both by radio-
relephony and by continuous wave. Our pro-
gramme was to work on radio-telephony norially.
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 tvpes of transmission ]
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 earry on experiiments as far as wireless is
concerned, 1 may be able to answer that question
at soine later date. \We must remember, I think,
that in all these programines 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 be of definite com-
mercial value, and though we did a considerable
amount of wireless work, yet we lad to squeeze
it in with the ordinary routine which was being
carrvied out.

There was no special apparantus emploved. As
far as | have noticed, there is not any narked
difference in the signal strength over land and sea.

We had just ordinary wireless apparatus fo use,
and perhaps that is not sufliciently sensitive to
answer the question wherher the signals at
night were stronger than those during the day. but
as far as L know, L think they are glightly stronger
at night.

The Radio Society of Great Britain

"I'lie 52nd Ordinary General Meeting of the Society
was held on Wednesday. December 20th. at 6 p.m..
at the Institution of lklectrical Engineers. .After
the minutes of the previous meeting had bheen
rend and confirmed. the President said :

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

I announced ut 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 hefore
him. ‘The Chairman only received this information
last evening.

The prineipal business is to re-elect the officers
of the Societv. You have before you a list of the
Committee of the Society. No other nanies have
heen put forward, and | therefore take it that these
members have your approval.

The next matter to consider is the balance sheet.
and [ will ask the "Preastirer to make a briel state-
ment on the subject.

Mr. L. F. Fogarty (Hon. Treasurer).

The account submitted herewith 15 in respeect
of the ninth vear of the Society’'s activities.

1 desire to remind members that the account
takes the form of a Cash Statement. and thereiore
indicates the actual income and the total of the
expeuditure items for the period under review.

[t 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 specinl attention to this
point and has decided that the Journal shall be
published half yvearly in future, n change from which
considerable saving is expectec.

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

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

order to provide for any emergency that may
arisa.

Members can facilitate the Comimittee’s work
in this direction by paying subseriptions promptly
and as early in the vear as possible, for if every
member and afliliated Society will make a point
of so doing. the Committee will be able to 1neet
the present expenditure out of income, and per-
haps at the same time carry over a small surplus
to reserve.

Members can assist in consolidating the financial
position by introdueing new members whenever
possible.

CASH STATEMENT.

For Yeuar ending October, 1922.

Dr. g
o Balance brought forward, October,
1921 1 “ . 213 0 7
. Suh=eriptions -”> = .. 407 18 8
Suspense Account . T I 8 o

€622 T 9

By Printing  and  Distribution  of
Journal .. y as .. 228 6 3
Printing  List of Members and
Book of Rules .. . e
Hire of lecture Hall and Reiresh-
ments at Meetings . o 63 10 |
., I'rinting and Stationery - oo 3310006
., Furniture Storage, Rent and

Removal - . 4 - 16 9 0

Postages and Clerical Assistance 7% 0 |1

,, Purchase oi Filing Cabinets T 519 7
,» Sundries, Cheque Books, Rubber

Stamp, ete. & s - I 8 8

442 0 0

Balance in Bank . g o .. 180 70
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The item shown under Suspense Account repre-
sents moneyv paid into the Society’s bank account
and for which receipts had not been written at
the cdate 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, and for help in the preparation of the
Staternent. As honorary auditor. Mr. Ockleshaw
has pertormed this responsihle task since the
formation of the Society in 1413,

\fter the cash statement had heen 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 enid of
each finaneial 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 alwavs heen
good friends to this Society, and | helieve we should
have inet here continuously since the Society
was formed had the Clovernment not commandeered
the building during the war. 1 have great pleasure
m proposing a vote of thanks to the Institution
of Electrical Fngineers 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 aw 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 J. Littledale. Jack Iouis
Goldsman, Oswald Western, Win. Edward Allen,
Rowland Fd. Baldry, Thos. Dixon Ridley, John
Stanley Rowe, Josiah Alexandre, A. G. Seaman,
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Rowland William Leader, Percival Alphonse Ward,
Wm. Robert Gougli, Eric Ashwell Rogers, Charles
Is. A. Hall, Capt. Simon Orde, Harold Annison,
Vivian Ernest Thomas Swain, John Augustine
Elliott, Capt. lan Fraser.

Associate  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 Wireless Society. Aciwortli School
Wireless Society, Falkirk and District Radio
Society, The Oxford and District Amateur Radio
Society. Colwyn Bay Llandudno and Distriet
Radio .Association, Blackburn and District Radio
and Scientific Society, The Port Talbot Amateur
Radio Society, The Newton-on-Avr Wireless
Society.

Continuing the President said :

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

A wireless message has also been received hy
Mr. R. H. Ridley from an American station con-
veving this message : Merry Christmas. happy
New Year, and good luck to vou in vour tests.”

A lecture of an elementary nature will be given
here by Mr. G. Gi. 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 broadecasting.

Tickets without charge will he issued by the
Honorary Secretary to anyone (esirous of attending.

The next meeting will be on the fourth Wednesday
in January—the Annual Conference in the aiter-
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

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.

BRITISH AMATEUR TRANSMITTERS.

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 WJZ, a number of other stations are
represented.
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Notes

Dr. W. 1. Eccles to be President of the Radio
Society of Great Britain.

Dr. W. H. Eececles, A.R.C.S.. M.LE.E. has
accepted the DI'residency of the Radio Society
in succession to Admiral of the Fleet Sir Henry
B. Jackson, who retired from that oftice ar the
conclusion of 1922 Dr. Eceles was previously
for many vears a Vice-Lresident of the Society,
and has been Chairman of the Wireless Section
of the Institution ol Ylectrical 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.

Measrs. Morris and Smith, 5, Ningsley Road,
King’s Norton, Birmingham, intend commencing
a wireless club in their district. Applieation for
membership should be addressed directly to them.

The above sel, belonging to Mr. N. Hendry of

Newcustle-on-Tyne, consists of 2 H.F., | Detector.

3 L.F. valves, with switches for cutting out valves to

desired degree of amplification. AMr. Hendry gets
WII, WOK, WCI and NSS.

Proposed *‘Feltham, Ashford and District
Radio Ctlub.”’

Persons interested in the formation of a Club in
the Felthain and Ashford distriet are invited
to cornmunicate with Mr. Nettleton. ~* St. Albans,”
Feltham, Middlesex, or with Mr. J1. G. Moss, 48,
High Street, Feltham.

Campaign Against Oscillating Valves.

The method adopted by the Halifax Wireless
Club of helping to minimise the nuisance cguzed by
amateurs who allow oscillating valves to interfere
with other people’s reception 18 education. A
small book has heen prepared, which may he ob-
tained for the sum of sixpence, in which a
selection of diagrams is given, together ith
practical suggestions.

Broadcasting a Prize Fight.

In the article by Mr. Sleeper in our issue of
September 9th, 1922, the broadeasting 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 § to 1 k\V. capacity.

New Company in Belgium.

La Société Belge 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 Com-
pagnie Générale de Télégraphie Sans Fil.

President of the Radio Corporation of America.

The new President of the Radio Corporation of
America is Major-General J. G. Harbord. He
suceceedsz Mr. E. J. Nally, who was recently ap-
pointed Managing Director of [nternational rela-
tions. with headquarters in Paris.

Removal.

We ave advised that owing to a considerable
increase in business Messrs. Radio Components, Ltd.,
have moved to larger and more commodiou
premises at 19. Rathbone Place, Oxford Street,\W.1,
to whieb address all further enquiries should be sent.

Dimensions of Mica Dielectric Condensers.

The following table was compiled by Mr. Burdis,
a member of the Newecastle and District Amateur
Wireless Association, and ineluded in a paper which
he read before that Association. It shows the
necessary cata 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 0-0027.

Sizes of Plates. Cins.

No. of
Plates
2x1 3x1 4x1 4x2
2 <0002 <0003 -0004 -0008
3 -0004 <0006 ‘0008 0016
4 <0006 <0009 -0012 <0024
5 0008 0012 0016 -0032
6 001 0015 ‘0018 ‘004
i 0012 -0018 0024 <0048
8 ‘0014 20021 ‘0028 <0056
9 ‘0016 -0024 ‘0032 <0064
10 0018 0027 ‘0036 -0072
B ‘002 003 ‘004 -008
12 10022 -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,

Kpinsuren axn Districr Rapio SocieTy.
Lecture on " Capacity and Inductance,” by
Prof. F. G Baily, M.\

Likns aND DISTRICT AMATEUR WIRELESS SOCIETY.
General Meeting. Lecture on ~* Transmission of
Phorographs by Wireless,” by Mr. 1. Brown
Thomson.

NHEFFIGLD AND IISTRICT WikeLEsS SOCIETY.
At 7.30 p.n.  Lecture on  Design and Con-
struction of an  Amateur Receiving Station,”
by Mr. Brindley.

Sunday, January 7th.

At 3.5 pome Iiily Mail Concert from PCGG, 'Ihe
Hague, on 1,030 etres.
Monday, January 8th.

€.20:10.20 p.m. Duteh Concert. PCGG.  The
Hague, on, 1.050 meires.
Irswicn  axp  Disrricr WIRELESS SOCIETY

At B pan. At 55, Fonnereat Road. lecture on
“ Wireless in Camp.” hy Mr. C. H. Brace.
WirkLEss Sociery oF Huprrn axp DistricT.
At .30 pom. At Signal Corps 11.Q.. Park Street.
l.ecture on  The Construction of Fixed and
Variable Condensers,” by Mr. ¢!, M. Ntrong
(Fresident ).

Tuesday, January 9th.
Fransmission of Telephony at 8 p.ra.. on 400
metres, by 2MT, Writtle.

Wednesday, January 10th.

MaLverN \WIRELESS SOCILTY.
lecture on  Transformer Coupling and “Tuned
Anode.”
Hauirax WikgLess Crus.

Lecture on \.C. Circuits, Motors and Switch
gear,” by Mr. M. F. IFarrar.
EoiNsrreu AN Distrier
At 8 pom. At RSS.AL Hall
lecture on * Multiplex
\WV. . Morris.

Thursday January 11th.
At 0.20-10.20 p.m. Duteh Concert irom PCGG,
The Hagzue, on 1.050 metres.
Epixsvren axo IDistrier Ranio Sociery.
Vigit to Scotsinan Building.  Conducted by Mr.
W P Morris.

CGrascow

Rapbio Socigry.
Business Meet ing.
Telegraphy,” by M,

AND Districr Ramo CLus.
Lecture on  Grid Potentials.” by Mr. Pick.
fLrokn  axp Distriet Raplo Socuity.
Lecture on ° Elementary [lectrostatics.” hy

Mr. F.C. Grover.

OLpuay  Lyceum  WIRELESS
Lecture on ** Amplification with
High Frequency.,” bhy Mr. J. R.
Manchester.

DEwspstry axp DisTrier WikeLrss Sociery.
lecture by Mr. Denison of Halifax.

LuTtox WIRELESS SocieTy.
At 8 pan. At Hitehin Road  Boys’® School.
Lecture by Mr. S. Moody, AM.|.E.E,

Friday, January 12th.
SHEFFIELD AND DisrricT WIRELFSS SOCIETY.
At 730 pome Elementary Class.
LEEDS aND  DISTRICT AMATEUR
SocikTy.

Lecture on ““Some Appamtus Used in Tele-
graphy,” hy Mr. R. B, Timms (Hon. "U'reasnrer).

SOCIETY.
reference to
Halliwell. of

\WiRELESS
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BeLvEDERE aAxD  DistricT  Ranto
ScIENTIFIC SOCIETY.
Lecture on ** Construction of H.F. Amplifier,
by Mr. 8. Burman.

AND

Correspondence

To the Lditor of THE WIRELESS WORLD AND
Rapio Review.

Sik,—\We have been hearing a good deal lately
about the reception of wireless signals from trans-
mirting stations a great distance ofi.

fn this connection 1 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 lollowing result may be of interest.

The Birmingham Broadcasting Station speech
was received on a frame aerial 23} ins. dinmeter :
it was in fact the " B 7 coil of Messrs. Gambhrell’s

Etficiency Coils.

This with a |-jar condenser in parallel formed the
primary eircuit. this was coupled to a secondary
circuit comprised of Gambrell ” Coil, and a
1-jar condenser in parallel.

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

The speech received was very cleur and everv
word could be understood. It was oi course not
very loud-—strength 6 on the usual seale of Morse
signal strength.

Yours truly
N. 1L
3, Cranley Gardens, l.ondon, S.\V. 7
December 13th, 1022,

To the Editor of TvE WiruLESs WORLD AND
Rapio Review.

Sik,—\We notice in the issue of your journal
dated |6Gth inst.. you state that the \ireless
opewators employed by this Company are graded as
ofticers. and that a senior operator ranks with a
second officer. e would point out that wireless
operators in this Company’s vessels are members
of the Company’s staff and are therefore nccorded
treatment and status similar to that of other of
our oflicials. "L'his does not necessarily make them
ofticers.

With regard to the uniform, we would mention
that we have a systemn of grading and that each

It ysiTox.

grade has its own distinguishing marks.  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 operaror will wear two gold
hands.

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

Yours faithfully.
The Cunard Steam Ship Compuny, Ltd..
Cunard Building. Liverpool. H. 1. SERIEANT,
December 18th, 1922 Wireless Superintendent.

Book Received
Tue Practicar FExeiNeer ELEcTrical. POCkeT
Book aAND Divky, 1923 edition. (London:
Ouxford Technical Publications, 1 and 2, Bediord
Street, \W.C.2. Price, cloth, 2s. 6d. net. Plu-
viusin, 3s. net.
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The Paris
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 Société Frangaise Radio-electrique,
at 79, Boulevard Haussmann, Paris. The

studio of this station is located in a room
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Concerts.

cabinets contain (1) 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 acrial consists
of five wires supported by the two metal

-
g

e 1
7' o

D

Fig. 1.
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. 1 comprises three metal cabinets of
similar appearance. From left to right these

The valve telephony transmitter of the * Radiola

Concerts.

towers of 65 metres each shown in Fig. 2,

but at the tme 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 10 p.m., and are contributed to by many
of the most celebrated French artistes.
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Fig. 2.

The Masts supporting the Aerial of the *“ Radiols > Concerts Transmitter ai Levallois.

Post Office Statement on Broadcasting.

The following is the text of a statement
issied on  December 215t from the General
Post  Office . —

From representations which have reached
the Postmaster-General it appears that the
conditions under which wircless 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 associarion 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 onc (1 share in the Company, and
the lodging of a deposit of £50 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 DPostmaster-
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, arc confined to
batterics, 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.
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Questions and Answers

NOTE.—This section of the magazine is placed at the disposal of all readers who wish lo receive advice
and informnation on mafters 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 A nswers.” Editor, THE WIRELESS WORLD AND Rapio
REVIEW. 12 13, Henrietta Street, London, W.C.2. Queries should be clear and concise. (2) Before sending in
their questions readers are winised to search recent numbers to see whether the same queries have not heen dealt
with before. (3) Fach communication sent in to be accompanied by the ** Questions and Answers” coupon
to be found in the advertisernent columns of the issue current at the time of forwarding the questions. (4) The
name and address of the querist, which s 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 unswers are covered by patents, readers are advised
before malking 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

18 the maxinmum which may be sent in at one time.

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

(1) The sample of wire submitted is No. 38
D.8S.C., and could he used as the sccondary winding.
(2) The primary winding may consist of 10.000
turns of No. 44 8.5.C. copper wire, and 13 wound
on first.

** F.AM.”” (Coventry) sulnnits « diagram, and
asks (1) For criticism. (2) Is the tuned anode
method of H.F. coupling efficient when receiving
long wavelenaths. (3) Which is the hest of the
proposed arrangements.

(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.IF. transiormer method
will probably give louder signals if the additional
adjustments are not objected to.

** JAYPEE * (Lancs.) asks (1) Whether he
will he granted « broadcast licence, having constructed
his own set, or whether he can have his set marked
B.B.C. (2) How many plates of a purticular pattern
are required to give a variuble condenser of maximum
value 0-00 mfds. and 0-0005 mfds.

(1) A person wishing to use apparatus which
he has constructed himself is regarded by the Post
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Fig. 1.

(1) The single valve eircuit is correct, but the
three-valve circuit contains several errors. See
Fig. 1. Suitable values ure indicated in the
tigure. (2) The tuned anode method of H.F.
coupling 18 quite efticient 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.

Oftice as an experimenter, though if the aim of the
individual i3 not to have any serious interest in
the technicalities of the science, he is eompelled
by the I'ostmaster 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 cholee control for a telephony transmitter.
(2) The windings for the telephone (ransmitter
described in the issue of June 3rd. (3) How to u~e
reaction in such a manner that oscilluting energy will
not be transferred to the uerial.

(1) See Iig. 2. The aerial coil may have 40
turns of No. 8 copper wire wound to fill a former
77 1n dinmeter and 127 long. The closed coil may
be 30 turns of No. 12 copper wire on a former 5 in

Y >

0-00luf

44

'?__}
T
A |

diameter and 10" long. The condenser should be
oil insulated. and have a maxinunn eapacity of
about 0.001 mfds. The grid coupling coil may
consist ol a winding of No. 22 D.C.(. on a former
7 in diameter and 2 long. (2) The windings
given are for about 1.000 mnetres. \We suggest you
halve the number of turns in the windings. (3)
I'he reaction coil could be coupled with the anode
coil of the tirst valve as described in a recent issue
of this journal.

J.8. (E.C).
the filaments of vour

lt is quite poxsible to light
receiving valves fromm the
alternating current supply mains using a * step-
down’ transformer. but we consider vou would
have an objectional hum in the receivers. As
un alternative you could purchase a rectifving
apparatus, which however is rather expensive,
and would probahly cost more than vou are pre-
pared to spend. We think plol)ulxlv the most
satisfuctory arrangement would he the purchase
of a set of accumulators possessing a larger ampere
hour capacity.  We suggest the use of a 60 actual
ampere hour capacity aecumulator. The cost
will then he much less than that of the alternating
current, supply arrangement, and the results would
he far more satistactory.

**G.J.? (Highgate) wasks which
diagrams is hest for his purpose.

We consider the diagramn Iig. 4, on page 36,
is the most. useful for vour purpose. The H.F.
valve is coupled to the detector valve by means
of a tuned transtormer, and the anode of the second
valve contains a tuned anode coil. This arrange-
ment will work very well provided suitable values
ol components are used in the set. The proposed
winding for the ILI. transformer is suitable, but
that for the L.F.transformer is not quite satisfactory.
The prunary winding should consist of 10,000 turns
of No. 34 8.8.C. wire. and the seton(lm_) should
cousist of 15,000 turns of No. 46 S.8.C. wire.

of several
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2-valve receiver.

A suitable diagram of a two-valve set is given
on page 217. November 11th issue. .\ switeh mayv
be conuected in the aerial cireuit for connecting
the aerial tuning condenser and aerial tuning
induetance in series or parallel. It is hetter to
have them in series when receiving short wave-
lengths. ‘T'he 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 transforimer. 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 aeral circuit.
Very good results are possibie from a set of this
desecription.

REVIEW Jaxvary 6, 1923

(W.1.) asks for a diagram of «

©R.G.T (Antwerp) asks for construetiona! de-
tatls of L.I. intervalve and telephone transformers.

We would refer vou 1o the constructional article
which appeared in the issue of August 19th.  The
wire used is No. 46 S.8.C., which has a diameter
of 0.0610 nm. The telephone transformer may
have a secondary winding of No. 36 N.8.C. (din
meter 0-1930 mm.) and should il up the
whole winding space.

**NIB  (Liverpool) asks (1) 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 valves. (4) The range
of the set.

(1) Sample | i8 No. 30 8.W.G. copper wire

enamel covered.

., 2,No38 n = Mg
» 3., No. 31 » T
,. + ,.No. 30 v coppel wire

Ds.C
(2) The anode filainent impedance depends upon
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the lilament emission and plate and grid potentials,
and therefore varies greatly ihile in use. An
average value is 45000 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 broadeasr
telephony. )
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‘*ROGO ** (Eccles) has a 47 Sformer 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, Auqust 1 2th issue, is suitable
Sfor broadcast reception.

(1) Tap at 10th tun 80 to 220 metres.

20th w130, 400
30th » 210, 550 .
40th o 250, 670,
50th o 300 800
100th »o 350, 1,250 -

150th 00 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 o wiring diagram
and asks (1) For a theoretical diagram. (2) and (3)
Whether the Post Office will allow him to use this
cireuit.

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

‘“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
appeured descriptions of H.F. and L.F. transformers.

(1) Unfortunately you have not given us the
essential dimensions of the coils 1n 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
amallest, the aerial coil of the intermediate size,
and the closed circuit coil the largest. (3)

The capacity of (1) = 0-00018 mfd.

o0 ” » (2) - 0-0005 mid.

- ™ L (3)  0-0015 mfd.
Condenser (2) would be suitable for use as a grid
condenser. (4) The issues are: August 19th,
September 2nd, September 1 6th 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 (1) Whether the
circuit given on page 880, September 30th issue,
18 suitable. (2) Whether good telephony reception
should be possible from London. Puris and The
Hague. (3) Whether a three-coil holder is suitable
Jor mounting the H.F. transformer and reaction
coil.  (4) For particulars of the construction of the
L.F. intervalve transjormer.

(1) This cireuit 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, aithough 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 G59. Briefly,
the core consists of iron wire, and is %3’/ 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 8.8.C. is wound on until
the diameter is 13/16’" and the secondary winding
is put on over this until the diameter is 13”. A
total of 5 ozs. of No. 46 S.5.C. copper wire is used,
and the turn ratio nearly | :2.

‘*E.AW." (France) asks (1) Whether the
diagram given on page 840, September 23rd issue,
s suitable for receiving the Dutch Concerts. (2)
Whether a tuning condcnser is required in the aerial
circuit. (3) The size ¢ coils suitable for receiving
British broadcasting.

(1) The circuit referrad to is suitable, but we
suggest vou 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 eircuit. (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 wses reaction coupled
to the aerial circuit.

The use of a receiver of this type during broad
easting is permitted, provided the user holds
an exporimenter’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 | henry of in-
ductance. (2) Dimenstons of a coil with snductance
of 5 millihenries. (3) The gauge of wire to use in
1,250 and 1,500 furns 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 8.8.C., 6” long and 3" diameter. (3) Weé
suggest No. 28 D.C.C. (4) The resistance could
conveniently be made of a coil containing 500 vards
of No. 38 Eureka wire.

D
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** PUZZLED ' (Evesham) submils particudars
of his set und asks (1) Does this set conformn with
the Post Ofjice requlations. (2) Is the H.F. trans-
Sformer suitable for all wavelengths. (3) Why speech
is not clear. (4) Whether PCGG should be heard.

(1) It vou hold an experimenter’s licence, the
circuit is suitable. 'The fact of holding an experi-
mental licence indicates that the Post Oftice
consider vou to possess a sutlicient knowledge
of wireless to handle the reaction in such a manner
that interference is not caused. (2) One H.I.
transformer. unless tapped, will not be suitable
for all wavelengths. Unfortunately yvou 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. becnuse of bad adjustments.
(4) You may hear this station when the set is
properly adjusted.

‘* CYMRU ' (Swansea) asks for a diagram
of u four-valve set, with the values of the condensers.

See Fig. 3. The values of condensers are
marked. With a set of this description vou should
be able to amplify signals sufliciently to operate

FHE
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** P.S.B."" (Walsall) submits a diagram of his
set and aslks (1) For a diagram showing «another
H.F. valve connected. (2) Details of winding for
H.F. transformer. (3) Nwmber of turns to wind
in coils. (4) Whether samples of wire submitted
are suitable.

(1) See Fig. I. page 249, November 18th issue.
(2) We suggest you make the transiormer exactly
as described in the issues of September 2nd and 161h.
(3) and (4) The samples of wire submitted are (1)
No. 28 D.5.C. copper, and (2) No. 38 1).8.C. copper.
Using the No. 28 D.S.C., wind coils §’ wide of 30,
50, 70 and 100 turns on a former 24" diameter.

** RADIO "’ (Southport) asks (1) The dimen-
stons of a coil for broadcasting. (2) Why he
hears C.W. stations with no earth conncction. (3)
Whether « certain arrangement will be suitable for
reception.

(1) The coil could be constructed of No.
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. Lf the transnntting
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station is near by, you woull not need an earth
connection, or perhaps yvou are using a small value
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& loud speaker. The reason you are unable to
tune below 6(0 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 it you cannot reduce the wavelengths
sufliciently, use a smaller coil.

‘*W.H.P.”” (Manchester) asks (1) The dimen.
sions of circuit condensers having capuacities 0-01
mfds., 0-901 mfds., and 0-0002 mfds. (2) Which is
better, H.R. telephones, or a telephone (ransformer
and L.R. telephones. (3) Where to purchase clips
to hold ** V24 valves.

(1) Assuming the thickness of the mica is
0-005 cms. (22 mils)

0-01 15 foils, overlap — 4 x 2 ems.

0-001 7, » 20,

0:0002 2, " 8ol

(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 vou suggest, but why not
use one of the normal arrangements deseribed in
recent issues ?

‘*H.L.S.”” (United States).—\ Venner time
switch may be purchased irom Venner Time
Switches, Ltd., 45, Horseferry Road, London. S.\V.}.
We cannot say where “ R ™ tvpe valves may be
purchased in France, but rhe manufacturers in
this country are the M.0O. Valve Co.. Brook Green.
Hammersmith, London. W.. 10 whom vou should
apply for further infornation. The cirenit given on
page 435, July lst issue, is a good three-valve
Reinartz tuner circuit, and suitable values are:
ACP.C, maximum value 0-0015 mid.; C.C.C.,
0-0003 mfd. ; anode condenser first valve, 0-0003
mfd. ; grid condeuser, 0-0002 mfd. The coils
may have dimensions similar ro those described in
the issue of Mayv t3th. Good signals shoukl be
obtained when the set is connected to a frame
aerial, the strength of course depending upon the
power of the transimitting station.
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‘“AN.W.” (Kent).— We suggest you modily
the set according to the Fig. 4. "The coupling
between the coils 4 and Q will then provide for
reaction. The coil I, as you suggest, is a choke coil,
and is connected across the aerial and earth for the
purpose of preventing the tuning condenser accunmu-
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 24 : |, therefore we do not think you
will find any use for the 20: | ratio L.F. transtformer.
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Fig. 6 indicates the method of connecting up the
two-valve telephony transmitter, using the choke
control method. 'I'he choke D) may consist oi 3,000
turns of No. 36 S.8.C. wire on an iron core 3" dia-
meter and 47 long, the core heing closed. The
coil B is an H.F. choke. and may consist of a
winding of No. 36 8$.8.C. wire on an ebonite former
1”7 diameter and 47 long. Resistance E should
have a high value of the order of 0-5 mehogms. It
a buzzer and key 1s inserted in place of the
microphone, the transinission will be tomic train
or interrupted '\,

“*M.H.W.”" (Yorks).——We quite agree with
vour remarks concerning the operation of the two
valve set when the first filament is disconnected.
While 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 transierred to the
aerial circuit. The only current which flows ir the
closed circuit is the grid current, which is so small
that it results in a very small oscillatory current in
the aerial circuit. Ji vou have had experience
with capacity reaction, you will understand that
a small reaction coupling of the order of 5 centi-
metres produces little etfect.
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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
transmmissions on sumilar 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 iinprovement
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 induetance and the clog&d circuit
inductance, and by fine tuning.

CW.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 conneet them in series. As

you hold an experimenter’s licence, we think
vou should use a three-coil holder. The centre
coil should bhe the closed circuit inductance,

and the outer coils would then bhe the aerial tuning
coil and the reaction eoil. 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 vou are not getting good results, as we have
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no knowledge of the transiormers, grid condenser
and leak used in the set. \We suppose the telephone
transformer is connected in the right direction ?
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 Oftice 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 ¢s described.

A variable H.I. transformer is described in the
1ssue of September 23rd, page 828. Short wuve-
length transforimers are described in the issues
of September 2nd and 6th.

‘*H.R.” (Highgate) asls (1) For « civeuit of «
two-valve  lrmstrong super-regenerative receiver.
(2) Whether the H.T. can be tulzen from the 240 p.
D.C. mains. (3) Whether the Lrmastrong circuil will
give louder signals than a two-ralve (1 detector and
| L.F.) receiver.

(1) See Fig. 6. Full particulars of the construe-
tion of an Armstrong super-regenerative receiver
are given in the issues of October 2lst and 28th.
(2) See article entitled * Methods of Deriving Valve
Current from Public Supply Maing,” on page 344,

June 17th, 1922, (3) We think vou should
certainly hear louder signals when using the
Armstrong  eirewmt. We  would point out this

receiver should only be used in conjunction with
a frame aerial.
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CCLPLY (W) —We suggest yon do not use the
glass condensers. Vernier condensers may consist
of two fixed and one moving plates. The 0-0003
mid. tuning condensers should consist of n total
of 19 plares. and the U-001 mfd. runing condenser
should hve 6} plates. ‘The capacity of two foils
with an overlap of 27 % 3”7, and mica 0-00277 thick
is 0008844 mifds. The capacity shunted across
the H.I. battery may have any value over 0-0]
mids. Ii the dielectric of the condenser referred
to will withstand the Y.F. potential. it is quite
suitable. The secondary could be wound with
No. 26 D.C.C. wire on the former 24 ciameter
and 437 long. "Pappings should be taken ar six
points about equally spaced. 1t is not very satis-
factory to relv 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 37 long, with 3 tappings. The ecircuit will
tune from 300 metres to 700 metres.  Wirh reference
to the accumulators, we think vou 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.

WIRELESS WORLD AND
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*CAJAX P (Leigh) asks (1) What exactly is
“tuned anode.” (2) Is tt necessary lo use « 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 cirewnt of high nupedance. The higher this
impedance. the higher will he the voltage ampli-
fieation obtained jrom the valve. A convenient
method of obtaining this is to use an inductance
coil tuned with a condenser. \When the anode
cireuit 13 tuned to the frequency of the incoming
signal, the effective inpedance in the circuit is
resistive only, and a verv high voltage variation
tukes place across the coil.  The potential variations
are trunsferred to the grid of the next valve through
a condenser. and the grid of the valve is maintained
al a suitablo negative potential hy counecting a
leak resistance hetween the grid and one side of the
filament. 1t is hetter to connect to the positive
side of the filmnent, in order that a small grid
current. may flow and cause a little damping in
the eircuit.  The effect of this damping can then
zenerally be properly controlled by the use of re-
action couphnyg to the anode coil. The anode
tuning condenser should not have a valve exceeding
0-0002 ifds. when receiving short wavelengths,
but when receiving longer wavelengths, this eon-
denser may reach a maximum value of 0.0004 infds.
(2) It is apparent, therefore, that a high frequency
transformer will not be required when the tuned
anode method of high frequency amplifieation i
emploved. We would refer you to Iig. 1, page 249,
November I8th issue. Lt will be seen the first
valve has a tuned anode circnit, and the reaction
coil i1s coupled with it.

SHARE MARKET REPORT.

Prices as we go.to press on December 29th, are . —

Marconi Ordinary .. .. £ 50
%i Preference ob 0o 2 1 6
. Debentures 102 0 0
e Inter. Marine. . LG 1 30
o0 Canadian oc og 10 73

Radio Corporation of America

oo 14 3
12

Ordinary 5o oo
Preference .. o0

<

Marconi’s Wireless Telegraph
Limited, Dividend.

Company,

The following dividends are announced :

A Dividend of 7 per cent., less Incoine Tax,
upon the 250,000 7 per cent. Cumulative Partici-
pating Preference Shares. An Interimn Dividend
of 5 per cent., less Income "U'ax. upon the 2.750,000
Ordinary  Shares issnecd.  These dividends will
he payable on the lst 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 2ist to the
27th Decewmber. 1922, inclusive.

P
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A

Broadcast

Recelver
of High Efficiency ——

q] 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.

The Marconi Scientific Instrument Company, Ltd.,

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.

1t 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. Used on a standard amateur aerial
in lL.ondon, 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.
| \While 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. Lvery instrument bears the BBC stamp and
the 1> M.C. registered number. It can thus be worked
under the Broadcast Licence obtainable at any Post Office.

Price including two valves £27:10: 0
(Royalty payﬁbl' to the B.3.C. Co £1:15:0)
Accessories 3 7: 7:6

Accessories include ‘mh and low ten~ ion battenes aerial
wire, aerial insulators, leading-in tubes and one set of
telephone headgear

XViy

For the Discriminating
Amateur

7/¢ Marconi Scientific Instrument Co. Ltd.
T/le/llzj:,lll‘;i!t’)‘fl;Ill’i’.;.‘/ccll!. 40 Dean Street’ SOhO, W‘l

Teleplione ;

Gerrard 77

/5>

z
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The Battery with 40 Years’ manufacturing
experience behind it.

Filament Resistances

39

[deal” Valve Accumu
lators in case, 4 volt so amp. 25«

(Carriage, 2/-.}

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, -

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 .. . 36
30 Volt (with Variable Plug connection 7-
{Post Orders delivered within 24 hours.)
manufacty plete wirel ets and all compon ts, of wi
the following is a much abbreviated list.
BROADCAST RECEIVING SET.
Price, complete with British made headphones, aerial, and evervthing
ready for fixing £5
76 Broadcasting Fee.)
Low Frequency Amplifiers for use i njunction with this set
ccial transformers. Price £5
Two of these amplifiers are capable of working a loud-speaker w

xcellent results within a distance of 20 miles from Londo

WATES BROS., cixésway,  LoxpoX, w.c3

Telephoos :
MUSEUM 1055.

DOUBLE
RANCE
WIRELESS
VOLTMETER

fitted with three
terminals and two
scales for measur-
ing 010 an

0-100 volts

Fitted into strong
oak case, with
glass fromt.

Size. 3} in.
34 in. X 2in.

1], BURNS, LD

Wangye Works,
Chadwell Heath, Essex.

We are actual manufacturers and
can offer special advantages to

Price 25]-

Write to-day for our 47 page 3 H i
Birtie Coralopue 260 ustratio, Vulcanised Fibre and Ebonite

Mailed post free for 4d,

the trade—send us your enquiries,

CONDENSERS.

001 mid each 136
‘0005 . each 10-
0003 .. each 9-
00005 .. each 46
Filament Resistances each 2-
Terminals with high base doz. 186
Contact Studs. with nuts doz. “:l.
Sliders, with springs and stucs each
Ebonite Coil Holders each 126
Ebonite Knobs doz 4 -

Ebonite Panels, Prices on application.

Single Valve Panels

fitted with Variable Condenser, Filament
Resistance, Grid Leak and fixed Conden-
ser. Enzravel Panel and Rosewood

finished Box, ready for use - -

Sheets, Rods & Tubes from stock.




Our Claim Substantiated
From all quarters of the globe come
remarkable records of the achicvements 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 Demonsiration.

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 al! Broadcast Radio Apparatus sold by us conforms with the
conditions of the Broadcaster’s Licence issued by the Postmaster-General
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No. R1282

RADIO brings 1.
MAGNAVOX tells it.

3, FINCHLEY ROAD, ST. JOHN'S WOOD, N. W .8

ampst Head 1844

British
Made

For Cheapest and Best

HEADPHONES
20/- ol

(Poslage 9d.)

Do you know that we have

“R” Valves at 126 each?

Demonstrations Daily.
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More and More Wireless

Manufacturers are specifying

BROWN’S // BN

Super- Sensitive ‘
N

TELEPHONE
RECEIVERS :'7

3

Types A and D T{‘)\;

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 ,

M e,

them the most comfortable of all headphones
to wear.

or for ordinary telephone work in which the

TYPE D is also recommended for wireless telephony ‘
extreme sensitiveness of Type A is not essential.
‘ 198 PglICE : Type A (with Cords). Tgelgair. PRICE (with Cords).
Onins : £ 0 120 ohms, the pair £2 8 0
SR o SRl Over 123 to 4,000 ohms, the pair 212 0
Carriage Paid in U.K. Carriage Paid UK.

OBTAINABLE FROM ALL WIRELESS DEALERS.

In universal use. Supplied to British anl Foreign Gosernments.
Illustrated Catalogue of our Headphones, Loud Spzakers and Amph/wr post free fromw—

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

TRADE COMMUNICATIONS ONLY TO
HEAD OFFICE AND WORKS: VICTORIA ROAD, NORTH ACTON, LONDON, \.3.
Telegrams—** Lidbrownix, London.” Tel ohom’ —Chiswick 1469.
Sole Agent for the Argentine—Horacio D. Guerrero, Las Heras 2486 uenos Aires.
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She <first Commercial Wireless
Clelephone Service in Great Pontain

18 wsed for
@ommmr’catz’ons between the offices
of the Mersey Docks & Harbour
Board in Liverpool and the Bar
‘[J"g/mv/up beyond the rmouth of the
Mersey. Ghe Marcon: apparatus in
each case is operated by the ordinary
Harbour Board staff and has been
in continual use since its installation
over a year ago. — “Calling up*
s performed by means of the-
¢ & Marconi wireless bell © @
ALARCONIS WIRELESS TELEGRAPY €O. LT
MARCONI I{OUSE, STRAND, LONDON, W.C.2
Telcphone : CITY 8710.




THE WIRELESS WORLD AND RADIO REVIEW

JaNvary 6,

1923

Series No. 7

Elegant Receiving Cabinets to

meet a new Public Demand

(Model No. 2) Chippendale.

The graceful lines and perfecr finish ot

this Chippendale Cabinet appeal very
stronglv 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,

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,

Wesflern

Makers of over Half
the World's Telephones.

Connaught House,

Elecrric

Aldwych, W.C2

Te'ephone—Central 7346,

WORKS:—
North Woolwich,

Lendon, E.16

Telephone—East 3840 (10 lines)
Also at BEXLEYHEATH, KENT, and NEW SOUTHGATE, N.11

Birmingham —Greaville Buildings, 12, Cherry St.

Leeds—Standard Buildings, City Square.
Carditi-—Motor House Chambers, 1

Wood St.

Manchester—Northern Assurance Buildings.
Newcastle 20, Saville Row
Glasgow—49, West Campbell Street.
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WILTON WIRELESS SERVICE

NO DELAY. DESPATCH BY RETURN.
BROADCAST CRYSTAL RECEIVER. BROADCAST NOTE MAGNIFIERS.
Sloping Cabinet, Tapped Inductance, Hertzte These are specially designed to attach to any
Detector, enclosed type. Price, including Receiving Set (Crystal or Valve), and will
Broadcast Royalty 35 - amplify telephony wonderfully
SEC'I;)(I)E %EgtégASKE’II;C?‘ILS 200-300 ms. ; g SINGLE VALVE NOTE MAGNIFIER 60 -
3- O S (for Baskets, etc. T = q .
EBONITE PLUGS for Basket Coils 13 B Ve MACIAR: (neiulins |
%-ggnl;l‘%%léqar:sﬂggzyg?x?lfvégmb L l(l)g TAPPED INDUCTANCES, 300-900 metres 78
H.C. INDUCTANCES (Set of 3}, 200-700 ms. 5.~ -0003 VARIABLE CONDENSERS . 8-
lE)INCI:I‘OSEéZ) ggTEnggsSFéi;ﬁggsCrystal g g FIXED CONDENSERS, 001 19
IN TYP A
LF. INTERVALVE TRANSFORMERS 15- D Eikind B 20
LAMINATED S WITCH ARMS AND BUSH 2/- om -
GRID LEAK and CONDENSERS 2/8 HERTZITE CRYSTAL MOUNTED IN CUP 2-
FILAMENT RESISTANCES - Panel Mounting 3- TELEPHONE EARPIECE with Cords, 2,000 ohms 9/6

POSTAGE EXTRA ON ALL GOODS. 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.

Phone : STREATHAM 533. TRADE SUPPLIED

COIL_ HOLDER. ~The - LAMINATED
e ;cz»fl e uanEl‘Sill Electl'll: Sll]l ly L) ARMS, Radius

y 31°. Complete
as illustrated.
Price 2/

Double Pole Switch, with
laminated I 9/16"

4 BROWN STREET
ONE DOOR FAOM MARKET S¥

MANCHESTER
G.P.0. Box No. 519.

" Mounted on pol
ishedd base (as
illustrated) 21~

el radius R

COMPLETE WIRELESS SETS and all Radio
Requisites. See large fully illustrated Catalogue
for particulars. I’ost  free, 6d.

RESISTANCE
SPIRAL for
making own
rheostats
Price .. 7id.

HIGH TENSION
BATTERY. .
Most lasting and
economical, 35
Sac  Leclanche
Cells, fitted in
strong  wooden

" DOUBLE HEAD RE-
h CEIVERS. * Radio " British
° Made. Complete with cords,

container. Total 4.000 of .. 28/-

voltage about 52. TRANSFORMERS. Audio Fre liroadcaslmg Fee, 8d. extra,
rice . 3068 quency Transformer. Remark

Wooden box, as ably efficient 25 - DOUBLE HEAD RECEIVER CORDS 2/3 Set

illustrated, with Telephone Transformers 20- yERNIER

separate  com- High Frequency Transformer, CONDEN-

© partments to Variable Type 35~ and 276 gpp  Pro o ] Y
lold up to 35 Plug-in Type, unwound 28 Jides Y = J
cells. Price 18 Wound for various wave ‘|e lul‘ it — z
lengths from 5= DX R ——

Price
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AUCKLAND’S

BROADCAST RECEIVER.
P.0. No. 0222.

A Crystal Receiver employing
Valve Note Magnifier

Contained in Polished Mahogany
Cabinet as illustrated

PRICE with all Accessories

£21

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

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

Sth to 12th.

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

A NEW
AUCKLAND
PRODUCT.

3 Coil Holder with
Remote  Control

keeping Capacity FIXED CONDENSERS

effects from body. . 006
Finish as a first. | FTOM 0001 capacity to 0o

class instrument.

PRICE
PRICE
Table Coil Holder 3 way 18/- 22/6 2 -
” ” ’. 2 ” 15/' each. E'\CH

INS'IST upon phaving AUCKLANTD Products.
All AUCKLAND Valve Apparatus is duly licensed under Marconi Patents

for amateur use in Great Britain.

G. Z. AUCKLAND & SON, 395, si*ohe’Si%et. £.6.1

Pactories—ISLINGTON, N. WIRELESS INSTRUMENT MAKERS. ‘'Phone - - 3173 CLERKENWELL
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GENTS* “DISCOL”
H.F. TRANSFORMER

HAS
BECOME

We will send
literature on
receipt of p.c.

FITTING
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. Translormer, 22/6 each.

GENT & CO., LTD. jRadic hest- LEICESTER

London : 25, Victoria Street, S.W.1.
Newcastle-on-Tyne : * Tangent House,” Blackett Strect.

No Set to Equal Our Great

“HERTZITE”

Crystal Receiving Set for

BROADCASTING
e @y /@
SINGLE CRYSTALS, 26

POST FREE

VALVES

“Ora,” “Xtraudion,” “C.V.C,”
and “R.M.R.” 15/- each.

Carriage and
Packing Free

RUSSELL AND SHAW,

38, Great James St., Bedford Row, W.C.1
From Holborn through Brownlow St. or Hand Ct.

| A FEW ADDITIONS

TO OUR LIST

Moulded Polished Knobs with discs en-
graved 0-100 complete, with set screw 2 -

| Moulded Ebonite small-sized Engraved
3 Discs 1-
Excellent Switch Arms with laminated
4-hlade phosphor bronze awitch 110
Excellent Filament Rheostat, with knob
and pointer 2.8
Valve Holders with screwed legs and nuts 1-
= Spun Polished Aluminium Trumpets

with flange for screwing down - make
— excellent loud-speakers if used with a
1 single earpiece 106

Postage free on orders cf 20/- or over. Otherwise
please enclose sufficient for postage Net
cash with order

i

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

H. V. ALBROW

56, George St., Baker St., London, W.1

= 'Phone : Mayfair 5842.

AL

I

3

Extracts from
Our Catalogue

(3d. post free)

VARIABLE
CON DEN SERS
Approx No. of :m: murl > 3
Capacity
in Mfds moutnti t
‘001 57 13 - 16
00075 43 10 - 13/-
0005 29 9- 12.-
-0003 19 8 108
‘0002 13 Tim 9 -
-0001 7 586 78
‘00005 3 5y

Ivorine Scale and Pointer, 1 - extra. Ebonite Dial. 1/6 ¢x
Sufficient Celluloid, 1’- extra.
Three-Coil Stands for Paunel Mounting, 126

Extension Handles, 1/6 per pair.
/
/ o _~ 0
» {/ /; .

(Dept. W.), 24, London Road, Manchester.

s St. rmm’ “Pladuram,
Phone (Central 4209. Works, Berry el
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The best [
.Read how_| BROADCAST RECEIVER

it differs : on the market

The PETO-PAN i
has a diaphragm
at least twice the
size of that in an
ordinary telephone
carpiece. The
pitch of the note
be instantly
controlled

g

lever. ¢ shag 8
of 1t rn—1tree

from bends or
{ o curves

This instrument sets a new standard in quality and value. It is the
best that highest class materials and expert craftsmanship can

OT just another Loud Speaker but a produce. Strongly made and thoroughly reliable in every respect,
v ) eyl itis an instrument that can be bought with absolute confidence and so
real Clear Speaker. If you have been simple to operate that no previous wireless knowledge is required.
disappointed with other Loud Speaker Price £10 12s. 6d.
you'll be amazed at the clarity and distortior: Also_supplied asHCO(IlVIPl;LﬁTE4%E()|3ElllVING STATION including
. Y - 1 one pair Brown's Headphones (4,000 obms), one Valve, Marconi or
les: pecch and music from the PETO-PAN !\‘larc&;lisEdixwanTy%)e' R, one4—V<£lt4dOamp.l$lifton Alc‘r'lll_imln]a;or.
. . 1 - It one iemens H.T, Battery, one Lead-in tube, 100° Aerlal Wire
rl:i ;lltllalg fdmphlbﬂ]gm (EEARUEED [PULRY) (enamelled), six Insulators, ome Earthing Clip.
an reedom from ur. 5 Price Carriage paid
. . | : . i !
On demonstration daily at PRICE “‘fluswe] £16 10s. 0d. vnited Kinedon

our Showrooms. Wound to

istance of 4,000 ohms, w | The Manchester Radio to., Ltd.

RADIO ENGINEERS,

F. H. McCrea, Managing Director.
If for use with W. R. Burne, Directing Experimental Department.

Featherstone House, Brondcnsl Licence 153, OXFORD ROAD, MANCHESTER
64’ HIGH HOLBORN’ it must be stamped Entrance |

W.C1 BBC ;‘ /““ cxtrd Agents for Dubilier Condenser Co.’s Specialities
- - cost o .

delivery—ex stock, Manchester.
co
= pET U.S CDTT
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TUBE, SHEET,
: WIRE, STRIP,
P4 ROD &« CASTINGS

By A
PHOSPHOR BRONLZE,
COPPER, BRASS, &c., &c.

GHARLES GLIFFORD & SON, L.TD.,
BIRMINGHAM.

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 18 and 25 are trained at
these Schools in the profession of Wireless Telegraphy and
Telephony. All Four Systems are taucht, Marconi, Tele-
funken, Poulsen and Valve. Special terms to partly
trained students.

Splendid Openings for Trained Wireless Men.
L Write or call for Illustrated Prospectus.

=

M | c A S
in the World.

' F. WIGGINS & SONS
Avenue 2248

Largest Stoek

FOR CONDENSERS
AND ALL PURPOSES.

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

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 - 16-
-0005 12 - 14 -
0003 10 - 12°-
Zinc Vane Condensers, 025" air gap.
001 - 12-
-0005 8- 10 -
-0003 5- 7

Ebonite Dials, 1/9 each extra. Postage 9d. on singie 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.

'WIRELESS TRAINING

Most thorough training in Wireless Telegraphy
or Telephony given under ideal conditions.

Special Postal Course for Amateurs.
Prospeclus Free.

WIRELESS APPARATUS

Complete stocks of all Wireless Instruments and
Accessories. Prompt Deliveries. List 14d. stamp.

WIRELESS COLLEGE
COLWYN BAY

SKINDERVIKEN 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. o
Type ** A" -Carbon Electrodes (eliminating all
*“ frying " noises) each 7/8
Type ' B —Brass_Electrodes " 5/~
Receivers (special Low Resistance) = O 10 .-
Gramophone Attachments (for Electrical Reproduction) 1-

BOOKLET (18 Pages fully illustrated) containing much
useful inhgrmation for all interested in Electrical Sound

Transmission. POST FREE 6d.

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

{Ovoosite King's Cross (Met.) Railway Station. !

PRESSLAND ELECTRIC
SUPPLIES LIMITED.

Managing Director :
CLIFFORD PRESSLAND, AM.I.EE.,
Hampton-on-Thames.

Wholesale onlv.

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

NORTH OF SCOTLAND

AREA NORTH OF OBAN & MONTROSE

SOLE AGEN all Apparat 1
""LESLIE McMICHAEL, LTD.
A ‘WATES BROS.
WIRELESS SUPPLIES CO.
THE * BROADCASTER = with horn.
WIRELESS [NSURANCE
TRADE SUPPLIED.  AGENTS WANTED

North of Scotland Wireless Co.

13, BRIDGE STREET, ABERDEEN
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“S S H!'-PCGG

is coming through!”

T'S waste of time trying to tune continental or
distant stations through inferior ’phones
Perhrps 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.
it ERICSSON PHONES. The Services use th m
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 head, robust in construction
delicate and sensitive in operation.

Write to-night for free illustrated list.
BRITISH L. M. ERI ON MANUFACTURIN(

Internationa! Buildings,
,

2

>., LTD

TELEPHONES

% IMPORTANT. %

Y

and ¢ Claritone

Loud Speakers.

‘I'ranstormers, L.F. and H.F. Headphones,
all types, all resistances.

Condensers, Variable and Fixed,
capacities.

Vario-Couplers and Vareometers.
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.

all
Coil

WE HAVE OPENED VERY COMMODIOUS PREMISES AT

34 GRACECHURCH STREET, E.C.3

for the demonstration and sale of all types of Wireless Receiving Sets

Amateurs and Experimenters will be
able to obtain every part required for any type of Set including :

PRICE LIST ON APPLICATION.
Pettigrew & Merriman, Ltd., 122-124 Tooley St., London, S.E.1

NOTE.—54, Gracechurch Street, is a few yards from Monument, Eastcheap, Bank, Cannon Street and London Bridge.

Brass W.0. 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.
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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
cbonite panel, en
graved white.
Polished mahogany

| cabinet. Wavelength

range 300-550 m. P.M.G. Reg. No. 1018,
| Higher wavelengths TUNER DETECTOR.
obtained by means Price as shown £7 7s.

Price complete :- -HF L.F. ‘'Phones,
M.O. Valve, and Aerial Wire and
Insulators £12 3s.
Prices include Marconi Royalty and
commission to B.B.C.

TERMS. Cash with order, or five
days’ approval against full dcposi!.

| of plug-in-coils
Fully approved by

| PMG.

IMPORTANT : Fixed

Reaction is a feature
| of this Receiver,

Manufactured under Marconi Licence by-

J. R. WRIGHT

10, Carton Street, Baker Street, W:1

THE WIRELESS WORLD AND RADIO REVIEW
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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 Cas>s. 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

Phone : Park 4276. One minute from Notting Hill Gate,

—

CONDENSER VANES
BRASS TERMINALS
VALVE LEGS & STUDS
EBONITE DIALS

(Complete with Knobs)

EBONITE VALVE HOLDERS

We Supply all Wireless
Accessories. Large stock on
hand. Send for Calalogue
to the Manufacturers.

LIMITE D

0ld Trafford, Manchester.
L *Gramse “Piricid, Man:hesger.

(MANCHESTER)

Atlas Works, Eastnor Sl.
*Phone; 683 & 793 Traford Par

WIRELESS PARTS

AND ACCESSORIES AT
MANUFACTURERS’ PRICES

Very special offer of Intervalve Transformers. guaranteed

best quality - 20/8
Contact Studs gross  7/8
Brass Rod, 1" sq. 13" each 4d
Condenser Vanes, either side doz.  ed.
Porcelain Insulators each  €d.
Terminals, large, gross, 21/-; doz., 2/-; small, gross,

15 - doz. 1/5
Aeri®l Wire, H.D. Copper, 7/22s. ; enamelled, 5/6; not

enamelled 9/8
Special line Grid Leaks, best quality guaranteed .. each 1/~
Fixed Condensers, best quality 1/2
Switch Arms each 2/-
Crystal Detectors (as our last advert. eachonly 3/3
Cabinets (as our last advert.) each only 15/-

Let us quote you for best quality Wireless Component of every
description.

satistied.
Special terms to the Trade.

THE “ABRO” MOTOR CO.
184 & 186, London Road MANCHESTER.

Works: 73 & 75 Downing Street and Hague Street
Phone—CENTRAL 6142.

Every article guaranteed, money returned if not |}
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T.M.C. WIRELESS

Installing Ingineers in every Town.

HIS SET has been specially designe
I 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 ILuxe” Cabinet
designed to harmonise with other picces
of artistic furniture

THE INSTRUMENT comprises a Valve
and Crystal Set so arranged that, 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 twe-valve \udio
Frequency combination

OUR PATENTED form of permanent
Crystal Detector—which entirely eclimin
ates the usual troublesome setting—is
fitted in duplicate as Standard

ALSO MOUNTED upon the highly
polished Ebonite Panel are the necessary
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

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 1 ft. 8 in. square. The
workmanship and design of these Cabinets
Wireless Receiving Set. are exquisite specimens of the cabinet
makers’ art

The « DE LUXE "’ Cabinet

SPECIAL NOTE —-We include the supply and erection of the Aerlu! in any part
of Great Britain, and the handing over of the Set in thorough working order and
to our customers’entire satisfaction.

The Telephone Manufacturing Co. Ltd.

68, NEWMAN STREET, LONDON, W.1

Hollingsworth Works, Dulwich, S.E.21 Telephone—Museum 5581
(E.S.) 2y

equipment, for use on such occasions as |
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RS’ Tubular Steel Mast Sets

and Wireless Insulators

P for
L | Broadcasting Reception
7{':“5"“ and
| Low Power Transmission
‘ INSULATORS ||
] [
F
| EA 9240 \JJ
,1}?‘ | ,‘ ; EA 9341
/ i \ U \ EA 9342
/| ' ‘
/ Type Diam. = \Veight Tests Retail
/ (;' EAg3j0 34 « 14
/ / 500 Ibs
Ag3 11 110 ,:))g";:l:s 2+

EAg3.2 3 11/16 18 oz. 52,000 volts | 26
800 Ibs

ADVANTAGES OVER OTHER TYPES.
1. Very low capacity. 4. Negligible welght.
2. Instantshedding of rain. 5. Great tensfle strenzth.

3. Highest insulation 6. Easy to attach to aerial
possible. or halyard.

THESE MASTS are light, strong and the general arrange
; ment is based on sound engineering practice. The desi

STANDARD  .# e e
ty 1S as econoniical as l§ p()SSl 9,_ .r-nnsmem \Vl»l xeress(?rv
35 0" MAST SET sleenelh sl weakiealig capat¥iiies ; suficent stay biro

within a reasonable margin
Each set consists of - .
These Masts can conveniently be erected on a base of
One top tube, one bottom tube with shoe and joint socket 20’ diameter.
Six double swivels for adjusting the stay wires. One 3-wav , )
stay clip. Three stay pegs of angle iron, 2° long, pointed 40" Masts can b~ supplied at slight extra cost.
at one end aud provided with a hole in eﬁch ﬂan;lge {:l)r
independent adjustment of stavs. 180’ of No. 12 flexible > e
steel wire rope. Six guy insulators, Patt. EA.8760. One R ETAl L. - - PR l( L

aerial halyard pulley and eve bolt for securing halyard

The whole of the metalwork is galvanised except the stay PER SET COMPLETE DELIVERED GT. BRITAIN.
pegs which are oiled
TOTAL WEIGHT OF TUBES AND SOCKET, 59 LBS. SPECIAL TERMS TO THE TRADE.

BULLERS LTD., foxsons """ eica.  ¥amss
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0”7 {

: -.,\“‘“;*-ﬁ" GR.
<! I “HIS 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 7/22 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 20 miles and
Morse signals from a much greater distance.

The ¢« FELLOCRYST "’ is British Made Throughout.

PRICE COMPLETE £3 : 7 : 6 Postage 16 extra.
Extra 4,000 ohms double headphones 30/- (Postage 1/-)

FELLOWS MAGNETO CO. LTD.,
LONDON, N.W.10

Telephone : Willesden 1560-1. Telegrams : Quixmag, Phone, Londoh.
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The BCP COIL SYSTEM  Patent apslied 7or
P

HE new “ Concentric /

Coil System " offers con- ( /

siderable advantages over the
*Two Plug” method. Each

coil in its mounting will revolve

Vi P and reverse without tWisting g \\\\\\\\\\\\\\\\%
‘§ e wires or changing connections. §
§ By a simple twist, the coupling of two §
§ coils may be used either in untson or N~ §
§ in opposition with complete variation. \ W §
§ Amongst the valuable uses of this b 4 §
§ / system are :— Variometer Coupling, \
§ Loose Coupler with or without §
\\§ 3 reactance, High Frequency Trans- §
§ former with reactance, &c., &c. N %
N S X ) N\
N / s Coil mountings may be obtained with S q\\\\\\\\\\\
loose disc covers for the insertion of /
any type of flat coil. %
Full Particulars on i Three Coil Holder- - - 25/- ‘
Application. : Coil Mountings - -each 4/6 -
.................................... Also Complete with Coils. ‘
D /
3?2

J. BRIDGE & SONS, =

NELSON ST. WORKS, SOUTHEND-ON-SEA.
—

Dry Batteries for Wireless Sets

No.1 W. Standard Pocket-lamp sise, 4} volts (as lllustra
tion), with patent spiral wire terminals for connecting in
series.

Insert straight terminal in spiral of pext battery and bend
same, no soldering required.

PRICE 7/- Per doz. I

WITH GOOD APPARATUS YOU
CAN GET GOOD RESULTS

THE «W.P.”
Morse Practice Key

BOTE: (I dow =3¢ Voltale Well Made. First-class Finish. Thoroughly Reliable.
‘o .
NEW TYPE. NEW TYPE. Price 7/6 Post Free
No. 2 W. Slab. < No. 4 W.
15 volts,1 screw ) 36 volts, 1
e e THE WIRELESS PRESS, LTD.
R s 3-volt tappings 12-13, Henrietta Street, London, W.C.2
. Size : ;' plug. Size
gig;:. A ‘ g?gl:.( Wx 2
PRICE | PRICE
oo 1 it Questions and Answers
EACH | EACH ues s
SN COUPON
CoPateat apphied ton ' To accompany Questions
BRITISH MADE—CARRIAGE PAID. sent in during the week
Manufactured by— commencing Jan. 6th, 1923.
THE BRITISH BATTERY Co., Ltd. VOL. X1, NO. 14.
Clarendon Rd., WATFORD, HERTS.,
(Telephone :  Watford 617.) See Conditions on Page 483.
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It Speaks for itself—

and in no uncertain voice

THE WORLD'S STANDARD LOUD SPEAKER

WIRELESS
LOUD
SOUNDING
RECEIVERS
are supplied
in a series of
Ten Models
Suitable for
every service :

The Home,

Laboratory
and the

Concert Hall

Type AR 13, 120 ohms
Type AR 15, 2,000 ohms

*“ MUSIC MASTER *® HORN

At P;'ices

ranging from

£2:10:0
£15:15:0

DAILY
: DEMONSTRATIONS :

at the
GRAHAM
SHOWROOMS

The
ALGRAPHONE

SALON

25-26 Savile Row
Regent St, W.1

"Phone : Regent 1075.

£6:0:0
£6:2:6

‘¢ Graham *’ Wireless
Productions include
** High Efficiency*’
Telephone Headsets
of improved design
and construction.
The ¢ Graham *’ s
the best Head Gear
Money can buy.

Full  Particulars  for-
warded upon request.
Ask  for Folder W. W

Patentees and Manufacturers .

ALFRED GRAHAM
AND COMPANY

St. Andrew’'s Works, Crofton Park
LONDON S.E.4

'Phone : Sydenbam 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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P.O. Regd. No. 0181

“BRITPHONE" No. 4

Cabinet Measurements, 20}’ Range covers 2

N 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, 1 Rect., and 2 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 increasc in volume of sound, suitable for enter
tainments in large halls or out in the open.

complete with all accessories, including
four Valves and Coils up to 4.000 40 ns.

metres,

All “ Britpbone ™ Apparatus is approved by the Postmaster-General and is
manufactured under Harconi licence.

BRITISH WIRELESS SUPPLY Co. Ltd.

Head Office - - 6, BLENHEIM TERRACE, LEEDS.
Phone—26926.
London Showrooms - - 64, FRITH STREET, W
(off Shaftesbury Avenue).
DEMONSTRATIONS DAILY. Phone—Gerrard 2789.
And at And at—

High Street, Southampton.

Phone, Southampton 403 Corporation Street, Beifast.

BERISHIRXOITIRIIRIT ORI IR OO

11, Church Street, West Harilepool.
Phone- -Newecastle-on-Tyne, 360 City Phone—West Hartlepool, 373.
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THE WIRELESS WORLD EXCHANGE AND MART

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 woids 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 & 10 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 reccipt 1o the vendor
and the depositor, the full addresses of whom
shoJld 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 ungil the articles have been retained
and accepted. In order to cover postage, ctc.,
a fee of 6d. in respect of sums of {1 and under
and 1s. for sums in excess of £1, must be paid
at the same time as the deposit

Co MARK

=
SEND NOW .
FOR OUR

\

\

PAGE ILLUSTRATED
CATALOGUE

N g
LATEST LOWEST
IMPROVEMENTS. PRICES.

rost 3D rreE

-5

ml(![!

T

f
(0

SIEMENS-HALSKE VALVES 7/6 each.
ADAPTORS FOR “R "’ VALVE HOLDERS
3/- each. POSTAGE EXTRA.

Grafton Electric Company
Showrooms—54, GRAFTON STRERT,
TOTTENHAM COURT ROAD,
LONDON, W.1. Telephone—Musewm 241.
Works—Slough.

FOR SALE.

Marconi 18 Receiver, excellent condition, parts
disconnected, £5 10s., also small Brown's loud-
speaker, 120 ohms, new, £2 155.—Box W.7,
BERTRAM DAY's ADVERTISING OFFICE, 9 and 10,
Charing Cross, S.\V.1

Make your own High Tension with a Rowcell
Cabinet, no screwing or soldering required.
28, Reudezvous Street, Folkestone,

Intervalve Transformers, 17/8 cach. Adjustable
‘phones, 4.000 ohms, 35/- each. Ebonite Vari-
smeter Balls, 4/- each, new : not W.D.—R.CALVER
52, Linver Road, Hurlingham, London.

Detectors, Silicon. Complete with special new
adjustment, zs. only,—R. Lrovp, Sion House
Wolverly, Kidderminster.

Cabinets and Cases, in polished mahogany or
teak. Quotations per return.a—LANCASTERS', 87
Parade, Birmingham.

Wireless Soldered Joints. Use onlv Electro
Flux, free from acid, sample tin, 7§d. WVrite
trade  terms,—ELECTRO-FLI'X MANUFACTURING
Co., Wellington Street, Redditch

One Air Force 7-Valve Amplifier, having 3
valves H.F., one detector and 3 L.F. in case,
complete. First M.Q. for £8 10s. secures.

Box C.9, BERTRAM DAY'S ADVERTISING OFFICES, |

9 and 10, Charing Cross, S.\W.1

Wireless Poles, 20 to 50 ft. rough, dressed and
painted, low prices.—Akers, Timber Merchant,
Powell Street, Old Trafiord, Manchester.

Fifty ** Wireless Worlds.” Splendid coudition
Rowssox, 35, Victoria Embankment, Darlington.

Loud Speaker, mounted on polished mahogany
base, 16" horn, with 4,000 ohm receiver. A
bargain, 25s. Packing, etc., 1s. 6d.—WiLLIAMS,
1, Allesley Old Road, Coventry

All Wireless and Electrical Goods stocked at |

9, Colonial Avenue, Aldgate
Station. Handiest El!ace for City buyers
Lestie Dixon & Co., Telephone No. Avenue 4166

B.A. Screws, Nuts and Washers, assorted gross

Minories, near

2., lists 2d.--J. H. BENNETT, Station Koad
Willesden Junction
Mark III* Tuners.—Brand new, guaranteed

perfect. Our price £8 ss. \We have large sup
plies of ex-government apparatus. Call and
inspect.—NATIONAL WIRELEsSS Co., 7A, Church
Road, Acton. London, W.3.

WANTED TO PURCHASE.

Townsend Wavemeter, calibrated if possible,
must be perfect order.—Isaacs, Broadclyst

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
gerimemal or design work on radio apparatus.
ermanency for suitable man. Applicants should
state age, expericnce, qualifications, and salary
required to Box G.8, BErRTRAM DAY'S ADVERTISING
OF1cFs, 9 and 10, Charing Cross, 8.W.1

Vacancy for Two Practical Wireless Mechanics,
capable of designing, panelling. ete.. with good
knowledge of circuits. Low salury to start but
good prospects.  Apply personaily.. NaTioNaL
WiReLEss Co.. 74, Church Road, Acton, London
W.Cj.

SITUATIONS WANTED.

Wireless-Telegraph  Instrument Maker and
Repairer {(30), first class, seeks situation, able to
control labour, organiser and take charge of
wireless instrument shop. , 26, Ferrars Avenue
Eynesbury. St. Neots, Huuts.

Ex-operator seeks position with firm of wireless
manufacturers or dealers.—P.0. Box 18, Liver
pool

All-round Electrical Engineer, 20 years’ experi
ence ; also making up Wireless Sets, etc. Box Bg.,
BEKTRAM DAY’S ADVERTISING OFFICES, 9 and 10,
Charing Cross, S.W. 1.

ALL BRITISH

PHONES

l 21s. per pair, Post Free. (4,000 ohoas)

Ilfustrated Catalogue including
List of Stations, 6d. Post Free.

EONS WIRELESS SUPPLY Co.,
115, Fleet Street, E.C.4.

HEATH & Co., Ltd.

Instrument Works, New Eltham, §.E.9
are prepared to undertake in their fully
equipped works— Wireless Apparatus
and Parts for the trade. Quotations given

to Blue Prints.
Phone—Let Green yor.

Immediate attention.
Wire— Polavis, Lendan.'

Your Case Work

Let us quote you for yewr wireiess
casework, We age speelaligts in this
class of work and feel swre omr work-
manship and prices will interest you.
Phone—L.W. 2720.
CARRINGTON & NEWBERY LTD.,
1820, Noemans Buildings, Old Street, E.Q.

Portland’s Parts by Post.

“EBONITE”

s. d. s. d.
8x1 0 7| 12 x10 7 8
4x4 .. 1 3| 174x 8¢ . 9 8
Tx5¢ .. 2 8| 18 x18 .. 1810
10%6 .. 3 9| 38 x18 11 8 o
17%x5 5 3 7 1be. £1 3 0
Quarter, Mat, British. Postage tree.
Any size cut,

JAMES PORTLAND
39, Sinclair Road, Olympia, W.14

Mr. Portland stocks 200 Wireless Parts

Electradix Radios

IMMEDIATE DELIVERY FROM OUR
HUGE STOCKS.

Evg]!i'ything from a Recorder to an Earth
p.
The best equipped City Depot.

Come and see us

9, COLONIAL AVENUE

is first opening on left in the Minories,

nezinlr Aldgate  Station, Metropolitan
way.

LESLIE DIXON & CO,

9, COLONIAL AVENUE, MINORIES, E.1
Telephone—dA venue 4166
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for every style of instrument on any material.

F. OSBORNE & CO., LTD.
97, Eastcastle St., Osford St., London, W.1
Est. 1874. Museum 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 ROAD,'N.1.

DO YOU UNDERSTAND
WIRELESS TELEPHONY?
If not, attendour Lectures

Full particulars on application to the Secre
tary, British Wireless School of Telegraphy,

Wireless College, 179, Clapham Rd., S.W.9

BARGAIN CORNER

HIGH FREQUENCY TRANSFORMERS.

A" 200- 500 34 Plug In Type

B.” 400- 700 4- Cash with order
“ €. 800-1,300 46 List Free
Filament Resistances 2/9
Engraved Ebonite Dial Plates 12

THE SUFFOLK WIRELESS SUPPLY,
FELIXSTOWE.

THE WIRELESS WORLD AND RADIO REVIEW
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SITUATIONS WANTED - continued.

Wireless Operator, 11 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.
London preferred.—Box L
ADVERTISING OFFICES, 9 an
S.W.

Moderate salary to start. Any district
BertrRAM  DAY'S
10, Charing Cross,

MISCELLANEOUS.

Learn to Operate your Set without causing
interference to others. Practical instniction in

ten lessons. Your sets tested and errors rectified
by experts.—Apply RADIOTRICIANS, 112, Pavilion
Road. Chelsea

Telephone Receivers Re-wound, up to 1,000 ohms,
2,000 ohms, 7s. 6d. Cash with order
Al. E. Havrsire, 139, Sydenham Road, S.E.26

East Ham, Wanslead, 1iford, Manor Park and
Forest Gate. Amateurs should not fasl to come to
the RADIORENDEZVOUS, 709, Manor Park
Broadway (over Liptons). Club open till 10 p.m.
nightly.

Working Drawings. Comp designs supp
for power and wireless. \Works visited to advise.
Exclusive designs if desired.—PuckLE, Buckhurst
Hill, Essex. Telephone, \Woodford s00.

Tot d

TRADE ENQUIRIES.

Wireless Sets. \Wholesaler requires reliable
moderate priced sets y tal and Valve, also
loud speakers.—Box 3. BertRAM  Dav's

ADVERTISING OFFICES, 9 and 10, Charing Cross,
SWu

Well Educated Youth (18), just left school, re
quires temporary situation in wireless business.
H.M., 25, Moreton Terrace, S.\V.1

REPRESENTATIVE.

District Travelling Representatives required by
substantial wircless firm offering wireless sets at
competitive prices. Those confident of obtaining

ood business should write, stating qualifications

and district covered. London not available

Commission basis.—Box B.Y.Z., BERTRas Dav's

An{/!knsmc OFFicEs, 9 and 10, Charing Cross,
1

)

LIVERPOOL MARINE
AND GENERAL
INSURANCE CO.,LTD.

London Office : 7, Angel Court,
Throgmorton St., E.C.2.

FIRE.  ACCIDENT. = MARINE.

Write for particulars of our SPRCIAL
WIRELESS POLICY (Anoual
Premium 7/6) which covers fire and
other damage to the complete Wireless
Set end also indemnifies the Owner
againet claims arising from demage to
property or persons through the break=
down of outside serialand its supports.

e —

BOOKS.

Disposal Board Radio Instruments and their
Application to Experimental Uses, by Philip R.
Coursey, B.Sc., price 1s. 8d., post free. A most
useful book for those possessing ex-army apparatus.

Tue WireLkss Press, L1p., 12/13, Henrietta
Street, Londou, W.C.2

all the latest. * Radio

Radio Magazines.

World,” 10}d ' Popular Radio,” 10}d
* Radio Broadcast,” 1s. 6d Radio News,”
1s Science and Invention,” 1s. od.;
‘* Scientific  American,” 2s Post  free.
INTERNATIONAL NEws Coweany, LiD, 15
Bream's Buildings, 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. ALpripGE, 26, Paternoster
Row, E.C4.

THE WIRELESS AGE

A “ Go-ahead” Magazine for Operators and Amateurs.

THE AMBRICAN MONTHLY JOURNAL OF
WIRELBSS TELEGRAPHY AND TELBEPHONY

Sole European Agonts : THE WIRBLESS PRESS LTD., 12-13 Henrietta St., Strand, London, W.C.2

ALWAYS

Contact Studs. }” x }”, nut and washer
Contact Stuls, 1’1 4", nut and washer
Sistotlex, all colours, 1 m'm

Sistoflex, all colours, 1} m/m
Terminals, standard, nut and washer
Termtnals, telephone, with fixing screw

SPECIFY THE BEST

Trade Supplied.

QUALITY PRODUCTIONS AT COMPETITIVE PRICES.

BUILDING NEW APPARATUS.

CITY WIRELESS SUPPLIES,

Terminals, large, 2B.A., nut and washer. doz. 2/6

MATERIAL WHEN Termlnals, large 4B.A., nut and washer doz. 2/2
Condenser Dials, engraved ebonite, 0° to 180° 13

doz. 10d. Condenser Ivorine Scales, engraved 0° to 180° 8d.

doz. 9id. Switch Arms. 4-ply copper, nuts and washers 18

yard  5d. Ebonite Filament Dials, engraved 0° to 10 12

yard 5id. Ebonite Knobs, best quality, 11" dia. doz. 5/=

doz. - Composition Knobs, 2B.A., brass inset, 1§” dia... doz. 36

.. doz. 1/8 Ebonite Panels, best matt quality . 1b. 4/-

280 City Road, Hulme, Manchester.

N.B., no connection with any other firm.
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ELECTRICAL WorksHor| CAPPER BROS.

ABOOK for the ELECTRICALEXPERIMENTER | FOR ALL RADIO - REQUISITES

By FRANK T. ADDYMAN.

PRAGTICAL ZINTERESTING. \zents for LESLIE McMICHAEL, LTD.,
- tor Woking and district.

249 pages. . 169 diagra.ms, etc. Single Valve Sets £ 5 0
Price 7/- NET. Two Valve Sets 8 8 0

(Postage 9d.) I'hree Valve Sets 1414 0

3 e § Q
THE WIRELESS PRESS, LIMITED Rengioe i S
r
Depr. W71V, 89-93, CHERTSEY ROAD, WOKING

12-13 Henrietta Street, London, W.C.2.

-—St_rong, Simple, Portable, Effi-c}e_x;t

An indoor aerial can be put up in a moment with

IND-AERTAL HOOKS

on the picture-rail of any Room, Hall, Nursery, Showroom, Lobby, etc., without
s:rews or nails or distizurement to the wall. The wire is supported ONE FOOT
FROM THE WALL. This makes almost any set portable. and the dealer can
now demonstrate his set in the home of the purchaser, and the amateur entertain
his friends in THE R homes.

Prices : 2/9 each ; Four 10/6 post free:

IND-AERIAL CO., 47, Victoria Street, S.W.1

IND-AERIAL
HOOK

Prov. Patent.

\V

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_ r_nake 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 7212 Ext. 3.
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We cordially invite you to visit RADIO CORNER, STRAND AND
NORFOLK STREET, the new Demonstration & Retail Showrooms of

| LESLIE M<MICHAEL'™ |

We have on show and for sale a complete range of our

M.H. RECEIVING SETS, also all accessories for Wireless.

M.H. 1, Single Valve €5 5 0 M.H. 4R., Four-Valve H.F
M.H. 2, Two-Valve (1 Det. 1 LF 880 i RT 'FourV e £25 00
MLH. 3. Three-Valve (t H.F., 1 Det 1 LF) 1414 0  Coupling 1 D L
H.F. LF. Three-Valve (1 H.F..1 D L 1010 0 MH LC Loose Coupled, T w00
M.H .4, Four-Valve (1 H.F ! i it
» F 25 0 0 1 8 8 0
1 3
AR [}
1 1 vou I w
1 ou may remember | q
ute no 3 -
i ¥
1
N ti t t t
- \

‘110 A
Head Office (to which all correspondence should be addressed

HASTINGS HOUSE, NORFOLK STREET, STRAND, LONDON, W.C.2
‘Works SLOUGH and KILBURN.

. T —— [ e —— . ) [ 4 ° e

Laboratories and Factories : All communications to Reg. Offices :

King's Bd., St. Pancras, NODE 265, STRAND, W.C.2
LONDON. Tele. Nos. : City 4887, Cen. 3722

WIBELESS AND SCIENTIFIC INSTRUMENTS LTD.
ACembers of the British Broadeca ting Company

The Set with a BIG REPUTATION

To the People of LONDON, MANCHESTER and BIRMINGHAM,
Broadcasting in your town is now in full swing.

The Anode POPULAR SINGLE VALVE SET is all you require.

Price £7:10: 0

(Valve Phones and Batteries Extra)

NOTE GREAT WAVELENGTH RANGE. 350 to 600 metres and 2000 10 3600 metres.

FOUR SETS OF HEADPHONES MAY BE USED ON THIS INSTRUMENT.

Savisfaction Guaranteed. Send Cash with Order. Immediate Delivery frim Stock.

Manufacturers to Post Office design of Receiving Sets now in operation at * Leafield,”

“Cairo,” *“Northolt,”

elc.

NOW is the Time to Order. Your Final Choice. Why Not Your First?

Trade Enquiries Invited.
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ility to buckle, the Cells are
blocks of active material are
The result is that the
possibility of injury either by vibration, short

lling below 2 volts.

The grid being buried
there is no

s 10 be spolled through accldental short
Tminals are joined by a metal bar, the cells

O any serlous extent, as this is mostly caused
a discharged state or being discharged through
t they cannot swell or grow, and this
ed. or left in charge of inexperienced hands, no
eir recovery, thereby pre.

have a higher capacity per pound weight
lators, and | -charged an indefinite
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}A THE IDEAL ACCUMULATOR FOR WIRELESS
x FULLER“B K”
D ype
N . - . .
% The only Accumulator which will hold its charge from 12 to 18 months when not in use
D Fool-proof :: Non-Sulphating :: Unaffected by Short Circuits
N A Summary of the Principal Advantages of Block Accumulators.
" lustead of using thin plates, with their liab
N constructed with electrodes in which segmental
Al carried on small grids and wrapped in porous material.
N electrodes are free from the
[} circuiting, or sulphating. They also have the special feature that they will
N hold their charge from g to 18 months without the E.M.F. fa
:‘ hTh];I Cei:l_is constructed of'l) more scgments
'} in the Block is not acted upon by 1 |
fear of trouble from ** growth
N Some of the advantages of t
l/
< 1) They are ** foal-proof. N
2) There are no plates to buckle
a 3) It is xmpofsigl% for the cell
rcuiting. and even if the tei
N\ ?»l'ill not be spoiled or seriously injured
" (4) They will retain their charge fml' :nar.,v months.
4 5) Sulphating cannot occur t
a thr(_);gh c[ellshstauding in
accidental short-circuits.
" (6) The Blocks are so constructed thai
l‘ ?{e\hemslihe e'(temlal box or container being cracked or broken
the cells are neglect,
" serious harm can ge fone, as even when discharged down to 1.5 volts,
N\ they recover their voltage and maintain th
" venting sulphate formi
N Type 640 8) They are lighter and
AN than ordinary plate accumu
/| number of times,
W —
'A TYPE. VOLTS. Capacity at Makers’ Our :
20-hours Rate.* Price Price.
g ¢ DO NOT MISS THIS
£ s. d £ s d g
N\ 440 4 40 215 o 112 6 .
| © ¢ @ i 14| SPECIAL OFFER
s ’13311: 340 4 gg SR g lg 0 : We have made a special purchase of 1,000
40 6 5 5 o [ H 4
" M4
BL 455 110 4 10 215 0 i POLISHED TEAK CASES
g Bngj 3 110 6 1 6 4 2 8 H to take Type 640 (6 volts 40 3
H o e Type (8 vo ampere hours)
N B J 4120 4 120 4 8 o 218 ¢ : complete with outer terminals bll',ass hinges
% | BJoio S BeD 612 o 44 0 : and fastener, and solid leather strap.
W[ B0 4 160 | 4 90 340 We offer one of these cases, as long as th
Vg | BLG6So 6 160 613 6 418 0 : stock lasts,
N\ Y 3 6 400 ¢
%l eiéis H S IR ey & : ABSOLUTELY FREE OF CHARGE
s For 12-volt batteries, double the price of the 6-volt. to all purchasers of this particular battery
s *NOTE * The ignition Capacity is double the Actual Capacity : at £2 8s. 9d. The value of the case alone
% é:;‘:s"mﬂl'a;:’)fic:‘l’i::_‘" rate. Price for Teak Carrying Crates or : is 15s. Please add 3s. 6d. to cover cost of
N The name * FULLER " is behind every one of these batteries, a § e L TR by
V‘ certain guarantee of quality, for nothing but the best and purest 2 H
K materials are used in the manufacture of their produets, Seeeresescees tecessene Pessecresecsnas tesenasenens erecssecannst
Va
S THE CITY ACCUMULATO
/]
D 79, MARK LANE, LONDON, E.C.3
4 Phones : AVENUE 1316, 91, 92, 93 and 9936. Telegrams
s Wholesale and Retail Distributors for Messrs. BURNDEPT, Ltd. Same Trade Discount Allowed as by Manufacturers,
ENTS—
L‘ London: H. V. ArLsrow 56, George Street, 8. Wales : Soutu \WaLEs WIRELESS INSTALLATION
l / Baker Street, W.1 Co., Ltp., 18, West Bude Street, Cardiff.
A
N Glos. : BristoL WireLess Co., 52, Cotham Hill N. Wales, Lancs., Ches., and LO.M.: Tug * AL
Bristol. BriTisu "’ WIRELESS
'< Leiscester :Le\VALTER Rowe, Ltb., 96, Granby Ltp., 18, Vauxhall Road, Liverpool.
AN treet, icester. | )
[/ Codes: A.B.C. (sth Edition) and LIEBER’s.
“ !&L‘VAMBWVAML‘EL‘VAL‘EMBVAL‘VAB'AL‘L"AL"AL‘VAB’AB'AB'AL‘

4
NN AN
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Important Notice to all Wireless Manufacturers

Retailers, Experimenters and Amateurs :

Ex-Government WIRELESS APPARATUS

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 ‘‘ 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 exccute 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.

Morecover 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 cxample, 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 makin
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.AF. 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.

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

Messrs. THE CITY ACCUMULATOR CO.
: : ¢ Mail Order Department, 79, MARK LANE, LONDON, E.C3 :
i UP THIS : Please include my name on your Mailing List. I am particularly interested in

. FORM
. NOW

. (Signed).

i posttous 1 ¢ Full Postal Address.
¢ immediately; : =
3d. stamp :
only

required.
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HE use of Reaction gives almost the additional signal
strength of another vaive, but carelessly used it is a
source of great annoyance to all other receiving stations

SE CTIONS within two or three miles. Therefore the P.AL.G. has rightly

banned all reaction coupled to aerial circuits on broadcast

Crystal Detector Circuits wavelengths.

Single \alve Circuits No need to cut it out altogether though, for in this new book
Two-valve Circuits by John Scott-Taggart — that eminent authority on Thermionic
Three-valve Cireuits Valves-—several circuits are shown for the first time which
e G permit the fullest use of reaction which cannot cause oscillation

6. Five-valve Circuits i the aerial circuit. ' _

7. Local  Oscillators  for If you are not now using reaction, get this book and see how
Heterodyne Reception of easily you can alter vour wiring to obtain that maximum of
W efticiency so essential if you are to pick up those long distance

8. Valve Transmitter and broadcast stations.

Radio Phone Ciriuits

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 are not mere ¢ paper circuits.

You'll need this book to understand your set better. Get it to-day.

(\') = ‘) . (o 72
< N (T g™
286 from .nl[ book ﬂ\ ‘1 (l 1 0 ﬂ l L }J b, i‘\t(l
sollers or 218 POl PUBLISHERS OF AUTHORITATIVE WIRELE S5 LITERATURE

Jublisherss DEVEREUX COURT. STRAND. W.C.2.
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On January 15th

will appear No. 1 of the great new
Wirel si Monthly

MODERN WI! RELESS

PRICE 1/- from all Booksellers.

Over 100 pages of authoritative articles—
theotetical, practical and constructional.

Edited by John Scott-Taggart, F.lnst.P.,
assisted by Paul Tyers and E. Redpath.

Make sure Qf_)'our copy by ordering it in adYance.

hag T

17
18

»

. 4 .‘bu ‘v el
Radig Press, +12
PUBLISHERS CF AUTHORITATIVE WIRLLLISS o ATt
/ PoVIRCU L CUAIRS, STRAND . W.C

THE WIRELESS WORLD AND RADIO REVIEW

xhii

I

NOW READY

BINDING CASES

VOL. X.

The

Wireless World

|
|
|
|

& Radio Review

(INCLUDING INDEX)

Price 2/6 nelf.

(Post free 2/11.)

lNDEX (IF PURCHASED SEPARATELY)
Price Sd. Post free.

A limited number only of
COMPLETE BOUND VOL. X
(April—September, 1922)

Price 25,- re't.

(Post free 265') l

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 WIRELESSPRESS Ld. |
12-13, Henrietta St.. London, W.C.2

|
|
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LISTOLEON

RADIOPHONE g
RECEIVING SETS |

ARE THE

MOST SIMPLE
AND COMPACT
ON THE MARKET

NO SKILL REQUIRED

An absolute Novice 1s
bound to be successful
at once with our
instruments.

CALL OR WRITE FOR
FREE INFORMATION

All Installations are complete in every

detal and approved by P.M.G.
NO EXTRA EXPENSES

NO MORE
DULL EVENINGS

TRADE ENQUIRIES INVITED
VERY ADVANTAGEOUS TERMS

RADIOPHONES LTb.

la GRANVILLE PLACE

“SIMPLICITY 'Phone-MAYFAIR 1250.
WITH MARBLE ARCH

*Grams—RADPHOLIM

SATISFACTION.'* LONDON, W.1 BAKER LONDON.

.
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MAST AND AERIAL
CONSTRUCTION
for AMATEURS

By F. J. AINSLEY, AM.I.C.E.
Qver 70 photos and diagrams.

88 pages.

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 stinple matter.

esssecssnsssacsensen

=3

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 amatecur who is interested in
wireless telegraphy and telephony 2 hand-
book which will enable him to

apparatus which he desires to
make, but does not quite know
how to design correctly.

1/6

&

THE WIRELESS WORLD AND RADIO REVIEW

“HOW TO MAKE”
BOOKS

Construction The- Wireless Press, Ltd,
12-13 Henrietta St.
of Amateur Valve London,
Stations o
e

obtain data that he has otherwise ¥
difficulty in acquiring, in .order & e e AT
: that he may construct for himself B[ o

3

NET. 3 : NET.
: (Postage 2d.) @-‘ f{ i (Postage 6d.) ;
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(Postage 2d.)

CRYSTAL RECEIVERS
for BROADCAST
RECEPTION

By PERCY W. HARRIS.
Ower 70 photos and diagrams.

csecanoe

80 pages.

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.

sssesles

The Radio
Experimenter’s

Handbook

By PHILIP R. COURSEY, B.Sc.
113 Pages.
The aim of the true wireless experimenter
should not be merely topurchase a complete
installation or to build one up from a
complete set of working drawings, but
rather to design his set to meet
hisown requirements. The object
of this handbook is to foster, if
possible, such an attitude by indi-
cating the chief features of such
design work and the principles
upon which it depends.

3/6

99 diagrams and illustrations.

45 040 00000020000005200000000000000004000400000000000 saee

PRCOURSEY, B 8¢
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DIRECTION

POSITION FINDING
BY WIRELESS

Price By R. KEEN Post =
B.Eag. (Hons.) Shefhield, A M.LLE.E. =

9' - Demy 8vo. 363 Pages 9' 9 §
Nett Over 250 Photographs and Diagrams Free g
This book c_leals not only with the principles of the subject but with %
the constructional details of Direction Finding Installations. =
It descr_ibes the principles of Direction and Position ‘Finding in this —i_:
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. =

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 ; The Aircraft \
D.F. Sta.tion; Fault Clearing and Maintenance; Notes \\\\
on Field and Nautical Astronomy ; Bibliography. N\

The Wireless Press, Ltd.

12-13, Henrictta Street,
London, W.C.2

Sy




JaxUARY 6, 1923

DUTCH CONCERTS

ON A

HOME MADE

2 VALVE SET

THIS IS WHAT

<~ CONQUEST -~

~— /
S

OFFERS YOU
= IN THE JANUARY ISSUE.
= Price l/- net. Post free 1/3

Full working details with *fool
proof ” diagrams and illustrations of
how to make this set are given.

(TS

G

T

Granted that it’s not the smartest
looking set made, but it works, and
works well, too.

I

This is not a theoretical set ; it’s
practical ; it’s been tried and proved
to be

- AN ABSOLUTE SUCCESS

— This one constructional article alone
is worth more than the shilling
charged for the magazine.

Get the January number which will
be published on December 20th.

IT WILL PAY YOU

"CONQUEST

The HMagazine of Popular Science,
12/13 Henrietta Street, London, W.C.2
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THE WIRELESS WORLD AND RADIO REVIEW

000
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0000
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Just Published.

ACHIEVEMENTS
& LIMITATIONS
OF WIRELESS
TELEGRAPHY

BY

L. B. TURNER, M.A., M.ILE.E.

17 Diagrams

PRICE 9 D. NETT.

(post free 10d.)

18 Pages

This book is a reprint of a Lecture
delivered at the S.M.E., Chatham,
by Mr. Turner.

—_— — I

CONTENTS :

The Three Processes ol 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
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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 EEn;entary
Principles of

Wireless Telegraphy

By R. D. BANGAY,

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 cembined in one volume

PRICE 7/6 NETT

(post free 8/3).

The Wireless Press, Limited

Dept. W.\W.
12-13 Henrietta St., Strand, Londen, W.C.2

BOOKS FOR THE LIBRARY

CONTINUOUS WAVE WIRELESS TELE-
GRAPHY. Part I. By W. H. liecles, D.Se
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, AM.A. I.LE.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. Ry J. A. Fleming, M.A., D.Se.
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.ILE.E. Price 9 - net.” Post free 9'9.
331 pages. 305 diagrams and illustrations.

TELEPHONY WITHOUT WIRES. By
Philip R. Coursey, B.Sc. (ling.), AM.ILE.E.
Price 15/- net. Post free 15/9. 4]4 pages.
250 diagrams and illustrations.

STANDARD TABLES AND EQUATIONS
IN RADIO TELEGRAPHY. Bv 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.Se., F.R.S. Price 30 - net. Post free
31/-. 371 pages, 111 plates.

THE  WIRELESS TELEGRAPHIST’S
POCKET BOOK OFNOTES,FORMULAE
AND CALCULATIONS. By J. A. IFleming,
M.A, D.Se. Price 9/- net. Post free 9/6.
352 pages. 39 diagrams and illustrations.

T.SF. 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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The

OHMER INSULATION
TESTING SET (COX'S PATENT)

This is the lightest, cheapest and best instrument of its
kind on the market. Itconsistsof 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 Megohms and is
independent of the voltage or speed of the generator.

NALDER BROS. & THOMPSON, LTD.,
87a, DALSTON LANE, LONDON, E.8.

‘Che

Wireless World
DIRECTORY

OF

Regular Transmissions
OF

Wireless Stations.

PRICE 6% 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.Cc2

The

Wireless World
POCKET DIRECTORY

of

Amateur & Experimental
Transmitting Stations

D
Price 6 post free.

Giving particulars of 380 Amateur Trans-

mitting Stations.

The Wireless Press, Ltd.

12-13, Henrietta St., Strand, London, W.C.2

Registered " NIPHAN" Trade Mark.

WATER-TIGHT PLUGS

and CABLE COUPLINGS
TO MEET HOME OFFICE REQUIREMENTS

COUPLING CONNECTING CABLES

Phones !
2600 Gerrard 12061 Coeatral.

Telegrame

* Niphon, Loadoa.”

A¢ used by HM. War Office, Electric. Supply Compaaies,
Railway Companies. Marcoui's Wireless Telegraph Company

SIMMONDS BROS, LTD

4. 6 & 8. NEWTON STREET, HOLBORN, W.C.

Patented in Englsad and Abroad.
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| ELWELL

HighPower 2 "1
“?irelcss 3 ~ wa ¥ nowzmnwwzzany

Stations | ° ’ _ fe—

ey

(1) The selt-tightening bull-dog grip O
litted to the Elwell plug enables Bu" Dog Grlp

telephones or loud speaker connec-

tions to be changed in & moment.
Connectors.
\® () By the termlual adaptor, the bull-dog Elwell patented self-tightening grip
grip connector can be added to any ﬁttings are a blg convenience.

existing terminals,

Without soldering, tightening of
nuts or screws or the use of any

B Satinaen e N o vl o tools whatever, electrical connections
pattern s 1 ded. It combines can be made, broken or changed
a standard terminus for fixed con- :
nections with a bull-dog titting for ¥ QGO s
connections which you require to

change. Moreover, the connections when
» (4) A series connector with a bull-dog made are electrically perfect and

grip ut each end. Invaluable for con- i :

pa i L e self-tightening The more you

pullthem the tighter they grip.
But they can be released in a
moment when desired.

(5) The series connector in use. Telephones
can be conuected in series in an
bt o Rga o TRl Ad Ask to see them al your wireless
break the connection. It thus avoids dealer or write for descriptive leaflet.
those annoying interruptions caused
by involuntary movements.

| C. F. ELWELL, LTD., Redio Engineers,

% CRAVEN HOUSE, KINGSWAY, LONDON, W.C.2

Telephone : MUSEUM 1384.

Proprietors and Publishers, The Wireless I'vess, 1.tdl., 12-13, Henriotta Street T.ondon,
g W.(.2; Sydney, N.8.W., 07, Clarence Street ; Melbourne, 422-24, Little Collins

Printed by Sanders Phillips & Co., L., Chryssell Road, London, 8.W.9, I'or_ nhe“
Street ; New York, 326, Broadway.
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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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you should include the installation of a
Sterling No. | Crystal Broadcast Receiving
Set in your New Year's resolutions.

WHY

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

: 2 sold by us conforms with the conditions of the
STERLING No. 1 CRYSTAL RECEIVER. Broadcaster’s Licence issued by the Postmaster-

Complete with one pair of Double Head Telephones and with !
special coil for Paris Time Signals. ange 25 miles. General.

To be obtained from all Dealers or direct from-

STERLING TELEPHONE & ELECTRIC CO., LTD.
210/212, TOTTENHAM COURT ROAD, LONDON, W.i

Telephone No.; 4144 Museum (7 lines), Telegrams : ** Cucumis, Wesdo, London.” Works—DAGENHAM, ESSEX.
Branches—NEWCASTLE-ON-TYNE, 9 Clavering Place ; CARDIFF, 8 Park Place; MANCH ESTER.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—

C_ondensite Celoron

For PANELS and OTHER PARTS.

This 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 gravity,
LET US QUOTE YOU
SEND PARTICULARS OF YOUR EXACT REQUIREMENTS TO
THE MANUFACTURERS e—0o—__

"~ HIGH ROAD
SOUTH TOTTENHAM . N.JS.

DIAMOND-FIBRE
WORKS
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Instruments o Quallty

T

WAVELENGTH
200-3,000
METRES.

SCIENTIFIC
DEsicN.

Catalogue No.

AT MODERATE PRICES.

HE policy of the Company is to supply only goods of the
highest quality in design, workmanship, finish and performance.

ONE EXAMPLE:

G.P.0. Registered No. 0167.

W51, Two-VaLVE RECEIVER, complete w1th two
MuLLarp OrA Valves £16

ACCESSORIES for above, viz.:

1 L.T. Battery, 6 volts, 33 ampere-hours ;

I Genume HerLesen H.T. Battery,)

60 volts ; | pair STERLING first quality H.R. £6
Telephones ; 100 ft. Aerial Wire, leading-)

in and Aerial Insulators.

-

ii

i

RANGE

100

MiLEs.

PERFECT
WORKMAN-

SHIP

16:0

:6:0

COMPLETE SETS AND PARTS OF ALL DESCRIPTIONS

Trade Enquiries Invited.

RADIO INSTALLATIONS, Lib.

Telephone :
Regent 2336.

(I

EMPIRE HOUSE,
175 PICCADILLY,

Telegrams :

LONDON s W.1 Radioinsta, Piccy, London.

THHTTIEFTITTIO, | | m

A1
A
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SOARING SALES

]N 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 23 LONDON, W.C.1
'Phone—Chancery 8163. Late of 8, High Holborn.

NINFININNINANFN NN N NN

/)
% SCOTLAND'S PREMIER &

2 | |.|'< '<| | I
Cl:Il;{l’ll?n;:!li! >‘ RADIO EXPERTS a
and Extensions. NNVZRNIZNNZ RN NN 4N 7 NN NN\ 7 NN Z AN NN 7 AN
The most recent noteworthy successes have =
— been obtained on apparatus supplied from our
= comprehensive stock of Efficient Radio Goods.
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.
V{L"Ak"dl"dk‘ﬁk"di"‘k"‘k‘"k"‘k‘“"k"d;‘
SW. A. C. SMI'I'H.% E
) IN236, ARGYLE STREET (Retail) and %l il
'4 93/99, HOLM STREET (Office and Warehouse) E
% GLASGOW. K]

NFINFINLNLNCANNNNNNNL N
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New York Concerts in English Homes

BURNDEPT
H.F. Amplifier, Mark I.

R. TROTT, of Plymouth,
M 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. 108. In flat polished case.

£10 a no fewer than §3 American amateurs.
No. 108s. In sloping cabinet. The instrument presents no difficulties in opera-
£11 a 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 [llustrated Catalogue,  stage of Radio Frequency Amplification, to be

giving full particulars of our  used between a Burndept Tuner and one of the
apparaluss price 1 /= above mentioned receivers.

All [vsugum.:pr | Valve Apparatus is duly licensed under Marconi Patents for Amateur use in Great Britain.

London Office & Showrooms: 15, Bedford Street, Strand, W.C. 2.
BURNDEPT, LTD-v City Showrooms : 7, Mark Lane, E.C.  Central London Depot : 228, Shaftesbury Avenue, W.C.

Aerial and Eastnor Works, BLACKHEATH, S.E.3

Exchange Buildings, 133, New Street, 93, Holm Street, London Assurance House, 61, Bridge Street,
BIRMINGHAM. GLASGOW. Bond Place, LEEDS. MANCHESTER.
Midland Bank Chambers, YEOVIL. 249, George Street, ABERDEEN.

BURNDEPT

WIRELESS APPARATUS
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i \ ok, Result of

14 Years 'Experience

, Camldl;'“ )
| ¢/ BrandesLimuled,
i { upr.icd

Radio Concerts
are judged by the ears

VERY 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 wunequalled 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

‘y ‘ equipment.

CANADIAN BRANDES LIMITED
105, Great Portland Street, London, W.1

Telephone No, : LANGHAM 1145.
Trade enquiries invited. { ’
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Better thana
ﬁ'ame aerial

«

The * Ducon”

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 light circuits,

the “ DUCON " : 10/- 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 : g Hammersmith 1084.
Telegrams : ** Hivoltcon, Phone, London.

7

~DUCON

7

2

7 Z %
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o
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UsSE WITH ANY SET
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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 tall 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 Reflls
Price 1/6 Alen. 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

w

ajnnnnnnnnnmm (LI TTRCHT
—_—

- by
R. D. BANGAY

posT FREE 6@/ 6

PRICE @J= NETT

The increasingly important part CONTENTS.—General con-
played by the Valve in all sideration of Wireless Telegraph

Modern Wireless Installations Recetvers. The Oscillation
makes it essential that all those Valve. The Fleming Valve. The
interested in Wireless Communi- Three-Electrode Valve.  The
cation should have at least an application of the Oscillation
elementary knowledge of its Valve to Receivers. The Valve
action and the principles under- as a Magnifier. The Valve as a
lying its various uses. High-Frequency Magnifier. Re-

. ) action between Sheath Circuit
Mr. Bangay's clear and simple and Grid Circuit of Valve. The

way of imparting imformation Application of the Three-
makes this book one of particular Electrode Valve to Transmitters.
value to experimenting amateurs. The Theory of the Soft Valve.

The Wireless Press, Ltd.

THE PIONEER HOUSE FOR WIRELESS PUBLICATIONS,
12/13, Henrietta Street, Strand, London, W.C.2
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SIEMENS

H.T. DRY BATTERIES

REVISED RETAIL PRICES

No. of Price each.
No.  Volts. Cells. s
643 15 11 springclip terminals 3 6
789 15 11 . . 6 0
826 30 21 plug sockets 7 0
827 36 24 o - 8 0
828 50 36 ,, .- - 11 0
829 60 14 . = - 13 6
830 9% 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.

Calalogue 595 will be sent on application.

SIEMENS BROTHERS & CO.,LTD.

General Offices and Works :
WOOLWICH, LONDON, S.E.18

Telegrams—Siemens Woolwich. Telephone —City 6400

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

Elconomc ek

E et C

b umiTED '—_

High Frequency
Interchangeable
Transformers

Turned Ebonite
Condenser Dials

We wwill mail
you our 40
Page  Radio
Catalogue
for a remit-
tance of /.
Apply  now !

Low Frequency
Intervalve
Transformers

FITZROY SQUARE, LONDON, W.1
Telephone—MUSEUM 1055. Branch—TWICKENHAM

BROADCASTING

YOU CANNOT BEAT THIS.
B.R.C.3 Crystal Receiving Sets, designed 1y an
ex-Marconi Engineer and Chief Inspccicr to
the Government Telegraphs, 19 years'’ experience.

SPECIFICATION.

Brown’s 4,000 ohm double headphones, variable
tuning inductance, range 1,500 metres, ebonite
engraved panel, lacquered terminals, provision
made for several persons to listen in at the same
time, crystal detector with solid gold contaot,
complete with 100’ 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

y the Postmaster General. The instrument has
the B.B.C. Seal affixed.

Price including the Broadcasting Fee
£3:7:6 complete.
Agents Wanted.

THE . BIRMINGHAM

RADIO COMPANY
Cariton House, High St., BIRMINGHAM.

Telephone : Central 8025,
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OUR EFF ICIEN CY GUARA‘\TTEE
W hat does i1t

mean ro you

THE RELIAPHONE

It means that our products are
manufactured by  Experienced
Radio Engineers, and that each
Instrument passes througll our |
Testing Stations belore delivery.

It means that these Wireless
Receivers are bought by you
at OQOUR /\’/S/(. and that we
guarantee they will do all we
say they will.

| ' 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 £7 100
SUPER RELIAPHONE

No. 1 Range 100 Miles
Type tested and approved by Postmaster-General.

| High Frequency and | Rectifier.
Maximum mtensny Extreme
Sensmveness

Complete Wireless Receiver includ-
ing all Royalties - £14 10 (0]
Our Showrooms and Works
are easily accessible from
all parts.

SUPER REUAPHONE No. 1. Call or write for Illustrated Catalogue

We invite applications from flrms desirous of handlmg our products. Liberal terms
and sole agencies offered to those possessing suidble connections and selling organisations

THE WHOLESALE WIRELESS CO., LTD,,

103, FARRINGDON ROAD, LONDON, E.C.1

Te'cphone—CLERKENWELL 5312.
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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 Ofice—Holborn 2125.

Manufacturers of Wireless Generators to the
Admiralty, War Office, and Air Force,
Marconi’s Wireless Telegraph Co., Ltd., &c.

AVE 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 139 Amps.
H.T. 1150 Volts ‘073 Amps.

SUITABLE FOR ALL WIRELESS ENGINEERS.

INSPECTION INVITED. ENQUIRIES SOLICITED.
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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 capacity.

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. Carriage paid U.K.

ALL TINGEY Broadcast Receivers bear the B.B.C. stamp.

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

Send for illustrated Catalogue comtaiming Jull
particulars of our 1, 2, 3, 4 and 5 valve sets.

Offices&Works:
‘Phone

Offices & Showrooms :
92, QUEEN ST,
HAMMERSMITH
LONDON, W.6.

e — e e
® & O O 0 & O

EBONITE .-

for all radio purposes | rut advantage of

our long experimce

Y

I EEEEEEEERXEERXEERENREXKEXIXIXIXI

Highest Grades only made.

in Ebonite manu-

Sheets (polished, matt or Sacture, and secure
tinfoil surface.) the best material
Panels cut to size. Jor  your purpose.

Rod, Tubing and all types i
of moulding for Wireless
Instruments.

St. Helens Cable & Rubber Co., Ltd.

WARRINGTON
London Branch: 70|71, Petty France, Westminster, sS.w.1




of EBONITE SHEET in Stock

for immediate delivery in qualities
suitable for all classes of

WIRELESS WORK.

SHEETS - RODS
TUBES - PANELS

TUBESand ROTORS for Variometers.

COMBINED DIALS AND KNOBS,

3", 31" and 4" diameters,
Do. for Fil. Res. and Vario-Couplers.
AERIAL INSULATORS.

Wholesale only.

AMERICAN HARD RUBBER
COMPANY (Britain) LIMITED,

13a, Fore Street, London, E.C.

Teleg. ** Ebomiseth, Ave, London.” 'Phono ; Jvwirel 18754,

THE WIRELESS WORLD AND RADIO REVIEW

MOULDED KNOBS (various patterns), I

J. BURNS, LTD.
Wangye Works,
Chadwell Heath, FEssex.

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

CONDENSERS. Retail price
‘001 mid. each 13/8
0005 ,, each 10/~
0003, each 9/-
-00005 ,, each /8

Filament ‘Resistances each 2/~

Terminals with high base doz. 1/8

Contact Studs, with nuts doz.  9d

Sliders, with springs and studs each 9d

Ebonite Coil Holders each 12/6

Ebonite Knobs » doz. 4/-

Ebonite Panels, Prices on 'application.

Single Valve Panels

fitted with Variable Condenser, Filament
Resistance, Grid Leak and fixed Conden-
ser, Engraved Panel and Rosewood
finished: Box, ready for use - =

£4

Vulcanised Fibre and Ebonite
Sheets, Rods & Tubes from stock.

Jaxvary 13, 1923

2000000 s000000000000000s sasssasserasstanssecane
.

OC=23! ““We Reply by Return’

COMPARE

THESE PRICES

i f e | e

Aerial Wire, 7/22's stranded copper, per 100 ft 4/6
Aerial Wire, 7/22's En: melled, per 100 ft

5
Aerial Insulators, egg pattern, porcelsin, each 44

| s §

Aerial Pulleys, aluminium a 1/6
Switch Arms, rotary pattern 219
Switch Studs 10d.
]| Terminals, 4BA 1/6
U Ebonite Knabs, 1}” diameter 6d,
T Buzzers a 216
Filament Resistances, panel pattern, comy 2/8

Crystal Detector, singl up, ball and socket joint  2/9

Crystal Detector, double cup, suitable for zine ite
bornite, etc 3/6

1 Crystal Cups, with three fixin, screws 6d.
N Crystals, all kinds per packet  8d.
Brass screwed rod, 4 BA per foot  4d.
Brass screwed rod, 2 BA per foot  5d.
U} Inductance Sliders, to fit }” square rod er foot 9d,
D Brass squarc rod, per foot  6d.
F Brass round rod, } per foot  6d.
Brass round rod, 3/16” per foot  5d.
Brass round rod, } per foot  3d.
J Brass strip, }” x § per foot  8d.
!- Copper foil, 12" x 4* per piece  3d.
Leading-in tubes ebonite, with terminals 2/~
Voltmeter, o-15v., best qu ity instruments 78
H.T. Units, all makes, 1 3/6
J Accumulators, 4v.-40 amg 22/8
A V-10 amps 40/-
U Variable Condensers, -0005 mfd. in trapsparent case 21/-
I 1 i ensers, 104-

Postage paid on all orders
above 7/6 in value,

We guarantee all our goods.

Electrical Supply Stores

(R.YPALMER)

U
0 5,ALBERT TERRACE
( King Cross, Halifax

J Complete lists poat free.

| s
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“«Ormi » -
Ormistony London. = i 13259 Central. Galvanized Steel, Phosphor Bronze, 8c.

P' ORMISTON & SONS Silk and Cotton Covered H.C.Copper Wire, Resistance

Wircs, Fuse Wire, Binding Wires, Charcoal Iron Core
(P. H. ORMISTON) :: ESTABLISHED 1793 Wire, Asbestos Covered Wire, Braided and Twisted

79 Clerkenwell Rd.., London, E.C.1 Wires, Bare Copper Strand and Flexibles of any Con.
. ’ struction, Wire Ropes, and Cords (fine sizes) in

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 .. o x4 T oz .3 o « .
The Geneva Aerodrome Wireless Station ..

The Application of Loose Couplmg to an Existing Smgle CerUl[ Set. By G. G Blake,
M.ILEE, A.Inst.P. .

Electrons, Electric Waves and ereless Telephony By Dr ] A. Flemmg, F. R S.

Contents continued on nexl page.

489
493

495
498

Fig. 1. Condenser Scale 1/-
Fig. 2. Condenser >
Plates ..per pr. 3d.

white on black, 21

wordings obtainable
each 3d.

Fig. 4. Terminals from
each 2#d.

Fig. 5. Lightning Ar-

rester, adjustable,
each 1/9

Fig. 8. Shellac varnish

or Bitumastic ename!

Fig. 22. Vernier inductance slider and rod

Fully Dlustrated List. Post free, 4.d SHOWROOME—

Offices and Works : 29, HALTON ROAD, CANONBURY.  Telephone : North 1838 Extension.

per jar 1/3
Fig. 7. Valve socket
and plog .
Fig. 8. Plug
Fig. 9. Contact studs
from 1id.

Fig. 10. Skinderviken Button ! 8 i f . 5= Fig. 24. Pointed contact knob . each 8d.
Fig. 11. Spade Terminals— Fig. 25. Useful pattern, ebonite knob .. .. each 3d.

SM“e’d“i“ J i el S SR 1}3 Fig. 26. Moulded ebonite knob .. . each 5d.

Larg: each ¥ig. 27. Hardwood polished kmob, 2B.A. thread each 4d,
Fig. 12. 3 Eye bands ‘for masts, smallest 11} Ench from 2/2 Fig. 28. Lungen buzzer . . each 88
Fig. 18. Galvanised tightening screws each 3/- Fig. 29. Inductance slider . each 10d.
Fig. 14. Galvanised heart thimbles .. each 2d. Fig. 30. Crystal—all types.. Per specimen, from 3d.
Fig. 15. Galvanised harp shackles. .o .. each 6d. Fig. 3l. Heavy rubber covered cable .. per yard 6d.
Fig. 18. Brass cable connectors each 3d. Fig. 32. Twin flex. Silk covered . per yard 6d.
Fig.17. Valve sockets. Fit almost ﬂ\uh m panel each 24d. Fig. 33. Tinned copper wire, 22 gauge, § lb reel . & 1/4
Fig. 18. Valve socket 2id. and 3d.  Fig. 34. Systoflex red, yellow, black, 1,1%, 2 m m, per foot
Pig. 19. Plug and socket .. . 3d. - 24., 24d. nni 3d.
Pig. 20. Conpecting terminal L. 8d. Fig. 35. Basket coils (7) .. . 5/10
Fig. 21. Instrument wires all sizes and covenngs Fig. 36. H.B. Coils, 18 coils, 130-25 000 metres. !rom

4/6 each
Fig. 23. Screwed brass rod, 2, 4 & 6 B.A., per !t 5d.,6d. & 7. Fig. 37. Unwaxed super slabs, 150-30,000 metres, set of 8 15/~

H. D. BUTLER & CO., LTD., Bank Buildings, 222, Gt. Dover St., S.E.1

Telephone : Hop 3029. {Opposite St. George's Church.)

5/~
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MAKES A WHISPER LOUD'!

'tr_:

—% [ This Intervalve Transformer will amplify a whisper to a great degree
of loudness in a backeround oi absolute silence. !t has been placed on
the market after the most exhaustive tests in our laboratory. It is wound
with about 60,000 turns of heavy gauge wire, and the coil alone weighs
8 o0zs. 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. 0 other transformer has such an expensive coil.
It will give full 4 to 1 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 stages
of amplification, using ordinary Transformers. Although heavy in con-
struction it takes up little room on panel, and can be fixed over filament
3 resistance, etc. PRICE is 30/-.
yy Dealers desiring to sell Lissen Products should write to us,

Special terms to factors.

——_LISSEN COMPANY, 35, Oxford Street, London, W.1____

" LET'S LISSEN-IN.”* Workm—HAMMERSMITH.




THE

WIRELESS WORLD
AND RADIO REVIEW

THE OFFICIAL ORGAN OF THE RADIO SOCIETY OF GREAT BRITAIN

No. 178 [vor. 'k1.]

JANUARY 1371H, 1923.

WEEKLY

Low Frequency Amplification

A REVIEW OF THE DESIRABLE FEATURES TO BE
FOUND IN TRANSFORMERS.

AXIMUM power oulput is obtained
Mfrom 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 otlier 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:

| I
Zohms — \ R+ wlL o)
where R = the ohmic resistance, w - 2+
frequency, L - inductance in henrys,
and C = capacity in farads.
As the valve is amplifying]low] frequency
currents, its self capacity will have little effect,

and the plate filament impedance is resistive
only. Thatis, 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
lo 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),

that 1s I-/
v

The consideration is complicated by the
requirement of distortionless amplification.
The latter demands (1) the anode current-
grid voltage characteristic of the valve, te
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.

(1) This condition is met by ensuring the
impedance in the anode circuit is sufficiently
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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 scction. 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 centreof the
anode current-grid voltage characteristic. The

WIRELESS WORLD AND RADIO
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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 10 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 voliage 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,

Ezamples of Low Frequency Transformers.

The first Transformer in the upper row is « CGermun Telephone
Transforiner, while the others are various types of Intervatve Iransformers.,

wdi be nediced that Liro of the

Trunsformers are totally enclosed in weetal screening coses

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 gnd.

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 sccondary winding
should consist of as many turns as practicable,
so that the largest voltage step-up 1s obtained.
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Fortunately it is not necessary to match
impedances exactly, and no great effort to this
cnd should be made. The secondary voltage
is limited through the self-capacity and re-
sistance of the windings, and through magnetic
lcakage 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

THE WIRIELESS WORLD AND RADIO REVIEW
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The secondary voltage is reduced by the charg-
11g current and by the magnetising current
and leakage.

From the foregoing it will be undersiood
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-

‘he types shown indicate a variety of methods for constructing the cores.
The Telephone Transformer has two shells, one of iron and the other copper.

is of interest.

number of turns of fine wire, and the resistance
losses may be only reduced by increasing
the size of the rransformer, which is not
cconomical. Self capacity is reduced by spacing
the layers of the windings, and by choosing
the right ratio of winding depth 10 winding
length. The material used 10 impregnate
the windings should be chosen to have the
lowest specific-inductive capacity consistent
with insulating and damp-proofing qualities.

4 study of the relative dimenaions

vond a certain point there is no increase in
secondary voltage. When “ R ” type valvcs
are used, a usual ratiois 1 to 4. Thempedance
of the valve may be varied by changing the
filament current and high tension voltage,
and by gnd 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 transtormer for this
purpose would probably not exceed 1 to 1}
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
s0 many turns, but the wire should be larger
to carry the heavier current. High ratio
transformers should be avoided. It is better
to usc a transtormer with a large number
of primary turns and a small ratio, than one
with comparatively few primary turns and a
high rato. The latter transformer, like a
number at present in the market, would
result in a reducrtion instead of a step-up of
voltage. A good transtormer then, will be
large, so rhat the windings will be able to carry
the working currents without overheating
and undue losses, and the insulation good.
The 1ron core will have a large cross section
for obvious reasons. The size, the current-
carrying capacity of the windings, their
isulation and their ratio are the points to be
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especially noticed when about to purchgse
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 transtformers 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 (O P) with the plate. The beginning
of the secondary winding (I S) should be con-
nected with the grid, and O S with L. T,
but to prevent the low frequency amplifier
setting up oscillations it 1s sometimes necessaryv
to reverse the connections of the transformers.
A common H.T. battery 1s 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 mids.

The reactance of a condenser of 2 mfds. to
currents of a frequency of 8oo cycles is of the
order of 100 ohms. w.J.

The Downside School Wireless Station.

The station shown
in the accompanying
photograph, was crect-
ed by the Downside
Wireless  Society, a
Society run entirely by
the students.

The main receiver
mav 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
tour H.F. valves (Sulli-
van transformers being
used), a rectifying

design, and a 10 wartt
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 acrial
1s used, having a mean
height of 70 ft. The
frame showing con-
spicuously in  the
photograph is also cm-
ployed for reception,
and gives verv good
results.

Of telephony ama-

valve, and one notee
magnifier, built in two
sections, a two-valve
H.F. panel and a four-
valve amplificr-detector
left 1s a separate

the
novel

panel.  To
heterodyvne of

The A pparatus embodies many interesting fealires
and 18 a fine example of ¢ station arranged for the
pur pose of conducting erperimental worl,

teurs received, 2 A7
(last year), 2AW, and
2 BZ%, are very good
considering their dis-
stances, while 2 FL 2 AX, and others
within a 25-mile radius are deafening.
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General View.

The Aeriul and Transmitting Building are on the left und the Hungars on the right.

The Geneva Aerodrome Wireless Station

HE Geneva Aerodrome occupies a

I commanding position between the main
range of the High Alps on the south

and the subsidiary Jura Mountains on the
north, the general direction of the lowlands

lying between being north-east and south-west.
The whole site

distance of about 200 metres separates the
two stations, the transmitter being remotely

controlled from the receiving station.
Facilities exist for connection to land lines
as required, but at the present time no land
line voice amplifier is fitted although this
can be arranged

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. Thesc are
up-to-date  and
comprisc  such
accommodation
as bedrooms for
the pilots,includ
ing means for
heating their
clothes. The
finished scheme
forms a good

if desired by the
local authorities.

The transmit-
ter is situated in
a building in the
north-east corner
of the aero-
drome, the ap-
paratus consist
ing of a Standard
Marconi 1}-kW.
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 recewver
portion of the
cabinet set has

cxample of a
modelacro-
drome ; it embraces many novel signs for
attracting the attention of aviators, and 1s
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 14-kW.
transmitter and a directional receiver. A

The . .3-kW. Transmitter.

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 locatly.
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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 1wo 30-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
13-kW. motor generator, supplying the
necessary alternating current to the cabinet
set, whilst an emergency petrol-electric gene-

Aerial and Eurth Screen Lead-i:

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 124, the directional aerials for this station
being supported on a 70-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.

THE WIRFLESS WORLD AN

RADIO REVIEW Jasvary 13, 1923

Communication by telegraphy has been
established between Geneva and Croydon, a
distance of about 475 miles. The trans-
mitting wave ranges are 9oo, 1,400, and 1,600
metres, and the receiving wave ranges are

Receiving Apparatus.  Qn the left are the Remole
Control Keys of the Transmitter.

400-4,000 metres without heterodyne and
400-2,200 metres with heterodyne.

The receiver can be arranged for either all-
round 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

The Pover Room

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.



Jaxvany 13, 1923

THE WIRELESS WORLD AND RADIO REVIEW

196

The Application of Loose Coupling to an
Existing Single Circuit Set.

By G. G. Brakg, M.IEE, A.Inst.P.

T the present time the majority of
Aamateurs are using tuners in which the

reaction coil acts directly on to the
AT.I. In inexperienced hands this method
of reception becomes a great annoyance 1o
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 arc
set up in the acrial, 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 wish to
prevent this, and at one ume they actually
ceased to grant licences where the applicant
sent in a diagram of his set showing reaction
10 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, o te most
careful not to make our aerials radiate.

In experienced hands reaction direct to
the AT.I. need not cause any trouble by
radiation, but why should we adhere to the
vse of this method, when we have an
alternative method, 7., “loose coupling,”
which has the following advantages ‘—

(1) Interference to neighbouring stations Iray
te reduced.
Greater selectivity 1s secured without loss
of signal strength, when carefully tuned.
(3) Much lower plate voltage can be employed.
‘4) Lower filament temperature can be used
with consequent lengthened life of filament
and ess frequent charging of accumulators.
(5) The set receives much shorter wavelengths
than was possible before.

1 have carried out a number of experiments
on loosely coupled circuits and the following
information may perhaps be useful to many
amateurs in conterting their sets.

Fig. 1 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.
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Fig. 1.

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.1, 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.1.” connections, I find 30 volts H.T. the
best.

1 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.L.” con-
nections, best signals were obtained with
60 volts H.T. and reaction ceased at 45 volts ;

i i~ |2
f ¥
= ) J
‘ NEW AT L E
__L_PQINAW .

Fig 2,
signals were just audible on 15 vols. Using
the same set as inductively coupled secondary
toJa separately tuned AT.I, full efficiency
was obtained with 30 volts H.T. and the set
reacted on 15 volts, signals still being quite
strong.

The fact of being able o 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
triends.

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
100 tight, and in order toobtain 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
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modulation, one for receiving, and onc 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-
ton 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 1
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 0-000§ mfd. A switch, not shown

Fiy. 3.

in} 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 AT.L is connected
in parallel with a small variable condenser C;
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 7', 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 AT.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 [ is very
loosely coupled to the A.T.I. (z.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 C* and stop wave-
meter buzzing.

(3) Tighten the coupling by placing the
valve set nearer to the A.T.I. unul incoming
signals are clearly audible and leave set
working.

4) Switch on the crystal detector and
receive signals on crystal once more.

's) 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 1s
reached it indicates that the aerial circuit
is receiving cnergy 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.
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Fig. 4.

When it is desired to reccive 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 usc the
wavemeter all the ume in making the tests
with the crystal.

An Experimenter’s Receiving Equipment.

This station comprising independent short und long
wave sets with separate valve amplifiers, is that of
AMr. Geo. F. Robinson. 9, Southgate, Sleaford, Lincs.
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Electrons, Electric Waves and Wireless
Telephony—XYV.

By Dr. J. A. FLEMING, FRS.

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. Flenming, 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 copvright, and rights of publication and reproduction are strictlv reserved.

VI.—TELEPHONY AND SPEECH TRANSMISSION.

3. EfFFICIENCY AND
TELEPHONE RECEIVER.

HE remarkable fact about a Bell mag
I neto telephone isthat the mere vibrations
of asmall flexible circularirondiscshould
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
tron 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,
n 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
vield its fundamental note if it is struck and
left to itself. This frequency is called its
resonance frequency, and in tclephones with
iron diaphragms about 2 ins. in diameter and
1/soth in. thick, the resonance frequency is
about 800 or 900. Hence, if we pass through
the telephone coils an alternating clectric
current having this resonance frequency, the
amplitude of motion of the diaphragm will be
increased from 10 to 30 times when compared
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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, 100
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 § 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=51I.

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
1,400, and that of an overpowering sound
7,000 or more. Broadly speaking, we may sav
that the intensity of the sounds emitted mav
vary from 1, which denotes a just audible
sound, to 1,000, which denotes a fairly loud
sound.

The displacement or amplitude of motion of
the diaphragm may vary from about half a
micron (= § 10" cm.), which is about the
wavelength of a ray of vellow light, to 8 or 10
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microns, which is about 1,/100th of a millimetre.
Even in the case of loud telephonic sounds it
1s very small.

As regards the currents required to produce
sounds of various audibilities, Werner Siemens
long ago found that with a particular Bell
telephone, the interruption of a current of
1/so,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 1/6th 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,/1,000th or 1/10th of 1 per
cent., and, except at resonance frequency,
may be only a few parts in 100,000.

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 cnergy losses in it, and at most one
or two parts in 1,000 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 rescarch 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 60-ohm tzlephone, meaning
one of which the coils measure 60 ohms with
direct current. The speech currents are,
however, alternating currents with a frequency
varying from 100 to 2,000, and a mean value of
about 800 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 obtuined by Dr. A. E. Kennelly
for the Motional Resistance, Reactance and Power
absorption of a Magneto-Telephone receiver. Note.
The angular velocity siyisfies 6.28 times the frequency
of the alternating current

Again, if we measure the inductance L of the
coils at any frequency », then the product
2mnl—wl 1s called the reactance of the coils,
and the quantity 1+ R*- w°L, 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
10 the various frequencies as abscissz, we
obtain a set of interesting curves (see Fig. 84).
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the diameter of the circle measuring the impedance of
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The motional resistance at frequencies far
from the resonance frequency is small, then it
rises to @ maximum, and then suddenly falls
10 zero at resonance, and passes 1o 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 ar 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'nucl.)

=

Ouwing 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 José 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.

E shall now consider the rythmic

\;\/ beats or vernier time signals sent

daily from Paris (FL), Bordeaux,
Lvons 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 1 /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 to be brought together for
comparison, which necessitates the use of
intermediarv 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,
1 1,000 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. Sidercal 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 rcader 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 samc configurations relative (o
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 (July 1st, 15th and 20th
last) 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 arc 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

Fig. 1

on the celestial sphere, circles (RR’, SS’,
TT’, Fig. 1), having a common pole (I'P)
very near to the Pole Star, and the revolutions
arc performed in the same period of time,
namely about 23 hours §6 minutes of our
ordinary time.

We may summarisc the last paragraph into
the following sentence :(—

The earth rotates on its axis at a constant
rate, and the tme 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
lime 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 carth, PP’ the celestal poles,
PSP’ a given meridian, RR’ the celestial
equator, and ABCD the ecliptic or apparent
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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, /.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 cqual 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 Ist,
1925, G.M.T. will also be reckoned from
midnight instead of midday.

The sidereal day is thercfore 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 60 minutes of
60 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 1o
make use of them should himself be in
possession of a reliable clock. For example,
a umepiece which gains or loses 1 minute
a week or roughly 10 seconds a day would alter
its error as much as 0-03 seconds during the
scries of rythmic beats. The “rate * of
the chronometer in this case ecxceeds 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 emploved
in this case.
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(3) The procedure adopted in sending out
the signal i1s :—

(a@) Preliminary Tuning Signals. During
the first minute a series of trial signals are
secntthus © e e o0oeeeeeeeeeo
® e 0 e clc.

Then for so seconds a series of calls
—_—0 = 0 = = O = O -
followed by 10 seconds’ silence.

(b) The rhvthmic 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 50
times in 49 seconds of Greenwich sidereal
time — 49/50 sidereal seconds — 4445
mean ume seconds (approximately). In
this series of 300 dots, the 6oth, 120th,
18oth and 24o0th dots are suppressed in
order to establish the indication for counting
purposes.

(¢) Correciions.

This series is heard at the Paris Observatory
and compared with the standard sidereal clock
by the coincidence method. The exact times

(1) (2)

Chronometer time of Number of dot
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Example :—
“Tempssidéral” — e @ @ — 302353 351971
— ® & & — 302653 351971
— @ ¢ & — 302653 351971
(4) Reception of the Rhythmic beats. This

will be made clear by the following cxample

of working :—
From the corrections above—
h. m. s.
Signalied time of last dot 10 3§ 19°71
Signalled time of first dot 10 30 2653
.. Time of whole series o 4 5318
293-18 sec.
.~.Mean interval between 29318
ive dots 29310 o
successive 299
09805 sec.
Mean of first three values
in Col. 5 = chrono- h. m. s.
meter time of first dot 10 38 4781
Signalled time of first dot 10 30 2653
.-.Error by first three _—
coincidences . . . § 2128

(3) (4)
Number of
intervals between Column 3 Chronometer time
first dot and multiplied of first dot

at which coin-
cidence occurred.

coincidences
(at whole see.).

coincidence.

by 0-0805 sec. (Col. 1 minus Col. 4).

h. m. h. m. :
10 39 28 42 41 40-201 10 38 47-799
10 40 18 03 92 90-206 10 38 47794
10 41 10 146 145 142:173 10 38 47-827
Number of inter- Chronometer tine oi
vals between /ust last dot
dot and eoinci (Col. 1 plus Col. 4).
dence.
10 42 00 197 103 100992 10 43 40992
10 42 30 245 52 30986 10 43 $0-956
10 43 40 209 ] 0-981 10 43 10981
of the first and last dots are transmitted the Mean of last three values
same day by FL immediately before the com- in Col. § — chrono- h. m. s
mencement of the ordinary semi-automatic meter time of last dot 10 43 40°99
time signals, at 1045 and 2245 (G.M.T.) Signalled time of last dot 10 35 1971
as follows : — ..Error by last three co- —
Two groups of six figures each sent three incidences .. - 8§ 2128

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

A New Type

‘The photograph shows the outward appear-
ance of a new type of coil recently placed
on the market. Numbers 1, 2, 3, 4 and § are
wound pancake fashion with No. 18, 20, 20,

T'vwo specimens of the new type coils made by the
Rimnnr Coil Marvfacturing ('o.
24 and 234 SW.G. wires respectively.  The
pancakes are made up into very solid and
substantial coils without waxing or varnishing
the wire at all. Numbers 1 to 3 are also
supplied wound with 7/36 Litzendraht. The
larger coils are cross-wound in such a manner
that there arc no cellular air spaces. As it
has been found the self capacity of a cross-
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of this magazine for July 29th. Although
the pendula are kept adjusted so as to gain
about 1 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.

of Plug-in Coil.

wound coil is to some extent a function of the
coil width, these coils are wound about halt
an inch wide. The coils are fitted with
machined ebonite plugs. The sclf 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.

]

r‘\ NSULATORS WITH
| PROTECTIVE ZONES
|4
[l %
|
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By so distributing the insulators, fuil 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 Paur D. TYERS.

INTRODUCTION.

URING the past few years the subject
Dof 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, thercfore, that a non-mathematical
consideration will be of interest to a number
of readers. It should be remembered that
resistances arc 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
rd
yez —
/
|
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% /
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Fig. 1.

is connected across the grid G, and filament F,
of a three-electrode valve V, which is supplied
by the usual batterics B, and B,. We will
assume that the normal current flowing in
the anode circuit is represented by y, Fig. 1,
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

: S
I P
E T 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 sce that the
positive potential communicated to the grid
will be numerically equal to the negauve
potential. The actual value of the potential
will be dependent on the strength of the
oscillation.

By referring to Fig. 1 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. I.
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 2. Now since we have assumed that
the positive potential is numerically equal to
the tezative potential, and also that the portion
of the curve upon which the valve is working

c
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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, C,. It is
obvious that these current variations may be
made to control the grid potential of a subse-
quent valve, and morcover the potentials
applied wili 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 therc-
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 1o the grid and filament
of the second valve. We may best understand
this action by regarding the valve in a rather
different light.

TrE VALVE AS A VARIABLE RESISTANCE.

If we gradually increase the potential of
the anode with respect to the filamenr we
find that the anode current gradually increascs,
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 resistznce
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
acrass this which are applied to the next valve.
We may best understand the production of
these potentials by reference to Fig. 3.

A baticry of voltage V is connected across
a variable resistance 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 decrcased. It can be
shown that the greatest potential variations
will e produced across BC when the resistance
BC cquals tke resistance AB, and therefore
the resistance of an anode resistance should
be about equal to that of the valve with which
itisused. Fig. 4 is really analogous with Fig. 3,

A <
= ——5
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Fig. 3.

Fig. 4.

the variable resistance being replaced by the
anode filament path of the valve, the value
of which is varied by applying potentials 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
10 a second valve, either for further amplifica-
tion or rectification. The anode circuit of
valve V|, comprises the battery B,, 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 30 volts, due, of course, to the steady
potential from the battery B,. If the grid
and filament of the valve V, were connected
directly across the resistance BC, G, would te
at a potential of about 30 volts, thus rendering
V, inoperative. In order to prevent this
we can insert either an opposing and balancing
battery By, 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, C,. This potential wiil
increase the anode current in V,, 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 G, 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 mecans
of course that the point B is now more negative
with respect to C. Hence we see that by
giving G, a positive potential, we give B a
negative potential with respect to its former
value. Since G, is connected to B the poten-
tial of G, 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 V, the
variations in the anode current of this valve
are considerably amplified.

g 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 G, a positive potential. It is
interesting to note that the current variations
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Fig. 6.

in the anode circuits of any two consecutive
valves are theoretically in opposite phase
relation, assuming of course, that they contain
nothing but res stance. The circuit shown in
Fig. 5 1s really only of theoretical interest, but it
serves to illustrate the principles involved. A
practical arrangement 1s 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 ncarly every case the principle involved is
fundamentally the same as that described
above, and it would secem 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,
‘ for Associates of the Radio Society of Great Britain, will be given by G. G. Bluke, M.ILE.E,, A.Inst.P.,

at the Institution of Electrical Engineers on January 12th, at 6.30 p.m.
and tickets can be obtained by sending a stamped and

addressed envelopo to Mr. lLeslie McMichael, Hon. Secretary, The Radio Society of Great Britain,

Associates. All interested are invited,

32, Quex Road, West Hampstead, N W_6.

and primarily intended

Tickete will be sent to
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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 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 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!5th, 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 4s. 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 genecral 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.LE.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, AM.LE.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. WV 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 tlame.
Likening soldering to the gumming of paper, he
demonstrated with brass and copper strips, finally
soldering the brass to stecl strips.

He dealt with aluminium, impressing upon those
present that ‘‘ Aluminoid ” and other ahuninium
solders were to be well rubbed into the aluminium
under the oxidised surfaces of each piece with an
old file. Aluminium solders consiated principally of
zine, 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.Sec.,
A.C.G.1., 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 required,
carrier waves must be used. The theory of this
systemn was carefully explained, and diagrams of
the ecircuits 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 comrmittee 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 Cominittee 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.LE.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.Se., M.A, AMILE.E.;
E. V. R. Martin; J. Lowe; 8. 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., AM.LEE.; R.F.Jolley.
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Tottenham Wireless Society.*

Hon. Secretary, Mr. R. A. Barker, 22, Broad-
water Road, Bruce Grove, N.17.

At a special general meceting held at Bruce
Grove Schools on December 13th, the Provisional
Committee and officers resigned, and offered
themselves for re-election, permanent officers
boing 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.mn. 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 i3 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, AMIEE,
62, Bromwich Road, Shetlield.

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 Sheftield and District Wireless
Society (assisted by Mr. H. Lloyd), a number of
prominent people united in making the wireloss
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 Shetlield
Wesleyan Mission), Mr. Arthur Neal (ex-Parlia-
mentary Secretary of the Ministry of Transport),
Alderman A. Cattell (an ex-Lord Mayor), and Mr.
Cecil Wilson (one of Shetlield’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 Sheflield in wireless,
and had even converted the local press.

Mr. Lioyd 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 Decernber 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. Wooding gave a
demonstration, and explained the various types
of coils and transformers with whicli,he had ex-
perimented. The second prize went to Mr. J. W.
Dewlurst. who exhibited a fine example of short
wave tuner with low frequency amplification.
The design followed the latest American practice,
and the workinanship was excellent.

At a meeting held on Friday, December 20th,
details were discussed for the Society’s Public
Exhibition and Demoustration of Wireless Appara-
tus, to be held at rhe 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 Octoher 10th a competition was held under
the ditection of Mr. H. Trent. The members
were given components for the assembling of a
single valve and a two-cireuit erystal 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. I1. C. Trent gave a lecture
and demonstration on his telephony transmitter,
commurnication being established with 2 MD.

On November 2ist 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
members.

On December 19th Mr. C. Chipperfield gave
a lecture from his station 2 MD, and afterwards
provided sonie music.

Warrington Radio Association.

Hon. Secretary, Mr. J. Barton, 264, Lovely Lane.

A meeting was held on December 28th at 7.30 p.m.
i 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.I
amplification, and answered a large number of
questions regarding wireless generally. Subse-
quently the question of permanent guarters 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.
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The Stratford-on-Avon and District Radio
Society.

Hon. Secretary, Mr. Knight. Park Road. Strat-
ford-on-Avon.

The eighth general meeting of this Society was
held on Monday, January Ist, with Mr. Fompkins
in the chair. After minutes had bheen passed,
the question of building a Club unit set was
discussed, and the Seecretary 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 presentec 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, 33. Fairview
Road, Oxton, Birkenhead.

On December 21st a meeting was held at head-
quarters, 3. Hamilton Square, Mr. 1. I. Hughes
(Technical Adviser) taking the chair.

Mr. Hill lectured on ‘‘ H.F. Currents and their
Application to Radio,” illustrated hy lantern
slides kindly lent by Professor Marchant.

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 broadeasting 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
I’ark Road, Forest Ciate, E.7.

At a meeting of the Society on December Ist,
Messrs. W. D). Keiller and W. A. J. Simith explained
and illustrated the working of a five-valve receiving
get kindly lent by them for the occasion. There
was another meeting on Deceruther 7th, when Mr.
F. E. Wright gave a detailed lecture on * The Ther-
mionic Valve,” which was greatly appreciated.

On December |5th several small wireless parts
were on exhibition, including a crystal receiving
set and Mr. W. D. Keiiler gave a lecture on conden-
sers, explaining the method of caleulating capacity .

Isle of Man Radio Society.

Hon. Secretaries, Mr. J. P. Johnson, it, Hildesley
Road, and Mr. J. 8. Craine, 6, Belmont Terrace,
Douglas.

At a meeting held on December 10th, after
considerable discussion, the constitution of the
Society was established. The following additional
ofticers were appointed :— President, Mr. F. R.
Grundey, B.Sc., F.C.S, Director of Education
(I.OM.): Joint Secretary, Mr. J. S. Craine;
Treasurer, Mr. A. Gore ; Committeerman, Mr. R.
Cannell. 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. O. Sparks, ‘* Maranoa,”
3, Cotlands Road, Bournemouth.

The above Society has now heen formed, and
all those interested in wireless and electrical
matters 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 enrolied, 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 he 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 memhers
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 be 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 membeors. 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.

e L oL

The station of Mr. C. Maclurcan at Sydney, N.S.W.

Successful communication tests employing C.W. and

Tonic Train have been carried out with S.S. ** Montoro » at distances of 420 and 705 miles on power
estimated as only 87 walls.
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The Physical Society of London and the
Optical 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 interest. 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 resigned
from that office. He was formerly European
Superintendent.

Misuse of Call Sign.

An _amateur in Liverpool reports that his call
sign 5 GB is being used by another transmitter

'-...'2"}‘-'_.

Ringing in the New Year by Wireless at 2 LO.

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.

Mr. Burrows (left), Mr. K. Ellis (right).

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 of
which 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.1.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 24 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 Wireless 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 Mullard
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
Mareoni High Speed European Services in The
Wireless World and Radio Review he listened in
on the stated wavelength of 4,350 metres at 8 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
overy night, the distance being approximately
7,600 miles.

Death of a Ploneer 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.

American

Eve

Christmas
Stations.

The reception of broadeasting 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 spenker. Christmas
carols were also received from America, and other
speech which was of exceptional quality.

Reception of

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.
SHEFFIELD AND DisTkICT WIRELESS SOCIETY.
At 7.30 p.m. Elementary Class.
LEEDS aND DISTRICT AMATEUR MWIRELESS

SOCIETY.

Lecture on ‘* Some Apparatus used in Tele-

graphy,” by Mr. R. K. Timims (Hon. ‘I'reasurer).

BELVEDERE AND DiSTRICT RADIO AND SCIENTIFIC
SocikTy.

Lecture on * Construction of H.F. Amplifier,”

by Mr. 8. Burman.

Saturday, January 13th.
LamBETH F1ELD CLUB AND MoORLEY COLLEGE
ScIENTIFIC SOCIETY.
At 7.30 p.n. Practical night.

Sunday, January 14th,
At 3.5 p.m. Duaily Mail Concert from PCGG,
The Hague, on 1,050 metres.

Monday, January 15th.
ILkLEY AND DistricT WIRELESS SOCIKTY.
At the Regent Café, Ilkiey. At 7.30 p.n.
General Meeting and Lecture by Mr. J. Croisdale
on ““'The Armstrong Super-Regenerative Re-
ceiver.”’

MANCHESTER WIRELESS SOCIE€TY.
Lecture by Mr. A. G. Gregory on * Arc Trans-
mission, "’

Irswici aND DiSTRICT WIRELSS SOCIETY.
At 33, Fonnerenu Rond. At 8 p.amn.
9.20-10.20 p.m.  Duteh Concert PCGG,
Hague, 1.050 metres.

The

Tuesday, January leéth.
LOWESTOFT AND DISTIICT WIRELESS SOCIETY.
At St. Margaret’s Institute, Alexandra Road,
Lowestoft.  Public Demonstration and recep-
tion of broadeast musie.
PLysovTn WIRELESS AND SCIENTIFIC SOCIETY.
Meeting.
Transmission of Telepliony at 8 p.m. on 400
metres, by 2 MT, Writtle.

Wednesday, January 17th.
MALVERN WIRELESS SocruiTy.
Reaction and Heterodyne."

HaLiFAX WIRELESS CLUB.
Elementary Instruction Evening.
EpINBURGH aAND DistricT Ranpio Socigry.
At the RS.8.A. Lecture by Professor R. Wood
on “ Photogruphy of Sound Vibrations,”” and
Mr. C. N. Kemp, BSec, on * Properties of
Selenium and Applications.

Thursday, January 18th.
STOKE-ON-TRENT \WIRELESS AND EXPERIMENTAL
SocieTy.

Lecture by Mr. 1. ¥'. Fogarty, on

Lecture :

At 7.30 pan.
“ Rectifiors.”
li.rorp anp DisTriCT RaDIO SocikTy.
Informal meeting.
At 9.2010.20 p.m. Dutch Coneert from PCGG,
The Hague, on 1,050 metres.
Friday, January 19th.
THE Ranio 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,
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SHEFFIELD AND DISTRICT WIRELESSISOCIETY.
At the Department of Applied Science, St.
Georges Square. At 7.30 p.n. Mr. Brookes on
* Practical Construction of Wireless Apparatus.”

Saturday, January 20th,

Lameern FieLp CLus aNn MorLey CoLLegk
SciEnTIFIC Sociiry,

At 7.30 p.m. Lecture by Mr. J. J. Denton,

AM.LE.E, on * Epoehs 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 Broadeasting
Company :

London 2L0 369 metres.
Birmingham 51T 420 .
Manchester 27Y 385 i
Newcastle 5NO 400

.y

To the Editor of THi WikeLEss \WonrLp
AND Rapio Review.

Sik,—I read with interest the article by Mr.
E. H. Robinson on Chemieal Rectifiers for plate
voltage supply. in the current issue of The Wireless
World and Radio Review. Illaving made a con
sideruble numnber of experiments on similar lines
b um convineed that it will ultimately be possible
o operate a receiving set entirely from alternating
current, using somne form of rectifier.

The purpose of the present communication ix
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 firsi
place, by winding the transformer for a sufliciently
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 ro time.

My own experience with wmmonium phosphate
has not been satisfactory, and I should he 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 (b) Kig. 5.
| recognise that the presence of a laver of paratiin
oil will to a large extent restrict the evolution
of corrosive fumes, but on the other hand this
layer of paraflin can only be used on recrifiers
run at extremely light loads, for any tendency
rowards 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 I 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 bicvele valves
is readily obtainable, and in my opinion is more
convenient than the paraffin layer.

Dene Cottage, 1.. F. FOGARTY.
Ruislip, Middlesex.



Janvary 13, 1023

THE WIRELESS WORLD AND RADIO REVIEW

515

Questions and Answers

NOTE.— This section of the magazine s placed at the disposal of all readers who wish to receive advice

and information on matlers 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 « separate sheel

on one side of the paper, and addressed ** Questions and Answers,” Editor,
Queries should be clear and concese.

Review, 12/13, Henrietta Street, London, W.C.2.

THE WIRELESS WORLD AND RADIO
(2) Before sending tn

their questions readers are advised (o seolch recent numbers to see whether the same queries have not been dealt

with hefore.

(3) Each communication sent in to be accompanied by the

* Questions and Answers” coupon

to be found in the advertisement columns of the 1ssue current at the time of forwarding the questions. (4) The
name and address of the querist, which ts for reference and not for publication, to appear at the top of every sheet

or sheets, and unless typewrilten, this should be sn
and town of the correspondent, or,
proportion of the circuits and apparatus

before making use of them, to satisfy themselves that they would not be infringing patents.
reply through the post is required every question sent in must
order for the amount of 1s., or 3s. 6d. for 1 maximum of four questions.

is the maximum which may be sent in al one lvme.

«T.W.H.” (Cockermouth) submits a diagram
and asks (1) Whether it is suitable. (2) How a
series-parallel switch 3 connected.

(1) The proposed wiring diagram is suitable,
but there is no need to use two H.T. batteries.
We have redrawn the ecircuit 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

if 50 desired, under a * nom de plume.”
described in these answers are covered by patents, readers are advised

block capitals. Queries will be answered under the initials

(5) In view of the fact that a large

(6) Where a
be accompanied by a postal
(7) Four questions

circuit. To make sure of this you should eouple
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
atuner. 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.’* (Larne) submits a diagram and asks
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Fig. 1.

Oftice regulations state that reaction should not
be used for the broadcasting wavelengths while
broadeasting is in progress, and the Post Oftice
rely upon you to see that this regulation is
adhered to.  1f 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

whether §t 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 funct.ons.
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.
maximuum 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.8.C. wire with eight tappings for
the coupling coil. The terminals marked 2x 1 in
the diagram to which you refer are for the purpose
of adding extra inductance in the reaction coil
cireuit, in order to roughly tune that circuit, and
you can make provision for the same purpose for
usoe 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 armnplifier with reactance to the primary
of the M.T.1. 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 eliinination of
interference due to inductive disturbances is a
difficult matter. We suggest vou 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

T%g E

Fig. 3.

0001 ,F
>_.|

with a ecrystal detector. See Fig. 3. Tuning
condensers will not now be required, as tuning may
be effected with the variometer and fine tapping
switch.

‘““ AK.” (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. Wae 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
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us again on tlie 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.

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 G 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 siz-valve set comprising 3 H.F.,
| 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 upplying
the full voltage suddenly to the apparalus. )

(1) and (2) See Fig. 4. The potentiometer 1s
used to control the grid potential of the H.F.

THE WIRELESS WORLD AND RADIO REVIEW 517

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 soine-
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 oxperienced at any time,
it will be necessary to use a secondary circuit
coupled to the aerial circuit. This 18 done by
many users.
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valves and is very useful.
holder and the two-coil
roguired. It

(3) The three-coil
tuner can be used as
18 doubtful however whether much
benefit will be derived through this additional
complication. (4) [t would be better to do so if
it could be arranged.

““E.S."" (London, S.W.4) asks (1) Whether
diugram submnitted is correct. (2) What is meant
by * stand-by " and ** tune slitch.”

(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 switeh 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
Iig. 5.
i ]

e,
TUNE
——

:

‘*E.C.”" (Penistone).—The diagram submitted
is quite correct, with the exception that the reaction
coil should be coupled with the tuned anode coil.

y

J L
‘j—l

X5
Fig. 5.

CJ.W. (Glasgow).—The reaction coil which
i3 coupled with the high frequency transformer or
tuned anode may have a fixed value consisting
of about 100 turns of No. 38 S.8.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 ecircuit. This
inductance may take the form of a tube 2”7 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. [t will be unnecessary
for vou to take steps to renew vour licence. The
Post Otfice will cormmunicate with vou shortly
after the date on which yvour licence expires. and
simply ask for a renewal of the lee.

CH.G.”' (S.W. 19) submits particulars of his
recetver 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 vou 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 uite 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 permited by the Post 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 P’ost Oflice 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 Oftice 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 roceiver. The position of
the experimenter has been clearly defined in recent
issues. (4) See Fig. 6.
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‘*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,
80 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 accurnulators 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
unst system and asks (1) Whether it is suitable,
and values of components. (2) Whether the A.T.I.
18 suitable, and if tappings are necessary. (3)
Whether the windings of the anode and reaction
coils are correct.

(1) The tuning condenser, C,, should have a
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‘““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 tind
where the fault lies. We assume, of course, that
the plug-in high frequency transformer tunes
to the same wavelength as the aerial circuit.

maximum value of 0-00l mfds., and C,, 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 eflicient 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.

1t 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 set will not oscillate on wavelengths below 600
metres. (2) For suggestions. (3) An opinion
on the set.

(1) 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
4+ L.T. instead of —  L.T.

—04
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“*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.
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“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
wsed to operate a loud speaker.

(1) A suitable frame would be 4 6" square
with 15 turns of No. 18 copper wire spaced }".
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 calculuting the inductance of a latticc
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

L ml i 472a?N?
mhy = 7900 * b + ¢ + R

x F, x F,

a — mean radius of the winding—
b = axial length of the winding

¢ = thickness of winding ,
R - outer radius

N = total number of turns in cms.

o 10b + 1% + 2R
1= 0b + 10c + I'4R

14R \
and F, = 0'5 log,, (100 + 2b + 30)

(2) One turn is completed when the wire las
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.

CLWV." (S.W.) asks for criticiem of his set,
diagram of which is submitted.

We suggest you join the tuning condenser
(maximum value 0-001 mids.) in series with the
aerial when receiving on short wavelengths. The
coil may be a winding of No. 22 D.C.C. wire on &
former 4”' diameter and 6’ long, with 12 tappings.
The reaction coil could be a winding of No. 28
D.C.0. 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 vou do not
construct the set referred to. For short wave
work your coils are far too large, and the resistance
capacity method of H.F. amplitication is not suitable.
The acrial 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 you
employ 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 issuc g
Fig. 7, page 217, November |1th issue.

**J.E.M."" (Kent) asks (1) For a dragram of the
Armstrong super heterodyne circuil. (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. The
addition 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 exporienced due to slight wavelength
changes, when the signals vary greatly in strength.
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“D.SK.R." (Glam.).—We think the trouble
18 due to a high resistance disconnection in the
telephone circuit. You should test for this. If
you join another pair of telephones in parallel you
will 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.
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‘“DON BEER ' (Southall).—The construe-
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 numnber 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 13”. 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 §” 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

Prices as we go to press on January 5th, are :-

Marconi Ordinary .. fia £2 6 6
- Preference . . A 200
" Debenture . . 10215 0
' Inter. Marine 1 5 6
- Canudian .. e 11 6

Radio Corporation of America :—

Ordinary e 40 -E 16 3
Preference .. 5 s P 13 4



Janvary 13, 1923 'THE WIRELESS WORLD AND RADIO REVIEW

xvii

A

For the Discriminating

Broadcast Avmatonn

Receiver
of High Efficiency——

q] 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.

q[ The Marconi Scientific Instrument Company, Ltd.,
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.
1t 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.

q] While 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 . ™ £27:10: 0
(If Royalty to be paid to the B.B.C,, £1 : 15 : 0 extra)
Accessories .. . . = £7: 7:8

Accessories include high and low tension batteries, aerial
wire, aerial insulators, leading-in tubes and one set of
telephone headgear.

T/e Marconi Scientific Instrument Co. Ltd.
Telegrams : 40 Dean Street, SOhO, w.l O_Telrp/mnc g

errard 7745

Themasinco, Westcentr.
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No results—Accumulators discharged!!

l [U\‘ often this happens to those who are equipped with Shreerieiisietiiiiiseeitetetitarasranas
accumulators of small or uncertair :

ppointment and annoyance : VALVES e
+ Cossor Valve—P 16/~ ¢

Yet—if you use a Wates Accumutator you know just what it will : Osram Valve—R. Type 17/6 :

lo and how Jong it will last on one charge ¢ Ora Valve—R. Tvpe 15/- :

Evervday we receive enthusiastic let ving ¢
onsistently long life and absolute reliability

i ation 1 Valve A Inter
uittent capacity p. | Acty IC

1 as follc
4 Volts (in case with leather strap handle) (carriage 2/-) 24,-
6 Volts (in caso with leather strap handle) (carriage 3/=) 35/-

Send for particulars of these and our Broadcast
Receiving Sets (Crystal or Valve), or call at onr
Showrooms —they will interest you.

TRADE ENQUIRIES INVITED.

13-14, G
WATES BROS. Klﬁc,swii"ﬂ"‘igﬁl“noi‘,“%‘&%%

Phor GERRARD 5§76 Telegrams : ZYWATESENG, WESTCENT.

R A D I 0 EBONITE AND

SU P PLIES VULCANITE

TUBES-RODS-SHEETS

LARGE
STOCKS

. BRITANNIA RUBBER AND
HEADPHONES 20)/- KAMPTULICON CO., LTD.

BRITISH MADE, 4000 ohms (Post free.) 7, NEWGATE ST., LONDON, E.C.I
Telephone : Telegrams :
Intervalve Transformers 10/- (Post 4d. ) 2|68°C-nlul Britanaie, L:nd:-

234 HIGH HOLBORN (2nd Floor), LONDON,
'Pkone : Holborn 2188. w.C. 1
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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

RADIO brings it.
MAGNAVOX tells

REVIEW (XX

No. R1252

Demonstrations

Daily

THREE-COIL HOLDER.

3, FINCHLEY ROAD, ST. JOHN'S WOOD, N.W.8

—— Hampstead 1844

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
limited number at the extremely

low price of
20s.
Postage 9d.

Have vl your copy of our
illustrated Catulogue ?—2d. post free.

HEADPHONES
(British Mads) £l
4,6C0 ohma.
Postage 8d.

‘Demonsirations

Daily
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The “BROWN”
LOUD SPEAKERS

With New Improved Curved Horns

HE requisites of a Loud Speaker

are puretone, 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
Visit. Our Lecture Halls, and a small type (H.2)
shLo;'i‘;Zﬁu: has  been designed to  meet their
19 Mortimer ™or€ modest home requirements both
Street, W.! 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.

PRICES | THE “BROWN” MICROPHONE
LOUD SPEAKERS | AMPLIFIER

H.l (Large) Low Resistance, } THIS AMPLI_FlER magnifies signals, speech,
IZbohms,heighlZl"... £6 5 0 @ or music, without distortion, and is of
H.2 (Small) Low Resistance, @ considerable interest to amateurs and scientific
120 ohms, height 12 ... £3 0 0 @ investigators. This  magnification is much
(High Reustances for either size greater than that obtained from a two-valve

2/6 to 5/- extra) ] amplifier. In  construction, this instrument

MICROPHONE AMPLIFIERS | is  much more robust than other relays.
For use with L.R. Loud Speakers :

: This instrument satisfies the urgent demand for
(120 ohms oulpuls)é 0 0 i a reliable, inexpensive amplifier, which the most
2'20%00:}:1:5 linnpt::l . £ 2 ¢ ¢ inexperienced amateur can use, and which the
For H‘R.mpulpundoulpul €610 0 most  experienced requires.  The necessary

3 e en e sereeeeeeerererenet transformers are included in the base.

OBTAINABLE FROM ALL WIRELESS DEALERS.
Lilustrated Catalogue of our Headphones, Loud Speakers & Amplifier post free from

S. G. BROWN, LTD.

London Offices and Showrooms—

' 19, MORTIMER ST., LONDON, W.1

TRADE COMMUNICATIONS ONLY TO
HEAD OFFICE & WORKS: VICTOR!IA RD.. NORTH ACTON, LONDON,W 3
Telegrams—** Sidbrownix, London.”

Telephone—Chiswica, 1469
1Sole Agent for the Argentine—Horacio D. Guerrero, Las Heras 2486, Buenos Aires,
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MARCONI

GIVES
UNRIVALLED
WIRELESS
SERVICE

ahe MARCONT INTERNATIONAL
MARINE COMMUNICATION CO.TDx
MARCDN] HOUSE, STRAND, LONDON

D
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TR R T e R Ve T A ¥, A B Ve T i e R A T T
_— BRITPHONE NO. 2
l § o P.O. Registered No. 0260.
| \

This Crystal Valve Set has now been tested
out with excellent results. On a standard
P.ALG. Aerial at our Leeds experimental station
the following Broadcasting Stations were re-

| ceived.
NEWCASTLE as 110 miles.
On Indoor [ BIRMINGHAM .. 100 miles
Aerial MANCHESTER .. 40 miles.
LONDON .. .. 200 miles.

\While we do not claim that it will receive
telephony a distance of 200 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.
BRITISH WIRELESS SUPPLY Co. Ld

Head Oitice: 6 Bienheim Terrace, Leeds. Phose 26926
LONDON SHOWROOMS—64 FRITH ST, .

The Crystal can be used without the Valve
by mecans of a key switch, and those who for

(Off Shaflesbury Avenue).  Phone—Gerrard 3789, any reason do not wish to use valves at the
And at moment can use the crystal now, attaching the
Iildon Sq., Newcastle. 11 Church Street, West valves later on.
Phone—Newcastle- Hartlepool.  Phon
on-Tyne, 360 City. West Hartlepool 373.

! Price, Complete with all accessories £13 13 0
33 High St. Southampton, 8 Corporation Street,
Phone—Southampton 403. Belfast Set alone .. i g N 8 8 0

iy &= - T ~I¥ o7
ERINCR OV RIB OO IO OO OR OO

Exide

BATTERIES

HE suitability of Exide

Batteries for wireless
work is demonstrated by the
fact that for many years they
have been standard in Mar-
coni cquipment. The leading
apparatus manufacturers are
to-day standardising Exide

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

Batteries. improvement would appear
1 in the Exide Battery.
6 volt 80 amp. hour Exide
Batiery
< @ m < ELECTRICAL S_TOTQAGE OBTAINABLE FROM ELECTRICAL
A\ IID COMPANY LIMITED. CONTRACTORS & STORES OR FROM
CLIFTON JUNCTION, 219/229, SHAFTESBUR 300 EXIDE BATTERY 'f"'"vbg
Nr. MANCHESTER. AVENUE, W.C.2. SERVICE AGENTS DIS- E);l
O L Ty PLAYING THIS SIGN. |eiGLLH

e

IF YOU DON'T KNOW YOUR NEAREST EXIDE AGENT ASK US FOR LIST.
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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 38
volts on the filament and 30 volts or
over between the anode and filament
for efficient results.

Standard Price 1 5 ’f 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

(A I

Contractors to H.M. Admiralty,

War Office, Royal Air Force &
Post Office.

Telephone & .. Teleyrams

Battersca ABC (5(}\ Ed) " Radiovalve
1063 Bentley's  Wandscom. Lond.
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PRESSLAND ELECTRIC
SUPPLIES LIMITED.

Managing Director :
CLIFFORD PRESSLAND, AM.I.E.E.,
Hampton-on-Thames.

Wholesale only.

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

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 14d. stamp.

WIRELESS COLLEGE
COLWYN BAY

NORTH - EASTERN SCHOOLS OF
WIRELESS TELEGRAPHY

Pstablished 1911.
18, Eldon Square, Newcastle-on-Tyne
6, Blenheim Terrace, Leeds

33, High Street, Southampton

Young men between the ages of 16 and 25 are trained at
these Bchools in the profession of Wireless Telegraphy and
Telephony, All Four Systems are taught, Marconi, Tele-
funken, Poulsen and Valve. Special terms to partly
trained students.

8plendid Openings for Trained Wireless Men,
L Write or call for Nlustrated Prospectus.

SPEARS and COMPANY

FOR

TERMINALS

SOREWS, NUTS,WABHERS, PLUGS and SOCKETS, CONTAOT

STUDS, BUSHES, VALVE LEGS, OONDENSER VANES and

TURNED and PRESSRD PARTS OF NVERY DESCRIPTION,
Actual Manufacturers to TRADE ONLY

We regrot we cannot tupply small lots to Amateurs,

Write for Ilustrated List.
CAPSTAN REPETITION WORKS,

PARK ROAD, HOCKLEY, BIRMINGHAM

Telephone : 32365 Central. Telegrams:  Firettes,” Birmiagham

WIRELESS SUPPLIES

Order at once if you require
prompt delivery.
Q 61 'Phones

4,000 1 per
Ohms 2 / * palr
Specially designed for Wireless
Telephony.Receiversarranged
in series, Aluminium Cases
and fitted with extremely light
and efficient Head Bands, and
Twin Connecting Cords.
13lustrated Wirelcss Catalogue post free 3d.

The JEARY Electrical Co., Ltd.

8, LAMBETH HILL & 97, Quesn Vistoria St., Loadon. E.C.4

CAPPER BROS.

FOR ALL RADIO REQUISITES

Agents for LESLIE McMICHAEL, LTD,,
for Woking and distriot.

Single Valve Seta. . 8 5 0
Two Valve Sets .. 8 8 0
Three Valve Sets. . 1414 0
Four Valve Sets .. 25 0 0

89.93, CHERTSEY ROAD, WOKING

SKINDERVIKEN BUTTON.
THE SUPERSENSITIVE MICROPHONE.,
World-wide Patents.
ENGLISH Manufacture.

For LOUD SPEAKERS, MIOCRO AMPLI-
FIERS, ELECTRICAL GRAMOPHONE

REPRODUCERS. )
Invaluable as Detectiphone, as it can be
used in ANY POSITION, .., either
HORIZONTAL or VERTICAL.
PRICES. L
Type A ”"—Carbon Electrodes (eliminating ald
aé .. eac

** frying " noises). . . 7/8
Type * B "—Brass Electrodes .. - ; v 5/m
Receivers (special Low Resistance) 10/-

Gramophone Attachments (for Electrical Reproduction). 1/-
KLET (18 Pages tfully illustrated) containing much
nsetul information for all interested in Electrical Sound
Transmission. POST FREE 6d.
etoes :
SR 1D., 274,276, Pentonville Road, London, N.1.
King's Oross (Met.) Railway Station.)

NORTH OF SCOTLAND

AREA NORTH OF OBAN & MONTROSE

SOLE AGENTS for all Apparatus manufactured
and supplied by
LESLIE McMICHAEL, LTD.

Also for—WATES BROS.
WIRELESS SUPPLIES CO.
THE ‘‘ BROADCASTER " with horn.

WIRELESS INSURANCE.
TRADE SUPPLIED. AGENTS WANTED.

l%rth of Scotland Wireless Co.
13, BRIDGE STREET, ABERDEEN
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I | LESLIE M_"EMlCHAFLLTD (U

American Broadcast Concerts have been received

regularly on our M. H. 3-VALVE RECEIVING SET

This letter (entirely unsolicited) will
inleres! you, and proves our slalement! :

- i 5
Wattsville f < 20 -~
Nr. Newport, -
I »Jn, i'l‘:::.‘vtl
23rd December, 1922 ;@ - i
Messrs, LESLIE McMiCuAEL, LTb. g -
Dear Sirs, b ; _)oo ((-\ a1
1t is interesting to notc that 1 receive the “ \ o A -j,’ -~
Amerlcan Concerts almost every night by using ] ~ : \. -y ;
your three-valve panel, viz., MH3 (1 HF ! ' - o
1D., 1 L.F) from the hours of midnight until y ?

about 4 a.m., wavelengths 340 and 3¥o metres.
last night, using 2 extra note magnifiers, the
180 metre concert was uncomfortably loud.
Considering the** shielding " effect of the Welsh
mountains | think this is an accomplishment.

Yours faithfully,
(Signed) H. J. HERRERA,

To make a complete and efficient receiving station,
we suggest the following accessories :

The price of the M.H.3 Receiver is

Duolateral Tuning Coils, suitable for reception of

£ 1 4 . 1 4 . O Paris, The Hague, and British Broadcast Concerts £2 4 0
5 ° Tuning Coil Stand 3 100
3 1 1 M High Frequency Transformers, Nos. 1 to 4 inclusive 1 8 6
Gn e“her flat or uPrlght Cablnet) Valves (3) Marconi-Osram, 178 each 212 8
. . Headphones (Brown's, 8,000 ohms) 215 O
With the accessories, listed on the H.T. Battery (72 volts) DAy

T Accumulator (6 volt 4o amp.) 10
right the tOtal cost of a COM- Aerial Wire (100’ enatnelled 060
£ Insul ( () 040

5 nsulators (4 - v .

PLETE STATION will be Igading-In Tube (127) . 030

£27 : 10: 0 Total . £12 16

<

Full details of our other M.H. Sets, 1 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 16 pages and oo illustrations.
{All our valve apparatus is manufactured under Marconi Licence.)

LESLIE M°MICHAEL"™

RETAIL SHOWROOMS. |
179, STRAND (Corner of Norfolk $t). LONDON. W.C2 \

I\]ILL ‘
iy l"
ot ALY

s

'_I 11. . Head Office (to which all correspondence should be sent) :
Skl WASTINGS HOUSE, NORFOLK STREET, STRAND, LONDON, W.C.2
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GREAT BARGAIN OFFER
To Readers of the ‘‘ Wireless World™

ez~ Fora short time only
p B Ny, —While the stock
AL . lasts.

2,000
Pairs only

4,000 ohm

PHONES
(NEW)

17/6

PER PAIR.

Postage 9d.
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 * ars
urged to take advantage of th's astonishing offer im-
mediately. All orders will be execated 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. Double So'id Brass or Plated, ‘2 /= per doz. (post. extra)
2 BA. 8ingle ,, ,, ” 9., » ”»

Special Offer at Reduced Prices of our
NEwW
Intervalve
Trans former

Owing to the unex-
pectedly large sale
of these instruments,
we are enabled to
reduce the price to
“ Wire'ess World "
readers to—

14/- g2

Fitted with paamel
fixing plate  and
earthing wire for iron
core. Fully tested.
Ratio 5: 1.

To obtain goods et
these special bargain
prices, please mestios
the “Wireless Worid ™

' We have ENORMOUS STOCES OF EX-W.D. WIRELESS
GEAR, too namerous to mention, at absurdly low prices.
Write for particulars of your reqnirements or, better still,
=all and see onr enormous stooks.

All valve apparatus manufactured by us is duly licensed undor
Marconsi Patewts for amateur use in Great Britasn.

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

hone -—East

Telep s
Nca» Old Ford Siasion, N.L.Ry. Nos. 8 or,'39 "Bes

Actual Manufacturers
EBONITE
WIRELESS SETS

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.

BROADCASTING RECEPTION SETS

One-Valve Set, Complete for Working . e £7 10s.
Passed for DESCRIPTION.

Broadcasting Single Valve, mounted on
Licence polished “  Ebonite
G.P.0. No. Panel with Variable Con-
.1638 _ denser, smooth acting

X g resistance,
g : grid leak
and con-

AGENTS dey- and

all termin-

WANTED. als clearly

engraved
in white, in
a Mahog-
any Poli-
shed Cabi-
net, 9" x5°
x 5°
g P £3u15s.
. > A Tapp: Coil for
%;?:];:‘:9 \ ’ wavelengths up to

goo metres with 2 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 ¥Y ¥ 1y .. 15s.
4 Volt 50 Amp. hour low tension accumulator in case
with carrying stra - .. 3 - .. £1 4s.
One pair of sensil&re head 'phones of 4,000 ohms

resistance . 4 £1 1s.
One detecting valve d e ve 5 %" "il5s:
Total. . .. £710s,

PLUS B.B.C. ROYALTIES.

WIRELESS INSTALLATIONS LTD.

15, ALDERSGATE STREET, LONDON, E.(.
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Every Article
made by
Auckland’s
1s in a Class

by ltself.

Series Parallel Switches 4/6
Table Coil Holder 3 way 18/-
(1) (1] " 2 ” 15/‘
Fil. Resistances .. 3/9
Intervalve Transformers 20/-

Igranic (Auckland)
Coils from §/-

CATALOGUE FREE

Telephone Transformers 13/6
» > Mtd. 17/6
Extended Knobs and
Pointer 1/6
Tapped BF Trans-
former, giving 8 se-
lected ranges from
300-25,000m. Fitted
with tapping switch.
Best workmanship .. 42/-
Condenser Dials and

Knob. . & .. 39
Coil Plugs - 1/6
Fibre Strip 4’ 6° 1/-

Uni Wave Slabs - Set. . 12/6
Grid Leak and Con-
denser . 4/6
Pin Type H.F. Trans-
former for Broadcast §/-
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 if you say

“ Auckland
Products >

THE WIRELESS WORLD AND RADIO REVIEW XXvil

G. Z. AUCKLAND & SON,

WIRELESS INSTRUMENT MAKERS

Faotories—ISLINGTON, N.

LONDON OFFICES

395, St John Street, E.C.1

‘Phone

- - 3178 CLERKENWELL

E
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Poor ’Phones mar
the Programme.

ECEIVING broadcast music thro' bad *phones is like trying
to read F L. Telepheny 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

natural tone of voice and instrument is preserved.
A user writes—**I am fortunate enough to possess
a pair of your ' 'phones.”

Light and easy to the head, wel

anced and delicately accurate,

2, X :
ooopl:llil:n;l.- vet withal robust in construction, & *Phones connect up as the
4,000 ohms, ideal "phones for your receive
palr 32/- WRITE TO-NIGHT FOR FREE?ILLUSTRATED LIST.
i otod®®  The BRITISH L. M. ERICSSON

MANUFACTURING Co., Ltd

International Buildines
67/73, Kingswav, W C 2

* The Services

Telephones

®  IMPORTANT. %

WE HAVE OPENED VERY COMMODIOUS PREMISES AT

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 :-

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

Condensers, Variable and Fixed,
capacities.

Vario-Couplers and Variometers.
Holders and Colils.

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.

all
Coil

Brass W.0. 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, Gracechurch Street is a few yards from Monument, Eastcheap, Bank, Cannon Street ani London Bridge.
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SAYS Mr. MAN—*1 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 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:

=

IND-AERIAL
HOOK

Prov. Patent. |

Some Agencies still open in Broadcasting Tuwns.

IND-AERIAL CO., 47, Victoria Street, London, S.W.1

| T IS Pa— = —
= = ‘ THE
= AUDIOPHONE
ADDITIONS TO OUR —
E — EMPLOYING THE UNIT SYSTEM.
LISTO SPECIFICATION. .
= o - Highly skilled hand
=i FIXED CONDENSERS in moulded cases filled labour throughout.
paraffin wax. with nuts for connecting ey | c—
= 001 5 0003 0002 )
= Price 1/8 wiring, bent on
FILAMENT RHEOSTATS.  Superior o E :‘z’m;f zgg::::’l‘:::g
quality N J .
FILAMENT RHEOSTATS with engraved o — l‘;‘: e.““."t‘"g;o;‘i‘s’;‘s;
dial 9 = circuit.
Crystal Detectors with cup and set screws  2/9 = ebo“:: panel, h_el"'
= Crystal Detectors for crystal combinations = grav white.
= Yvilh 2 ervstals, mounted 5/~ E Poll’lShed wmahoganz P o 20
" cabinet. Wavelengt - . e
= ngli-.u?r;:;‘-s.h.mnda et - ; range 300-550 m. P.M.G. Reg. No. 1018,
4-Volt British-made Accumulators. = Higher wavelengths TUNER DETECTOR.
30 amp. ign - = obtained by means Price as shown e
= Please send sufficient for postage. Postage of plug-in-coils. Complete with all accessories £11 15s.
= free on orders of 20'- or over Fully approved by All components & accessories supplied.
= Most orders filled by return of post 1 P.M.G. Prices include MaBrcor(l:i Royalty and
commiission to BC.
= | IMPORTANT : Fized s
= Reaction is & feature TERMS. Cash with order, or five
H V a L B R 0 w | of this Receiver. days' approval against full deposit.
] L] Manufactured under Marconi Licence by—
= 56, George St., Baker St., London, W.1 J. R. WRIGHT
Two minutes to the rear of Selfridge’s. H :
Phone, Mayfair $842 | Eneéml-‘:g:it%:; 101; Cartt(:in ?:’ Baker St-; w:1
= emonstration Showrooms :
i - ” T ‘ 3, New Quebec Street, W.1.  ('Phone 3846 Paddington.)
L R e —
1 =

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 most
vital, GETTING THEM BERTHS WHEN QUALIFIED.  This past three months we
have placed over 50 Youths in Permanent Berths. We instruct on Valves, and 1} kW.
Mearconi 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.
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THE WIRELESS WORLD EXCHANGE AND MART

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.

DEPOS8ITS.  All advertisements must be
prepaid in the form of Postal Orders, the
remittance being forwarded to Messrs. Bertram
Day & Co., Ltd., 9 & 10 Charing Cross, S.W.1.

Intending purchasers may deposit the purchase
money of any article advertised or sold by
advertisers witz 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 tge 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 1s. for sums in excess of {1, must be paid
at the same tlme as the deposit,

1CO vans

/ _\\‘\
\

" SEND NOW
/ FOR OUR \

100

PAGE ILLUSTRATED /
CATALOGUE

/

\ \
LOWEST

LATEST
IMPROVEMENTS. PRICES.

rost 3P rrEE

Sesw,
M

SIEMENS-HALSKE VALVES 7/6 each.
ADAPTORS FOR “R " VALVE HOLDERS
8/- each. POSTAGE EXTRA.

Grafton Electric Company

Showrooms—54, GRAFTON STREET.

TOTTENHAM COURT ROAD,

LONDON, W.1. Telephone—Musewm z41.
Works—Slough.

FOR SALE.

All Wireless and Electrical Goods stocked at
9, Colonial Avenue, Minories, near Aldgate
Station. Handiest place for City buyers,—
Lestiz Dixox & Co., Telephone No. Avenue 4166,

Agate Cylinders, etc., for loud speaking apparatus
from JamEs R. Grecory & Co., Mineralogists
139, Fulham Road

Fibre Sheet. Best hard vulcanised at greatly
reduced prices. Per square ft., $/16°, 2s. 6d.

%[8', 4s.; 47, 8s.; 9/16", 6s. 6d. Postage extra.
rade enquiries invited.—F. W. HoLT, 120
Arbor Vale, Slough.

Mark INI 2-Valve, receives London, Man-

chester, Hague at Birmingham, £8 ss.—BRAMHALL,
186, Normandy Road, Handsworth, Birmingham.

Lathes, 6" new ' Star” American Screw
Cutting, lorch lathes, all sizes, drilling machines,
wood pulleys, shafting, belting, etc., send for
lists.—PipGEN Bros., 25, Helmet Row, Old
Street, London, E.C.1.

The neatest Crystal Set, all enclosed in polished
box, 5” x 43" x 31". Tapped inductance, vari-
able condenser ‘with bevelled dial, Hertzite
detector, pair 4,000 ohms double: 'phones, aerial

wire, insulators. Everything complete, £3 17s. 6d. |

Range 200 to 600 metres, G.P.O. registered number
299. Dewar switches, z-way double pole, 3s.
Potentiometers, ss. 300 ohms telephone trans-
forners from Mark 3 amplifiers, secondary re
%uires rewinding, 4s. All on three days approval,

ash with order. Postage extra.—Ripeway
Rapro, Wimbledon.

Radiant H.T. Batteries (under patents), superior
qualitr, large units, 1} volts 6d. 15-Volt, 3s. 3d.
60 Volt ;1 tappings, 12s. 6d. All screw terminals.
—\Write particulars Manufacturer, C Fincuerr,
17, Victoria Road, Oswestry.

Sale or Exchange, clean coples ‘ Wireless
World,” from May, 1920, to date, Marconi 4-
electrode valve, 30s.—P. Klimax Camera
F6 lens, {5.—16, Wentworth Road, York.

4-Valve HF. Amplifier, 200-4,000 metres
transformers, potentiometer, switches, etc Y
Radio Instruments, ebonite case, quite new, {7.
Brown Loud speaker, new, £3 10s. Box K 10,
BeERTRAM DAY's ADVERTISING OFFICES 9/10,
Charing Cross, S.W.1.

Complete 2-Valve Set, vaives, telephones, aerial
accessories, [9.—BirKiNsuaw, 291, Upton Lane,
Forest Gate.

B. Mark 1* 2-Valve Detector Amplitier,
Brown loud speaker, 120 ohms, 30s. G.P.O
relay, 3os. All perfect mechanical and good
%otigition.-wB. V., 10, Parsifal Road, Hampstcad

.W.6.

C. Mark IIT Amplifier in mahogany case, with
complete power buzzer, key, cords, send-receive
switch, commutator, meter, etc. Price § guineas.
Carriage forward.—33, Eastwood Road, Good-
mayes, Essex

Brown’s Relay Wireless, 50s. Marconi Variable
condensers, ‘002, 20s.; -001, 15s. Frame aerial,
ebonite insulation, 25s. Quantity wireless sun-
dries.—ALFRED FELL, Stone, Staffs.

Marconi ‘001 Variable Condenser, mica dielectric
brass case, perfect, 20s.—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
2s. lists 2d. . H. Benserr, Station Road
Willesden Junction.

Intervalve Transformers, 17s. 6d. each. Adjust-
able telephones, 4,000 ohms, 33s. each. Ebonite
Variometer Balls, 4s. each, new, not W.D. 12-
Way switch, 75. 500 to 2,500 voltmeter, 35s.
B. CALVER, 52, Linver Road, Hurlingham, London.

SITUATIONS WANTED.

Experienced Traveller in Wircless Apparatus
desires to improve his position. Terms Commis-
sion only.—Box 0.3, BERTRAM DAY’S ADVERTISING
OFFICEs, 9 and 10, Charing Cross, S.W.1.

WANTED.

Wanted, Loud Speaker for theatre telephone.
Box A.9, BERTRAM DAY'S ADVERTISING OFFICES,
¢ and 10, Charing Cross, $.W.1

ELECTRADIX WIRES

Highest Conductivity at Lowest Prices.
Gauge. D.CC. SS.C. DS.C.
6 .. 17 3 8
18 1 9% 3 9
20 111 4 0 4 8
22 25 4 6 5 0
24 30 5 0 5 8
26 3 8 5 @ 8 6
28 4 2 5 9 8 10
30 5 2 8 6 8 1}
a2 6 64 8 2 8 0
34 79 9 6 10 7
36 9 2 1 3 12 3%
38 11 10 136 .. 17 38
40 18 2¢ .. 17 0 2 5

Other sizes in stock. Prices at perIb. 3d. extra
for reeling off in small quantities and spool.
Postage extra. 7/22 Hard Drawn Copper Aerial
Wire, 4/6. Enamelled Copper 56 per 100 #.
EVERYTHING FOR WIRELESS IN STOCK.

LESLIE DIXON & CO.,
9, Colonial Avenue, Minories, E.1
(near Aldgate Station.) Telephone: Avenue 4166,

HEATH & Co., Ltd.|

Instrament Works, New Eltham, S.E.®
are prepared to undertake in their fully
equipped works— Wireless Apparatus
and Parts for the trade. Quotations given

to Blue Prints.
Phone—Lee Greem 30r.

Immediate attention.
Were—: Polaris, Levden.

ALL BRITISH

PHONES

21s. per pair. Post Free. {4,000 ohms)

Illustrated Catalogue including
List of Statiens, 8d. Post Fres.

EONS WIRELESS SUPPLY Co.,
P 115, Fleet Street, E.C.4. sd i

ESTABLISHED TWENTY-FIVE YEARS.

J.W.B.
ACCUMULATORS

RESULT OF OVER 40 YEARS' EXPERIENCE.

4v. 40a. 18/- @v. 40a. 26/-
4v. 60a. 21/- 8v. 60a. 31/-
PLATES, SETS, BOXES, SEPARATORS,
REPLACEMENTS, EXPERT REPAIRS.

J. W. BARNARD

WORKS: 45, GT. ORMOND STREET,
LONDON, W.C1, and 4, GT. WINCHESTER
STREET, LONDON, E.C.2

Your Case Work

Let us quote you for your wireless
casework, We are specialists in this
class of work and feel sure our work
manship and prices will interest you.
‘Phone—L.W. 2720.
CARRINGTON & NEWBERY LTD.,
18/20, Norman Buildings, Old Street, E.C.
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MISCELLANEOUS.

WIRELESS PA RTS AT Telephone Receivers Rewound up to 1,000 ohms, Electradix R a d i o s

ss.; 2,000 ohms, 7s. 6d. Cash with order.—

KEENEST PR’CES ! ! M. E. Hampsiige, 139, Sydenham Road, S.E.26.
DEALERS | Read the answer to Mr. Man, on IMMEDIATE DELIVERY FROM OUR

The Best and Cheapest | P* *** HUGE STOCKS.
East Ham, Wanstead, Iiford, Manor Park and i I
House for your purpose ! | Fou Gae Amaieurs should roi fas to come lo Pgiieings s Raretle S Pl 2
the RADIORENDEZVOUS, 709, Manor Park y i s
s Broadway (over Liptons). Club open till 10 p.m. g Rkt oquipiped. (06t Depot.
T. W. 1 OUNG, LTD, nighily. Come and see us
P i (Dept. 3) Adw“e]esi{h'a‘l,:)"gl?. Pate&s a‘:lld Trade fMarks 9, COLONIAL AVENUE
g - Oly vice. an s and nsultations free. is first opening onm left in the Minories
84, Citv Rd., London, E.C.1 | Kivc, Regd. Patent Agent, 1464, Queen Victoria near Al i itan
’ y ’ ’ Street, London. 'Phone, 682 Central. Riuw.y, zgio| Skl Ehiripdit
NOTE THESE PRICES TRADE ENQUIRIES. LESLIE DIXON & cO
Fixed condensers, ‘001, ‘002, -003, each 173 Cheap Trade Prices in Terminals, Studs, Legs, 5
Fixed condensers, -0003, 0005, each 1/4 | crystal cups, etc.—Macrapio WIRELESS Sup- 9, COLONIAL AVENUE, MINORIES, E.1
Condenser vanes for variable condensers PLIES, 30, Queen's Crescent, London, N.W.s. Telephone—Avenue 4166
- per doz.  8d. Macclestield Wireless Company, Macclesfield
Condenser knobs with bush, 4d. Without invite wholesalers to send catalogues of wireless
bush .. .- .7 each  3d. | accessories. FOR SECURING YOUR AERIALS
Valve holders e .. each 1ld. Manufacturers of Wireless Parts and Accessor les and a Thousand Purposes where Great
7/%?1 gg}f:& ﬁ“‘i‘o«“’.ﬁ#"i’&y 3:6u!:d- are invited tosend full catalogues, «enﬁs. de]ig'e:ies. ::  Strength and Strain is needed ::
8 - 10d. § ¢ . etc., to * WIRELEss,” 29, Dewhirst Street,
Spacing washers, 7/16” x +°, 34d. ((lloz‘ ™ Cleckheaton, Yorks. o v FLEX'BLE STEEL WIRE RDPE.
X . s . dom .
1 Cup or 3 Cup crystal detectors. . each  5/9 BOOKS: \ \\\ ‘,\\ ¥4 v\\\\t W . &u@g&fl:ﬁ:&lg (‘:lé‘ol;
"\ \ i

to specitied b!

Knife switches, D.P.D.T., 4/3, D.P.S"l;i

r 1 R, - teahn‘
3/9 Technical Books.—Second-hand ~and ~New R strains, Orders of 10/-

eac OTAN
Knife Switches, 8.P.D.T., 3/3, S.P.5.T. books on every conceivable subject. Catalogue ,“ O & L
fe - 33, each 2/9 | free. State wants. Books sent on approval. L ‘\l\|\\\\\\,\ | and  over carriage
Rheostats, 2/9 each. Coil holders each 104, | Books bought.—Fovie, 121, 125, Charing Cross (O (RN 7 e
3 Piece brass terminals with washers and Road, Londou. it CE 1/- for postage.
nats .. z . doz. 171 Radio Magazines, all the latest, ‘ Radio PRICES BELOW COST.
5 Piece 4 B.A. terminals with washers World,” 10fd.; * Popular Radio,” 10id., N Di: reaking  Price
and nuts = i " doz. 1/4 | ¢ Radio Broadcast,” 1s. 6d.; * Radio News,” 0. na. Strain. per 100 ft,
2 B.A. screwed rod, 3d. length, 4 B.A. 15. 6d.; " Science and lIavention,” 1s. od.: 3 i ” 20} CWTC 8-
2id. length (1. “’Scientific American,” 2s. 6d. Post free. 3t 5/327 25 cwt. 10/-
Sliders. complete with knob, spring INTERNATIONAL NEws Cowpaxy, LD, 15, 53 7/32 45 cwt. 12 -
and plunger ; . esch 4d. Brg:sm-s Suilladj:r%s, Londori, E.C.4. o 3 3/32' A ig{'
i ispos 01 Radio Instruments an eir . s -,
AU sent Bost Eree. O eottim  pusraniees, | Application to Experimental Uses, by Philip PR 1 R - 2
& . guaranteed. | Coyrsey, B.Sc., price 1s. 8d., post free. A most v 1zocwt 21/-
TRADE SUPPLIED. useful book for those possessing ex-army apparatus 9 ‘3/35 140 c“f!- 22/8
—Tur WireLess Press, Lto., 12/13, Hearictta He 7/16 160cwt. -
Street, London, W.C.2. STRAINERS for use with above, right and left
! ! hang ltvl;reagsHQd.& each, or 86 per dot.
REPRESENT ] ELLI
M District Tra ellinRE:.nr: “:: se.s required by (ADI?B E SE)C Ali' E Ll;-rnﬁEE E %RIEA(I:N]'
velling entativ . E.C.
AERlAL ASTS' substantial wireless firm offering wireless sets at

Sectional tubular masts, complete in every competitive prices. Those confident of obtaining T
detail with spreader and insulators assembled, | 800d business should wrte, stating qualifications Bamboo Poles for Aemls
painted ready for erection. 30’, 75/-. 40, and district covered. London not ava\labls‘
£6 15s. Cash with order. Free on rail. Commissfon basis.—Box B.Y.Z., BERTRAM Dav's AND BAMBOO OF EVERY DESCRIPTION
sAx\)‘\,'ansmG Orrices, 9 and 10, Charing Cross, - FROM TWIGS TO YACHT MASTS =

1

GOSWELL ENGINEERING Co.,Ltd, ﬁ'olai]atab‘l,ixheg London Fixm,d making one _tq} Large Stocks always on hand.
12a, PENTONVILLE ROAD, N.1. ve-valve broadcast receivers, desires provincial -~
8, agents. Every assistance and good terms offered. A‘ E. DAVIES & CO (Importers),

—Box 76, cjo F. ALDRIDGE, 26, Paternoster
Kow ECa RLEEE 164, LEVER ST., CITY RD., LONDON, E.C.1

DO YOU UNDERSTAND MATERIALS, TOOLS AND WORKSHOP SUNDRIES
WIRELESS TELEPHONY P : N

1f not, attend our Lectures Our 1923 List of above (64 Pages) is now ready. Wireless experimenters
cannot afford to be without a copy. Sent post freen receipt of Postecard.

Full particulars on application to the Secre-
), 255-256, HIGH HOLBORN,

tary, British Wireless School of Telegraphy, (Dept. wW.W.
Wireless College, 179, Clapham Rd., S.W.9 GEORGE ADAMS’ LONDON, W.C1

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.C3
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Portland’s Parts by Post.

“EBONITE”

LICENSED STATION

With many experiments on hand would like
to get into touch with experimenter in London
or Southern Counties, willing to co-operate

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.

. ca during the day-time on 440 metres. W I RELES S
8x1 0 12 x .. 7 6 | BOX F.9, BERTRAM DAY'S ADVERTISING DEPT. “ W.W.,” 17, HATTON GARDEN,
4x4 1 3| 17¢x 3‘ . 9 ¢ | OFFICES, 9 and 10, CHARING CROSS, S.W.1. EC1
YO R £
0x 9 X £1 3 0 N ] FEN S
17x5 S5 3l e .. £ 30 ONE Cheaper l{h ES llj zlﬁ }l ?
ter, Mat, British. Post. fr Whether as a source of practical information
S T Anr; gize cat, R SWITCH ARMS. 2/- for the Amateur or as a valuable medium for
Egg Insulators . 6d. every Advertiser, the best results are
AMES PORTLAND || Fisiert Ressisaces ™ Do | | ey htained  Wipglgss World ™
J R Filament Resistances 2/9 through the Ireiess yyor

39, Sinclair Road, Olympia, W.14

Mr. Portland stocks 200 Wireless Parts

THE SUFFOLK WIRELESS SUPPLY,
FELIXSTOWE.

CASH WITH OKDER

For /il partsesiars and advertising vass apply 1o
BERTRAM DAY & CO,

Complete Advertising Service,
9 and 10 CHARING CROSS, S W.1

*Phone :
North 3694.

RAPID WIRELESS TRAINING

DAY AND EVENING CLASSES: Correspondence Classes with Instrument work at School
if desired. Postal Course on Valves.
CABLE AND INLAND TELEGRAPHY.

Classes for Amateurs and Experimenters.
Our Students get appointments

ELECTRICAL TRAINING COLLEGE, Radio House, Manor Gdns., Holloway, London, N.7

LONG DISTANCE RECEIVING MEANS
ACCURATE TUNING

""" lHere is the Tuner vou need
: his T is desi I er requiring 3
th f cy and sele va
i1 incorporates the principles of the famous Mark 111
uner th two double pole switches for Series
a oy -Th A
coil hoider is supplied ready made, fitted with long

handles. It will take all standard coils. Range from 3
180-26,000 metres with suitable coils—with or without

reaction. No coils are supplied but suitable ones can

L] ¥ H
® R :  Full Set of parts include ' 16 Terminals, Two Rotary
™ Py J ¢ Switches complete with studs and stops, ebonite panel
° drilled and tapped, set of engraved name plates, com-
X, TURE (o plete 3-coil bolder (ready made), systoflex tubing and

wire. Full instructions for assemhlmg and wiring are
included.

<3

Head Office and Sbowrooms 2 7/ 6

Featherstone House,
Mahogany Cabinet

64, High Holborn, W.C.1 o e et

e PE | 2 R

Ready assembled, complete with cabinet 436
Postage 9d. extra in"each case.
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—every one the result
of practical tests.

SECTIONS

. Crystal Detector Circuits

. Single Valve Circuits.
Two-valve Circuits.
Three-valve Circuits.
Four-valve Circuits.

6. Five-valve Circuits.

7. Local Oscillators for
Heterodyne Reception of
Cc\w

and

8. Valve Transmitter
Radiophone Circuits.

2/6

2/6 from all book-
sellers or 2/8 post
free from the
Publishers.

o et e st et e 7
ot e

T TRLLY VS ORUT o

Gl %= 5T M

— ®

e r——

N this new book by John Scott-Taggart,
I the well-known authority on the Ther
tested

circuits. Every one can be confidently relied
upon as being the best for its particular

mionic Valve, there are 67

purpose.

If you are building your own set, this Book
will ensure that vour wiring will be the best
possible arrangement based on the latest
In addition, all condenser
where

laboratory tests.

and resistance values are given

necessary.

Essential to every amateur taking more than
a superficial interest in radio.

Radig Press

xxxii

Ltd

PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE
DEVEREUX COURT. STRAND. W.C.2.

Wﬁfc{qwlah@&ézfomaﬁbm

MARSHALL AD.
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This

1S your
Magazine

Every reader of ** The Wireless World and
Radio Review ” will want to read No. 1
of the brilliant new monthly ** Modern
Wireless.” Edited by John Scott-Taggart,
............ tesvenccao, F.Inst.P., the well-known authority on

I Thermionic Valves, assisted by Paul
ver Tyers and E. Redpath, this new morithls
Please { (r:l:se‘:/c the first copy of MODERN

will contain authoritative articles from
the pens of all the most important British

WIRELES.S, the new monthly published by

Radio Press, Ltd., at 3 BOLT COURT,

wireless engineers and experimenters
Unless you order your copy in advance,
Fleet Street, E.C. on Jan. 15.
Name

you may have difficulty in obtaining it,
Address

sssseesascnsnsnee

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.C2

S0 a00ese000000000000000000000000v00000000000
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From the absolute novice to the most are 112 pages), every month of weli-
advanced experimenter, all will find much written and fully illustrated authoritative
in this number of absorbing interest. articles, and after you have read No. 1
There will be over 100 pages (in No. 1 there you won’t want to miss one of them.

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. Choosing a Broadcast Receiver.

A Two-Valve Broadcast Receiver. Wircless Operators and their Careers.
An Experimental Station at Gerrards Cross.

" y 2Z2B.
Dual Amplification. . .
A Simple Winder for Wave.wound Coils. Recent Additions to our List of Experimental Call-
The Dynatron. SIgns. ) _
Charging Accumulators at Home. Map of European Wireless Stations.
The Sine Wave. The Construction of a Valve Panel.
A Great New Wireless Invention used in the Imperial How to make a Note-amplifying Panel. )
Chain. A Vernier Condenser and its Construction.
A Conducting Cement. A Home-made Telephone Transformer.
The Sinking of the s.s.* Hammonia.” Methods of fixing Windings and Inductances.
A Simple Wireless Telephone Transmitter. A Simply-made Grid-Leak.
The Outlines of Wireless. Times of Regular Transmissions.
Double Reaction—A New Development. Greenwich Time by Wireless.
An Amateur Wireless Society. How I beard the American Concert.
Directional Wireless. Patents of the Month,
How to make a Simple Broadcast Receiver using a Experimental Licences.
Crystal Detector. Book Reviews,
Digest of Current Radio Literature. With the Manufacturers.

The World's Land Stations. A Page for the Absolute Beginner.

600000000000 00uase0aia0s0000080800000000000sIlesnasesssiesicssseceeasereassences

000800000000000000060000600000v00000060000000020000000000080066800000000000s000000as00s
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eR\TISH

eRITISY
GLED o Hue U, QED

Patent =28 N A g1 Ee=sal Patent

Spring @m @W@ Spring
Connec- L-IN NUMI:ROUS SIZES & DESIGNS Connec-
tions ‘LARGE | i
STOCKS |

il PROMPT i
| specially DESPATCH specially
adaptable adaptable
for The- EFANDEM co- LTD for
Wirclos | 5 QUGS St | Wikl
Work. : ' 1 Work.

MY
ELECTRICAL WORKSHOP

A BOOK for the ELECTRICAL EXPERIMENTER
By FRANK T. ADDYMAN,

PRACTICAL & INTERESTING.

249 pages. 169 diagrams, ete.
Price 7/- NET.

(Postage 9d.)

THE WIRELESS PRESS, LIMITED
Dept. WYV,
12-13 Henrietta Street, Londoa, W.C.2,

WITH GOOD APPARATUS YOU
CAN GET GOOD RESULTS

THE «“W.p.”»

Morse Practice Key

Well Made. First-class Finish, Thoroughly Relfabie.

Price 7/6 Post Free

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

Fellows Crystal Sets .
Fellows 2-Valve Sets complete (plus 25/- B B.C. Royulty) 10 10 O
Brown’s Featherweight Headphones, 4000 ohins
Fellows Headphones, 4000 ohms .. .11 0O
Aerial Wire ..

If it's “WIRELESS” Try GUNN’S

'Phone : City 6412.
from £3 7 6

1 100

per lOOft po.s!age 6d) - 2 9
CARR!AGE PAID

E THING | G E AND CITY BRANCHES
EV RY | h

30, Eastcheap, E.C.3

FOR THE AMATEUR Omas unn Ea Coptinsalcl Aesgnue, k3

2l FORE ST lONDON£(1 78, Queen Street, E.C.4
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A really

Scientific
CRYSTAL
DETECTOR.

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
g]:‘(‘ tl'he,

With one of our 2 or 3 valve distortionless
note magnifiers, with lcud speaker, sufficient
volume of sound can be produced to fill a large
room for dancing.

The case is of handsomely polished mahogany
and includes a felt lined receptacle for the
double head telephones. The workmanship is
in every respect equal to that in a 100 Guinea
cabinet receiver.

PRICE,complete with all accessories, including
aerial material, broadcasting licence, etc.,

Model No. 1, up to 700 metres, £4 {17 §

Model No. 2, with large air condenser
and series parallel switch 200-4000

metres ... .. .. .. £8126 |
RADIO INSTI{U \IENT LIMITED

Managing Director : JOSEPH, M.I.LEE. late Manager to ‘ﬂx H. W SULLIVAN

Chief Designer: W. A, APPLETON M.B.E, M.LR.E,, late Admirait h Officer.
Wor L AL owroms: 12, Hyde Street, NEW OXFORD STREET, W.C.1
Telephone—Regent 1908. Telegrams—Instradio, London.

(E.P.S.) 24
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EDISON BELL

MOULDED INSULATORS

i

Wholesale
only.

Wholesale
only.

96
OBTAIN QUOTATIONS DIRECT FROM THE

ACTUAL MANUFACTURERS

d. E. HOUGH Ltd. {5 peieria 5

I— =
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RADIO YEAR BOOK

An indispensable Reference Book for

everyone interested in

contains amongst many other contains, in addition to useful data,
useful articles the following : articles of general interest by the
Map showing proposed Broadcasti i highest authorities, such as :

Post Office Broadcustinngonm%ﬁg. Stations. Alan A. Campbell Swinton, F.R.S.

Lists of Amateur and Official Stations. Prof. G. W. 0. Howe, D.Sc., MLEE.

How to Pick Up Time Signals. E. H. Shanghnessy, M.LE.E., M.I.Rad.E.

The Wireless Societies. Lesjie McMichael, M.LRad.E.

Inventors' Guide. Sir Wm. Noble.

Morse Code. In short : 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.
worth Readlng The cost is nominal ; the value is phenomenal.
® Order a copy to-day.
OF ALL BOOKSELLERS 1/8 NET.

SIR ISAAC PITMAN & SONS, LTD., Parker Street, Kingsway, London, w.C.2

RELIANCE RADIO SERVICE CO.

THE LAST WORD IN 3
CRYSTAL RECEIVING SETS y ;

The Reliance Bijou No. 2

Manufactured by one of the oldest firms in the trade,
by highly skilled hand labome throughout. The
smallest and most efficient Crystal set ever offered
to the public.

Fully guaranteed in every way and can be depended
upon for abtsolute reliability.

NOTE.—Size of base, 31" x 2° x {". 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 O complete, no further outlay.

INSTRUMENT consists of Ebonite Panel fmounted 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.

i i 283, St. John St., Clerk 11, London, E.C.1
Reliance Radio Service Co., e e
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'BARGAINS w HEADPHONES

We are offering the finest
’phones that money can
buy at prices below the
cheapest foreign article.

BROWN ¢“ A" TYPE e 42/6
120 ohms Aluminium Diaphragms, Complete 55/-
with Transformer /
Nort T
for 25/,
It fitted with ire 0
str
SULLIVAN
lllggﬂb?\llllg‘:‘ fitted with Brown aluminiu-m 12/6
Complete with Transformer 30/-
best ¢ 36
1-, Trans
13
THE BEST COIL HOLDER
on the Market.
As illustrated 25/-
BURNDEPT COILS
Set of 4 C Coils specially des
the 3 adcast Am
Telephony 20/_
DVE! 90‘.-

.

OTHER BARGAINS.

0005 mid:

Variable Condensers

-001 mfds.
Mullard  Condensers
fc

Mulla
ool
Mullard Grid Leaks

H 1510

1/9

20/=

26/8

2/8

3/
3/8

4.-

High Tension Batteries,

Hellesen " 36v 8/8

High Tension Batteries

Hellesen " 6ov.. 14/-

Systoflex to take 20

s.w.g., per yard .. 6d.
Cozwhy " Filament
Fuses (an insurance
against bumt-out
valves), § amp. for

Ora valves,jamp. for

" R” valves, perdoz. [ 8/~

2/8

Polished ecbonite fuse

The City Accumulator Co.
79, Mark Lane, LONDON, Lt.C.3

Phone—AVENUE 1316.
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Important Notice to all Wireless Manufacturers

Retailers, Experimenters and Amateurs :

Ex-Government WIRELESS APPARATUS

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 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 vress 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 ... Messrs. THE CITY ACCUMULATOR CO.
: = i+t Mail Order Department, 79, MARK LANE, LONDON, E.C3 i
P THiS H i Please include my name on your Mailing List. Iam particularly interested in '}

iy
FORM | |
NOW

and (Signed)
{ post tojus " g g Full Postal Address.
¢ immediately: : s
3d. stamp :
ouly Pt

required.
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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.

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 ::
2 : Build Your Set by Degrees :: ::
All Suitable Tools and Materials in Stock
PRICE LISTS SENT POST FREE ON APPLICATION

RICHARD MELHUISH I.1p.

Tool, Machine & Hardware Merchants, Electrical Engineers
50, 51 & 84, Fetter Lane, E.C.4
Telephone : 1611 (3 lines) Holborn. &stablished 1828. Telegrams : *' Workfolk, London."

Auwards for Excellence of Tools ard A achines
Bronze Hledal 1884. Gold HCedal 1890
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NOT CATCH LINES BUT EXTRACTS

FROM OUR PRICE LISTS 3d. POST FREE.

3104/5 FIXED CONDENSERS.

A superior Condenser made with best [ - z ill
104/ loFgwemnﬁgxi?“AT' cbonite, copper foil and pure mica. =
A much superior Kheostat to those usuall o0 YO Ceos I o= I/ \cach] 3-COIL TABLE STANDS WITH DIALS.

‘001 to ‘002 2/3 cauti
‘003 to 004 - 2/8 A buuu{u;g/lfc:aga.apparatus,

VARIABLE CONDENSERS.
Partsready  Price
Approx. No. of toassemble assembled
Capacity | Vanes. for panel for panel
EE COIL STAND E_Mfds. - _,Eu"““g; mountiri
for PANEL MOUNTING. ‘001 57 13/- 16/~

offered and bas been much improved upou
since this illustration was made 3/8 each.

12/8 each. 00075 43 10/- 13/-

-0005 29 9/= 12,‘.

EXTENSION HANDLES '0003 19 8/= 10/6
N 0002 13 7“. 9/.

2/- per pair. 0001 7 5/6 7/8

00008 3 5/-
Ivorine Scale and Pointer, 1/- extra.
Ebonite Dial, 1/6 extra.

Sufficlent Celluloid, 1/- extra.

(Dept. W.), 24 LONDON ROAD, MANCHESTER
= Works BERRY STREET.

'Phone—CENTRAL 4209. 'Grams—Pladuram, Manchester.
cg/ Business Hours—$ a.m. to 6 p.m., except Fridays, 9 a.m. t¢,8 pm.,

Saturdays, 9 a.m. to 1 p.m.

/ Wholesale Agents for Scotland—
J. CORSTON SINCLAIR & CO., 47, Waterloo Street, GLASGOW.

THOSE BATTERIES

E AK signals may
usually be traced to

|

the plate or filament battery.
Your batteries should fre-
quently be checked. Our
two scale voltmelers reading

0/10 and 0/100 volts save

the expense and incon-

venience of two instruments.

Of all reliable Wireless Suppliers at

PORTABLE TYPE - - 20/-
SWITCHBOARD TYPE e 25/-

or direcl from—

LIONEL ROBINSON & Co.

3, STAPLE INN 38 LONDON, W.C.1

'Phone—HOLBORN 68323, 'Grams—FERRYDOM, HOLB.
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“POLAR” THREE - COIL TUNING STAND.

AJ THREE-COILY 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 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 tne capacity while making the adjustments.

D 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 Jparts are highly lacquered }
and the complete instrument is finished in a first-class
manner.

Price 31/- Post Free,

“Polar ” Condensers ‘
AN ERROR.

We regret to report an error in our previous advertise-
ments reterring to the new ranges now available,

The minimum capacity in mids. of the -0003 and -0005

Rotherham.
Dear Sirs,
I purchased one of your
‘“Polar’ Condensers  through

Messrs. T. A. Ashton, Ltd.
Sheffield, recently, and am getting

erfeot results on the Concert

roadcasting. 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.

will be appreciated by those who require condensers with

sizes is -00005 not -0001 as stated. The importance of this 1

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.

mxﬁcct

e G H G
RADIO COMMUNICATION Cojr®

(Suppliers of the G.P.O. InstallationsTat Alorth Foreland (G.AL.F.) and Seaforth (G.L.V.), of

Coastul Stations for various Colonial Governments, and
Great Shipping Companies.)

of Ship’s Radio for most of the

34/35, NORFOLK STREET, LONDON, W.C.2

B RANCHES—CNEWCASTLE—I 7 Sandhill.

ARDIFF—Atlas Chambers,

A

GLASGOW—116 Hope Sireet. LIVERPOOQL—67 Dale Street

James Sireet.

SOUTHAMPTON, 19, Queen's [errace.

s

———
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LISTOLEON

RADIOPHONE g\ &
RECEIVING SETS [yad

ARE THE

MOST SIMPLE
AND COMPACT
ON THE MARKET

NO SKILL REQUIRED

An absolute Novice 1s
bound to be successful
at  once with our ;
instruments. e A

CALL OR WRITE FOR ) J
FREE INFORMATION N

K
|
)

WE CAN HELP YOU ON YOUR WIRELESS WAY

All Installations are complete in every

detal and approved by P.M.G.
NO EXTRA EXPENSES

NO MORE
DULL EVENINGS

TRADE ENQUIRIES INVITED
VERY ADVANTAGEOUS TERMS.

RADIOPHONES LTD-

“SIMPLICITY la GRANVILLE PLACE 'Phone-MAYFAIR 1250.

WITH MARBLE ARCH [LELE . AR
rams— )
SATISFACTION.” LONDON, W.1 BAKER LONDON.
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The London Telegraph Training College, Ltd

Telephone : WESTERN 2896. Morse House, Earl’s Court, S.W, ESTABLISHED 25 YEARS
OFFICIALLY RECOGNISED BY THE WAR OFFICE AND POST OFFICE AUTHORITIES
CABLE AND WIRELESS TELEGRAPIIY.

PARENTS desirous of placing their sons in either of the above Services and of affordipg them the best training facilities should

apply for particulars of Courses and the methods of instruction which place this Institution in the first rank. Cable Telegraphy
offers at the present time excellent prospects to youths from 15 years of age and upwards, and the College has exclusive -facilities for
obtaining posts for qualified students in the leading Cable Companies at commencing salaries of £150 to £300 per annum, with yearly
increments of £12 to £25, and ultimate possibilities of obtaining positions as Supervisors, Assistant Superintendents, Managers, etc.

In the Wireless Telbgraph Service the commencing remuneration at the present time is approximately {150 per annum,
and operators when qualified are nominated by the College for appointments as and when they occur. No correspondence classes
or branches.
DAY AND EVENING CLASSES.
Prospectus containing all information will be forwarded on application to THE SECRETARY (Deer. H.), 262, Earl’s Court
Road, Earl's Court, London, S.W.5.
Sole Proprictors ot the * Scott * Training Disc, which contains useful formul® and other information for Wireless Telegraph
Operators and is invaluable to Army Signalling Officers for range finding, ete.
Price, complete with instructions for usa 1/- Postage 2d.

‘Bpecification of

our well-known P O L I S H E D
CONDE N SERS.

Highest  grade

pna.n EBONITE
Plates, Brass

Washers machin-

R SHEETS
+ or — °001”

Adjustable Brass
Bush at bottom,

Fixed Brass Bush Wholesale trade only
These Condensers

HABD " contina PIDGEN BROS.
e CUARAN: 25, Helmet Row, Old St.,
e LONDON, E.C.1

Panel Panel Cabinet Cabinet Mount- Polished

Value Mount- Mount- Mount- Mount- ing As- Mahog-

mi‘np. ing in ing As- ing in ing As- sembled‘ca%!i::“' 3 WH“LE FOR WIREI;ESS LR

Parts sembled Parts sembled in

L= | | g Cabinet ‘PHONES—Brown's, 4,000 or 120 . 30/-
0015 .. 23/ 9256 24 26/ | 33- | 68 VALVES— otpme 1
w,ouE e omom, oW o Llie R
> .. / ! f= .4
s BT BT BB 0| | e okt AR
' - /= / - / / i i § 4 2
o ‘et e I 12D d5T 47 || ol Moums chonty i3
0002 .. /- 9/- 8- 9/86 | 136 4/ Condenser enclosed Vernier . 8-
oooL .. - 8- - &8 | 126 | 4/ Valve Holders . : .. from 1)
Veznier: AiIRE=> L Y (LT T Accumulators . - from 3
Fitted with Bevelled Ebonite Dial 1/9 extra. Phonophane holders a4 E ! 1 4/-
8pecial 8izes made to Order. Price list on request. N.B.—Do away with your crystal or valve detector and fit our”
MbLR%%};gR%IgEARNDJOMERNENTgEINPSES)CK PHONOPHANE, 15/- each. Call for demonstration.
TRADE ENQUIRIES SOLICITED, A. WHALE & CO.,
THE *“BROADWAY ' RADIO WORKS 201, POWIS STREET, WOOLWICH, S.E.18.
DEVONSHIRE ROAD, BEXLEYHEATH, KENT. Phone : Woolwich 548.

CHANGE OF ADDRESS

OWING TO INCREASE IN BUSINESS

adio

have removed to larger and more convenient
premises at 19, RATHBONE PLACE, W.u
(19 doors from Oxford Street, and 3 mins.

INTERVALVE from Tottenham Court Road Tube Statien).
TRANSFORMER 226G 'Phone—Museum 5261.  'Grams—Radponents Westcent 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.
RIMAR COILS have solid polished ebonite &
plugs and plated fittings. .
RIMAR COILS are damp proofed with
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. \z o B
WITH 100 ft. AERIAL SINGLE. IN CLOSED CIRCUIT.
403.1}?1[’. e oot 40‘%}1;“‘4 Q000 Lol Price.
1 320 420 550 104 241 365 4/9
B 340 460 643 126 322 468 5/-
3 384 710 910 232 580 850 5/8
4 660 1010 1340 325 820 1210 5/9
5 /30 1120 1480 370 915 1335 6/-
6 1070 | 1610 2150 485 1200 1760 6/6
7 1220 1980 2620 625 1660 2370 713
8 1790 2725 3935 930 2215 3270 8/-
9 2415 3530 4535 1150 2780 4060 8/3
10 3360 4685 6105 1600 3860 5580 8/6
11 4645 7115 9550 2570 6240 9000 9/6
Condenser in parallel. Price per complete set of 11 .. . .. 70/-

Coils for super-regenerative circuits, No. 1250, 12/-. No. 1500, 14/6.
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 ceil in use.

“The overlap of ranges has been made very great so that othe- aerials than 100" 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 smal}
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.C. WIRELESS

Installing Engineers in every Town.

T [T

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.

THIS SET has been specially designed

IR A

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 |=
polished Ebonite Panel are the necessary
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 1 ft. 8 in. square. The
The ¢ DE LUXE ’’ Cabinet 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
of Great Britain, and the handing over of the Set in thorough working order and
to our customers’ entire satisfaction.

The Telephone Manufacturing Co. Ltd.

68, NEWMAN STREET, LONDON, W.1
Hollingsworth Works, Dulwich, S.E.21 Telephone—Museum 5581

S0

=

IR T T
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SOUTHERN

TRANSFORMERS

(Low Frequency Intervalve)

ARE GUARANTEED!
o MANUFACTURED BY THE«wsessesse .

| SOUTH WESTERN WIRELESS :

MANUFACTURING COMPANY, :
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
stalloy, 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.

«« WHALE FOR WIRELESS "’

'PHONES—Brown's 4,000 or 120 . 30/~

- Brunet 4,000 . 21/6
VALVES— R Type - . 11/-
-5 Q or V24 12/8
INSULA’N)RS—IE{;el 14d.

(4 .
Coil Mounts, Ebonite pr a 173
Condenser Plates 24.. 1/=
Condenser, enclosed Vernier 6/-
Valve Holders from. 1/~
Accumulators from . 3/-

'Phonophane holders 4/-
N.B.—Do away witn your crystal or valve detector and At
our PHONOPHANE, 15/- each. Call for demonstration.

THE WHALE WIRELESS CO.

321, VAUXHALL BRIDGE ROAD, ILONDON, S.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. <42 Monthly.

From usuad newsagents or direct from the
publsshers—Messrs. DUNLOP & CO,, 1 & 2,
Whitfield St., Tabernacle St., London, E.C2

DELIVERY BY RETURN OF POST

Standard upright type for use with
R, ORA, and SIEMENS.

HALSKE Valves 176
V Type for V and other Marconi
types (excepting R) 176

L. Type for low temperature

valves 25/-
POSTAGE ADDITIONAL 9d.

Questions and Answers

COUPON

To accompany Questions
sent in during the week
commencing Jan. 13th, 1923,

VOL. XI, NO. 15.
See Conditions on Page 515.
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Ediswan Valves

have over forty years’ of lamp making experience
embodied in their manufacture. The AR Valve
illustrated is specially made for amateur reception,

Plate voltage 30-80. Filament volts 35

6'0. Filament current 07§ amperes. e ‘__ﬂ
High amplification. Silent working. | EDIS W AN
BATTERIES

15/- each

THE EDISON SWAN ELECTRIC Co., Ltd. I

HT. and L.T. |

are all manufactured
with the same care
and attention to de-
tails as other Ediswan

Head Office:  123/5 Queen Victoria Street, E.C.4 .
London Showrooms : 128/5, QUEEN VICTORIA ST., E.C. 4 j| producte s Allvayyin- ]
71, VICTORIA 8T., S.W.1 sist on ¢ Ediswan

Works : PONDERS END, MIDDLESEX || when purchasing Ac- ||

I! you are unable to BRANGCHES — .
obtain Ediswan supplies Aberdeen Bristol Edinburgh  Leicester Nottinghasn .umu]:uors or Dry
from your usual dealer,  Belfast Glasgow Liverpool Sheffield Batteries.
write to us for the name Birmingham Dublin Hull Manchester  Southampton || }
and addreas of the nearest  Brighton Dundes Leeds Newvastle Swansea L J
supplier. Melbourne Brisbane Bydney Adelaide

& i i B R 0 N , S

i

([ 4 \ /j'ea*f/iew “h\ =
4 . | 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.

TYPE F. < Featherweight.”
Actual weight, including cords,
iz 6ozs. only.

Head Office and London
Works : Showrooms 1
Viotorta Road, 18 Mortimer 8t.,
North Acton, W.3 °® ® ) J ®  London, W.1
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Organisers of the First All-
British Wireless &xhibition—
London, 1922.

Gerrard 8063-4-5. D

that at the request of the MANCHESIER
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

(Saturdav to Saturday inclusive)

under the auspices of the MANCHESTER
WIRELESS Sociery. The solid co-operation
of the Trade is fully assured.

Further particulars will be announced shortly.

Applications for space are now
being dealt with in rolation by

THE ORGANISERS :

BERTRAM DAY & CO,, Ltd.

9 & 10, Charing Cross, London, S.W.1

B Wireless Publicity Specialists.
Adve rtising Agents & Con
tractors, Printers & Publishers.

dbertrada, Westrand, London.
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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
production, you can usc power valves in the last two
valve holders.

You will also appreciate both batteries being self
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, anc
probably the choice of three.

Panel 52 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 will. Qnly the valves
in use are alight, ensuring economy in
battery current.

Separate filament contra] on each of
the valves, ensuring maximum
efficiency and ranee

The Aristophone Loud Speaker for
which this panel has been specially
designed, ensures pertect repro-
duction.

Aristophone Panel 52 is a completely
self-contained receiver. Both L.T.
and H.T. Batteries are included in the
lct:!g; There are no untidy battery
eads.

Aristophone Panel No. 52.

Comprising 4
36 volt H.T. battery, 6 voit
insulators, earth connection

£40

Ora™ Valves, one pair supersensitive head tele hones,
5o A.H. filament battery, aerial, lead in
and everything ready for reception.

Aristophone Loud Speaker,
£10 extra,

C. F. ELWELL, LTD., Radio Engineers,

(Dept. W.), CRAVEN HOUSE,KINGSWAY, LONDON, W.G.2
Telephone : Museum 1384,

WORLD AND RADIO REVIEW January 13, 1923
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AMPLIONS

ALL MODELS IN STOCK—ALWAYS
DEMONSTRATIONS ;Y©ErY EVENIAS

TRADE SUPPLIED AT FULL DISCOUNTS

(Pystor Cowl Insulators

(PROV. PATENT)

“] was recommended
by Mroviieinnnns (a
well known Amateur)
to fit your Cowl Insu-
lators to my aerial.....
The effect was extra-
ordinary. It was just
as if | had switched in
another valve ......

received Signals 1 had
never heard before.

S.D....... (Ealing).”

AERIAL }
INSULATORS |
Pnce 1/9 each. E

Crystor Aerial Outfit
Single-Wire Aerial,

containing 2 Crystor Cowl Aerial Insulators,
1 Crystor Cowl Lead-in (vertical or horizontal)
too ft. Best Quality stranded copper Aerial
Wire, 100 ft. Best Hemp Rope, and one pulley
block packed in box. Price complete, l 8 6
Postage 1/6 extra /

Crystor CowlInsulators
are cheaper than Valve
Amplifiers, guarantee
maximum signal
strength under all con-
ditions and ensure the

z : maximum efficiency of
Horizontal Wall or Window Vertical Root your Receiver being

LEAD-IN - 6/6 LEAD-IN - 6/- obtained.

STOCKED byl lesdine st EVERYWHERE

and Wireless Agents

Sole Distributing Agents:

WIRELESS AGENCIES LTD.

64, Mortimer Street — — London, W.1.

yPhone : Museum 2672 *Grams : “ Adragonax, Wesdo, London.”

The Master Loud Speaker for Power and Tone |

THE ABSOLUTE ESSENTIAL OF A PERFECT AERIAL

1
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DUTCH CONCERTS

HOME MADE

2 VALVE SET

THIS IS WHAT

2l
=%
=
=
=
=

OFFERS YOU
IN THE JANUARY ISSUE.

Price 1/- nel. 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
looking 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
to be

AN ABSOLUTE SUCCESS
This one constructional article alone

is worth more than the shilling
charged for the magazine.

(RN

Get the January number which will
be published on December 20th.

IT WILL PAY YOU

CONQUEST

‘The Magazine of Popular Science,
12/13 Henrietta Street, London, W.C.
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BOOKS FOR THE LIBRARY

GCONTINUOUS WAVE WIRELESS TELE-
GRAPHY. Part I. By W H. Eccles, D.Se.
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, AM.A.LE.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.Se.
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.ILE.E. Price 9/- net. Post free 9/9.
331 pages. 305 diagrams and illustrations.

TELEPHONY WITHOUT WIRES. B;
Philip R. Coursey, B.Sc. (Eng.), AM.LE.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, 111 plates.
THE WIRELESS TELEGRAPHIST’S

POCKET BOOK OF NOTES,FORMULAE
AND CALCULATIONS. By J. A. Fleming,
M.A., D.Se. 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.5
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- The First Two Text-Books
for the Beginner

MAGNETISM & ELECTRICITY
Jor HOME STUDY

By HAROLD E. PENROSE

515 Pages 224 Diagrams and [llustrations

A HEADMASTER'S OPINION.

The lucid 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
excollent sketches and diagrams, together with test ques-
tions and summaries, make the work admirable for self
study or as a book for school use.

#2 6)6

THE ELEMENTARY PRINCIPLES
of WIRELESS TELEGRAPHY

By R. D. BANGAY
Part I : 212 Pages Part Il : 24| Pages

0000000 AR

PER
PRICE4' ®PART
: COM-
76
VOL.

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. FosT

4)5 =
83 &=

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.

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

A A
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NOW READY

| BINDING CASES

VOL. X.

The

Wireless World
& Radio Review

(INCLUDING INDEX)

Price 2,6 nelt.

(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,- nelt.

(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 (

A Dot, a Dash, and further Dots and I
Dashes. What Do They AHl Mean

?

The Handy Little Pocket Guide

MORSE
MADE EASY

By ARTHUR L. RYE.

Explains It All

Printed on strong linen card, this

valuable lllustrated Explanation can

be carried about ready for use
anywhere and everywhere

R

A thorough system of memorising
1s 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

PRICE 3%1’- POST FREE

Obtainable fronm
The Wireless Press Ltd.

12 & 13, Henrietta Street, London, W.C.2
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T he
A B C
OF WIRELESS

PERCY W. HARRIS

EDITOR OF *“CONQUEST”
(The British Magazine of Popular Science.)

D. D.
Price net. Post free

THE BOOK for e
‘MAN INTHE 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 formulee

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 apprcciatc to the full the
wonders of the latest and greatest of sciences.

The Wireless Press, Ltd_.

12-13, Henrietta St., Strand, Londen, W.C.2 |

Design of
Modern Radio

Recelving Sets

Vol. I (The Brown Book)

Vol. I (The Blue Book)
By M. B. SLEEPER

e 2[6

(Price-3d)

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 laboratones
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, 3/3

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.

99 Diagraims and lllustrations.

113 pages.

e 3/6 ven

(Postage 6d.)

The aim of the true Wireless Experi-
menter should not be merely to purchase
a complete installation or to bulld 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 -Componentsof 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 Il 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 along
range heterodyne wavemeter—Appendix : High
Frequency Measurements and Calculations with
valuable data and tables,

The Wireless Press, Limite—d

DEPT. W.W.
12-13 Henrietta St., London, W.C.2

The Construction of
Amateur Valve Stations

By ALAN L. M. DOUGLAS
78 pages.

Price 1/6 NET.

(Postage 2d.)

55 Diagrams and Hlustrations.

The aim of the author in compiiing 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
formule and methods of
measurement for inductance
and capacity are brought to-
gether in a convenient form in

The

Calculationand Measurement

of
Inductance and Capacity

By
W. H. NOTTAGE, B.Sc.

Price 3/6 Alett.

(Postage 5d.)

The Wireless Press, -L;dj

Dept, W. W, 84,
12-13, Henrietta Street, London, W.C.2
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Handphone 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 (4000 ohms) 15/- Eaew
(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 1/-)

All Fellows radio instruments are British
Made throughout and guaranteed. ]

FELLOWS MAGNETO Co., Ltd.

LONDON, N.W.10 l

Telephone ; Willesden 1560-1.  Telegrams : Quixmag, Phone, London J

2l

?ar‘{i\;are/b/(qqmd7

n 1.
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BROADCASTING

“|RECEIVERS

oog Combined Crystal Valve a'nd Receiver, List No. 503, ooo |
to which Note Magnifiers, List Nos. 501 and 502,
All  Sets may be added for further Magnification. Al
Bear the - Prices
B.B.Co. s Include
Seal B.B.Co.
and are Commission
Fully and
Approved Royalty
by H.M. to
Post- Marconi's
master- W/T Co.
General Ltd.
Oas (I [ |
Crystal Receiver (Board Type) - - = List No. 499 £317 6
Crystal Receiver, Patents applied for - List No. 500 217 6 Valves
Crystal Receiver, with Phones and Aerial - List No: 500A 417 6 f
Single Valve Note Magnifier for above -  List No. 501 412 ¢ '°F
Two Valve Note Magnifier for above - - List No. 502 7 2 6 these
Combined Crystal and Valve Set - - List No. 503 9 5 0
Complete Two Valve Cabinet Receiver - List No. 512 1415 o Sets
Single Valve Note Magnifier (for ListNo.512)  Lijst No. 521 612 6 Mm.0.
Two Valve Note Magnifier (for List No. 512) List No. 522 1015 0O
Complete Three Valve Cabinet Receiver - List No. 513 19 0 0 Type
Complete Three Valve Cabinet Receiver - List No.513A 21 0 0 17/6
Complete Four Valve Cabinet Receiver - List No. 514 2315 0 /
Complete Four Valve Cabinet Receiver - List No.514A 26 § 0 Each
Complete Five Valve Cabinet Receiver . List No. 515 30 7 6
WRITE FOR OUR CATALO
Ooan - PO O0OoaO
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,
= g H W SULLI AN LTD g
l | FOQMEHLV N _ SULL!VAN . phone'Avenue 487l
Offices WINCHESTER HOUSE . LONDON . E. c. 2 London Wall 3518

e Talearema Deedbest.Sieck . London, — -

Proprietors and Publishers, The Wireless Press, Ltd., 12-13, Henrietta Street, London,
W.0.2; Sydney, N.S.W., 97, Clarencd Street ; Melbourne, 422-24, Little Oollins
Street New York, 326, Broadway.

E EPrmt&d by Sanders Plnlhps & Co., Ltd., Chryssell Road, London, 8.W.8, for the



20th JANUARY, 1923. THE PRICE @D. NET,

WIRELESS
WORLD

R ADIO REVIEW

No. 18.

No.179. [yor. X1. 20th JANUARY, 1923. o Wackly Howapeper.

BURNDEPT

WIRELESS APPARATUS H.FE Amplifier

HIS instrument presents no

difficulties in  operation.
Those who possess a Burndept 111
Ultra IV or HF. | 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 Ampl:-
fication, to be used between a
Burndept Tuner and one of the
above-mentioned receivers.

No. 108s. In sloping Cabinet
£11 »

Write for our New [llustrated
Catalogue price 1/-.

All BURNDEPT Valve Apparatus is duly
licensed under Marcon! Patents for Amateur
use In Great Britain.

BURNDEPT LTD. London Office & Showrooms: 15 BEDFORD ST., STRAND, W.C.i

City Depot: 79, Mark Lane, E.C. Central London Depot : 228, Shaftesbury Av., W.C.
AERIAL & EASTNOR WORKS, BILACKHEATH, S.E.3

London Assurance Mouse, 249, George St., 93, Hohn 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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W, ‘E

u ELECTRICAL
MEASURING
INSTRUMENTS

THE WESTON
MODEL 280 VOLT-AMMETER

Tripl; Range. 150/15'3 Volts. 15/1°5 0°15 amps.

This Precision Instrument Is especially sultable for Wireless

Research Work, i.e.

3 Volt Range.— Testing accumulator cells, dry batteries, measuring

fall o! potential across potenhometers
15 Volt Range. -—’l‘esnng

voltage to valves, etc
150 Volt Range.—Testing H.T. Batteries, etc.

0°15 Amp. Range (150M.A.)—Measuring H.T. current to transmitting
chokes,

valves, determining resistance of Transformers,
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.

Telephone : Holbom 2029

or 12 volt accumulator supplying

Leather Case 15/-
Write for further particulars.

WESTON ELECTRICAL INSTRUMENT CO., LTD.
Audrey House, Ely Place, Holborn, ECl

Telegrams :  livoted. Smith, London

MODEL 280

EEESETREE e AR T T T AR T TR B I SR e

The Construction of
Amateur Valve Stations

By ALAN L. M. DOUGLAS
78 pages.

e 16 N

(Postage Zd.)

55 Diagrams and llustralions.

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 im acquiring, la order that he
may construct for himself apparatus
which he desires to make, but does
aot quite know how to design correctly.

The Wireless Press Ltd,,
12/13 Henrietta St., London, W.C 2

RADIO s MODEL
ENGINEERING

Edited by
M. B. SLEEPER.

Price 7d' Post free 8d'

Subscription 7/' per annum.

monlhly.

An American magazine of good quality
devoted exclusively to the Construction of
Radio Apparatus which can be built at home.

Each article is- illustrated with excellent
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.c2
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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 prices are cut to the lowest level.

COMPLETE CLEARANCE
OF WIRELESS ODDMENTS

These are all Regular Stock goods, being new and perfect in every way. Satisfaction - o5

Ruaranteed or money returned. High Frequency Amplifiers
Il Fully adjustable, and most efficient. Beauti-

fully made and finished in mahog-
. . G . any box with cbonite top. 70/ -

High Tension Batteries SALF PRICE,

5 Special purchase of
High Grade

Adjustable Loose Coupler

Low Frequency
Transformers

x ¥ Very useful and cfficient

Well-known for their = accessories.

great efficency, long life, and gencral . .
adaiptability.” They can be easily Usual price, 22§/~

connected together to form a suitable H.T. Battery

for valve work, or we can supply them ready SALE 17 /9

mounted in our special battery boaes. 1 PRICE
We are now able to offer these 2/2;

batteries at the low SALE PRICE of
Size ¢* x 3" ¥ §*

Battery Boxes
Finished in polished
mahogany with ebonite

top and green baize : . e
bottom. signed to py. covering band of wave-

C lengths 300 to 1,000 metres

fgge v:)?gl v::li‘pmin °7' Undo_ull)ltcdly (l:le nost efficient for shorter wavelengths,
v i it gi

s voltsed. Z ?ell)::tliavi{yw" crystal receivers, for it gives greater

- and {n f
tsamer only,19/ reception. Usugrl'eaﬁw:'ar:ﬁg( ?’b 37/6
ALEPRICE. SALE PRICE,

Small size to take 6o

volts with 4 tappings,

SALE PRICE 14/9

Tapped on Second-

Special Offer of

VARIABLE
CONDENSERS

The best obtainable. Faraday Housc
calibration. As illustrated ; circular
with polished ebonite top and base
celluloid  container agd engraved

ivorine scale ‘00045
capacity 19 / 9
SALE PRICE
‘0003 Capacity. As above but with
out long arm /
SALF, PRICE, 1 7/ 9

“SONUS " UNIT VALVE
| DETECTOR PANEL

i When used with necessary batteries will
convert crystal set into valve receiver.
Comprises valve holder, filament resistance,
grid condenser and leak, 'phonc condenser
etc. Finished in polished mahog-

any and ebonite with heavy 27/6
brass terminals, SALE PRICE,

-=GAMAGES, HOLBORN, LONDON, E.C.1.
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CONDENSERS

DELIVERY FROM STOCK
High in Quality. Low in Price.

_
3
—
=
r—
—
e
—
=
=
—=
2
—
—
—
=
=
—

Un- Assembled
assembled -
% i T
001 ..6/6 3 "@mll@uu- g% 1 5 Wt Vuss ‘001 10/6
, . e
00075 5/3 00075 7/6
<0005 ..4/- -0005 . .7/ -
-0003 .. 3/- 3 ..6/6
0002 ..6/ -
10002 . .2/6
. 1..
10001 ..2/3 0001 ..5/6
1 ()?
00005 2/- 00005 4/6
Turned _Ebonite Complete
Plates 1/6 per
pair extra.
el Y
© %

ORMOND ENGINEERING CO.
199, Pentonville Road, King’s Cross, N.L.

Telegrams : Ormondengs. Telephone : Holborn 1812
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TYPE W.T.10

TYPE W.T.It (FOR WINDOW-FRAME FITTING)

Ww.T. 10.
: 1/9 each.
Wl § Set of 4
D ¢ 7/- post free.
W.T. 11.
) : 3/6 each.

moULDED AER]A], lNSULATORs 1006 post tee.

‘Crade Enquiries
promptly answered

Efficiency
in Aerial
Insulators

1s a vital point in all wire-
less installations. It is useless
to put in a good receiving set
and neutrahise its capabilities
with insulator faults.

POINTS TO NOTE

Moisture will not film on surface.

Hook ends to facilitate rapid dismant-
ling for cleaning.

Climatically indcstructible.

Material—Telenduron—as supplied to
Admiralty, War Office, G.P.O., etc., etc.

Leading-in insulator W.T.11 can be fitted
to a window frame board, without
defacing property.

SPECIFICATION

w.T. 10.
Length 77
Diameter 23"
Creep Surface 15
Tensile Load, 2000 1Dbs.
Test Voltage 45000 R.ALS, 45,000 R.M.S.

PRICES.

Complete Set—

Thos.DeLaRue & Co. Ltd.
TELENDURON WORKS,

SHERNHALL ST., WALTHAMSTOW, E.17
Tetephone oo iy 3 Walthamstow 756
Telegrams .. ol .. Telenduron, Walthamstow

LONDON PARIS NEW YORK
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.DUTCH CONCERTS:

HOME MADE

2 VALVE SET

THIS IS WHAT

a//

/// -
< CONQUEST -~
\ = g

~

OFFERS YOU
IN THE JANUARY ISSUE.

(NOW ON SALE.

Price l/- netl. 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
1)oking set made, but it works, and
works well, too.

7Thia is not a theoretical set ; 1t's
- practical ; it's been tried and proved
= to be

AN ABSOLUTE SUCCESS

- This one constructional article alone
“is worth more than the shilling
- charged for the magazine.

N

= Get the January number which will
be published on December 20th.

IT WILL PAY YOU

CONQUEST

% The Magazine of Popular Science,
= 12/13 Henrietta Street, London, W.C.2 -
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i t
\ NOW READY

)BINDING C;SES

l VOL. X.
The

Wireless World
& Radio Review

(INCLUDING INDEX)

Price 2,6 nell.

(Post free 2/11.)
- |
lNDEX (IF PURCHASED SEPARATELY)
Price Sd. Post free.

A limited number only of l
COMPLETE BOUND VOL. X|
(April—September, 1922) f

|

Price 25 I B nell.

| (Post free 26/-)

For the benehit of those of our readers who |t
desire to have their parts bound, we shall be
glad to undertake this for them upon receipt ||
of the copies and remittance of 86 which
includes cost of Binding Case, Index and
return postage.

The WIRELESS PRESS Ld. |
12-13, Henrietta St., London, W.C.2 |
it
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Just Published.

ACHIEVEMENTS
& LIMITATIONS
OF WIRELESS
TELEGRAPHY

BY
L. B. TURNER, M.A, M.LE.E.

17 Diagrams

PRICE 91)' NETT.

(post free 10d.)

18 Pages

This book is a reprint of a Lecture
delivered at the S.M.E., Chatham,
by Mr. Turner.

CONTENTS :

The Three Processes ol 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, Linfited

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. 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.LLE.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.Se.
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.LE.E. Price 9/- net. Post free 9/9.
331 pages. 305 diagrams and illustrations.

TELEPHONY WITHOUT WIRES. By
Philip R. Coursey, B.Se. (Eng.), AM.ILE.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, 111 plates.

THE WIRELESS TELEGRAPHIST'S
POCKETBOOK OFNOTES ,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.SF. 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!

A pL ﬂ 0
1"”’””11‘11;1‘,\\“',.‘ \

able for mountingon any panel up to 1” thick
by drilling three holes. Supplied with screws
for fiximg. Complete with Ebonite Dial.

é 2§47 EMEMBER a few months ago when anything in the
— St = shape of Radio Apparatus had a ready sale? How much of
= ki = it wasreally eflicient? 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 '’ radiois passed. Itis
= g =  uow a case of the survival of the fittest. If you would like
= ‘3' to handle a piece of apparatus that will sell itself, give every
= : :'_; satisfaction to your customer, and influence future business,
= —

= = FALLON PRECISION
E - =

= . - VARIABLE CONDENSERS
E 3 fill the bill. If the Holiday Sales have depleted your stock,
—] order now for mid-winter sales. Progpt delivery is guaranteed
= TYPE A IL "0005 CAP. and our Discounts are easily the most libfrul in the Trade.
£ Made in all Capacities, in several styles,

= UNMOUNTED MODEL. to a high standard of efficiency.

— SPECIFICATION. WRITE TO-DAY !

= solary- Qir ?ielcﬁri:.]22A§.uuuebfd§min.ium

= anes. etal to Vleta justable Dearings, =

= Conlact o moving vanes by capper sirp. Fallon Condenser Manufacturing Co.
=  Spacing between plates sufficient for pressure

= wupto 1000 volts. Built upon Ebonite. Suit- 2303, Hermitage Road, LONDON, N. 4

Telephone : ‘,"l” || m"ﬂ | 1 "' Telegrams:
GERRARD 6785 '|.‘ o it WIRECLIP. WESTCENT.

RADIO ENGINEERS & (%TANUFACTURERS.

Complete range of sets
Type M.2 REG. G.P.0. No. 0179. passed by the P.M.G.

3 VALVE RECEIVER e,  for Broadcast

reception.

RECTIFIER AND 2
NOTE MAGNIFIERS

Transmitting and
Receiving Sets and
full range of com-
ponents for Amateur
Experimenting instock.

Call and inspect them or
write for illustrated List
llG’)

PRICE

£18:18:0

A A

AGENTS REQUIRED.

WIRELESS EQUIPMENT LTD.
9 CHARING CROSS ROAD : : W.C2

O

O 'I!@ A

il

]
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" The E/CP COIL SYSTEM Patent applied for.

N4

///////////////////////////////////

N % A\

Full Particulars on
Application.

J BRIDGE & SONS, .

HE new * Concentric
Coil System” offers con-
siderable advantages over the

“Two Plug” method. Each

coil in its mounting will revolve

and reverse without lw;slmg\\\\

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.

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.

Coil mountings may be obtained with R8N

AN

777

////////////////

NELSON ST. WORKS, SOUTHEND- O\I-QEA. I

COTTON, SILK AND ENAMEL
COPPER INSTRUMENT WIRES

TRADE
ONLY

KENT Bros. Electric Wire Co. & E. H. PHILLIPS
15, BERNERS STREET, OXFORD STREET, LONDON, W.1

Telegrams—ENCOSI L., WESDO, LONDON. Telephone—MUSEUM 2826.
Works, CATFORD.

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.
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A Great Brit

THE R. I. TRANSFORMER—
American Concerts Heard American Concerts Heard

in Norwich in Holyhead

Mr. C. L. Ashhurst, of Norwich, successfully On a modest 3-valve set (D. and 2L.F)
) ) ) built from components with many connections
listened in to American concerts on a home con temporarily made, Mr. R. E. Williams, of
structed 3-valve set, with a badly screened HOlyh?d, NorthTWaleS, has eight times listened

. . in for American Telephony and every time been
aerial and during a ﬁerce gal'e. WZY and WJP remarkably successfull). ) y
were among the stations received. Many stations have been picked up and logs

. . kept of two-hour concerts from WJZ, Newark,
I was uging your very excellent low frequency S.A. Signals could frequently be heard with

intervalve transformers. My startling results th(Ie ‘phones f)n the table.

: . - ; mmediately before achieving these extra-
testlfy to”thenr remarkable efficiency and silent ordinary successes, Mr. Williams fitted two of our
working. 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 1,500 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.

RADIO INSTRUMENTS L™

Managing Director: J. Josepy, M.ILE.E., late Manager
to Mr. H. W. Sullivan.
Chief Designer: W. A. AppLETON, M.B.E, M.IL.LR.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.
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ish Triumph

—BEWARE OF IMITATIONS

American Concerts
Heard in Liverpool

Mr. F. ]. Dinsdale, of Stoney
Croft, Liverpool, using 1o and
2L F  hasreceived four American
Broadcasting Stations and over
jo Amateur Stations. WJZ
comes in so loud that it can be
heard 2o 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 WIZ
could not be understood.’

Jontinental Tests
by LLondon Amateur

Mr. A. S. Brown, of London,
S.E.16, has recently tested two
R.1. low frequency transformers
and is *‘ more than satisfied with
the results.”

On two valves he obtains
PC, GG, Lympne, Le Bourgetand
Paris. On three valves he gets
PCGG 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 tappings. Self-tuned. No
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—Well made lamin

ated brakes, extra large contacts. For use with the
above. Price 16/ -

WRITE FOR CATALOGUE.

RADIO INSTRUMENTS L™

ONLY ADDRESS.
Works, Offices and Showrooms :

12, Hyde St., NEW OXFORD ST., W.C.1

Telephone: Regent 1908, Telegrams : Instradie, London.

(E.P.S.25.)
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Result of
14 Years’ Experience

\
» = e
|

ZONNA
il TN

|I' { upero
I

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.
A 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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Telegs.
o] “ Tingoidar, Loudon,”

*
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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 “L.i"VS" O gns.
including Broadecasting Fees

ALL TINGEY Broadcast Receivers bear the 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.

Offices & Showroons @

19_90000‘9!!!00091009990

Har tb,
anﬁ:!e;ml 92, QUEEN ST,
) e HAMMERSMITH
LONDON, W.6.

»

& & o6 o O o

——_;
e ® 0 ¢ & & & |
3
%,

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” x 27 x {". Wil lay
comfortably on the palm of the band.

AS ILLUSTRATED, and with the foliowing

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 O 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. QCall 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.

i i 283, St. John St., Clerk 11, London, E.C.1
Reliance Radio Service Co., S -
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MAHOGANITE

Thisis the latest product of our Factories—
asuperior insulating matenal for high grade
sets, which in grain and colour closely
gedeinbled mahogany. Its hlgh 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 AOT
RADION - MAHOGANITE. Al
genuine Sheetsare stamped “ RADION",

&nquiries from bona-fide Alanufacturers and
Wircless ‘Dealers solicited.

AMERICAN HARD RUBBER

COMPANY (Britain) LIMITED,

13a, Fore Street, London, E.C.2
TELEPHONE—12754 CENTRAL.

TN

TRADE MARK

The WHITECROSS

COMPANY, LIMITED
:: WARRINGTON ::

Manufacturers of All Descriptions of

WIRE ROPES
AND WIRES

JANUaRY 20, 192

—SIEMEN
WIRELESS ACCESSORIES

Vacuum Protector

VACUUM PROTECTORS for protection
against fire or damage by lightning, \Vl"
operate many times belore renewal 1s
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

ALSO MANUFACTURERS OF
BROADCASTING WIRELESS RECEIVING SETS

Descriptive pamphlet and prices on application to

SIEMENS BROTHERS & Co. Lro.

WOOLWICH,LONDON, S.E.18

Telegrams—Siemens, Woolwith. Telephone— City 6400.
and at

BELFAST--36, Mill St. BIRMINGHAM—i1r1, New St.
BRISTOL—30, Bridge St. CARDIFF—s7-59, St. Mary St.
GLASGOW-40, Wellington St. & 144, St. Vincent St.
LEEDS—8s5-91, Park Lane. LIVLRPOOL—Sx Dale St.
LONDON—38-39 i per Thames St. MANCHESTER—
196, Demsgate WC-\STLE ON-TYNE—64-68, Colling-
wood Bidgs., & Exdnnge Bldgs., Quayside. SHEFFIELD—

ngh St. SOUTHAMPTON- -46, High St.
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THE WIRELESS AGE iulss toicrarny AND THLEPHONY
A “ Go-ahead” Magazine for Operators and Amateurs.

Sole European Agents : THE WIRELESS PRESS LTD., 12-13 Henrietta St., Strand, London, W.C.2

THE WIRELESS WORLD
AND RADIO REVIEW

THE OFFICIAL ORGAN OF THE RADIO SOCIETY OF GREAT BRITAIN
A MAGAZINE DEVOTED TO WIRELESS TELEGRAPHY AND TELEPHONY
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Original HCanujecturers. Write for ‘Prices.
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ASHTON BREMNER, 16, Green Street, Trafalgar Square, London, W.C.2 4
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“SAL
| "‘"'wmm.sss SPECIALISTS

WHY NOT LET YOUR FRIENDS HEAR> : PRICE £5:

¢ with Valves :

We have a NEW TYPE of 2-valve Amplifier : Royalties 3 :
that will easily attach to a CRYSTAL or VALVE SET. : £8:
Mounted in Mahogany Case. : :

Offices and Showrooms
Phone

cerws 110, STRAND, LONDON, W.C.2  ces

8806 8806
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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. FoGgarty, AM.ILEE.

REAT increase in the number of
Grecciving stations, and the advantage

which would result from the sup-
pression of accumulator batteries has directed
the attention of many experimenters to en-
deavour o utilisc 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 100 volts alternating, and several
three-valve H.F. amplifiers were constructed
on this system.

This combination consisted of a small
transformer T (Fig. 1), and one valve A.
The transformer was equipped with two
secondaries, S, and S,, 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 ecnergy taken from the additional low
voltage secondary S,. 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 M;N,. This
was the first satisfactory _attempt to usc
alternating current for this purpose within
the knowledge of the writer.

The same year Mr. Barthelemy took out
a patent on behalf of the Société Indépendante
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.
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Fig. 1. Trans,ormer with two secondaries, one of

which supplies alternating current suitable for the

Silament 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. 15
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 reaction for 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 Société 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

THE WIRELESS WORLD AND RADIO REVIEW
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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
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Fig. 2. Method of providing a meutral point by

means of a potentiometer.

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 wvariation in the
temperature of the filament during a complete
A.C. 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.
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Fig. 3. .l test circuit which demonstrates that the

humming heard when heating a valve filament from

an A.C. source, 18 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,
1.e., when the voltage of the transformer T
(Fig. 3) i1s at neak 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 co