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Uniformly Efficient

HE supreme excellence of TINGEY Wireless

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 |:
g i

Wavelength 300 to 2,800 metres.

3 illustrated, o 5 £
Price .5 £17 : 12 : 6 |
including Broadcasting Fees.

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

Al ** TINGEY " Valve Apparalus is duly licensed under
Marconi Patents for Amateur use in Great Britain. o

Illustrated Catalogue 1, 2, 3, 4 and § valve Broadcast
Receivers and Experimental, Unit System, with all
accessories, Price 6d. post free.

Offices and Showrooms :

"Phose 92, QUEEN ST., HAMMERSMITH, LONDON, W.6 Telegs.
e e et —— _\

Sitnrnnnnannnest § LIINUOLEY WIKELEDY LIV |\ s
soecopretearriraiiiniiainini § 0§ LAINOIL B W AIRALAADIOD &3 & b Dot nrteiens

* Tingoidar,

Hammcrsmith,
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'EDISWAN
| VALVES

4| THE EDISON SWAN ELECTRIC Co.. Lid.
Head Office - 123/5 Queen Victoria Street, E.C.4

London Showroome : 1238, QUEEN VICTORIA ST. BC ¢
71, VICTORLA §T. S W.l

Works ; PONDERS END, MIDDLESEX
PRANCHES

Aberdeen Brutel Edigburgh  Lescester Nmuﬂu
aifast Glasgow Laverpoot Sheltt
Bumiogham  Dubl Manchesser  Southampwo
Brghtoo Dundee  lesds Neweasus wenses
Melbourue Brisbans Sydoey Adulatde

|

MarcH 3, 1923

The essential part of the Receiving
Set is the Valve.

EDISWAN VALVES

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

Type A.R. 15/- each.
Type R. 17/6 each.

Why not send us your name and
address P We can probably tell you
something of interest regarding
wireless matters. Ask for Leaflet S
when writing.

“STERLING” NEW RADIO SPECIALITIES

Call at our
STAND NO. 31, RADIO
SECTION, IDEAL HOME
EXHIBITION

STERLING TELEPHONE & ELECTRIC CO., LTD.
TOTTENHAM COURT ROAD,

210/212,

Telephone No.; 4144 Museum (7 lines).

Telegrams ;: ** Cucumis, Wesdo, London.”
Branches—NEWCASTLE-ON-TYNE, 9 Clavering Place ; CARDIFF, 8 Park Place ; MANCHESTER.14 St. Poter's Sa.

LONDON, Wi

Works—DAGENHAM, ESSEX
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The Best Apparatus at London’s Lowest Prices

Special Offer of
| Variable Condensers

You can rely on Gamage Apparatus for they are established manufacturers,
being the pioneers in 1908. Always to the forefront with latest improve-
ments, their new apparatus leaves nothing to be desired. Inspect their
latest productions in Crystal up to Multi-Valve Sets in their Showrooms
or at their Stand at the Ideal Home Exhibition, Olympia, March 1-14th.
Stand No. 19, New Gallery.

Write for CATALOGUE, post free.

“IDEAL” CRYSTAL RECEIVE

s

The ONLY Set 7 7 Z i T
that includes 4 % 25 Miles
%%

BROWN'S 'PHONES ¢ :
(High Resistance, 7 . lar
Super Sensitive) i //,,%/ 7

without extra cost. @7 //7

Teleg

150 mile

1 = 0. nfd
special Price 20/0  spectal Price 149
RIS ; S;)Oe(chi’;lm}"ﬁce 16 6

EIVING SETS s’ 13/9 Peusgh Exte

EC

Veryv simple to cont and cffective in us Stamped B.B.C., Regd. No.

Comprise: ed seven places. Variable Condenser, Dust-proot
>ermanite ' Cryst: etector, Buzzer (for locating quickly and casilv the
siti pot on stal). T Cc Terminals for extra inductance, et

polished m 1 i unted

ishi havin s 9 9’
b ., 1 I : =2
use without extra cost PRICE 6

“ldeal” Tubular Steél Aerial Masts

Designed on sound engineering principles. Strony zht weight and durable
portable and easy to erect. Drices include all fittings. Sent carriage paid
to any railway station in Gt. Britain at the following speciallv reduced prices

price 49/ price 90/~ Bice 63 - 3icc 5/~ 12,0 90~ e 110/
‘VA\LUE IN WIRELESS SUNDRIES

3
2

num(&'. |

s ses O

© A1 Sllicon Crystal per picce 1 -
creasin 42/-  Zincite Crystal per piece  2/6
Improved" Sonns” type, Model A1 50/-  Bornite Crystal per piece  1,-
Single - Valve High - Frequenc Copper Pyrites Crystal, per piece 1/=
Amplif for incre g the o }:Vbooods' Metal 1-and 2
0.~ Lborite Panels, cut tosize, perlb. 5 - i
e (low fre Shellac Varnish, per 1o ana 16 Okeleton Type Panel Mounting
quency). maximu fi-ie 25 - High-class Dust-proof Crystal Strongly made and ve i he illustratio
Ora ™ Valves 15 - Detectors. complete with Crystal 7 - ' shows one type of coudenser, but t
Ldlsw Valves 15 - Auminium Pulleys, 2 14 2 Ity "o
Matconi Osram ™ Valves 17 8 Aerial lnsulators, Reel Type 3d. «
\alve tolders 16  Aerial Insulators, Barrel ’l'!ype 6d. oot nfds 19 6 00045 mfds l
IFilainent Resistances 3- Aerial Insulators, Shell type 1 - Special Price Special Price 2 -
Fixed Condeusers, -oo:, -0003 Aerial Insulators, superior types 19 and  '00008 fdl: 5 6 0005 mids 13 6
0004, Best Quality ) 3- 186 Special Price Special Price
Contact Studs per doz. 18 Aerial Wire, 7. 22 Enamelled, 100’ Verier
On-Off Switches. high class 39 coils 5.« 1003 mfd
Earthing Switches on porcelain 48 Aerial Wire 7/22 Enamelled, 150° Special Price 10 . Postage Exira.
Perma Cr per piece 16 coils

GAMAGES - HOLBORN - LONDON * E.C.1
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The Ethophone

Broadcast Recelvers.

ETHOPHONE II AND III are both contained in French polished walnut
cabinets. The instrument board is of best quality ebonite. Valves and
high tension battery contained within the cabinet. Wavelength range
250 to 375 metres, and by changing the switch from short 1o long waves

ie wavelength range is increased to 650 metres

Ethophone 1l is a two-valve recelver with an approximate range of
50 miles for head lelephonf! and 15 to 20 miles for loud speaker. A switch
is supplied to enable ’phones or loud speaker to be used as desired

_thophone 11!is a 3-valve receiver of a more powerful type, giving a
longer range than_ the 11

A switch is provided engraved Low Power” and** High Power.”’ In tl

first position 2 valves are in operation; when switched to** High Power

3 valves are brought into action. The switch provides for *phones and loud
spealker
No. 502 ETHOPHONE II 25 Guineas
No. 503 ETHOPHONE III 34 Guineas.
Both sets complete with valves, 1 pair 120 ohm phones, 6 volt accumu

lator, H.T bauen-‘ aerial wire aud iusulators

ETHOPHONE JUNIOR. A specially
setisitive crvstal set having a range of
0 to 25 miles, and capable of tuning
11 wavelengths from 250 to 650
metres. This set is contained in a
polished walnut cabinet, and is built
best quality ebonite, terminals and
brass work being gold lacquered
Connection of two terminals to aerial
and earth is all that is necessary t:
obtain clear speech and music.

No. 500, THE ETHOFPHONE
JUNIOR, with full instructions for
use PRICE £ 0s. 0d. A,

No. 500 and 185 B, THE E'I'HO-
PHONE JUNIOR, c
pair of high-class 4,000 ohm head tele
Y101 i f t s i use

PRICE £4 10s. 04. A.

No. soo.

ETHOPHONE I. A Crystal Receiver ** De Luxe’ having a range
20 to 25 miles ; the wavelength range is 250 to G50 metres, but a plug and
coil supplied permits the reception of Paris Time Signals on a wavelength
of 2,600 metres. If desired, a second coil (No. 100, price 7/-), can be supplied
to permit of the reception of telephony from Croydon and other alr stations ;
with this coil in position a tuning range of 650 to 1,000 metres is obtained

Supplied in a polished walnut cabinet, and is constructed on best quality
ebonite. Two switches are provided for tuning purposes.

I'he price is inclusive of one coil of aerial wire, three -insulators, one
=xtra inductauce coil for the reception of Paris Time Signals.
No. 501 No. 501, THE ETHOPHONE No, 1, complete as described and with f
instructions for operation PRICE £6 0s 0d.A.
No. 501 and 185 B, ETHOPHONE No. 1, complete as described
and with one pair of high-class 4,000 ohm head telephones, au
full instructions for use PRICE £7 10s. 3

BURNDEPT

WIRELESS APPARATUS
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The New Ethophones IV & V.

Order now to ensure Early Delivery.

Ethophone 1V
is a 3-valve set

val ’

S1g

Delivery of these sets can only
be given in strict rotation
owing to heavy influx of orders:

PRICES.

No. 506. The Ethophone IV in oak
cabinet inclusive of 3 Marconi Osrain
Valves, high tension battery and full
instructions. Price 33 Guineas A.

No. 506X. The Ethophone 1V, as above,
but without valves. Price £32 A.

No. 507. The Ethophone V in oak
cabinet, inclusive of 4 Marconi-Osram
valves, high tension battery and full
instructions. Price 38 Guineas A.

No. 507X. The Ethophone V, as above,
but without valves. Price £368 8s. A.

Ethophone IV or V in French polished
mahogany cabinet de luxe, Extra.
4 Guineas A.

COMPLETE SET OF EXTRAS.

sccumulator No. 151, 7Telephones No.

186B. Loud Speaker No. 209B, Aecrial

Wire No. 251. 4 Insulalors No. 256.

[ead-in Tube No. 232. 6 yds. Wire No. 261.
10 Guineas A.

BURNDEPT LTD.

London Assurance House,

is a 4-valve set
with 5 - valve
results.

to our Broadcast Receivers, being designed for

long range reception. They can be relied upon to
give utmost satisfaction as no expense has been spared
in their manufacture, and Burndept reputation stands
behind them.

The actual range of reception ot Broadcast telephony
naturally depends upon the efficiency of Aerial employed,
but it may conservatively be stated as 100 to 150 miles,
and very much greater ranges are quite usual; in point of
fact, Newcastle is consistently received in London, and
London in Edinburgh. These models employ adjustable
reaction and have been approved by the Postmaster-
General, and bear the 13.B.C. mark.

Both these instruments are externally identical and
are contained in a cabinet of seasoned and spccially
selected oalk, worked up to a very nigu-class finish. The
front of the cabinet consists of a thick ebonite instrument
panel, matt finished, engraved and filled in white. All
controls and terminals are mounted on this panel-—valves,
H.T. battery, and removable wavelength coils are inside,
but are instantly accessible by lifting the lid. The three
coils supplied have a wavelength range of 300 to 500
metres. Further coils may be procured to cnable the
user to receive Paris and the Hague concerts, etc., and
also Morse and time signals from European and some
North American stdations. The instruments are so
arranged to give maximum selectivity with a minimum
adjustment. Both may be connected to a Burndept
Power Amplifier if more than one loud speaker is required

THE Ethophone 1V and V are the latest addition:

Call at our stand No. 1 Gallerv, New Hall, Tdeal Home
I-xhibition.

Write for our vevised Catalogue, Section 111, giving full
particulars of our Broadcast Equipment.

London Office and Showrooms :

15, BEDFORD STREET, STRAND, W.C.1

AERIAL AND EASTNOR WORKS, BLACKHEATH, S.E.3

Bond Place, LEEDS. ABERDEEN

CANADIAN OFFIC

93, Holm Street,
GLASGOW. GUILDFORD.
ES—172, King Street West, Toronto, CANADA.

249, George Street,

91, Brjdge Street,

133, New Street,
MANCHESTER.

Playhouse Arcade,
BIRMINGHAM.
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Re - Radiation abolished by using
THE “AJAX” ANTI-RE-RADIATING UNIT

> >

No more announcements
tfrom the Broadcasting
Stations  regarding re
radiation

Sold on the monev-back
svstem

You can add to your own
p easure, prevent annov-
ance to  your wireless
neighbours  and  compl
with the P. VI s require-
ments by fitting this Unit '
to vour receiving set.

[Y3e)

L SN SN 3 |

THE CLAIMS FOR THE UNIT ARE AS FOLLO\WS :

Prevents Re-radiation

Sharpens Tuning.

Increases strength of signals, rhereby amplifving.
Clarifies speech and music.

Gives Telephony without distortion

Eliminates atmospheries to a considerable extent.
Makes jamming almost impossible.

Regenerates the Plate and Grid Circuits

Makes wireless reception a pleasure

The ** Ajax ' Anti-re-radiating Unir is the discovery of the vear
You cannot afford to be without it

Sent Post Free with a money-back guarantee

PRICES : No. I, for all British Broadcasting, 15 -
No. 2, for all International Wavelengths - 17 6
Filament Resistances (superior) - - - - 26
Fixed Condensers ‘0001 to "001t, 1/6 ; "002 to "004, l2 -

L.F. Intervalve Transformers - - - .15 -
Variable Condensers from - - - - 4-

M= PO NS RN

TRADE ENQUIRIES INVITED

PATENTEES AND SOLE MANUFACTURERS :
THE WELLINGTON ELECTRICAL AND
RADIO ENGINEERING WORKS, LTD.

1, Arthur Street, ————ALDERSHOT
Telephone . ALDERSHOT 444

—_————
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[
GRID LEAK AND |
The Condenser is thoroughly well-
made and dependable. The Grid Leak
is practically indestructible, and is
tested and made to a tine degree of
accuracy. The combined unit is a
superior piece of apparatus and
cannot be produced satistactorily at
a lower price.
Grid Leuk and Condenser 43
Grid Condenser only with clfps 2/3
LU Grid Leuk only. . . .2
CARTWRIGHT’S SCIENTIFIC COMPONENTS
Our Catalogue is brimful of absolute and dependable bargains that
end for our will appeal to all users of Wireless. It contains keenest prices
Catalogue of everything from a terminal to a Loud Speaker.
Post free 4d. A charge of fourpence is made to cover cost of postage, etc
which will be refunded on receipt of vour initial order
SPECIAL TERMS TO THE TRADE
Manahestr J. L. CARTWRIGHT & CO.  ERivsmeer
All-British Phone-Cent 42C9
Wireless DErr.w ,..'l l()\l)()\ R( )AI) \l \\l lll \Il"l\ Grams--Pladuram
Exhibition. Wholesale Sc dgent i Valerloo i Code-A.B.C. 5th
=l||||||||||||l|||||||||||||||||||||I||l|||||||||||||||||||||||||||||||||l|||||||||||||||||||||||||IIIIIIIIIIIIII||||||||l|||||||||||||||||||||l_—t
=| PURCHASE of ENTIRE STOCK of HEADPHONES |2
= FROM IMPORTANT BRITISH FIRM. =
= These phones, which are of high resistance, are =
= of the very highest grade, and are probably as =
= excellent as the very finest phone in existence. =
= nght n welght and eleganl In appearance, and =
= will take the first place in any wireless set of =
= equipment.  Every pair stamped B.B.C. The =
= first. 10,000 to be retalled at 21 - per pam. =
= Factors please apply for quotations. =
= DUTCH VALVES 8/- each. =
=| E. M. FLETCHER, 158, Dudley Road, BIRMINGHAM |
%II!III"I"""III||||||||||||||||||||I||I||||||||||||||||||||||||||||||||||||||||||||I|l|||||||||||||||||||||||||||||||||||||||||I|||||||||"=
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BUTTLO
Broadcasting Sets

B.B.C. 3

Licensed by Marconi Co. for Amateut
use in Great Britain and Ireland.

2-Vaive Set highly finished in solid mahog-
any cabinet £11:15:0. All fees paid.

Valves, etc., not included.
FULLY ILLUSTRATED LIST POST FREE 44.

H.D.BUTLER & Co. Ltd.

Showrooms : BARCLAYS BANK BUILDINGS,
222, Great Dover Street, Borough, S.E.1.
Telephone : Hop 3029

A New CHANGE-OVER SWITCH

Regd. No. 694007, -
.

Pat. Applied for.

S
SR

A

THE ** UTILITY ” NO-CAPACITY SWITCH has been specially
designed for radio work, and can te utilised for many purposes. It
is the product of experience, and is indispensable to the manu-
facturer of powerful receiving sets, and to the experimenter.

PRICES.

W.130/2 {2-pole change) 4 - each.
W.130/4 (4-pole ,, ) 6- . as illustrated,
W.130/6 (8-pole .. ) 8

Liberal Discounts t:) the Trade.

Full particulars on application to the patentees and sole
manufacturers

WILKINS & WRIGHT, Ltd. *ERaR i

Specialists in Variable Condensers. Terminals, Contact Studs,
Switch Arms. and other turned and pressed parts in quantities.

TO TELEGRAPHISTS, WIRELESS
AMATEURS, ETC.

THE 42nd (EAST LANCS. ) DIVISIONAL SIGNALS
TERRITORIAL ARMY
ROYAL CORPS OF SIGNALS

require men of good character between
the ages of 18 and 38 for the undermen-
tioned trades to complete establishment.

WIRELESS OPERATORS.
WIRELESS ELECTRICIANS.
Only trained men or keen amateurs
willing to studv Wireless subjects wilt

be accepted. An excellent opportunity to
learn wireless telegraphy and telephony.

ANNUAL TRAINING

this vear will be carried out at

RAMSEY, ISLE OF MAN,

from 2oth May to 3rd June.

For particulars of pay, service, etc.,apply at
Headquarters,
42nd (EAST LANCS.) DIVL. SIGNALS,
DRILL HALL, BURLINGTON STREET
MANCHESTER.

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 Catalogue

Manufacturers.

fo the

| 2
(11N f e
]

H-CLARKE & CO

Atlas Works, Eastnor St., Old Trafford, Manchester.
*Phone; 683 & 793 Tragord Park, *Graons: " Pirtoid, Manchester,”
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CONDENSERS

DELIVERY FROM STOCK

High in Quality. LLow in Price.

HLHTETHTTS LR

Un- e Assembled

assembled = — i m—
001 ..6/6 f‘ — e 001 10/6

' - = ; - - :w "}

~ ‘ —— -00075 /6

00075 5/3 , | —
S : . i 10005 ..7 -

0005 . . 4/- - : —
0003 .3/ A 0003 . . 6/6
— 10002 . 6 -

‘0002 ..2/6 —‘:__:%
-0001 ..5/6

0001 ..2/3 -
, p—2 00005 4/6

‘00005 2/- —

it
Turned _Ebonlte A Complete

Plates 1/6 per
pair extra.

? g

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

Telocrams :  Ormondengi: Tslephone : Holborm 1812
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The
Price 6’- Nett Year Book of Post 6'9 Free

Wireless
Telegraphy & Telephony

1923

SPECIAL

EDITION

FOR

EXPERIMENTERS, AMATEURS & ALL ‘LISTENERS-IN'

As a result of the tremendous demand for the Year Book,
we have decided to issue a special edition for Experimenting
Amateurs arpart from the comp ete edition usually published.
The new edition will con'ain all the information given
in the complete work, with the exception of matter
of sole interest to Commercial Companies.

ALL YOU WANT TO KNOW IS IN THE YEAR BOOK

BRIEF SUMMARY OF CONTENTS.

Directory of over 450 Amarcur and Experimental  Stations
(18 pages) ; Laws and Regulations governing Experimental, Amateur
and Broadcast Wireless (52 pages); Call Letters of over 16,000 Air lLand
and Ship Wireless Stations of the World (270 pages) ; Sixty-four Pages
of Maps in I'wo Colours, showing position of all known Land Stations, indi
cating whether Direction Finding, Broadcasting, Public or Official ; Complete
History of Wireless from its Birth ro Date, with full details of Progress made
n 1922 (20 pages) ; Meteorological Section, showing all Regular "I'ransmissions of
Hydrographic,Meteorological and Time Signals, with detailed explanation of the Codes
used and their Meanings (131 pages) ;  Useful Data Section (46 pages) ; Dictionary of
Wireless Termsin Five Languages, Tables and Formulae for Wireless Caleuls tions, Graphical
Symbols for Diagrams ; Classified ‘I'raders Directory for the beneft of Purchasers of Component
Parts, ctc. (4 pages) ; Full Morse Code, International and Continental ; Direction Finding
Section (20 pages) ; Who's Who in Wireless (35 pages) ; Wireless Literature (28 pages) ; etc., etc

We shall be glad to see you at our Stand No. 7, Wireless
Section, New Hall Gallery, The Daily Mail Ideal Home
Exhibition, Qlympia.

The Wireless Press, Ltd. &;;1%, ienrictta Stree
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FOR THE
TRADE
ONLY

Ni

No. 1
NOW ON SALE

The Proprietors and Publishers
of the

WIRELESS & ALLIED
TRADES' REVIEW

THE WIRELESS PRESS,

LTD.
12 & 13 Henrietta St.,W.C.2

are already well-known to every
section of the community interest-
ed in wireless. As Proprietors of
the WIRELESS WORLD and
Publishers of Wireless Literature,
The WIREL 5S PRESS, LTD. has
had over tem years experience.
This new trade organ will thus
possess from the outset the unique
advantage of a practical knowledge
of wireless trade requirements, in
addition to a wide acquaintance
with the public point of view.

WIRELESS

AND ALLIED TRADES’ REVIEW

The only weekly publication deboted
exclusively toWireless Trade interests

PRICE 4> WEEKLY

Subscription Rates and full particulars will be supplied
on receipt of Trade Card addressed to the proprietors

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

At no time in the history of Wireless has
there been a greater demand for a journal
capable of catering in a thoroughly com-
prehensive manner for the rapidly growing
interests of the trade. The attitude of the
Public towards Wireless has reached a
stage when the united efforts of Manu-
facturers and Dealers can advantageously
be directed towards promoting its develop-
ment along mutually progressive lines. [t
will b2 the guiding policy of the WIRELESS
AND ALLIED TRADES REVIEW to foster
a . . hy and productive trade co-operation
beneficial to all concerned. Constructive
articles of current interest, technical and
otherwise, will be a prominent feature, while
in all other respects the Review will be
fully representative of up-to-date Wireless
interests from all sides.

Applications for Advertisemenk Rales should be addressed !

BERTRAM DAY & CO., LTD.

Advertisement Mamagers,

9 & 10, CHARING CROSS, LONDON, S.W.1
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H
onitn TWO VALVE SET G0
ighly cient

mplete with Accumulator (6v), H. T. Battery,
ertal Insulators and parr Headphones.

Price (less valves) £12 (Tax paid).
A splendid addition to the above set is our

TWO VALVE AMPLIFIER at £6

(Tax paid), specially designed for coupling on
direct. This gives you a four valve set, with
enormous increase in strength of music, speech,
etc.. at the low Price of £18. (Valves extra.)

Early deliveries.
-
g INTERVALVE
TRANS-
! FORMERS.
\ Mounted 27,8

',f=‘\\ HEADPHONES.
— 4000 Ohms. (with

NEL 5 ) 21 8,
l @ =P ) o
~3

——— e —— Insulators made
™ y W\ each.
INSULATORS AS SHOWN. SuTRANS Co. /7 M
Shell i / itish o
Shel Wéx:te Bzgirel %H'h‘ovll‘:og: Ll;’e' ] g) (British make
each Brown each London Agents oy
1/- Green

(Special terms to the Trade.)

BRITISH CENTRAL ELECTRICAL CO. LTD.

6 & 8, ROSEBERY AVENUE, LONDON, E.C.1.
L, o

GREAT BARGAIN OFFER
4,000 ohm PHONES (NEW)

at 19/6 Per Pair. Postage 9d. extra.

Fitted headbands and cords, beautifully finished, thoroughlv efficient. Each pair care-
fully packed in box. SATISFACTION GUARANTEED.

BROADCASTING RECEIVING APPARATUS.
The " JOYPHONGZ" (Reg. No. 0138} approved type, 2 Valve Set. complete from

Special Offer at Red"c~d Prices of our

NEW INTERVALVE
TRANSFORMER

Owing to the unexpectedly large sale of

theseinstruments we are enabled to reduce
TERMINALS the price to = Wireless World " readers to

4 B.A. Dcuble Solid Brass or Plated

2/ per dez  (post extra

2 B.A. Single Solid Brass or Plated Postage 9d. extra.

84. per doz. (post extra). Fitted with panel fixing plate and earthing
We have ercrmous stocks of ex-WD wire for iron core. Fully tested.
WIRELESS GEAR, tco numereus to Ratio § : 1.

mention, at atsurdly low prices.
Write for particulars of your require-
ments, or better still, cafl and see our
enormous stocks.

All valve apparatus manwufactured by us

is duly licensed under Marcons Patents

for amateur use in  Great Britain.
Approved by Postmaster-General.

J. LIPOWSKY & CO. 35" foroon. o

Near Old Ford Station N.L.Rly. Telephone : EAST 3346 Nos, 8 or 39 'Bus.

AT T 0 A T
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With the Fuller High Tension Battery you can
count on five or six months’ service on one charge alone.
Re-charging costs you only a few pence, and with
ordinary care the Battery will last 10 years in normal
service. That 1s just one of many reason why

FULLER BLOCK BATTERIES

are universally recognised as ‘‘ perfect for Wireless
Work.”  There are no plates to buckle, no possibility
of injury from accidental shorting, and complete
absence of fire risks.

Sold by Wireless Dealers, Electricians and over
300 Fuller Battery Service Agents. Dealers who
are nol fully stocked should write us at once.

FULLER'S UNITED ELECTRIC WORKS

LTD.-
WOODLAND WORKS, CHADWELL HEATH, ESSEX.

Manufacturers for the Admiralty, Air Ministry and
War Office for wireless work.

Telegrams—Fuller, Chadwell Heath, Telephone—Iiford 1200 (6 lines).

FULLER
Llolcik

ACCUMMAATIRS - SOUD - NO PLATES

BATTERIES

6 VOLT L.T. BATTERY

in ebonite case with strap handle

B.W. 6/20 25/-
BW.6/40 .. .. 40/ -
B.W. 6/60 526

30 VOLT H.T. BATTERY

impregnated wood case with outside
terminals and sliding lid

H.T. 30 -
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' RADION

MAHOGANITE

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

material for Panels.

The Trade are warned against imitations—
ordinary mottled Ebonite is AOT
RADION - MAHOGANITE. Al
genuine Sheetsare stamped “RADION",

&nquiries from bona-fide Manufacturers and
Wireless Dealers solicited.

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

The WHITECROSS

COMPANY, LIMITED
:: WARRINGTON

N znufacturers of All Descriptions of

WIRE ROPES
AND WIRES
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AERIAL MASTS

\p . cial Offer of

Limited quantity of 16-18’

Aerial Masts, made of hard

) wood, tapering 24" to 1},

made in three sections,

+ fitting into strong iron

sockets with pin and chain.

Solid Brass Rings for Guy

Ropes—Three New Guv

Ropes and Pegs—Solid

Brass Cleats—Pulley and

Rope at top of mast for

Aerial. Special Steel Shoe

. on  bottom section. All

wood and metal painted
grev-white.

Cannot be repeated

: Price 217- each

Carriage paid on two
within 100 miles radius
2 s London. Cash with order.

Radio Gramophones Ltd.
30/2 Bolsover St., London, W.1

..... 'Gra usroad, London

N

s : Radagramo, I

AERIAL WIRE

7/22's HARD DRAWN, PLAIN COPPER

Full Weight 3 / 6 Coil of 100 feet
Postage 9d.

LEADING-IN AND EARTH WIRE
Tinned Copper Conductors
TRIPLE INSULATED

5 m/m Diam. 14 Strand 3d. Yard
7 . . 28 v . 6d. .
INSULATED SLEEVING
ASSORTED COLOURS.

1 m/m Inside Diameter 7d. Yard
%’ g © 8d @
DELIVERY EX STOCK
Speclal Trade Terms _on Appllcatlon

ipaults Cables

CARRY ALL THE CURRENT—‘

North 1227 Ripault, Cam Road, London '

1, King’s Road, London, N.W.1
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For the Discriminating Amateur.

A Precision Condenser
For Home-built Sets.

The Marconi Scientific
Instrument Company,Ltd., i
pursuance of its policy of
providing the discriminating
experimenter with high-grade
component parts, has pre-
pared a new type variable
condenser possessing features
which will appeal to every
serious amateur. As will be
seen from the photograph,
there are NO WASHERS,
the plates and supports are
of BRASS, while both
fixed and moving plates are
SOLDERED TO THE SUP-
PORTS, ensuring perfect
conductivity and a minimum
of resistance loss. The end
plates are also of brass and
POSITIVE CONNECTION
withthe movingplates ismade
by means of copper strip.

The condenser is supplied
ready for panel mounting
complete with dial, bushing
and ebonite knob. To mount
the condenser, it is only
necessary to drill a central

Patent applied for. hole $¢ diameter and three
clearance holes for No. 4 BA metal screws., The top plate is ready tapped to take
these screws, which are provided with the condenser. A pointer is also supplied for
those who wish to use it instead of the dial.

The price of this high-grade precision instrument is

30/~

COMPLETE AND POST FREE
Capacity ‘001 microfarad. 0005 microfarad, 27/6.

The Marconi Scientific Instrument Co., Ltd.

Tel - THEMASINCO, WESTCE:
40, Dean Street, Soho, W.1. Teleohone GERR.f;gi;\g.
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For those

who want the

BEST

Illustrated and
fully descriptive
brochure of all
our sets sent
free.

secesesssssesnssnsnes
Cecesusssscosconsane

“DUNHAM?” instruments will particularly appeal

This single-valy

234-6, BRIXTON HILL, S.W.2.

set receives broadcasting on 20" of wire hung across our showrcoms at Brixton, and nc
outdoor aerjal is needed. 1t is arranged so that amplifiers can be easly added if and when desired.
fitted, and being directly coupled to the aerial coil boosts up the receiving range and streagth of reception.
cannot possibly radiate and cause interference. These and other special features make it without a doubt the
finest single valve set on sale to-day. Approved by the P.M.G., No. 1087, and guaraateed by us.
‘ with 'phones, accumulator, valve, H.T. batteries, etc., £7 8s. (plus B.B.C. fee of £1).

C. S. DUNHAM (Radio Engineer) late of Marconi Scientific Instrument Co.

'Phone : Brixton 3325.

Agent for BUCKINGHAMSHIRE : H. Geary, 77, Broad Street, Chesham, Bucks.

SPECIAL LONG
WAVE PLUG
FOR RECEIVING
PARIS, ETC.

£3:18:6

Reaction 13

Price, complete

it

ESTAB.

= conomi ihes

e

High Frequeney
Interchangeable
Transformers

Turned Ebonite
Condenser Dials

We will mail
vou our 40
Page Radio
Catalogue
for a remit-
tance of 4d.
4

Apply now !

Low Frequency
Intervalve
Transformers

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

J. BURNS, LD

Wangye Works,

Chadwell

Heath, Essex.

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

CONDENSERS.
‘001 mid
00605
‘0003 .

00005 .. s
Pilament Resistances. .
Terminals with nigh base
Contact Studs, with outs
Sliders, with springs and studs
Ebonite Coil Holders. .
Etonite Knobs o
Ebonite Panels, prices on application.

Single Valve Panels

titted with Variable Condenser, Filament
Reslstance, Grid Leak aod fized Conden-
ser, Eneraved Panel and Rosewood
finiabed Box. ready for uge - -

Retail price
. each 13/8

each 9/~
sach 4/8
sach 2/~
doz. 1/8
doz  9d.

9d.
cach 12/8
dos. 4/-

£4

Vulcanised Fibre and Ebonite
Sheets, Rods & Tubes from stock.
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“5 MS.”

THE TRANSMITTING STATION OF THE
MANCHESTER WIRELESS SOCIETY.
ONE has heard a good deal recently station 8 ALF, that he received signals from

of the reception in this country, often a British station signing 5 MS. He gives the
with inferior or indifferent apparatus, time as o511 G.M.T., December 1oth,

of the transmis- and says signals
sions of American | ——— were heard unul
amateurs. Itisnow aboutos14G.M.T.
reported that5 M S The station
(the C.W .transmit- sounded like D.C.,
ter built and oper- but was broken up,
ated by members giving the effect
of the Manchester ' of rectified 25
Wireless Society) ' | cycde A.C. QSS§
has been received | was medium, he
in Pittsburg, says.

U.S.A. Below is Wavelength of

about 270 metres.

I regret the de-
lay in forwarding
this information,
and trust that 1t
will be of interest
to those concerned.

Very truly yours,

a copy of a letter
from Pittsburg re-
porting the recep-
tion of signals.

(Copy of letter ad-
dressed to Mr. F.H.
Schnell, Traffic
Manager, Ameri-

can Radio Relay J. B. WESTERVELT
Leaguie, from §. B. (WX).
Westervelt and J.H. JOHN  LEIGHMER
Leighmer.) (JL).
Radio8ZD.
5306, Westminster am(:tr::culr\/laﬁggester
Place, re-

Piuttsburg, Pa. ported having

bl VP TN e i 1 L8| heard American

December 12,1922 T8 S amateurs discuss-
Mr. F. H. Schnell, Theaerial. It is 80 ft. high and the masts are 120 ft. apart. ing by wireless
Hartford, Ct. telephony the
My Dear MR. SCHNELL, reception of the signals transmitted from 5MS.
I have just learned from Mr. John Leighmer, When these reports are confirmed Man-

operator JL of this station and operator of chester Wireless Society may stand credited
B
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The Transmitting and Recetving Apparatus.

with being the first to have their transmissions
received in America, and so it is thought a
short discussion of tke transmitting apparatus
will be of interest.

It is pointed out here that credit should
not be given so much for the actual transmission
and reception of the signals as for the obstacles
and difficulues which have been overcome
tefore the station could be built at all,; the
chief difficulty being the electric supply, which
is 100 volts 8o cycles, single phase. Lack
of funds made it impossible to purchase
suitable transformers for this periodicity, so
recourse had to be made to the nearest available
apparatus. The 100 volt 80 cycle mains,
supply energy to the high tension transformer,
rectifier filament transformer, and power
valve filament transformer. Each transformer
is provided with a centre tap. The high
tension transformer is rated at 200 watts,
100 volts to 10,000 volts, so cycles. The

primary energy dealt with is something less
than 1 kW, so that the transformer is seriously
overloaded. The approximate voltage be-
tween the centre tap and the anodes of the
rectifying valves is 5,000. * U3 ” type rectify-
ing valves are used, a voltmeter being connected
across each filament.

It is obvious that, given an ample supply
of current, an efficient filter system should be
employed, but this has to be sacrificed so as
to eliminate loss in chokes, the result being,
probably, not pure C,W., which point was
reported upon by the American amateurs
who received the transmissions. The oscilla-
ting circuit comprises two “ T 450 valves,
a tuned grid circuit, and a direct coupled
aerial. The direct current high tension is
connected across a condenser, which is joined
in the foot of the aerial system and passes to
the anode of the two valves in parallel from
the A.T.I. and anode tap. The anode tap is
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variable to secure the best efficiency. The
carth is connected with the centre points of
the filament transformers, and to the grid
circuit. The grid circuit comprises a coil
coupled with the A.T.I., and is tuned with
a small variable condenser, the vanes of which
are widely spaced to withstand the voltage.
The grid condenser and leak are both variable
and the key is arranged to connect or disconnect
the grid leak with the grid condenser. Addi-
tional cells up to about 70 volts are connected
to provide more negative on the grids of the
valves.

Contrary to usual idecas about a direct
coupled aerial not being conducive to sharp
tuning, it was found in this instance that
the rcverse result was obtained owing to
every part of the circuit being variable, enabling
very critical adjustments to be made. This
poin: was particularly and favourably reported
upon by a good many members of the wireless
fraternity. The aerial is of the sausage type,
connected “ T ” fashion. The horizontal
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cage comprises six wires arranged round
suitable hoops, and is supported between
masts 80 feet high and 120 feet apart. The
lead-in is also in the form of the six wires
spaced round the small loops, and is taken
from the electrical centre of the aerial.

The earth consists of a number of wires
buried in the ground at water level, and run
the whole length of the acrial. When the set
is properly adjusted, the aerial ammeter con-
nected in the aerial circuits reads 9 amperes,
which is considered very good. observing that
the actual input is less than 1 kW. This par-
ticular circuit when being experimented with
previous to the actual tests, and using the
same apparatus, but with a D.C. supply of
2,500 volts, registered an aerial current of
12 amps., with an input of 1 kW. It‘has been
decided to continue tests each Sunday, using
alternate stations 5 MS and 5 MT, until
further notice. Any reports will be appre-
ciated, and should be forwarded to the Hon.
Secretary, Manchester Wireless Society, 2,

=

Another view of the Transmitler.

The mounting of the components permits of ample spacing and easy access

to the high tension equipment which is assembled behind.
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Parkside Road, Princess Road, Manchester,
stating particulars of receciver, strength and
characteristics of signals. The wavelength
will be as near 200 metres as possible.

The thanks of the Society are due to the
Marconi-Osram Valve Company, and the
Mullard Radio Valve Company, for the loan
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of the transmitting valves. Also to Messrs,
Burndept, Ltd., for the advice given on various
technical points. Mr. J. H. Brown, Vice-
President of the Society, made success
possible by providing the best facilities as
regards accommodation for the complete
station.

Notes on Rectified A.C. for Plate Circuits.

By MorTIMER A. CoDD.

HILE carrying out investigations

\)\/ on clectrolytic rectifiers during the
past twelve months, certain ex-
periments were tried with the view to employing

rectified A.C. to feed the plate circuit of one
or more valves.

In the first place it was necessary to ascertain
the order of the current flowing in the circuit
using the normal type of reception valves.

The current from a so-volt dry battery
in good condition was passed through a standard
laboratory Weston milliammeter.

Using up to seven valves, the current
varied from 1 to 2 millamperes per valve,
thus with three H.F., one rectifier and two
L.F. valves the current used was from 8§ to 12
milliamperes.

This experiment is most instructive, the
variation in current with the different con-
ditions of tuning, etc., being most illuminating.

As the current required is so minute,
quite a small rectifying cell will suftice. Fig 1
gives a diagram from which it will be seen
that the *“ middle point” method of con-
nection is employed.

Fig. 2 is an oscillograph of the voltage
curve taken directly over the rectifier. It will
be noticed that the lowest point of the rectified
wave is considerably above the zero line.
This is due, possibly, to the capacity of the
aluminium electrodes which even when small
have a very considerable capacity.

The wnter suggests this property may
adventitiously aid in smoothing the resultant
current when passed through the series
choke coil.

In measuring the current at this point it
should be borne in mind that the usual moving
coil instrument cannot be used since the
current is pulsating and the instrument there-
fore itself acts as a very efficient choke.

In this case a Paul vacuo-junction thermal
milliammeter was used.

(90780) {
l = TSI —7—% =4
e L @

e N
|

ALUVINIUM

g

"IRON CONTAINER

Fig. 1. The Electrolytic Rectifier and smoothing

circutt.

In order to smooth out the rectified current
a choke was inserted in series as shown in
the diagram, the value of the self induction
being of the order of 25 henries. Probably
two smaller chokes, one inserted in cach leg,
would give better results, besides presenting
a more symmetrical arrangement.

The condenser, as shown, was very necessary,
the value being varied on trial from o'1 to
10 microfarads.

Quite good results were obtained with o'5
microfarads, but § microfarads gave perfec
results. Fig. 3 is an oscillograph of the
voltage curve of the filtered wave, so near to
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Fig. 2.

continuity as barely to be distinguishable
from a straight line.
Both Figs. 2 and 3 are voltage curves, and

Voltage as derived from the Rectifier with a 50 cycle supply.

transmission.

certain
advantages not only for reception, but for

This system seems to present

Further, by employing a coarse

Fig. 3.

are so similar to the corresponding current
curves which were also taken that their re-
production is unnecessary.

Voltage after passing Rectifier and smoothing choke and condenser.

Frequency 50 cycles.

winding on the transformer it would be
possible to charge the filament batteries also
or even to dispense with them altogether.

Iltegal Use of Wireless Apparatus

The announcement which has recently
appeared in the daily press of the first prose-
cution by the Post Office of a person using a
wireless receiving set without a licence will
not come as a surprise to readers of this
journal. In these pages, the necessity of
keeping within the law has been persistently
pointed out, and even at a time when it was
becoming very difficult for those desiring to
conduct experiments to obtain the necessary
experimental licence, an endeavour to meet
the difficulties was made in an article which
appeared on page 394 in the issue dated
December 23, 1922, In this article, the issue
of an additonal type of licence for those who

desired to make up their own sets was advo-
cated for the first time. It was of interest to
note that very shortly after this article had
appeared, the Post Office did actually start to
authorise the making up of receivers from
components, thereby introducing just such an
additional type of licence as had been
suggested.

- The importance of obtaining a licence
before using wireless apparatus, and making
quite certain that the licence obtained is one
applicable to the type of apparatus, is a matter
which the wircless societies in particular are
in a special position to impress upon those
who, being new to the subject, may be
unacquainted with the existing conditions.
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Semi-Aperiodic H.F. Transformers

By J. H. REEVLES, M.B.E.
(Continued from page 684 of previous issue.

attention was drawn to the changes in

optimum wavelength produced by various
types of panel and valves, hence the three
panels will be described on which these
transformers have been tested.

Panel A.—A photograph of this appears
in Fig. 8, and the scheme of its wiring in
Fig. 9. It will be noted that low capacity has
been the aim throughout.

Panel B.—This is identical in layout and
wiring except that ordinary R type, four-pin
valves arc used.

Panel C.—This belonged 1o a friend, and
was arranged for valve socket transformers,
disc type, with variable condenser tuning
across each primary.

As illustrating the great differences it may
here be said that suitable transformers for the
broadcasting band were found to have 350,

IN a footnote in the first part of this article

Fig. 8.

250, 110, turns in the primary respectively
on A, B, and C.

The size of wire finally selected, as well as the
4} ins. standardised length, were chosen as
results of measurements made on the experi-
mental panel, and are therefore most suitable
for panel B. Modifications have been neces-
sary to suit pancl A. The choice of gauge
is determined by two considerations (1) if
100 fine it is hard to wind evenly; (2) if too large
transformers for longer wavelengths become
unwieldy. Tests have been made with wires
running from 40 to 47 S.W.G., double and
single silk covered, the final choice bein
45 S.W.G., D.S.C,, constantan wire supplied
by tke Concordia Electric Wire Company, and
sometimes for the secondaries 42 S.W.G.,
S.S.C. copper. The H.R. wire winds 185-190
furns to 1 in., and on pancl B 6co turns,
primary and secondary, gave excellent results

High Frequency Amplifier employing the Transformer described and designed to give a minimum of
capacity in wiring and arrangement. Breal jucks permit of the use of the required deqgree of amplification.
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on 9oo metres with a band of approximately
600-1,500 for fairly efficient amplification.
This number winds nicely into the standard
4} ins. body.

The primaries were originally wound
directly on to the ebonitc body ; a few have
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1o hold, and a useful guide may be put down
as follows: secondary — primary + 20 per
cent.

It will be tedious to give further details
as to the number of turns, as with the exception
of those suitable for the 200 metre band a

e —— - -
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Fig. 9. Wiring luy-out of the H.F. Amplifier showing the special arrangement of the leads.

recently been wound with the body first
surrounded by paper. These have not yet
been fully tested as regards efficiency of re-
ception, but so far as this has been done the
improvement is most marked.

Between the layers were tried oiled silk
and empire cloth ; these were found to give
difficulty in winding the sccondaries quite
evenly, and for them was substituted celluloid
from disused photograph negatives cleared
of gelatine, of the order 0-003 in. thick.

Mechanically this proved perfect, but in
deference to the expressed opinion that elec-
trically celluloid is bad, paper has been sub-
stituted. If this latter is damped, pasted on,
and then well dried, it gives a winding surface
equal to celluloid, but the coils so wound
have not yet been tested properly.

Experiments were made to sec if any
step-up effect could be obtained by
winding more turns on the secondaries ;
for instance, on panel B, four were tried, all
with primaries 280 turns, and secondaries
280, 300, 350, 400 turns. Of these the 350 was
best, but not much better than the 280 and
300. The 400 was decidedly inferior. On
others about the same proportion seemed

convenient rule seems to have shown itself
as follows :—
For Panels of Type B.

Primary, 45 SW.G., HR. D.S.C.

Secondary, 35 S.W.G.,, HR. D.S.C, or
copper 42 SW.G. S.8.C.

Number of turns on primary = ;i wavelength
in metres.

Number of turns on secondary

20 per cent.

N.B.—For 200 metres 100 and 130, fo 110
and 150 seems about right.

For Panels of Type A.

In the above rule for % substitute %.

For Panels of Type C.

So very much depends on the wiring and
switch gear that no hard and fast rule can be
given, but on the friend’s panel one of 110-150,
both 40 S.W.G. copper, with an 0-0003
condenser tuning proved very good at 400
metres.

One will be given for panel type A.

Primary 350 H.R., secondary 400 copper,
optimum wavelength about 390 metres. Pri-
mary wound over paper, paper between layers.
Three of these could be worked without
much trouble from sclf oscillation, and a fourth,

primary
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all HR,, could be added. These have given
quite respectable amplification at 190 and
600 metres.

Experiments have been made to substitute
for the transformers a resistance capacity
coupling to fit the same clips. These are
illustrated in Fig. 10. They have only been
in use a short while, but the first tests show
great promise for longer wavelengths. The
problem of a suitable transformer on the
A type panel for 9oo-1,§500 has not vet been
solved.
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Fig. 10. Resistance-capacily units to replace trans-
formers on longer wavelengths.

One consideration has not been tried, viz.,
seeing that sometimes only part of the body
is used, would it not be better to wind with
rather larger wire? Several transformers
have thus been wound, and the only point
which seems definitely settled is that rather
more turns are required as the size of wire
increases.
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One more point has been considered and
tested. In laying out a multi-valve H.F. panel
provision has to be made for using less than
the full number of valves. Two such methods
are illustrated in Fig. (a) and (b).

The first was founded on the practice in
the 7-valve amplifier previously mentioned; the
second is by means of an ordinary telephone
jack and plug. This latter will be noted in
the photo of the panel (Fig. 8), and this type
found preference, but it will be noticed that
the insertion of the aerial plug introduces a
small capacity leak to earth through the
secondary. If consequent loss of efficiency
is of importance the removal of the trans-
former immediately preceding the first valve
in use ought to increase signal strength.
On the B type panel such loss was not definitely
established, but there is no doubt about it
being present in the A type. A simple
remedy lies in pulling forward the top ends
of the transformers not in use, the friction
of the lower clips proving quite sufficient to
hold the transformers in a slightly inclined
position.

In connection with the use of a variable
number of H.F. valves it should be noted

(1) That each additional valve brought
into action alters the sign of the reaction,
hence, if this be used a reversing switch
should be in the reaction circuit. In any
case this switch is a useful addition.

(2) That as the impulses increase from
the first to last H.F. valve, varying degrees
of filament brightness may be necessary.
Hence the provision of separate filament

—
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Fig. 11(a). A method of tapping-in on to

the grid circuits to vary the number of
valves used.
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Fig. 11(b). Another method of breaking-in on

the grid circuits.
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control to each valve. It was found that
the valves were distinctly sensitive to this
control, hence the fitting of a separate on
and off switch to cach so that on putting
a valve out of action its rheostat adjustment
may remain in what has been found to
be its best.

In conclusion, these tests and numbers
can only form a small portion of data collected
years ago in the research departments of the
manufacturing companies, obtained, as they
are, at the expenditure of time and money
and past experienice. The writer hopes that
in bringing these details to the knowledge
of amateur workers he will induce others to
come forward and give their own results for
mutual benefit.

Looking after the

Filament Battery.

ADVICE ON KEEPING ACCUMULATORS IN GOOD CONDITION.

ANY broadcast listeners-in are being
M introduced to the use of accumulators

for the first time, and it is well to
point out a few of the difficulties met with
in maintaining accumulators in good con-
dition so that they may give reliable service
and have long life.

One of the greatest contributory causes of
deterioration in an accumulator battery is
through overworking it—that is, employing
a battery which has insufficient capacity for
the amount of the current which it is required
to give. Accumulators are rated in ampere
hours, and the user must satisfy himself that
the ampere hour capacity as stated on the label
is actual, and not the rating with regard to
intermittent discharge such as would be the
case were it used for motor car ignition pur-
poses. The actual capacity of an accumulator
1s exactly half the stated “ ignition ” rating.
An accumulator having an actual capacity of
say, 60 ampere hours, should be capable of,
delivering a current of 2 amperes for 30 hours,
or 3 amperes tor 20 hours and so on.
Each receiving valve requires a current of
about 0-8 amperes, and thus the total number
of hours which an accumulator should run a
receiver before recharging can be arrived at
by multiplying the number of valves with
which the set is fitted by 08, and dividing
the actual ampere hour capacity by the
product.

\ ) ,,’
N s
b L

Fig. 1. Fig. 2.
Types of Hydrometers.
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When purchasing an accumulator, it is
worth while asking the retailer to give it the
first charge, as this needs to be carried out with
care. For the purchaser who charges his own
accumulators, instructions are usually provided
on the battery, and a point of great importance
1s that the first charge should be carried out
slowly, and charging should be continued until
the battery gasses frecly.

One very good method of charging a new
accumulator by which it is possible 10 ¢nsure
that the acid in the charged cell is of the right
specific gravity, is to fill the accumulator with
acid having a gravity of 1-200, charge for the
required time as stated on the accumulator,
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a gravity of 1'835 and diluted to the required
strength with distilled water. The operation
must be carried out with caution as consider-
able heat is involved when acid and water are
brought together, and on no account must the
water be poured into the acid, as the great
evolution of heat will set up spontaneous
boiling, and the liquid will froth vigorously.
The acid should be carefully measured out,
and slowly poured whilst stirring into the
distilled water, allowing the mixture to cool
should the temperature rise too rapidly.
Only glass and china receptacles must be used
for sulphuric acid, and care must be taken to
see that no foreign matter is present. Four

KEEP TOP CLEAN

KEEP TERMINALS——
VASELINED

REPLACE A LOST =
STOPPER IMMEDIATELY— &

ADD DISTILLED WATER
TO KEEP LEVEL ABOVE"
TOP OF PLATES

ALWAYS USE CRATE
WITH CARRYING HANDLE

REMOVE CELLS OCCAS-
~IONALLY AND CLEAN
WOQOD WITH OILY CLOTH

WIPE SIDES CLEAN AND DRY

WATCH COLOUR OF PLATES

—

1 Portable 6-volt. uccumulutor, suitable for use with a veceiver having several vulve aw plifiers
Aecumulators must he carefully looked after to maintain them in quod condition.

and then discard the original acid and refill
with fresh acid having a gravity of 1-250.
It is the gravity of the acid which is the best
guide as to the condition of an accumulator,
and in order that it may vary through the
required range, the method by which the
accumulator is filled with acid of the correct
gravity when fully charged is recommended.

It is best to procure acid specially made up
for accumulator work and of the required
gravity. This diluted acid is made up from
purc sulphuric acid and distlled water,
and can consequently be relied upon to be free
from impurity. If this cannot be obtained,
pure sulphuric acid must be purchased having

parts of distilled water and one part of acid
produce a diluted solution having approximately
the correct specific gravity with 1-200.

Inorder toeasily determine the specific gravity
of the acid in an accumulator, a hydrometer of
the type shown in Fig. 1 is recommended as it
permits of the drawing off of acid from the
accumulator.  Another type (Fig. 2), in which
coloured glass beads are employed instead of
a floating hydrometer, is equally useful, beads
of certain colours being arranged to float, while
others sink, according to the gravity of
the acid in which they are suspended.

An article on the home charging of accumu-
lators from D.C. mains appeared in a recent
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issuc.* whilst numerous devices to permit of
charging from A.C. mains have been described
from time to time.}

When circumstances necessitate the taking
of the accumulator to a local electrician or
garage for charging, the user should make the
same observations with regard to the density of
the acid as if he were charging the accumulator
himself. The condition of the accumulator
can then be watched and any indication of
deterioration observed.

The gravity of the electrolyte in the cells
should be taken when fully charged and when
discharged, and the two figures should differ
from one another by about 0-025.

The colour of the plates, t00, is an indica-
tion as to the condition of the battery. When
discharged, the positive plates will have a
reddish-brown colour and the negatives a dark
grey, whilst when fully charged, the positive
plates should be a dark chocolate colour and
the negatives whitish-grey.

It is important that the electrolyte should be
kept above the top of the plates, and this level
is usually kept up by adding distilled water,
though, if there is any indication that the
gravity is too low, a little dilute acid may be
put into the cell. The quantity of clectrolyte
in the cell becomes less, partly because of the
evaporation, and also because of the electrolysis
of the water during charging. It must be
remembered that the water only is disposed of ,
and not the acid, hence the reason for adding
water, and not sulphuric acid, to a cell which
requires filling up.

An accumulator must not be left in a dis-
charged condition, but, as soon as it is observed
that the voltage is falling off (as would be
indicated, of course, by a dimming of the
filaments) it should be put on charge as early
as possible. There is no detrimental action
in more or less completely discharging an
accumulator, provided it is put on charge
immediately, and charging continued unul
the gravity indicates between 1-225 and 1-250.
Immediately after being taken off charge, the
voltage of the accumulator should be about
2-5 volts per cell, as may be casily determined
with a small pocket-type voltmeter.

Expanding of the plates, particularly of the
positives, is a frequent trouble and is indicated

* P 539, Jan. 27th, 1923, and p. 692, Feb. 24th,
1923,

1+ P. 318, .June 10th, 1922, p.
1922, and p. 535, Jan. 200h, 1923,

307, June 2ith
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by a bulging of the case. The only remedy
is to remove the plates, clean them. and file
the edges. If this is not done the case may
develop a leak, or the positive plates buckle
so much that small pieces of paste will bridge
them in contact with the negatives.

Fiothing during charging is frequently a
serious trouble with an accumulator, and should
this occur with a more or less new cell, the
user should refer the matter to the manufac-
turers, as it is usually due to unsuitable
celluloid being employed for making the case.

Accumulator batteries must be kegpt clean.
The top of the cases should be wiped down
free from acid and dust from time to time, and
the screw terminals removed, cleaned if
necessary, and thoroughly smeared over with
vaseline.

Sediment in the bottom of the celluloid
container must be looked for, and should 1t
become so deep thart it makes contact with the
plates, the cell should be thoroughly washed
out and refilled with new electrolyte. It is
usual, however, to leave a liberal space between
the plates and the bottom of the container so
that quite a lot of paste may fall from the
plates before contact with them is likely. One
of the chief causes for paste falling from the
plates is charging and discharging at excessive
rates. As far as charging is concerned, the
instructions on the cell may, of course, be
adhered to, but, when discharging, one should
estimate the current which it is required to
deliver by multiplying the number of valves
which it operates by o-8.

The Condenser across
the H.T.

Although the experienced amateur always
adopts the practice of bridging the terminals
of his H.T. battery with a condenser, doubt
seems 10 exist as to the most suitable capacity.
The internal resistance of the bartery may be as
high as 100 or 200 ohms. Such a resistance
is undesirable in high or low frequency
circuits, particularly if it is common to a
number of valves.

The condenser used should have a value
of about 2 microfarads in order that it may
bypass currents at the frequency usual to
telephony.
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The Elementary Principles of Radio Telephony”

By G. G. BLAKE, M.ILE.E., A.Inst.P.

Society in 1913, many changes have taken

place in the world of ** Wireless.”” The Society
has recently been renamed *““’he Radio Society
of Great Britain.” this change of name being
made for two reasons ; firstlv, because ever since
our inception we have been the body which has
acted as the mouthpiece of the amateur on all
occasions when it has been felt necessary to approach
the Post Oflice. and it was felt that. as our work
was oi a national character, we could represent ihe
arnateur with even greater strength under this
new title. The name " Radio ™ was chosen owing
to the fact rhat it is
rapidly replacing the —

SINCE the inauguration of the London Wireless

improvements, and the more advanced workers
occupying themselves in carrving out serious
research work. "Then there is the ‘ broadcast
listener,” who has a ‘‘ broadeast ' licence, which
only permits him to use apparatus having the stamp
of the Broadeasting Company, and he uses his
instruments for the sake of the information and
entertaininent which he receives.

There are a great number of receiving sets at
various prices which he can buy. and if he gets
a selective one, it is possible for him to sit in his
own room at home and listen to either of the broad-
cust. concerts he likes, and to reject the others
by merely turning a
couple of handles.

3

old term ““Wireless.’
and has now been
adopted in all
countries as an inter-
national word.

As o back as 1903
or 1904, and even
prior to thav date,
many oi thosepresent
to-night, including
myseli, commenced
experimenting in
radiotelegraphy, and
we have had the
pleasure of seeing the
science grow  with
astonishing rapiditv.

There are now
some hundreds of
societies all over the
country, the 1nost
important of whieh
are affiliated to tho

At this point there
is & very nnportant
matter to which 1
would like to call
vour attention. 1
have heard of a good
many complaints
from broadcast
listeners, to the
effect that they can-
not hear the broad-
cast concerts  as
hey are being
jammed by other
stations and amateur
transinissions.

In these days the
Post Oflice is rightly
very particular in the
granting of a trans-
mitting licence, to
ensure that the
applicant shall have

Radio Society  of suflicient  technical
Great. Britain, and | knowledge to prevent
think it 18 fair to say him from making use
that it is  mainly of an improper wave-
owing to the work length and so inter-
and growth of the fering with other
‘wireless’’ amateurs stations. Amateur
that Broadeasting transinitters areusing
has been established. a band of wave-
As you know, =a lengths ranging from
company has been Fig. |. Receiving Apparatus used during the Lecture. 150 to 200 metres,
organised which and a fixed wave of
undertakes to trans- 440 metres. The

mit itemns of news, weatler reports. lectures and
coucert=. Already they have commenced working
their stations in London, Birmingham. Manchester
and Neweastle.

There are two distinet types of listener. First
there is the old amateur, holding an experimental
hicence, who is engaged in experimenting with a
view to acquiring all the knowledge he can about
the circnits which he employs. and in making

* An Experimental Lecture delivered before the
Radio Naciety of Great Britain on January |2th,
1923,

London Broadcasting Station transmits on a wuve
of 369 metres. Manchester on 383, Birmingham on
425 and Newcastle on 400.

The tuning of C.\V. and radiotelephone stations
is sharp, and while we all experience a certain
amount of jamming, particularly from spark sta-
tions, I would point out that if the broadcast
listener is getting undue interference it is probably
owing to his receiving set not being sufliciently
selective in its tuning arrangements. Of course
if he buys the cheapest possible set he cannot
expect the Broadcasting Company (or a firnn con-
nected therewith) to supply him with anything
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else ; but 1 would point out that he must not throw
all the blame on the amateur transmitter. He
has the remedy in his own hands, for he can buy
a selective set by paving a little more tor it, and he
should then be able to cut out the interference.
For at least a couple of vears music has been trans-
mitted from the Hague in Holland. Recently the
arrangements have been taken over by the Daily
Mail, and concerts are still being transmitted
from that station every Sunday afternoon from
3 till 5, on a wavelength of 1,050 inetres.
Then we have concerts transmitted from the Eiffel
Tower in Paris, on a wavelength of 2.600 metres,
also concerts transmitted by ‘‘ La Société Iran-
guise ”’ (also from Paris), every evening at 8.45
till 10 on a wavelength of 1.565 metres, and in
fact if we get many more stations transmitting
we shall soon be able to hear more than we want.

The Committee of our Society feels that with the
influx of the new class of wireless (perhaps 1 had
better say lRadio) listener, it now hecomes our work
to gather them together as a new class of amatenr,
and it devolves upon us to do all we can to look
after and protect their interests. With this in
view we recently formed a new section which
anyone holding a broadcast listener’s licence may
join, and we propose to give lectures to them,
and to hold speeial meetings for them from time
to time.

We are also asking our aftiliated Societies to do
the same wherever possible. \We expect that there
will be many ‘' broadcast listeners” who will get
interested in the technical part of the subject and
who will welcome our lectures and our help. so
that the ‘ broadcast listener ” of to-day may be-
come the experimenter of tomorrow. With this
object we shall specially endeavour to make the
lectures given to this section of our Society popular
and instructive in character. All those who are ad-
mitted to this Section will be known as Associates
of the Radio Society of Great Britain. As this
is the inaugural lecture, I propose to make it
an introduction to the study of radiotelegraphy.
S0 as to leave the field quite open for subsequent
lecturers.

The scientist, as vou know. in order to account
for certain phenomena, is in the habit of making
postitlates or theories These he is equally ready
to discard or replace by others as soon as he finds
some fact which does not fit in with his scheme
of things or discovers some more plausible theory.

In order to explain light, X-rays, radiotelegraphy,
etc., we believe there must be sorne medium present
which, though we have never seen it. is there, and
is capable of conveving wave motion. 'l'o this
intangible and omnipresent medium we give the
name ** Ether.”

At the present time, owing to the work of Kin-
stein, the ether theory, which we radio men feel it
is almost impossible to do without, is in the melting
pot; but if it is dying it is making a hard fight,
for many of our leading scientists still bolieve in
the necessity for its existence. We cannot hope
tonight to decide which school of thought is right :
but as thoughts oi the existence of the ether assist
us in our study of radiotelephony, and account
for all the facts we so far Lknow concerning this
branch of science, we will be of those who take its
existence for granted.
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Radiotelephony is a subject wlich possesses
great fascination both to the engineer and to the
man in the street ; it 1s little short of a modern
miracle. How, one asks, is it possible for the
audience in this hall to hear music and speech
taking place miles away, while the people next
door are not conscious that any sounds are passing
them ? Can it be possible that these sounds are
being transmitted for so many miles and arrive
at their right destination without any telegraph
or telephone wires connecting the two places ?
How is it that when several people are telephoning
wirelessly at the same moment they do not create
an unintelligible babble of voices ? 1 hope this even-
ing to make these points more understandable,
and by actual demonstration to prove to you the
truth of these seeming miracles.

1 first want to give yvou just a fleeting glimpse
of this part of the universe as scientists see it.
We will try for a few minutes to forget that we are
in this lecture hall. and let us imagine ourselves
looking down upon our earth as it travels round
the sun. It progresses at the rate of seventeen
miles per second, and even at this enormous pace
it takes a whole year to complete one journey
round it. This speed so far exceeds our con-
ception that it gave very just occasion for a remark
of Lichtenberg, that while a man salutes another
in the street he goes many niles bareheaded without
catching cold. The carth takes, as I said, a
whole year to complete its circuit around the sun;
this gives us some conception of the relative small-
ness of our earth compared to the infinity of space
wherein it moves. Now it is to this apparently
empty space in which the far off stars and the
solar system with all its planets exist, that 1
particularly wish to direct your attention.

Is it as empty as it at first sight seems ? I it
is empty, how can the light from the sun reach us
across nothingness ?

Science has analysed the rays of light and found
that they are waves. Waves of what ? That is the
question. We know that they are not waves of
air, as our atmosphere only exists a comparatively
few miles around our earth, also light will pass
across a vessel from which all air has been removed.

Again, as wind makes no difference to the
strength of light or of radio signals, it cannot be
the air which conveys them.

\We therefore believe that all space is filled with
something which we call the ether, which is capable
of transmitting wave motion,

As we are able to see light through air, it is
obvious that the ether permeates it. We know rhat
X-rays will penetrate through all solid bodies ;
these rays are rcally vibrations of the ether of very
short wavelength. It is obvious that this infinite
ocean of ether permeates all things, including our-
selves. \We are in some respects like little fishes
in an infinite ocean ; the ocean in which we live is
imperceptible to any ol our senses. \Vhen we move
in it, it passes through between the atoms of which
we are made. e cannot feel it as it offers no
resistance to our motion, we cannot sinell it, see it.
or hear any sound of it. The fact that it penetrates
through what our senzes tell us is solid matter
proves to us how crude are our senses, and that in
reality matter is by no means as solid as we have
supposed.
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Sir Oliver lLodge (who is an honorary member
of this Society) once showed a very pretty experi-
ment illustrating this. He filled a length of indiax
rubber tube with water, this he attached to a =mall
motor, which caused it to rotate with preat velocity.
‘I'he motor was then suddenly stopped, and he
showed that as long as the water in the tuhe cou
tinued in motion the tube exhihited the properties
of a solid rod.
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Imagine this spectrum drawn out at each end
so that it covers a length at least 53 times that of
the strip vou see hefore vou on the screen; it
would then reach approximately from here (Savoy
Street, Embankment) to the Strand (Fig. 3).

Down below the last visible violet rays you

would come to what we call the ultra violet ravs.
Although these rays are so short that onr eyes
cannot see thewn,

their presence can readily be

Iig. 2. The two components of a
mechanical luntern ~slide for demmonstrat
ing wave motion. The white lines
represent the transparent portions. The
qrid and wave line stand fuce to face in

‘Chis slide (shown 10 Fie. 2), which ['roiessor
Flenunsg, one of our Viee-resiclents, has kind!y
allowed me to copy from a slide which he showed
at the Royal Lnstitution Christinas Lectures last
vear, will serve to illustrate wave motion. |
want you to keep vour eves on the red dot which
you =ee in the contre of the dotterl line on the
screen.  You will notice that while the wave
actually travels across the =screen. the little dot,
and in fact all the dots of which the line is composed.
only mnove up and down in n straight line vertically.

When we see a ray of sav. red Iight. it represents
o series of =uch waves in the ether. all of one wave-
length. reaching our eves from the source of light.
White light s made up of a number of ravs of
different wavelengths all travelling at the smne
speed. namely 186.000 iniles per second, and all
ympinging on our eves at the same rnonent of
time

(The lecturer here showed a band of white light.)

ULTRA
VIOLET LIGH UNKNOWN
XRAYS DARK HERTZIAN WIRELE 55
§ . UNKNOWN F HEAT WAVES VaVES
) 10 2
OCTAVES TOTAL 53

28™ OF 100,000,000 25.600 METRES
oftem ABOUT IS MILES,

Fig. 3. The comparative frequencies of the known
ether wnve The rhite  portion  represents those
frequencies to which the cyes are sensitire.

By mieans of a Prisin we can separate out the ravs
composing this strip of white light <o that each
wavelength ix allowed ro reach our eves indepen
dently of the other A colonr stide of the spectrun
was shown on the screen

Thus we see that the light waz composed of
violet. indigo. hlue. green. vellow. orange. and re:l
(One oetave.)

But these visible waves
the waves that are there.
to be found bhelow the
waves hevond the red.

are by no means all
“wr shorter waves ure
violet, a1 much longer

the lantern, giving « number of dots on
the screom, and as the wave line travels
past the grid, the effect of wave motion

produced. (Reproduced by the

l”""l””””"l ”ll coutteny of Dr. J. A, Fleming.)

detected. as 1 will presently show. Below these
again we come to still other vibrations of such
minute wavelength that they can freely pass through
tlie spaces between the atoms in solid matter
I'hese are known as N-ravs.

Lig. 4 s an ordinary photograph of a sinal
wireless set. and Fig. 5 is an N.ray picture of the
same object. which shows how transparent it is
to the N-rays.

(By means of un X-ray upparatus and a tavge
sereen. transparency of the human body was demon
strated. and the heart of a member of the wndience
vas shown beating )

Reterring again to the spectrum. heyond the red
end we come to infra-red radiations . bevond these-
again we have waves of much greater length.
known as Hertzian waves, and i1 is these waves
that we employ for radiotelegraphy and telephony.

It may help vou to get u better grasp of what
i8 involved by the presence of all these varying
wavelengths in the ether, if 1 give you an illustra
tion.

Suppose one of our greatest artists. say ‘lwuner,
had seen all the beauty in a landscape it was possible
for a inan to see. he was only able to see less than
one fifty-third of the colours which were there. for
the visible spectrum is made up of only one fifty
third of the ether waves which are at present
known to science : our eves are blind to all the resr.

It has produced in me a feeling of awe and worrder,
when 1 have stood with a number of other people
in a garden of flowers of varied hue. to think how
the light of the sun, made up as it is of all the
colowrs. shines down upon them. and how each
flower absorbs the energy of certain waves. roflecting
others in all directions: yet however grent the
crowd. each person is conscious of the colour waves
reflected from each flower.  When one considers the
inmense number of waves, crossing and recrossing
in every direction. without enusing any interference
with one another, it is hwrd to conceive it possible

Yet. there it and not only the waves wo see
ire there. but a far greater number which to ux
are invisible.
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We cannot contemplate sueh wonders as these
without a feeling oi awe. Surely here is evidence
of a master mind which conceived it all. One
cannot helieve that such laws as govern these
wonders camne into being by blind chance.

Fig. 4. A small wireless insirument us the eye
discerns it with the aid of ether oscillations of a limited
range of frequencies.

I will now endeavour to demonstrate ro yvou the
presence of some ol the invisible waves of which
we have been speaking. at ench end of the spectrum.

(Here the lecturer ohliterated the visible light
emitted by an optical lantern by means of switable
coloured screens, and in the davi-ness in front of the
lantern caused certain materials to glow, including
slices of bread und butter and margarine, under
the efjects of the invisible rays. e ulso showed
that the waves emitted by a small wireless trans
mitting appuratus were capable of freely puassing
through « wooden blackboard. He alsu showed

o small electric spark apparatus, ig. 4, and

demenstrated that it not only emitted visihle light

radiations hut simultaneously it produced ulira-
violet at one end of the spectrum and Hertzian
waves at the other. He showed the presence of these
otherwise invisible radiations respectively by
causing Willomile to fluoresce, und by causing
small electrie lamp to glow when atltached to
<ingle loop of copper wire which he held in his
hand «at sowme distance from the origin of the rays.

The sensation of colour whiclh wo see depends
upon the number of ether waves which strike the
eve in a second. Thus the sensation of red is pro.
dnced by imparting to the optic nerve 474 million:
of millions of impulses per second. while violer,
she visible light which yon suw in the experiment
just now, is produced by imparting to the nerve
sorme 699 mitlions of mitlions of impulses per second.
sir John Herseliell once said, " 'Lhere is no mode
oi conceiving the subject which does not eall upon
us to admit the exertion of mechanical tforces
which nay well be termed infinite.”

| have endeavoured to convey to you some faint
iden of the existence of un all-pervading medium,
the highly complex properties of which are so
subtle that we can only perceive its existence in
our imagination. and that not without a great
etfort.

let us now turn our attention to what we
ordinarily consider to he solid matter. The work
of Dalton, Crookes, Roentgen, J. .. Thompson,

Rutheriord, Soddy, Bragg. and many others, has
shown us that it is made up of groups of atoms
known as molecules, each atom. according to present
theorv. consisting of a positive nueleus around
which are grouped a nurnber ol electrons (negatively
charged). We can visuulise each atom as a tiny
solar system ; between its positive nucleus, and
its electrons, there are relativelv vast spaces,
whieh, like the inter-planetarvy spaces of our
universe are permeated by the ocean of ether.
[n a fragment of any elementary substance it is
believed that there are millions of atoms of that
particuler® element, each made up of a definite
number of electrons grouped round a positive
nucleus, like planets around a sun.

The forces of the whole system being in n state
ol equilibrivun, it 18 the definite munber and group-
ing of the electrons which give to the substance
the properties by which we distinguish it from
other elements. 'Chere ure, of course. several
variations of this theorv to aeccount for certain
phenomena, but | think what I have said will
suffice for the purpose of this lecture. In addition
to the clectrons in each atom. there are vast numbers
of free (or unattached) electrons, in the inter-atomic
spaces. whicl can be caused to move like a swarm
of gnats in a summer breeze. ’I'his movement
ol electrons constitutes an electric current.

Sir Oliver lLodge once said that there are as
many atoms in a glass of water as there are glasses
of water in the Atlanriec Ocean. and modern science
has proved to us that the electrons belonging to
each atom are as far distant from their positive

lig. 5. The same instrument X .-rayed, or when
lwminated with ether waves of a frequency to which
certain portions ure franspurent.

nuclei as are two specks of dust one in each corner
of this leeture hall.

The number of electrons present in matter is
unrhinkable. L \dam had possessed a two
ounce bottle inll of air. at ordinary atmospheric
pressure. and it he had commenced to remove
the electrons from it at the rate of two per second,
working night and day (Sundays ineluded), and if
he had lived on through the ages he would still be
hard at work at it, and would not nearly have
completed his task.

{(To be concluded.)
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Wireless Club Reports.

NOTE.—Under this heading the Editor will be pleased to give publicasion 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.
to consider for publication papers read before Societies.

with the Radio Society of Great Britain.

The Editor will be pleased
An Asterisk denotes affiliation

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

The Leeds District Amateur Wireless
Society.*

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

A dinner and smoking concert was held at the
Peel Restaurant, Leeds, on January 22nd. Thirty
members were present, the excellent fare and most
entertaining musical items being thoroughly enjoyed
by all. Members of the Society and members of
the Lceds Amateur Dramatic Society kindly
contributed to the programme.

An instructional meeting was held at the Grammar
School on January 26th, Mr. 8. Kniveton,
F.R. Met. Soc., lecturing upon the ** Construction of
Intervalve Trans-
formers.”” Theory
and practice of
H.F. and L.F.
transformations
were thoroughly
examined.

A general
meeting was held
at the Grammar
School on Feb-
ruary 2nd, under
the chairmanship
of Mr. F. H.
Pickard. Business
having been dealt
with, the Chair-
man called upon
Mr. K. M. Wash-
ington to give a
paperanddemon.
stration entitled

and

An interesting demonstration of the ** Burndept
Ultra 1V. Receiver ”’ was given at the Huddersfield
Radio Society’s club-room, on Tuesday, January
30th, by Mr. Townsend of Messrs. Burndept, Ltd.,
Leeds. Mr. T. Brooke was Chairman and about
30 members were present. A very clear explanation
of the receiver was given, as well as many useful
** tips "’ for amateur “ listeners-in.”’ Musie was heard
from London, Manchester and Birmingham on a
loud speaker and a Brown’s amplifier. The set
was taken to picces and passed round for examina-
tion by the members. A vote of thanks was
passed to Mr. Townsend, for his kindness on the
proposal of the president, Mr. T. F. Brook, and
seconded by Mr.
H. W. Sellers.
The lecture was
followed by an
open discussion
of transmitting
licences and the
merits of varions
transmitters.

Barnsley and
District
Wireless

Association.*

Hon.Secretary,
Mr. G. W. Wig.
glesworth.

OnWednesday,
January 24th, a
special demon-
stration was
given by Messrs.
Jepson, Morgan

“Vacuum Tubes,
Their Historyand
Phenomena.
The lecturer
briefly considerecl
the electronic
theory of matter and examined the progress ol the
study of vacuum tube work. By the kincdness
oi Messrs. Revnolds and Branson, Ltd., the
lecturer was enabled to exhibit a unique col-
lection of apparatus, which le most successiully
demonsirated as the lecture proceeded. The
X-ray tube and allied apparatus were also demon-
strated. The discussion was eagerly supported
by the meeting and a vote of thanks was accorded

to Mr. Washington. Mr. T. Brown Thomszon
was elected Chairman for the next general
meeting.

Huddersfield Radio Society.*
Hon. Seeretary, Mr. C. Dyson, 14, John William
Street, Huddersfield.

The interior of the Captain’s cabin of H.M.S. ** Impregnable,”
which 18 now being used by a West End wireless firm as a
demonstration room.

and Coates, of the
General Electrie
Company, the
chair being taken
by Major E. A.
Barker, M.C., the
President of the Association. The meeting was
attended by about 100 people.

The Association’s receiving set is being designed
and hopes are entertained that it will be built
and put into use very shortly. Plans are also
being discussed for a summer programme of
field days.

Stoke-on-Trent Wireless and Experimental

Society.*

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

At a meeting of the Stoke-on-Trent Wireless
and Experimental Society on February lst. Mr.
T. R. Clarke (Member), gave a lecture on \
Broadeasting Crystal Receiver.”
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He fully described the construction of a crystal
receiver, on which he regularly receives the Man-
chester programmes over a distance of about
35 miles.

Mr. Clarke exhibited his crystal receiver, the
good workmanship and neat appearance of which
was much admired.

Mr. Clarke also gave a report of the Annual
Conterence of Wireless Societies, recently held in
London, at which he represented the Stoke-on-Trent
Society.

The Thames Valley Radio and Physical
Association.*

Hon. Secretary, Mr. E. A. Rogers, 17, Leinster
Avenue, Kast Sheen, S.W.14,

On Wednesday. January 31st, a concert wasgiven
by the Thames Valley Radio and Physical Asso-
ciation to the Mortlake Girl Guides and their friends,
about 150 being present at headquarters. An ex-
cellent concert was received with the assistance of
Messrs. Driver and Harris, and Mr. Rogers explained
in simple language how they were alile to give such
concerts with the receiving apparatus. He also
amused them for a few minutes by showing how
simple it was to make many useful articles fromn a
piece of paper. Miss Tennant, on behall of the
Commandant and Officers proposed a hearty vote
of thanks to the Association.

On Thursday, February lst, at a meeting of the
Association, which was well attended. Mr. Kennetlh
Davy gave an interesting lecture on ‘‘ Accumula-
tors,” explaining how they were made. how to take
care of them, and how to charge them. It was
evident from the way the lecture was given that
much trouble had been spent in preparing it and
that the lecturer was a master of the subject.
Exhibits were kindly lent by Messrs. The Ediswan
Company:.

The next lecture was given on Thursday,
February 15th, when Mr. \Wade fof the M.O. Valve
Company), lectured on “ Valves and their Manu-
facture.”

Hackney and District Radio Society.*

Hon. Secretary, Mr. C. A. Phillips. 247, Evering
Road, E.5.

The weekly meeting oi the above Society took
place on Thursday, February lst, at the Y.M.C.A.,
Mare Street, Hackney, E.8, with an attendance of
over forty, the chair being taken by Mr. H. A.
Epton.

After a general discussion on the recent Radio
Conference, concerning which the Chairman and
the Secretary made reports, and on broadcasting
and experimental licences, a lecture was delivered
by a new member of tlie Society. F. G. Francis,Esq.,
B.Sc., on *‘ Electrical Units and Ohm’'s Law.”
Mr. Francis dealt with a most difficult subject,
requiring mathematical caleulations, in a simple
and lucid style, and was heartily applauded.

At the conclusion of his lecture. Mr. Franeis
suggested that an evening be set aside for ** waist-
coat pocket ’ talks on radio experiences, and this
was arranged for a future meeting.

The Secretary would like to hear from prospec-
tive members living in the district of Hackney.
It is hoped to arrange shortly a public meeting and
demonstration, with a lecture by a well-known
radio expert.
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The Cowes District Radio and Research
Society.*

Hon. Secretary, Mr. J. W. L. Ingram, [, Mill
Hill Road, Cowes. I.\.

At the headquarters on Wednesday, January
17th, the Secretary gave a practical demonstration
of coil-winding. Various types of coils were made.
and their particular advantages in use explained
and data for winding coils to specific wavelengths
given. Following this, several memnbers expressed
their opinions and recounted their experiences
in the use of different types of coil.

*“ High Frequency Intervalve Coupling” was
the title of a very interesting and instructive
lecture given by Mr. C. Mugliston at the meeting
on January 24th.

The lecturer dealt with the various methods
of coupling in turn, explaining the characteristics
of each, particularly on short wave reception.
The great interest taken in high frequency am-
plification by the members, resulted in a lively
discussion at the conclusion of the lecture.

Derby Wireless Club.

Hon. Secretary. Mr. R. Osborne, The Limes,
Chellaston. Derby.

A meeting of the above club was held on
Thursday. February 1st, at the Shaftesbury
Restaurant. \When the minutes of the last formal
meeting had been read and confirmed, Messrs.
Taylor and Jolley submitted their report of the
Wireless Conference held in London, on January
24th. A vote of thanks was then given to the
two delegates tfor so kindly giving their services.
It was agreed that the affiliation with the Radio
Society of Great Britain be continued.

Mr. Allwood then opened a discussion on ** Broad-
casting,”’ and sets for the reception of broadcasting.
Several members related their experiences and
described how they had met troubles which had
arisen. A few words in regard to loud speakers
proved very interesting, and much useful knowledge
was gained.

The membership of the Club is increasing every
week, and it is hoped that this state of affairs
will continue. The Committee have arranged a
programme of papers for the spring session, which,
1t 18 expected, will prove an attraction.

Isle of Man Radio Society.

Hon. Secretaries, Mr. J. S. Craine. 6, Belmont
Terrace, and Mr. J. P. Johnson, 16, Hildesley Road,
Douglas.

A meeting was held on Monday. January 22nd,
in the Physics Laboratory of Park Road Secondary
School, Douglas, which is the Society’s head.
guarters, Mr. H. Colebourne occupying the chair.
There was a good attendance, and thirteen new
members were elected.

Mr. S. Hinton spoke on
of a Simple Wireless Receiving Station, with
considerations of detecting and tuning.” His
treatinent of the subject was very acceptable.
He dealt almost exelusively with the principles
underlying the action of the various component
parts of a crystal receiver. His romarks were
liberally illustrated by diagram and experiment.
Crystal rectification was discussed, and the charac
teristic of a crystal explained. Many other kindred
matters were gone into, and the whole demonstra-
tion and address was an intelligent and enlightening
presentation.

‘“The Construction

c
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'The Pudsey and District Radio Society.

Hon. Secretary, Mr. W. G. A. Daniels, 21, The
Wharrels. Lowtown, Pudsey.

A meeting was held at the Mechanics™ Institute,
on Monday, January 22nd, Mr. . Wild being in
the chair.

There was a fair attendance, and a nunber of
new members were elected. Reference was made
to ladies being accepted as mernbers, and the Society
extends a hearty welcome to any ladies interested
i radio work.

The Chairman subsequently called upon Mr.
W. C. Ramshaw, Vice-President of the Bradiord
Radio Society, to give his lecture on * The Funda-
mental Principles of Radio Telegraphy and Tele-
phony.” The lecturer ably dealt with his subject,
which was greatly appreciated.

Bexhill and District Radio Society.

Hon. Secretary, l5a, Sea Road, Bexhill-on-Sea.

A genernl meeting of the Society was held at
the Committee Rooin, I5a, Sea Road, on Thursday,
February lst. Mr. C. 8. Parker (Chairman),
presiding.

Mr. 8. L. Taylor was appointed Vice-Chairinan.
It was proposed and carried that the Loundon Joint
City & Midland Bank should act as Bankers, the
oflice of 'Freasurer thereby being dispensed with.
Cheques would be signed by the Chairman and the
Secretary.

Mr. P’. Webber and Mr. Holes were appointed as
Auditors.

A “* Beneh " Committee (consisting of Mr. Hill.
Mr. Brickett and Mr. Taylor) was formed to deal
with the mechanical side of the Society. A bench
was to be fitted in the Committee Room for the
use of junior members.

Provision was made for junior rmembers to join
the Society at half fee, who could go to the Com-
mittee Roomn at any time to take advantage of
various maguzines, etc. which were being given to
the Society by several members.

The Secretary reported that a profit of £5 13s. 10d.
was realised from the whist drive, recently held
at the Kahveh Café.

Southend and District Radio Society.

Hon. Secretary, Mr. A. L. Whur, 4, Wimborne,
Southend -on-Sea.

At the meeting held on Friday, February 2nd,
the Chairman, Mr. D. L. Plaistowe discussed the
various transmitting circuits submitted in response
to an application by him on a previous occasion,
for a suitable transmitting circuit for the Society’s
portable experimental station 5 QK. It was de-
cided to make a start at once on the building of a
single valve portable transmitter, closed circuit
with grid control.

Mr. F. Mayer gave a most interesting lecture on
his station 2 LZ, giving circuits of both transmitter
and receiver, and particulars of some experiments
carried out on very short wavelengths by that
station, which proved to be of great interest.

Tottenham Wireless Society.
Hon. Secretary, Mr. R. A. Barker, 22, Broadwater
Road, Bruce Grove, Tottenhain, N.17.
At the meeting of the above Society held at
J0, Bruce Grove, Tottenham, on January 3lst,
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Mr. Kaine-Fish delivered his second lecture on
“ Valves.” As the actual theory of valves and
their intricate working is not so fully understood
ns it might be by many people. the lecture proved
very instructive. The lecturer dealt with the theory
and practise of valves as detectors, and low
frequency and high frequency amplifiers, and
showed exactly how they should be used in a
wireless receiving set to obtain the maximnum
efticiency. ‘I'he diagrams used during the lecture
made the whole subject perfectly clear. A good
discussion on the subject followed and Mr. Kaine-
Fish went over all doubtful points.

Business was then discussed and a report of the
last committce meeting was read. This included
a good programme of lectures for February. Mr.
Kaine-Fish also gave a report of the Annual Con-
ference of the Radio Society of Great Britain held
recently, at which meoting he represented the
Tottenham Wireless Society.

The Wireless and Experimental Society.

Hon. Secretary, Mr. Geo Sutton.

At the meeting of the Wireless and Experimental
Association at the Central Hall, I’eckham, on
Wednesday, January 24th, the Assistant Secretary
reported that, acting on the instructions of the
last meeting, he had written to the founders of the
Prescot and District \Vireless und lxperimental
Association wishing them success in their venture,
and expressing the hope that the temporary stay
of their Secretary in Prescot would be to their
benefit. Mr. A. W. Knight then reported his
experiences at the Conference of \Wireless Amateurs
convened at the instance of the Radio Society of
Great Britain. The matter of the present position
of the Broadcasting Company was fully discussed,
but it seemed that the representative of the B.B.C.
who was present at the Conference had nothing
concrete to suggest as to how the present difliculy
position might be relieved.

Later in the evening Mr. Hersey exhibited a
wavemeter which he had. constructed, and Mr.
Joughin presented to the notice of the members
the new club wavemeter. Mr. Knight read a
suggested set of rules governing rhe loan of the
wavemeter to Association members. Mr. Voigt
tollowed with the construction of a straight line
graph for the wavemeter, and the ineeting then
proceeded to the consideration of the calibration
of received signal strength. A short discussion
on electron flow brought the ineeting to a eclose
at 10 p.m.

Bath Radio Club.

Hon. Secretary, Mr. Geo. J. B. Curtis, 6. Pierre-
pont Street, Bath.

An interesting meeting of the Bath Radio Club
was held at the Old Red House, Bath, on January
26th. 'The Chairman being unavoidably absent,
Mr. J. G. Young (founder of the Club). presided.

Foliowing the usual hali-hour's Morse code
practice, with Mr. H. L. Bowen at the buzzer, the
second of a series of six elementary lectures by
Mr. L. E. R. Boxwell was delivered. This lecture
comprised a study of oscillatory circuits with
particular reference to the crystal set. Mr. Boxwell’s
able and lucid delivery won him the warm apprecia-
tion of all present. Members were unanimous
in their opinion that they had seldom heard a
lecture delivered with such clarity.
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Brighton and Hove Radio Society.*

Hon. Secretarv, Mr. D. F. Underwood, 68,
Southdown Avenue, Brighton.

The usual fortnightly meeting of this Society
was held at the residence of Mr. Magnus Volk
on*January [8th.

In the absence oi the President. the chair was
taken at 8 p.m. by Mr. W. E. Dingle.

The members were exceptionally fortunate in
listening to a valuable address given by Mr. Volk
upon the correct method of using tools and work-
shop practice generally. Mr. Volk lucidly explained
several points, aided by diagrams, and specimens
of various types of tools. ete. The orthodox inethod
ol using cutting tools in conjunction with a lathe
was dealt with, the right and the wrong way being
clearly defined. A discussion ensued during the
course of which the following items received
consideration : jointing. drilling, tapping, turning
brass and ebonite, soldering. slide rest. and care
of tools.

At the conclusion of the lecture dlr. James
Cowie, A M.I.E. ., moved a hearty vote of thanks
to Mr. Volk, expressing appreciation on hehalf
of the members present for the verv free way in
which the knowledge had heen imparted. 'This
was carried unanimously.

The RBrighton and Hove Radio Society is
engaged upon experimental work of a valuable
nature in the interests of the science generallv,
and more particularly at the present time in
connection with the elimination of interference
during the reception of broadcast traunsmissions
caused by inexperienced persons. Too strict
attention cannot be paid to this matter. and it is
hoped that all local radio enthusiasts will co-
operate to avoid annovance in this direction by
keeping their valves from oscillating.

Wanstead Wireless Society.

Hon. Secretary, Mr. A. B. Firman, 18, Clavering
Road, Wanstead Park, E.12.

On Thursday. January 25th, 1923, the Society had
what proved to he the most successiul meeting
of the season. I’he ehair was taken hy the ’resident,
Willlam  Platt, Fsq.. who was supported by
Brig.-General R. B. Colvin, C.B., M.I’, a Vice-
President of the Society.

Major Parker, M.B.IE, AM.LE.E., then gave
a delightfully interesting and instrucrive lantern
lecture dealing with the ether theory and the early
discoveries and inventions of wireless telegraphy
and relephony, passing on to a discussion on circuits
and other items of practical interest to the amateur
experimenter, and finally concluding the lecture
by again showing slides depicting the cornercial
and other applications of the wireless of to-day.

Later, Major Parker thanked the Marconi
Company for the lantern slides, and Mr. Lambert
and others wlio so generously gave their services.

The Senior Lintonian Radio Society.

Hon. Secretary, Mr. J. D. Meeke, 14, Avonmore
Road, West Kensington, \W.14.

I'he above Society has been formed at Linton
House School.

A meeting was held on Wednesday, January, 18th,
and the following ofticers elected :—President,
Mr.”A. E. Hardie, M.\ : Vice-Presidents, Rev.
H. Martin Thorpe. M. A, Mr. 0. D. Steel, M.A,,
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and Mr. W. H. Littleton ; Chairman, Mr. D. G.
Bower ; Hon. Secretary, Mr. J. DD. Meeke ; Com-
mittee, Messis. R. Croxton, J. Hardy and C. L.
Bracley.

The first general meeting was held on Thursday,
January 25th. with Mr. D. G. Bower in the chair,
at which Mr. C. L. Bradley spoke on the * Ele-
mentary Principles of Wireless Telegraphy and
Telephony.” The Vice-President, Mr. J. 1. Steel,
was also present.

On Wednesday, Junuary 31st, Mr. C. L. Bradley
gave his paper on ' Aerial Construction and
lirection.”” The different types of aerials were
shown in diagram, the earthing system and the
insulation ol the nerial being also explained.

Gorton and District Wireless Society.

Ifon. Secretary, Mr. T. E. Rowe, 8, Fairhaven
Street, \West Gorton, Manchester.

At a meeting of wireless enthusiasts held at
Gorton, Mancliester, on Thursday evening, February
1st, the ahove Society was formed and the following
members were appointed ofticers :—President, Mr.
E. Jones; Hon. Secretary, Mr. T. l&. Kowe:
Asst, Hon. Secretary, Mr. O. A. Potter ; Chairman.
Mr. Gi. Sykes ; Deputy Chairman, Mr. C. \V. Potter.

The above ofticers, together with Messrs. W,
Kirkham, Junr. and A. Oliver, also comprise tlie
Committee.

Meetings are to be held every I'hursday evening
at 7 p.n. at the Headquarters, Gorton Villa Inn,
Hyvde Road, West Gorton, Manchester. A hearty
welcome s extended to all enthusiasts living in
the above district, and full particulars will be
forwarded on application to the Secretary.

The North London Wireless Association.

Hon. Secretarv, Mr. V. J. Hinkley, Northern
Polytechnic lnstitute, Holloway, London, N.7.

The 115th meeting of the Association was held
at 8 p.m. on Monday, January 29th, this being
the second annual general meeting.

After the business of the meeting the President
called upon the Hon. Auditor to make a report
upon the financial affairs of the club. The report
showed that, aiter expenses for rent, construction
of three-valve experitnental set, and secretarial
expenses had been settled, there was a cash balance
of £6 10s. 41d.

The Hon. Secretary then read ‘a report on the
work of the Association during the past year.
The next business to be put before the meeting
was the election of Ofticers and Committee for the
vear 1923, The following is a list of the natnes
of those now in oftice :—President, R. S. Clay,
Esq., B.A, D.Sc.; Vice-President, B. Binyon,
lisq., O.B.E.; Chairman, H. N. Wilson, Esq.;
Viee-Chairman, .J. Nicol, Esq., B.A,, B.Sc.; Hon.
Treasurer, F. S. Angel, Esq.; Committee, Messrs.
G. D. Mever, F. W. Horton, R. J. James, J. A.
Reading, H. W. Nunn, A. G. Hill ; Hon. Secretary,
Mr. V. J. Hinkley.

The President at the conclusion of the above
business gave an address on ‘‘ Electrons, and the
part thev play in the Thermionic Valve,” the
object of which was to give a clearer con-
ception, to both beginners and more advanced
workers in wireless, of the nature of the electron.
The lecturer touched upon the work of Crookes
and of 1. J. Thomson, and performed a number of
experiiments to illustrate Ins remarks.
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Making a Simple Valve and Crystal

Receiver.
THE BEGINNER'S CONSTRUCTIONAL ARTICLE.

struction of a simple crystal receiver was

dealt with in detail. The receiver des-
cribed is suitable for the reception of broad-
casting up to a distance of approximately 30
miles. When it is desired to receive at greater
distances, the addition of a high frequency
amplifying valve circuit is necessary, and a
receiver embodying such an arrangement is
given below.

High frequency amplification is specially
suitable when the distance from the transmitting
station is likely to be in excess of that just
mentioned, and it permits also, when required,
of arranging the reaction coupling on to the
windings of the inductances in the H.F.
amplifying circuit instead of directly back to
the aerial tuning circuits, thus limiting the
extent of radiation. Such an arrangement
was first advocated .in this journal in a series
of articles under the title of “ Experimental
Station Design,” commencing from September
16th, 1922, and has since been ap-
proved by the Postmaster General
for use in apparatus intended for
reception on broadcast wavelengths.

Reaction is not made use of in the
receiver about to be described, though
it is quite an easy matter to add it
when desired.

The article in the previous issue
of this journal is intended for the
man who is about to start in wireless.
The design in this case has also been
arranged to suit the beginner, but
who is perhaps a little more am-
bitious than to be contented with
merely a simple crystal set.

The materials required are as fol-
lows :—

Polished sheet ebonite, 10 ins. by
4 ins. by } in.

No. 26 D.C.C. wire (get about
4 0z8.).

4 ozs. of No. 18 or 20 bare copper
or tinned copper wire.

8 terminals.

IN the issue of February 24th, the con-

Fig. 1.

4 valve legs with washers and back nuts.

Filament resistance with fixing screws (which
will probably be 4BA by % in.).

A simple crystal detector (Silicon or
“ Perikon ).

1 condenser 0-0003 mfds.

1 condenser 0-001 mfds.

Shellac varnish.

4 cards for inductances.

2 I-in. brass screws (4BA, round or cheese
heads).

2 4BA nuts.

4 lengths (each nearly 1 yard) of ** Sistoflex
insulating tubing.

A piece of wood for base, }in. to $in. in
thickness.

Miscellaneous brass wood screws.

The construction of the inductances should
be the first step, and the method by which they

A wound card inductance, drawn exact size.
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have been made was fully dealt with in the
previous issue. The shape and dimensions
to which the cards must be cut are shown in
Fig. 1. Starting at the centre, the card is
wound full with the No. 26 D.C.C. wire. Four
inductances will be required. Next, the panel
should be made up which carries the filament
resistance, crystal detector, valve holder, con-
densers, and terminals. The dimensions of this
panel are shown in Fig. 2 and also the setting
out for the positions of the holes.

The ebonite must be sawn to size and the
edges finished by careful filing and rubbing
down with emery cloth. Care should be taken
to ensure that the edges are at right angles to
one another and also with the face, and,
moreover, that they are quite straight. The
reader should purchase a small steel square
for this purpose.

The position of the holes should be
measured out with the utmost care and
accuracy, particularly with regard to the
position of those which are to carry the
valve legs.

Fine scratching lines may be made on the
under-side indicating the positions for the
holes, and before drilling, points must be made
with a sharp centre-punch in order to act as
a guide for the point of the drill and to prevent
it wandering over the smooth ebonite surface.

If the terminals and valve legs have 4BA
threads, then the sizes of the holes will be
5/32 in. Care must be taken in drilling the
holes not to fracture the back of the ebonite,
and to avoid this, it is advisable to drill down
on to a piece of hard wood or scrap ebonite.

The mounting of the filament resistance and
the crystal detector will depend upon the types
purchased, and it is quite a simple matter to
devise a method for securing these two com-
ponents, according to their design.

Before finally assembling the components
on the panel the polished surface should be
removed by rubbing with emery cloth attached
to a small block of wood. By rubbing in small
circles and using a fairly rough emery cloth,
it is possible to remove the polish and produce
a good matt finish free from scratches. A
trace of oil may be used while rubbing down.
The surface must be wiped quite clean and
free from oil before finishing.

Fig. 3 gives the complete lay-out of the
finished instrument and little explanation is
required with regard to assembling. It is
quite apparent from the diagram how the
inductance coils are to be mounted, and the
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method in which they should swing one over
the other.
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Fig. 2. The setting out of the holes in the

ebonite panel.

The wiring is shown in Fig. 4 and is quite
easy to follow. It is shown also in Fig. 5,
in the form in which wireless circuits are
usually represented.

It may be necessary, before finally soldering
off the ends of the moving coils, to try the
effects of reversing the connections to the
ends, or unscrewing them from the moving
arms and turning them over.

The moving inductances are secured to the
wooden adjusting arms by means of No 4.
by 1in. brass screws with countersunk heads,
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Fig. 4.

and to prevent the screws from tearing the
card, an additional piece of stiff card should
be put on in the centre.
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Fig. 5. Circuit diagram.

The connections on the undersude.

The tuning-in of signals is effected by moving
the two inductances more or less together,
though the actual setting of one with regard
to the position of the other moving coil depends
essentially upon the dimensions of the aerial
to which the set is connected.

It must not be overlooked that the crystal
must be adjusted to its most sensitive setting
before tuning is attempted. The type of
valve used is of importance, and should be
one which has a characteristic which is specially
suitable for H.F. amplifying, such as the “ R.”

The method of adding reaction to this
tuner will be dealt with in a subsequent issuc.
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Accumulator Charging Station.

THE accompanying photographs show an =

accumulator charging equipment which

has been designed essentially for provid-
ing various charging rates, such as are required
when handling the many types and stzes of bat-
teries used in wireless work. Power is taken
from D.C. mains at 220 volts for driving a
motor generator, the windings of which are
arranged to give practically constant voltage
when the load fluctuates through a wide range.
Current is fed on to two distributing switch-
boards, each of which provides three charging
rates. Overload and no-load release switches
are arranged to prevent damage to batteries on
charge should the supply vary within certain
narrow limits from the normal charging rates
of the distributing circuits. An auxiliary
prime mover is available for use in the event
of breakdown.

Provision is made for charging and dis-
charging new cells so as to bring them into

Above. — The motor
generator and main
switch - board at the
charging station of The
Parl: Motor Co., Lid.,
in Wells Street, S.W.

Left.—The accumulator
room and auxiliary
distributing board.

good condition. Charged batteries which are The station is well set out, and the distributing
not required for immediate use are kept on circuits and leads being permanently wired, the
the circuit, with a very changing current, such chance of damage to cells is practically
as is passed by a lamp. eliminated.
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Notes

A Norwegian Station’s Transatlantic Success.

The wireless station at Hergen, Norway, it is
stated, has recently been in communication
with American stations and reports from America
show that transmissions from Bergen have been
clearly received there.

British Broadcasting Received in Denmark.

A Danish reader reports that with his single-
valve set at Copenhagen he is able to hear British
broadeasting from 2 LO. 5IT and 5NO. 2LO
(London} is 920 km., 5 IT (Birmingham) is 1.000
km. and Newecastle 800 km. from Copenhagen.
The reader’s aerial consists of two wires, each 40
metres in length and 20 metres in height.

Continental Stations Received by a Stafford-
shire Reader.

While listening-in round about 200 metres during
IFebruary, Mr. A. C. H. Bassano of Old Hill, Stafford-
shire, heard 8 AP (France), OMX (Holland),
OBS (Holland), and OYS (Holland )—all on C.W.
The receiver was a 3-valve set—one high frequency,
one detector, one low frequency: the H.F. being
tuned anode. The signal strength was about R 5-
R 7 in each case.

Broadcasting in India.

The Indian Government has decided to permit
private enterprise to undertake broadeasting by
wireless in India and Burma upon lines similar
to those followed in the United Kingdom. A
Conference has accordingly been arranged to take
place in Mareh, under the Presidency of the Director
General of Posts and Telegraphs to discuss the
project of forming a company open to both British
and Indian manufacturers of receiving apparatus.

The Award of the Faraday Medal.

The Council of the Institution of Electrical
Engineers have made the second award of the
Faraday Medal to the Honourable Sir Charles
\lgernon Parsons, K.C.B., F.R.S8., Honorary
Member of the Institution. The FKaraday Medal
1s awarded for notable scientific or industrial
achievement in Electrical Engineering or for con-
spicuous service rendered to the advancement of
electrical seience.

Broadcasting Licences.

Up to the end of January, it is reported 58,000
licences for the reception of hroadcasting had been
issued by the Post Oflice.

Senatore Marconi Planning Investigation of
Atmospherics.

Senatore Marconi will shortly undertake a cruise
in his steam yacht Electra, which is now being
refitted in the Solent. As in the case of the cruise
last year, the object is deeper research into wireless
matters, and in particular the influence of atmos-
pheric disturbances.

Wireless Sets for Liner Passengers.

The United States diner Leviathan which will
start on the New York-Southampton service in
June, will have wireless headphones in every cabin.

The New British Broadcasting Stations.
Reports irom various parts of the country
served by the new Cardift broadeasting station

indicate that the first transmissions were a great
success, and notably there was a total absence of
interference. ‘The Glasgow station which it was
expected to have in operation by March |9th, may
actually be ready to begin transmissions well
before that date, as the British Broadcasting
Company are naturally anxious to have this
station working at the time the National Opera
Company is due to visit Glasgow. It is probable
therefore, that the new station may be opened at
the beginning of March. The opening ceremony
will be performed by the Lord Provost of Glasgow
(Sir Thomas Paxton) and Lord Gainford (Chairman
of the British Broadcasting Company). Sir Wilhiam
Noble and other directors of the Company will
also be present.

Do you hear Brussels Aerodrome ?

The Brussels Aerodrome radiotelephone station
broadecasts weather reports on 1,100 metres at 1200
and 1650 G.M.T. every day excepting Sundays and
Belgian bank holidays.  The 16-50 report includes
a short summary of the day’s aerial traffic at
Brussels Aerodrome. The report issued from Uccle
(OPO) on C.W. at 12:00 G.M.T. on 1,500 metres is
only transmitted on Sundays and Belgian bank
holidays, and when the R/T station is out of action.

The Director of the Belgian Royal Meteorological
Institute kindly requests amateurs who receive
Brussels 'phone messages at a distance greater than
300 miles, to let him know, through the medium of
The Wireless World and Radio Review, the amount
of amplitication necessary to receive the message.

‘The Bamberger Tests.

In the early morning of February 24th, signals
were received in England from the Bamberger
Station, New York. The occasion was a special
test transmission, details of which were given in
a recent issue. Mr. Inman of Hampstead, using
one H.F., detector and one L.F., heard every word
from 6 o'clock until the station closed down at
6.16. Mr. Brice, also of Hampstead, heard portions
of the transmissions, using a detector valve and
one L.F. Mr. Baldry, of Wembley, Middlesex,
also received a portion of the programme with
receiver emploving a detector valve and two note
magnifiers. Each of these gentlemen in reporting
particulars, pointed out that reception would have
been much better had there been less interference
iromn local oscillating receivers.
and  the Pro-

Newspapers Broadcasting

grammes.

‘The continuance of the Broadcasting Programmes
in the daily newspapers has now been agreed
upon in view of the widespread desire that this
feature should be available to the large number
of persons possessing receiving sets throughout
the country.

International Meteorological Reports.

The Director of the Office National Mctéoro-
logique of Paris, announces the procedure adopted
regarding weather reports received from ships It is
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explained that observations made by French
=ships are transmitted in the first weather report
sent out from the Eiffel Tower. following their
reception. ‘Lhese Kiffel Tower transmissions are
carried out under high power at intervals of about
three hours throughout the day, viz., 0220. 0400,
0820, 1005. 1420, 1600, 1920, 2100. Tn addition
to this. reports from French ships may appear in
the Le Bourget transmissions at 1050, 1198, 1250
and 1528, In this case they are repeatod either
in their complete form in the Eiffel Tower repoit
of 1420, or in abbreviated form in the Eiftel Tower
report of 1600,

All reports received in Krance fromn ships of ot her
nationalities are repeated in an ahbreviated form in
the high power transimissions from the Kitfel Tower
at 0400, 1005, 1600 and 2100.  These reports are
only transmitted if they are not more than 24 hours
old. Where several reports relating to the same
locality are received from different ships, only one
is transmitted. [t is of the greatest importunce.
therefore. the Director points out, that observations
made by ships should be communicated without
delay to the Oflice Météorologique de Irance
in order that the information may be utilised to the
greatest possible advantage.

Radio Society of Great Britain : Elementary
Lecture for Associates.

The third of the series of elementary lectures,
primarily intended for Associates of the Society,
will be given by Mr. L. F. Fogarty, A M.ILE.F.. at
the Institution of Electrical Engineers. Victoria
EEmbankiment, on Friday, Mareh 16th, at 6.30 p.m.
The title of the lecture will be :-+* Accumulators,
Dry Cells. and the Currents used in the Reception of
Radio Telephony.”” The lecture will be illustrated
by experiments. Non-members may obtain an
admission card by forwarding a stamped nddressed
envelope to the Hon. Secretary. 32, Quex Road,
West Hampstead. N.W.6. Readers are reminded
that Associateship of the Society is open to anyvone
interested in wireless. and no qualilications are
required. ‘I'he annual subseription iz s.

Correspondence.

To the Editor of Mnk: WiRtLESS WORLD AND
Rapro Review,

Sik,—The fact that the Writtle concert Lhas now
been definitely closed down has recently heen
publicly announced. This concert was hroughy
mro being specially for the beunefit of amateur
Xperimenters, and direetly by reason of a petition
to the P.M.G., presented by the Radio Society
of Great Britain, and signed by about 60 atliliated
vocieties. the Halifax  Wireless Society making
the original suggestion.  Directly permission was
cranted for this concert, the Marconi Scientitic
Instrument Co. very kindly made arrangements
to carry out the weekly prograinmes from a special
station at Writtle. 'Fhousands of your readers
will know how suecessful these concerts have been,
and L wish to express the sincere thanks ot the
Radio Society of Great Britain, and | am sure also
the thanks of all the afliliated societies, for the
public-spirited manner in which Messrs. Marconi
Scientitic Instrument Co. have curried out these
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concerts week atter week with unfailing regulariry
over so long a period.
Luesiie MeMicHAEL,
Hon. Sec. of the Radio Society of Great Britain.
32, Quex Road,
West Hampstead, London, N.W.4,
February 17th, 1923.

To the Editor of THE WIRELESS WORLD AND
Rapio Review.

Str,—I was much interested in the article on
the vernier time beats as given by Mr. Mitchell
in the current issue of The Wireless World and Radio
Revicw:.

There are, however, some points whieh I think
require a little further explanation.

For example the timnes of the first and 300 beut
are now given in sidereal time by FL, as to-day.
January 15th. for instance the series are 17:352632
and 17401948 equal to 433°16 time occupied in
sending the 300 beats. If a clock is to be adjusted
by these beats to G.M.T. is not some further
correction necessary.

The series as mentioned by your correspondent
and examples given appear to be based on the old
systern when Paris gave out the times of the tirst
and 300 dots in G.M.T. I should be glad it some
further information could be given through vour
contributor, with examples on the present system,
showing how a clock may be adjusted or checked
on G.M.T.

P. M. PLUMTREL.

Si,— The examples given in my article are not
based on the old system. and they are given in
sidereal time units as now sent out by Paris FL.

Taking the series you quote—

17401948 = 17h. d0m. 19-48s.
17352632 17h. 35m. 26-32s.
Difterence 4m. 53 los.

203-16 sec (sidereal).
.. Interval betweon any two dots
203-16

209
= 0'9800 sidereal sec.

sidereal sec.

(approx-)
The tables required for converting intervals of
sidereal time to intervals of mean Solar Time are
given in the ‘‘ Meteorological and Time Signal
Section " of the Year Book of Wireless Telegra phy,
1923, in the section on Time Signals, together with
an example of the use of the tables.

In order 1o be able to set a clock to G.M.T. iromn
the “ rhythinic beats.” it is neeessaryv to know the
mean time at the preceding sidereal noon, and
these values are given for everyday in the year in
the ** Nautical Almanack 7 (published by H.M.
Stationery Oftice, Kingsway, W.(.2, price 3s.),
page 3, el seq. It was not possible to give these
valuesin the pages of The Wiieless World and Radio
Review, owing to the amount of space they would
have taken up.

These vhivthinic beats are intended chietly Jor
accurate longitude measurements at astronomieal
observatories, where the standard clock is set to
sidereal time for reasons given in my article. For
setting a clock to G.M.I" adopt either the aboy
method or make use of the New International
System of 1.8, ut 0923 (..M. T., daily from FL.
as explained in previous arricles.

W. G. W. MiTCHELL.
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Calendar of Current Events

Thursday, March lIst,
Duaily Mail 1deal Home Exhibition (with Wireless

Section). Opening day. (March lst-24th in.
clusive.)
At 9.20 to 10.20 p.m. Dutch Concert from

PCGG, The Hague, on 1,050 metres.

LutoN WIRELESS SOCIETY.
At 8 p.m. At Hitchin Rond Boys’ School.
Practical Work and Demonstration.
STORE-ON-TRENT WIRELESS AND EXPERIMENTAL

SOCIETY.
Lecture; * fali-an-hour with a ‘Techuical
Dictionary.” By Mr. F. Bew.

Tuames VALLEY Rapio Axp PuvsicaL
ASSOCIATION.
Film on Radio Transmission

At 8 p. and

Reception.

Friday, March 2nd.

SHEFFIELD AND DisTrict WIRELESS SOCIETY.
At 7.30 p.m. At the Dept. of Applied Science.
St. George’s Square. Lecture on ** The Progress
of Telephony and its Bearing on Modern Life.”
By Mr. W. Davies.

[LEkDS AND DISTRICT AMATEUR W IRELESS SOCIETY.
lL.ecture on ‘‘ The Iivolution of Receiving Valve
Amplifiers.” By Mr. H. H. T. Burbury.

Rani1o SociETY OF HIGHGATE.
At 7.45 p.m. At the 1919 Club, South Grove.
Lecture : “ Modulation ” by Mr. H. Andrewes.
B.Sc.

Saturday, March 3rd.

IrSwicH AND DisTrICT WIRELESS SOCIETY.
At 8 p.m. At 55, Fonnereau Road. Lecture by
Mr. A. Southgate, AM.LE.E.

Sunday, March +4th.
From 3 to 5 p.m. Concer: from PCGG, The
Hague, on 1,050 metres.

Monday, March 5th.

9.20 to 10.20 pan.  Duteh Concert from PCGG,
The Hague, on 1,050 metres.
CanprinGr: UNIvERsiTY WIRELESS SOCIETY.

At 830 p.am. Lecture on ‘ Some  Anti-
Avmospheric Devices.”” By Major A. G. Lee,
M.C.

Tuesday, March 6th.

LOWESTOFT AND DIsTrICT \WIRELESS SOCIETY
At St. Margaret’s Institute. Alexandra Road,
Lowestoit. Third Annual Meeting.
lcasT LONDON RADIO SOCIETY.
Meeting.
West LoNDON

WIRELESS AND [EXPERIMENTAL

ASSOCIATION.

Lecture on ‘* Wireless and Flying. By Lieut.
1), Sinclair.
Wednesday, March 7th.
Ture INSTITUTION OF ELECTRICAL LKNGINEERS
(WiRLLESS NECTION).
At 6 p.m. At Savoy Place, Victorin Embank-

ment. W.C.2. Lecturc on * The Developinent of
High Power Valves.” By Mr. H. Morris-Airey,
C.B.L.

Havirax WIRELESS CLUB AND RaADIO SCIENTIFIC
SOCIETY.
Elementary Mutual Instruction.
MANCHESTER WIRELESS SOCIETY.
At 7.30 p.m. In Couneil Chiamber, Houldsworth

Hall. Lecture: * My Kxperiences in the Recep-
tion of Wireless Messages.” By Mr. J. W.
Goodman.

EpiNnBuRrGH AND DIsTRICT RADIO SOCIETY.
At 8 pm. At 117, George Street. Business
meeting. Lecture by Mr. G. D. Crichton.

North MipprLesex  WirReLess CLus.

At the Shaftesbhury Hall, Bowes Park, N.11.
Annual Meeting.

LEEDS Y.M.C.A. WIRELESS SOCIETY.
At 7.30 p.m.  Lecture : ** Wireless as applied to

Aircraft " (with lantern illustrations). By Mr.

M. Eskdale (Bradiord Wireless Society).
Thursday, March 8th.

At 9.20 to 10.20 p.m. Dutch Concert from

PCGG, The iiague. on 1,050 metres.

ILrorbp axp District Rapio SocikTy.
Lecture: ‘‘ Magnetic Detector and Multiple
Tuner.” By Mr. A, J. Thompson.

LLuToN \WIRELESS SOCIETY.
At 8 pan. At Hitehin Road Boys® School.
Lecture oh * Measurement oi Valve
Characteristies.” By Messrs. G. W. Chandler
and W. IF. Neal.

Friday, March 9th.

SHEFFIELD AND  IISTRICT WIRELESS SOCIETY.
At 7.30 pan. Ar Dept. of Applied Science,
St. Ceorge’'s Square. Elementary Class con

* dueted by Mr. J. (i Jackson, B.Se.

LEEDS AND IISTRICT AMATEUR WIRELESS SOCIETY.
lecture : ** Experiences with an Experimental
Receiving Installation.” By Mr. .J. Croysdule.

Rapio SOCIETY OF HIGHGATE.
At 7.45 p.n. At the 1919 Club, South Grove.
Lecture : ** Measuring Instruments used in
Wireless ”’ by Mr. G. A. V. Sowter. B.Sc.

BROADCASTING STATIONS.
Regular evening programmes, details of which
appear in the daily press, are now conducted from
the following stations of the British Broadcasting

Company :—
London 2LO 369 metres.
Birmingham  5IT 420
Manchester 22Y 386 v
Newenstle 5NO 400 v
Cardiff 5WA 395 .

Glasgow Broadcasting Station (5 SC) is expected
to be in operation on March 19th.

FRENCH BROADCASTING TIMES.

Eiffel Tower. 2,600 metres. 1].15 a:n. weather
reports (duration 10 ming.) 6.20 p.m., weather
reports and concert (duration about 30 mins.)
10.10 p.m., weather reports (duration {0 mins.).

Radiola Concerts. 1565 metres., 5.5 p.m. news :
5.153 p.m. concert till 6 p:m.; 8.45 p.m. news
9 p.m: concert till 10 p.m.

L’Ecole Supérieure des Postes Télégraphes
et Telephones de Paris. 430 metres. Tuesdays
and Thursdays, 7.45 p.m. to 10 p.m. Saturdays
4,30 p.m. to 7.30 p.m.
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Radio Society of Great Britain.
REPORT OF ANNUAL CONFERENCE HELD ON JAN. 24th, 1923.
(Continued from page 705 of the previous issue)

Mr. L. F. Fogarty (Hon. Treasurer, The Radio
Society of Great Britain).

I very rarely address a meeting either of the
Radio Society of Great Britain or of this Con-
ference without speaking about finance, and I
do not propose to disappoint you on this particular
occasion. We appreciate that the majority of
the affiliated societies object to an increased sub-
seription. That ig perhaps fairly natural, particularly
as they do not know why the increased subscription
i8 necessary. The point is this, that the general
expenses of the Radio Society of Great Britain last
year exceeded its income by £38, and obviously,
therefare, we cannot do more, either for ourselves
or for the aflilinted societies without an increased
subscription. A subscription of 1s. per head in
place of the present fee seemed to us at the time
a fair proposal, but of course it is open to dis-
cussion, but to refuse any increase means that we
shall perhaps have to do less than we have done
so far. Several members have pointed out that
the subscription which their members pay to their
societies is too small to allow them to contribute
more than they are at present doing. \We appre-
ciate that there are a great many societies in that
condition. Now, speaking personally, and not
as a member of the Committee of the Radio Society
of Great RBritain, I want to emphasise the fact
that in my opinion any attempt to run a Radio
Society with too small a subscription is a mistake,
and usually dooms the enterprise to failure. 1 think
most secretaries of societies, managers of businesses,
and every engineer will agree that theve is a certain
state of efliciency below which it does not pay to
do anything. If you try to run a society on any-
thing but a satisfactory subsecription you cannot
give your members the convenience of reasonable
apparatus, and decent accommodation for meetings,
with the result that your members stay away.
The whole thing goes in a vicious circle, and finally
the scheme falls to pieces. Essentially you should
charge a fair admission fee and a fair subseription.
You will either have success or you will find it
18 not worth doing. There was one suggestion made
that this Society should accept say, in lieu of the
present fee, 5 per cent. of the subscriptions of
the provincial societies. I think I am correct
in saying that the minimumn number of members
whieh a society must have before it can becomeo
aftiliated to the Radio Society of Great Britain is
twenty members. \e have been told that some
of these societies have a subscription as low as
2s. 6d. If they have twenty mernbers, each paying
2s. 6d., and we agreed to accept five per cent. of
that, the total amount would be 2s. 6d. from that
society. \What could we do for you in the way
of sending journals, writing you letters and advice,
for 2s. 6d. a year ¥ That, I think you will agree,
is absolutely impossible.

The whole question as to whether the increased
subseription should or should not be paid seemns to
me to depend on whether you ultimately adopt the
idea of bringing into being this General Committee,
and if this General Committee is going to tneet
in various parts of the country. We are undertaking

to meet the expense of hiring halls, etc., but visits
to various parts of the country, and the secretarial
work in arranging these things, obviously means
an_increased subscription of some kind. We are
quite willing to pay our own share, and our sub-
seription, as everyone knows, is set at a reasonable
figure. The whole matter depends upon whether
you adopt this General Committee.

1f, some time or other, this Cornmittee comes
into being—I am very keen that it should, for I
feel good will resuit from it—I should like to see
the funds (a separate fund if you like) representing
this ls. per head amounting to such proportions
as to enable us to offer not only accommodation
(the hire of the hall), but to pay the delegates
their reasonable expenses such as fares, etc. The
120 affiliated societies in the kingdomn might want
to send two memnbers each, that would make 240.
Assume 240 persons, with an average expense in
attending the meeting of about £2 each, and you
will readily see that a very considerable sum of
money would have to be found annually to carry
out that idea. On the other hand, without such
scheme, I can foresee that these conferences will not
always be attended by quite so many people from
the far parts of the country as may be desirable,
and in that case the Committee will find it difficult
to arrive at a definite decision upon every point,
simply because there will not be a representative
there to speak for every society in the kingdom.
Mr. F. Hope-Jones (Chairman).

It may be asked what was the motive of the
Commniittee of the Radio Society of Great Britain
in putting on the Agenda an apparently ill-digested
scheme ?  Let me remind you of what I said in
introducing the subject. \We have our ears to
the ground, always listening for what the provinces
want. We welcome these conferences and look
forward to them for guidance in all matters of
important policy. We want to make the most of
them, and to anticipate your wishes if you are not
satisfied. Are you content with this annual
meeting ? We want to give vou such an oppor-
tunity as we have tried to do to-day to suggest
what concerns you more than us—some method
that you may care to propose among yourselves
of forming a sort of Association of Societies in
order to bring your points of view clearly before
us, and even to take upon yourselves the executive
authority should you wish it. That is our notive
in promoting this discussion.

Personally, I think you can rest contented as to
your interests being guarded by iny colleagues
and myself on the Committee. We think we have
been fairly successful in finding out what you
want and in giving effect to your wishes. That is
our constant aimn throughout each yvear and we
have no desire that you should form yourselves
into an Association of Societies and create an
organisation of your own to take the executive
authority yourselves. Personally, 1 do not think
the circumstances warrant it. 1 do not think the
political forecasts at the present time in wireless
affairs demand 1t. I think your interests are
sufficiently well looked after as they are. Though
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no concrete proposal has been put forward, later
in the afterncon I will try and give you a further
opportunity of bringing one up.

I propose now to pass to a subject akin to it,
inasmuch as it refers to the formation of another
Society, namely the Relay League.

““The British Wireless Relay league;
co-operation of all Societies in the organisation
and management of the League.’

We have been asked to put that on our Agenda
and I amn quite sure there are gentlemen in the roon
who will tell us in the first place. as briefly as
possible, but no doubt forcibly and effectively,
the aims and objects of the proposed Relay League.

It originated in Manchester. Mr. Evans is here,

80 I will call upon him to open the subject.

Mr.Y. W. P. Evans (Manchester Wireless Society ).
Sometime last year I attempted to form a
British Wireless Relay League on something like
the lines on which a league is run in America, stinply
because I thought it was necessary and that we
ought to form a kind of brotherhood throughout
the country of people possessing transmitting
licences. The object of the Relay League in
America was to form a body to assist in a collective
effort of carrying out various experiments. A
number of suggestions put forward may be ahead
of the commercial world in wireless, and with the
opportunity of publishing these ideas and encou-
raging collective experimental work on particular
subjects, much useful information will result.

My object is to forward our work in general, and
see if we cannot get together some organisation
which will prevent many evils—individual jealousy
in wireless transmitting, and so on. At the same
time it is up to those holding a transmitting licence
to make suggestions and put forward views as to
how transmitting can be carried out efficiently. At
the present time there is the band of wavelengths

from 150 to 200 or a fixed wave of 440—and,
especially for the London area, this is ridiculous.
You cannot all be working on 440 at once unless
you have an organisation to carry out experiments
at certain times, and each man in his turn. I have
sent out 350 communieations to various holders of
licences, and societies are in communication with
a view to an improvement of the existing trans-
mitting conditions. An eflicient organisation of all
amateur transmitters would maintain a service of
excellent utility. A Relay organisation among the
whole band of transmitters throughout the country
could be carried out under the auspices of the
League, and reports of the results would appear
in The Wireless World and Radio Review.

I have been in communication with practically
every amateur organisation, and the Ainericans
and French particularly show a desire to see a
League established here, and an International
League for carrying out definite experiments
between countries. 1 daresay a good many of
you will know that Manchester has been trying
for some time to get across to America with a
view to establishing direct communication between
the two countries. We have done it with France,
and we shall not be satisfied until we have done
it with America. 1 should like to see that spirit
shown throughout the country.

1 may say I asked for this matter to be put on
the agenda so that the societies could be approached
with a view to obtaining from them their co-opera-
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tion. [ do not mean that the societies shall col-
lectively becoine members of the League, but every
Socioty can assist the League by inducing trans-
mitting licensees to join. ’

As regards the rules, thev have been amended
somewhat fromn the first that we sent out. We o
not intend to be dictators, and we do not profess
to dictate to anyone. I am simply trving to help
forward the cause in general. I ask the opinion of
the meeting as to whether they think it worth
while going on. The support of The Wireless World
and Radio Review, of the Radio Society of Great
Britain, of several societies in France, Holland,
Belgium, and American Radio Relay League, may,
I think, be depended upon. The present officers
have heen elected provisionally, and of course, they
can always be changed in course of time hy the
members of the League themselves.

The Chairman.

The American Relay League was very successful.
It organised the first communications on short
wavelength across the Atlantic.. On this side there is
one man who has done here what the whole of the
American Relay lLeague did in the U.S.A., and
that is Mr. Philip Coursey, whom I will now call
upon to express his views.

Mr. Philip Coursey.

Thero are several things to be said for and against
the formation of such a Relay League as has been
suggested. You are all aware, no doubt, of the
existence of the American Radio Relay League and
of the sort of work it does. To a certain extent
1 join issue with Mr. Evans as to the need of that
work, but all the correspondence I have had with
them strengthens my opinion that their chief aim
and object in relay work is communication rather
than experiments. They mainly want to handle
messages, and the greater the distance the better
they like it. There are somne extraordinary examples
of such handling of messages.

As regards this country the chief objects of such
a League would be for experimental work mainly
in conjunction with other countries. In our own
country, there is really very little use for relay
messages, as with short wavelength and amateur
power any part of the country could be reached
on C.W. transmission. I am not referring so much
to telephony, of course, and that is a field in whieh
further experimental work may be done.

The three main French societies formed a
committee in connection with the Transatlantic
Tests, and that committee is extremely anxious to
work in conjunction with us, and, as Mr. Evans
says, the American Relay League is also very
anxious to work with us. The Americans them-
selves are astonished at what we have done during
the last month. and they frankly admit that our
receiving sets are vastly ahead of theirs in efliciency.
They, however, have had much more experience
than we have in transmitting.

Mr. Evans referrod to commmunication from this
country to the United States

It will be remembered that the Radio Society
put up a special station in London, for which the
Post Otlice gave us a temporary licence, and we
transmitted messages to the States in conjunction
with other tests. Ve sent a special code message,
together with Christinas greetings (which we added
on to the end of it), about Christmas time. These
tests, which were entirely successful, dernonstrated



744 THE
what could be done with short wave on C.\V.

trunsmission.

The main use for any such League appears to
be that it will carry on for experimental purposes
the organisation which was started by the meetings
of transmitting licensees held a short rime ago.
It there is any possible way of bringing ali new
licensees together. under any such lengue or siwilar
association, in order that they can be informed of
what other amateurs are doing, the difticulties they
have encountered, and what rules have been found
necessary among ourselves to facilitate such
experimental work, and its existence can be
Lrought to the notice of all new licensees, then it
would be extremely useful.

Regarding offenders against the ordinary rules
czoverning the opeoration of sets. there is only one
way of punishing a member who persistently
continues in his offence, and that is by reporting
lim to the Post Office as being guilty of a breach
of the licence regulations. | am convinced that if
its members ure thoroughly agreed a league such
us 18 suggested could have verv useful results.

1t, for example, there were introduced some
simple organisation to ensure that several stations
were always listening in at certain times for
\merican signals, we could in that way obtain
most valuable information on the short wave
rransmission  possibilities over the Atlantic. In
connection with our tests which we have carried
out. we found that although the signal strength
varied during the period of the tests. and although
the number of signais tluctuated enormously, there
was no complete break. Such an organisation
would doubtless work in with many of the ofticially
recognised international societies which are investi-
gating such matters at the present time.

In connection with such work I am in support
of rhis formation. But if it is merely for relaving
messages for ourselves | do not think it has any-
thing like the scope that the American League has.
Its use for relay in that way would be, of course,
simply to colleet information together as to the
result of the particular tests nade, and to enable
It to be collected quickly. As a final suggestion,
az you all know, the term wireless is being dropped
wenerally in favour of radio. and in view of this
fact 1 suggest the British Radio Relay League
would be a better title than the British Wireless
Relay T.eague.

Mr. H. S. Pocock.

I do not think | have anything to add to what
Mr. Bvans and Mr. Coursey have said in regard to
the League. 1 would merely like to state that
The Wireless World and Radio Review would be
very pleased to assist in every way possible in
iurthering the work of the League. I think the
iuller organisation and the objects of the League
would be a matter for discussion amongst those
particularly concerned.

Mr. Y. W. P. Evans.

It was not so much the intention to relay messages
for their sake alone, but to further experiments,
especially in telephony. Messages, however, that
refer to any special test, can be relayed by Morse,
as Mr. Coursey suggests.

Mr. H. S. Walker (Houunslow and District Wireless
Society ).

The question of the Radio Relay League is a

rather important matter. I may say that during
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some recent tests we transmitted mostly during
the hours of the stilly nighs, sitting up for ten days.
There are many points cropping up whieh I think
the Radio Relay League could settle. We have
discussed it in our society and our society would
be prepared to support it with all the ussistance in
Its power.

We would like to know, however. what would be
the attitude of the Postmaster-General towards
relaying messages ?

Mr. Y. W, P. Evans.

The Postmaster-General has given permission for
messuges to be relayed provided theyv are confined
to the work of the League.

Mr. A. J. Dixon (North Middlesex Wireless
Society) supported the League, and other
delegates also indicated useful work which
might he undertaken.

Mr. Maurice Child.

Speaking as a member of the Radio Society of
Great Britain. 1 foresee some objections to the
formation of this League.

T think we ought to bear in mind that there is a
vast differcnee between the American Reluy League
and anything which we could do in this country.
Tne Armericans have got a territory equal to
practically the territory of the whole of Kurope to
work over. There is soine utility perhaps in their
experitnents under such conditions, since scattered
populations onght to he able to communicate one
with another over such a vast area. [f we are
going to do anything of the same kind in Europe,
we must first of all start, in my opinion, by not
calling it a British Wireless Relay League, or even
the British Radio Relay League. but The Inter-
national Radio Relay League of Kurope. or some-
thing of that kind. Now, the Americans have settled
their internal political questions very satisfactorily
tor many vears. But 1 ask vou gentlemen. are
the conditions in Furope to-day favourable for
such a League to be formed ? You can arrange
communication between England and France, but
can you work from England to Turkey, or can you
work from England to Moscow ? | think the time
18 not yet ripe for the formation of a League which
18 going to do experimental work between all these
countries. We have got to get behind a great deal
of ved tape in Whitehall before we shall get favour-
able conditions.

Mr. W. Winkler (Edinburgh and District Radio
Society ).

We have heard that a great number of people are
in favour of the institution of such a League, and
at the same time there are others against the idea.
Nobody is foreced to join. and the organisation is
there for those who wish to do so.

The Chairman.

I think that there is very useful work in front of
this League. It would naturally handle trans-
atlantic transmissions. Perhaps it is to be
regretted, as Mr. Child pointed ont. that it cannot
very well tackle continental traflic at present, but it
might expand into an international organisation
afterwards, after experience in handling the work
here. A certain banding together of transmitters
is very advantageous. There are matters frequently
arising which require the transmitters to confer
together rather urgently. It seeius to me essential
that the Relay League would consist primarily o
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transmitters, although 1 understand from Mr.
Fvans that it is at present open to holders of
‘receiver 7’ licences also. 1 just want to say this.
I the British Radio Relay League undertook such
important work as is indicated, it might have to
act as a watch committee, reporting and tryving to
suppress bad manners in wireless. In these
circumstances the League should strengthen its
organisation and personnel. 1 would like to ask
Mr. Kvans when the Rritish Wireless Relav league
was formed.

Mr. Evans.

The original idea was embodied in a letter wiiich
I sent out in the autumn of last vear. and up to
the present titne we have about 24 members, and
I understand there are about 15 applications which
are in abeyance until after this Conference.

The Chairman.

That sufliciently answers my question. Would
Mr. Fvans welcorne my suggestion that the League’s
personnel should be considerably strengthened and
more influence and ability added to that which
vou already have in large mensure ? lt occurs to
me that if you were able to persnade Mr. Coursey
1o become your President you would secure the
wrentest authority on that class of work on this
side of the Atlantic, and all the other transmitrers
should be specially invited to join.

Mr. Evans, replying. said :

1 would like to say that I did write to Mr. Coursey
about this Relay League, but just at that time he
was busy with the organisation of the I'rans-
atlantic Tests. 1 do assure Mr. Coursey that the
valuable work he has done will not be overluoked
in this League.

The Chairman then asked for a show of
hands to indicate whether the desire of the
meeting was to support the League or not.
Very strong support was indicated.

The Chairman.

1 promised to bring up again the first item on the
\renda, which relates to the organisation of the
{onferences, and the meeting is now open to hear
any proposuls or alternatives to our present annual
conference held in January.

Mr. H. Epton (Hackney and District) put
forward a resolution relating to the consti-
tution of the Radio Society of Great Britain,
and it was explained by the Chairman that
the Conference was not concerned with and
had no powers to deal with such a matter.

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

When a society becomes afliliated to the Radio
Society of Great Britain there is included with the
receipt for their subscription a membership card
with a note asking the Secretary of the Society
to fill in the name of their aceredited member, and
to notify me accordingly. A member so credited
can attend and vote at every mieeting of the Radio
Society of Great Britain.

The Chairman.

T'he next item on the Agenda is :

Broadcasting : How it affects members of Atllliated
Societies :—

(a) From the point of view of those holding
Transmitting Licences.

(b) Those holding Receiving Licences.

‘This afternoon we have with us, as a member of
the Radio Society of Great Britain, a broadcasting
authority. I refer to Mr. Reith, the General
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Manager of the British Broadcasting Cornpany.
I hope that we shall later have the pleasure of
hearing something frorn Mr. Reith.

Major Basil Binyon.

1 am sure all of us who are interested i1 amateur
experimental work appreciate the fact that to the
amateur. and particularly to the transmirting
amateur. broadcasting may at times be very
troublesome, particularly as regards the 440 metre
wave. But surely, with the suggestion we have
before us for rhe formation of a Radio Relay l.eague,
organised for all those holding transmitting licences,
in conjunction with the Radio Society of Great
Britain, I am sure we could obtain some other
transmitting wave which would enable us to carry
out those experiments throughout the whole
broadeasting periods.

But just consider for a moment what it is that
broaclcasting can do for the amateur. (ne has
heard of the disadvantages of broadcasting to the
amateur. One ought not to lose sight, however,
of some of the advantages, because at any rate
1 am convinced there are some advantages which
arigse. Speaking from my own cxperience, personally
I certainly have found regular telephonyv pro-
grammes exceedingly useful in carrving out a
whole variety of experiments in connection with
improvements in receivers, testing of all other kinds
of loud speakers, and rcsearch for improvernents in
articulation in receiving apparatus, and a number
of things of that kind, where regular transmitting
programines are very heneficial.

Broadcasting is unquestionably creating a great
deal of interest throughout the countrv. What
does that mean to our amateur societies ¥ People
who knew nothing ubout it before have becomne
interested purely fromn the point of view of hearing
a concert. A little later on they come to want to
know how the instruments work, and later they
will join a wireless society, and it is therefore a
great help in bringing in new recruits.

I would emnphasise the point that societies are
formed to look after the interests of the experimenter
and that listeners-in will soon be the vast majority
of wireless users, and though we may he organised
we have to remember that if we are going to be a
nuisance to the listener-in in any way he will
perhaps organise himself against us, and therefore
what we want to do is to regulate our transimissions
or work in co-operation so that we secure the best
results, and at the same time allow people who
only want to listen in to broadcasting to enjoyv
broadeasting.

The discussion was opened by comments by a
number of delegates. most of whom pointed out
the difliculties under which experimental work, and
especially transmitting, was conducted as a result
ol the monopolising of the ether over the period of
broadeasting, and on a wide band of wavelengths.
Mr. J. W. C. Reith.

I'here wus once a fellow called Daniel who, on
entering a room, was introduced to society in which
le found he was not welcome. Daniel was much
wiser than I, because 1 came here willingly. In the
little while I have heen here I have been very much
inelined to study the most expedient means of
exit !

There is no doubt that the formation of the
British Broadeasting Company has aroused criticisin
1o a very large degree in two quarters. First
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from the amateur (or the experimenter), secondly
from certain commercial undertakings who may
consider that they have been excluded. or are about
to be excluded, from fulfilling their lawful functions.
The difticulties that we have been faced with have
heen, are still, and will continue to be, enormous.
Criticisms which were made are, shall 1 say, of
three orders. Before I indicate what those are,
I may mention that 1 have had to decide three
weeks ago, when I joined the British Broadeasting
Company, whether I was going to set out to reply
to those criticisms and endeavour to eliminate the
misconceptions which had arisen, or whether I was
going to get on with broadcasting. We decided
to get on with broadeasting, and I think most of
those who listened to our programme last week
when we were transmitting opera would agree that
we have attained a certain degree of success.
Criticisms are of these three categories. First,
the perfectly reasonable ; second, the not wholly
unintelligible, and thirdly the altogether ridiculous
and inaccurate. I am not, of course, referring to
the criticisms which we have heard to-day. I am
just going to point out some of the difficulties.
Our programmes are exceedingly expensive. A very
gross misconception exists that we are a most
prosperous firm, coining money. Our revenue is
derived from two sources—Post Oflice licences and
royalties. I could give you figures of the number
of hroadcasting licences and experimental licences,
and the preponderance of the experimental licence
over the other would, I think, surprise you. Now
we know there are thousands of people in possession
of apparatus with no licences at all. 1 personally
know several and endeavour to deal with them.
The Post Oflice are undoubtedly going to get at
them some time. [ know that there are firms
selling to holders of broadasting licences apparatus
which does not carry the Broadcasting Company’s
stamp. If a man with a broadcast licence goes
and buys a set which is not marked “ B.B.C.”
wo get no tariff on it, and he gets the whole of our
programme for 5s. a year. If he has an experimental
licence and buys so-called experimental apparatus
he may be doing it with the sole purpose of lis-
tening-in to broadcast programmes. We are up
against the operations and opposition of ‘“ experi-
menters,” falsely so called. One speaker indicated
what broadcasting owed to the experiments of
the amateur. Don’t you think we realise it ?
Don’t you think we realise that perfeetly well,
aud that if it had not been for the many years of
arduous efforts on the part of the amateur, broad-
casting would not be an accomplished fact ? We
are not really the hard pig-headed commercial
concern we are sometimes represented to be.
Nor are we, on the other hand, an iniquitous
monopoly, as some commercial concerns consider
us to be. \We acknowledge our debt to the amateur,
and if we did not acknowledge it—well, more fools
we !

I would point out that it is quite likely that the
amateur may do a good deal for broadcasting in
the future. If he is experimenting and succeeds,
where is his market if the Broadecasting Company
had not succeeded in preserving that market for
him ? The experumenter can help us in two points.
Where you know a man is ungenerous and dis-
honourable, help us in that. Where you know a
man is not using B.B.C. material-—by unscrupulous
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means —help us in that! T think you will agree
with me that it is not in accordance with British
ideas that a man should get something for nothing.

We are in every way out not only to co-operate
with you, but to assist you in recognised experi-
ments where possible.

As regards broadcasting hours, we are under
obligations to the public to put some kind of pro-
gramme over, and everybody in the country holding
copyright or any other rights are on to us. [’eople
say is it necessary to have broadcasting pro-
grammes from 5 to 11 o’clock regularly, and though
it may surprise yon, some people seem to enjoy
them. What are the public going to say if we
suddenly shut down to give the amateur a chance ?
We must regard, above all things, the terms of the
licence under which we exist, and under those terms
we are under an obligation to broadcast to the
public through the stipulated hours.

We invite your co-operation. and, speaking on
behalf of the Company, I say that we will and can
have no other attitude towards you than that of
anticipating your co-operation.

The Chairman then said :

We have had a very interesting discussion on
broadeasting. I do not think anybody will accuse
me of being a champion of broadecasting to the
detriment of the amateur, and perhaps on that
account I am all the more free to confess how greatly
I enjoyed the programme of 2 LO, particularly
during the Christmas festivities, which, from the
point of view of anyone with children at home,
introduced a very novel and welcome element, to
say nothing of Covent Garden opera, culminating
in that wonderful Melba performance the other
night. 1t was just two years ago. almost to the
day, and in this very room, that the Second Annual
Conference asked that permission should be granted
to the Marconi Company to broacdcast from
Chelmsfor.

We boldly asked for music, and. greatly daring,
defended the request by claiming that the
amateur experimenter was such an asset that he
should be encouraged by popularising the science.
After losing nine months in patient negotiations
we presented a petition which produced the desired
result within a fortnight. There is a saying that
we English muddle through, that we go slowly, and
always follow after other people, but that ultimately
we usually do it very well. I think the Broadecasting
Company are doing it very weil, and that their
organisation is not of the kind which is here to-day
and gone to-morrow, but is substantially founded.
Our duty is clear. It is perfectly true we were
there first. It is true we were not consulted on
the vexed question of wavelength. But don’t let
us forget that the object is the greatest good to the
greatest number, and just as we have set up a
standard of good manners in things wireless, so we
must maintain it. We are going to see to it that
the law is obeved, and 1 think Mr. Reith will find
that we are competent to do a great deal of work
in the way of removing difticulties without detriment
to our own interests. Certainly such evils as
reaction, illegal practices, the taking out of no
licences at all, and the purchase of goods which are
not intended to be bought with broadecasting licences
and things of that kind, will not be countenanced
by the Radio Society of Great Britain. It and its
152 aftiliated societies are on the side of law and order.
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SHALL WE SEE YOU

at the
Daily Mail Ideal Home Exhibition

OLYMPIA

MARCH 1Ist — 24th, 1923

STAND No. 27

LISTEN-IN

at Shaw & Kilburns.

EFORE you buy a Wireless Receiving Set
it will pay you to call at our Showrooms
and * listen-in "’ on the many sets that we
have in use.
Whatever you require, vou will have the
opportunity of comparing the various makes
before making your decision. Complete sets
from the self-contained Crystal type at £3, to
the wonderful five valve sets at £50, may be
seen and tried here. You are under no
obligation to purchase.
Call and hace the working of the various sets
explained to you.

Agents for all the leading makes. including
FELLOPHONE, MARCONIPHONE, GECOPHONE.
BRITPHONE., ARISTOPHONE. RADIOPHONF.

Two Valve Set, Complete without RE-ECHO. TM.C.

Valves £12. 112-114, Wardour Street, W.1

Telephone 6 lines Regent 6120
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More and More Wireless
Manufacturers are specifying

| BROWN’ S |

Super - Sensitive

| TELEPHONE

RECEIVERS
‘ Types A and D

THERE MUST BE REASONS FOR THIS. ,
It is because, with the “BROWN"” TYPE A Head-
phones the range is much increased, and signals
difficult to detect with the use of the usual ‘
telephonic receivers are clear and distinct when

‘ these instruments are used. ’
These headphones possess an efficiency of three

‘ times that of other telephonic headgears. Their
extreme lightness and ease of adjustment make ‘
them the most comfortable of all headphones

‘ to wear.

TYPE D is also recommended for wireless tele-
phony or for ordinary telephone work in which the
extreme sensitiveness of Type A is not essential.

PRICE Type A (with Cords) The Pair. PRICE : Type D (with Cords)
120 o ‘ 4‘000 hms oo £§lg g 1280 ohms, the pair .. 00 £2 8 O
Qver 1200hms o ol od Over 120 to 4,000 ohms, thepnlr 212 0
hms to 8,000 ohms 3 8 0
440000 Carriage Paid in U.E. Oarrlage Paid in U.K.
’ OBTAINABLE FROM ALL WIRELESS DEALERS.

In universal use. Supplied to British and Foreign Governments,
Ilustrated Catalogue of our Headphomes, Loud Speakers and Amplifier poss free from—

S. G. BROWN, Ltd.

London Offices and Showrooms (RETAIL ONLY)-—

19, MORTIMER ST., LONDON, W.1

TRADE COMMUNICATIONS ONLY TO:—
HEAD OFFICE AND WORKS: VICTORIA ROAD. NORTH ACTON, LONDON, W.3
Telegrams—"' Sidbrownix, London.” Telephoue——Chlsmck 312 and 313.
Sole_Agent for the Argentine—Horacio D. Guerrero, Las Heras, 2486, Buenos Aires.
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Questions and Answers

NOTE.—This section of the mugazine is plured «at the disposal of all recders who wish to receive advice
and information on matters pertaining to hoth the techiicul and non-technical sidex of wireless work. Readers
should comply with the following rules :—(1) Each questions should-he numbered and writiein on a sepurate sheet
on one side of the puper, and addressed ** Questions and Answers.” Editor, "I'E WIRELESS \WORLD AND Rapio
Review, 12/13, Henrietta Street, London, W.C.2.  Queries ~hould he cleur and concise.  (2) Before sending in
their questions readers are advised to search recent nuinbers to see whether the same queries have not been dealt
with hefore,  (3) Each cononunication sent in to he accompunied hy the ** Questions and Answers’ coupon
1o be found in the advertisement volumns of the issue current at the time of forwarding the questions. (4) The
name and address of the querist, which is for refercice and not for publication, to appear at the top of every sheet
or sheets, and unless typenritten, this should be in block capituls. Queries will be answered under the initials

and town of the correspondent, or, if so desired. under «

nom de plume.” (5) In view of the fact that « large

proportion of the circuits and apparatus described in these answers are covered by patents, readers are advised
hefore making wse 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 maximum which may be sent in at one time.

CCE.B.(S.E.15).--(1) The sarnples oi materials
submitted are quite stitable for use in the con-
struction of econdensers. "Uhe tinfoil 13 about
0-001” thick and the paper less than 0-001”.
It will be difticult to calculate with any accuracy
the capacity of a condenser huilt with rhese na-
terials.  However, vou should try. 'Che specific
induetive capacity of paper may be taken as 2-4.
(2) We suggest vou take tappings at 200, 350,
550 and 800 turns. ‘Fhe remainder of the wire
should be used in a larger coil with a dwmmcter
of 2”. You will not require a variable condenser.
(3) There is no hest value for the coupling, and we
suggest vou find by experiment whieh is better
for the wavelength range over whieh vou wish
1o receive. (1) The correct sizes of pins and the
spacing between the centres of the sockets is given
on page 328, December 9th issue.

CRK. (Flint) asks (1) How to wire up «
receiver so that different potentials may be applied
to the high frequency detector and low frequency
valves.

(1) The connection is quite easily made. Instend
of a common lead supplying the H.'I". to the anode
of the valve. one lead is taken to the high frequency
valves, another to the detector valve, and the third
to the low frequency valves. Three plugs are
provided for tapping into the battery. ‘The method
18 given in Kig. 1, page (0I, I"ebruary 3rd issue.

‘“ H.R.”' (London, N.6) refers to the Armstrony
super-regenerative  receiver and ashs (1) Could a
circuit be given in which only two valves are used.
(2) May « cardboard tilfe wound with No. 26 D.C.{.
coupled to the tuning coil he wused instead of the
variometer. (3) May 80 or 100 volts he used us
the high tension supply for the anodes. (1) Is an
“Ora” type valve suituble for this receiver.

(1) See the reply to ** H.R. (Highgate) in
the issue of January 6, 1922, page 488. (2) and
(4) It is always better, when one is con-
structing a receiver of this description, to follow
out the writer's instructions precisely, and when
one has gained working experience with this type
of circuit, it is then an easy matter to make changes
and experiment, but until considerable experience
is obtained, great ditliculty will be met with in
securing sutistactory operation. (3) 80 or 100 volts
13 quite a suitable potential for the anodes of the
valves.

“*F.F.>" (Manchester) asks (1) Whether the
combined length of the aerial and lead-in may he
100 irrespective of the numher of wires used in parallel.
2) Would it be necessary, if onc wishes to changye
the aerial, to get the permission of the Post Office.
(3) Would the substitution of « four or siz-wire
cage ucrial be an improvement. 1t is desired to
conduct  expertments  with  long wave veceplion.
(1) Is 7 22 stranded wire hetter than No. |6 hard
draswn copper wire for uerial puirposes.

(1) We helieve the Post Oftice will allow you 1o
er>ct an acral, the length ot which irom the free
end to the earth connection i3 100, Any nwuinber
of wires mav be used in pwrallel.  (2) \We do not
think vou will have to obtam permission before
vou may add mors wites in parallel to the aerial.
(3) We do not think any great advantage will he
obtained by thz use of u cage aerial, as you are only
intetestad in reception.  (4) We suggest vou use
the No. 7/22 strandad wire mstead of No. 16 hard
drawn copper wire.

CF.GL (Birmingham)  eefos to Figo 3,
paye 549, Janwary 20th issuc, and ashks whether it
will meet his requirements,

With refarence to the diagram, Fig. 3, page 544,
January 20th issue, the circuit is quite correct,
and is a good circuit if the switching arrangements
meet your raguirements. It is necessary to couple
the high frequency valves by ineans of the condensers
and resistance shown in the diagram, and we would
point our that the resistance is not joined across
the condenser, but is connecred between the grid
and filament. ‘T'he method of connecting the
potentiometer is indicated in the sketch. The
potentiomater is joined across + and — L.T..
and the two leaks from the grid leaks. instead of
going directly to the filument battery, are taken
to the sliding contact on the potentiometer. Be-
cause the reaction coil is coupled to the close
circuit coil, energyv may be radiated fromn the
acrial cireuit if care is not taken, and we suggest
when listening to broadeast 1ransmissions you
keap t s reaction coil short-circuited.  The reaction
coil could be removed from the circuit, and when 1t
is required to listen to other transmissions. the
short circuit could be removed and rhe reaction
coil brought into use again. Apart from this, we

D2
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think the Post Oftice would grant you permission to
use this circuit.

**AMcD.” (Edinburgh) asks whether anter-
Jerence is likely to be caused from the use of a small
motor generator which is used to supply plant-heating
current.

We suggest you try whether interference i
caused through the receiver when the mmduction
motor is running with the ordinary aceumularor
tilament heating. If there is a hum present in the
receivers, we suggest you screen the motor by
plueing it in an iron box. and take eare with the
earth lead. [f the lends to the motor are earthed
in any way, a sepurate earth should he made for
the wireless receiver. |t muy cousist of a gnlvanised
iron sheet about 2 wide and 3’ long, to which are
soldered the earth wires. 'T'he earth lead should
run direetly to earth, and not run parallel with
the power leads.  When the generator is connectred
with the valve filarnents, it may be noticed that there
is & hum due to the commutator ripple. 'This
is ensily smoothed out by means of u large eapacity
condenser conected across the tilaments. 4 to 6
mfds. would be suitable. Attention should be
paid to the brushes of the generator, because any
sparking here will be heard in the receivers.

CAHY (Cambridge) submits o  diagrem
of connections and asks for criticism and «dviee.

We have examined the diagram submnitied.
and the circuit 18 quite correct. but we suggest
vou use a closed circitit as well as the nerial cireuit,
and the eonnection from the grid leak resistance
should also come to the potentiometer. 'The loose
coupler may be used as the anode winding and a
reaction coil, but it is ruther large it it is desired 10
receive short wavelength signals. We suggesi
vou rewind each winding with No. 22 D.C.€. and
rake off 13 tappings from the anode coil, and 6
from the reaction eoil. 'The alternative to this
arrangement is to unge dead-end switches. The
tuner coil is snitable. When the reaction coil is
coupled with the anode coil, energy will not be
generated in the aerial circuit, but when the reaction
and aerial coils are coupled together, it i8 quite
possible to set up oscillating encrgy in the nerinl
cireuit, which will eause interference.

*¢ J.S.”’ (Bolton) ashks whether an inverted L type
werial s directional, and (f wso, achether it is worth
while attempling to make wse of the property.

The ordinary inverted L. type uaerial is slightly
directionul. and to obtain the benefit of rhis pro-
party, the free end of the aerial should point away
from the station it is wished to receive. = However,
the gain through muking nse of this property is
very slight, and will, generally speaking. be hardly
worth while. Therefore the lead-in should be taken
at the most convenient end of the aerial. [t should,
of course, he direct, and be held snway from the walls
of buildinge trees, nnd so on.

MG (Wicklow) asles (1) For the dimensions
of « grid leak 1o have « resistance of ahout 10,000 m.
(2) Whether « grid condenser and lial connected
with each 1. F. transformer will cause a rednction
tn the supudd strength.

(1) A suitable grid leak would be constructed
us follows : .\ piece of chonire rod 14" in diameter
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should have eight grooves (-5 deep and 0-3’" wide.
Each should contain 1,000 turns of No. 38 Lureka
wire, preferably D.S.C. It is not necessary to
take any pains to ensure that the grid leak winding
shall be non-inductive, as no great advantage
is brought about through the use of a non-inductive
grid leak. [t is very convenient to provide tappings
on the grid leak, and in between the slots the wire
may be brought to a hrass tab which is secured
with a small serew.  Althiough the grid condensers
and leaks are permanently connected in the r¢
receiver, it will be found that no serious loss in
signal strength will result when high frequeney
transformers are used in plice of the tuned anode
or anode resistance method. It is, however,
better (0 remove the grid condensers and lenks,
except from the detector valve.

*H.F. (Orpington) asks (1) How connection=
are arranged so that the anmics of the valves may be
supplied with independent coltage taps. (2) How
wmay the last valve in the L. . amplifier be converled
to a power valve.

(1) The arrangement is very simple. and isindi
cated in Fig. 1, page (01, in rthe issue of February
3rd. Instead of the ends of the transformers being
coupled together and taken to one H.T. terminal.
independent leads are taken from the transformers,
and are tapped off the battery as tequired. There
will be no voltage (rop due 1o the anode current
passing through the filament resisrunce, becuuse
the anode current has sueh a small value. (2)
We snggest you counect a few negative cells in
the grid cirecuit of the last valve, and increase
the anode potential to about 200 volts. We
wornld refer you to the article on puge 601, February
3rd issue of this journah

*G.F.K." (Sidmouth) asks (1) Whether we
can identify stations from. the particulars submatted.
(2) Why the signal strength was inereased when «
tapping was taken from the centre of the qril leal
which consisted of pencil lines wpon a picee of
cardbuard. (3) Would the H.T battery send suflicient
currenl through the grid leal; to couse it to run down
rapidly. (4) Ave the results obtained satisfuctory for
a single valve receiver.

(1) We have no definite information concerning
the srations referred to, and we believe the call-
signs have only recently been allotted for ex-
perimental work. (2) We cannot say why vou should
obtain sucli a great incrense of signal strength
when the H.T. is connected with the grid leak.
but we think if a proper grid leak were used, you
would not notice changes in the signal strength
through magking connectigng of this kind. (3) The
arnount of current passad by the grid leak when
connected with the H.F. hattery would be so
s nall that 1t could be neglected. (1) We consider
you are obtaining good results with your receiver.

CCALCTT (Woodford) ashs (1) Whether « tele-
phone transformer is necessavy. (2) What resistance
telephones should be used. (3) If the telephone trans-
Sormer ts unnecessury, what would be the resistunce
of the tele phones to be used. aund how would they b
conunected in thc same circuit.

(1) and (2) We suggesr vou use the telephone
rransformer. 60 ohm telephones should be used.
‘The transformer clescribed on page 533 of the
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The First Commercial Wireless
Telophone Service in Great Idntain
1s used for
@ommu.m‘can‘ms between the offices
of the Mersey Docks &~ Harbour
Board in Liverpool and the Bar
Lightship beyond the mouth of the
Mersey. Ghe Marconi apparatus in
each case is operated by the ordinary
Harbour Board staff and has bean
in continual use since its instullation
over a year ago. — "Calling up® }
is performed by means of the-
¢ &8 Marconi wireless bell © ¢
MARCONLS WIRELESS TELEGRAPN €O. LTD

MAROONI HOUSE, STRAND. LONDON, W C.2
Telephone : CITY 87/0.
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P.0O. Regd. No. o181.

1 “BRITPHONE?” No. 4

15 Cabinet Measurements, 20}”X 16}* X0}*. Range covers 200-25,000 metres wavelength

N excellent four-valve Broadcast Receiver in polished mahogany -
a3 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., t 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 usc with any loud speaker. The high tension
voltage on this valve can be anything upto 400 volts, thereby obtain-
ing tremendous increase in volume of sound, suitable for enter-
tainments in large halls or out in the open.

PRICE &@vwariieississs 40 Gns.

All * Britphone " Apparatus is approved by the Postmaster-General and is
manufactured under J¥arconi licence.

BRITISH WIRELESS SUPPLY Co. Ltd.

Head Office - - 6., BLENHEIM TERRACE, LEEDS.
Phone—26926. |
London Showrooms - - 64, FRITH STREET, W ’ [
(off Shaftesbury Avenue)) ¢
DEXMONSTRATIONS DAILY. Phone—Gerrard 2789 !
18, Eldon 5. - Charen § |
on u: Newcastle. 1I, eet,
Phone-—Neweastle.on. Tyne, 160 City. Phone— Wes, Ha‘:’cﬁ;o:}"%?“ .
4, Pembroke Sq juare, above Bar, Southampton. 8, Corporation Street, Balfast
Phone—Soulhampton 403. 26 Newport Road, Middlesboro.

SO OROTER OO 6L
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January 20th issue is, as you suggest. quite guitable
for your purpose. (3) [t vou do not care to go
to the trouble of making a telephone transtormer,
higli resistance telephones may be used. Tele-
phones with a resistance of 4,000 ohimns will be
quite suitable, and should be connected in the
circuit as shown on page 532 of the January 20th
1ssue.

** READER '’ (Birmingham) asks (1) Whether
the circuil submitted is suitable. (2) What are
suitable values for the condensers. (3) What would
be a suituble frame aerial. (4) What is the value
of the resistance marked R in the diagram submitted.

(1) The receiver wired according to the diagram
submitted will certainlty give signals, but we suggest
vou use a standard arrangement. A number of
circuits appear in these columns from time to time.
(2) The condensers have the following values:
C,, maxitnum value, 0-0005 mids. ; C,, maximum
value. 0-0003 mfds.; C, aximum capacity,
0-002 mfds.  (3) We suggest a frame aerial with
(' sides and ten turns, the turns being spaced
4 apart. No. 18 D.C.C. wire is suitable. [Four
or tive tappings should be taken. The resistance
R may be 2 megohms.

** A.C.S.”" (N.10) submits a dwgrum of connec-
tions of his receiver and asls (1) Is the circuit correct.
(2) What is the value of the inductance marked X
sn the diagram. (3) What H.T. battery is nceded
for use in connection with ** Ora’ type valves.

(1) The diagram is quite correct, except that a
connection across the series parallel switch is
missing. This connection is given in all diagrams
which appear in these columns. (2) The value
of the inductance X is such that, together with
the tuning condenser, it tunes to the wavelength
of the closed circuit. A plug-in coil may be used,
and would therefore have about twice as many
turns as the closed ecircuit coil.  (3) We suggest
vou use a 60.voit H.T. battery. A lower voltage
often gives quite good results, but it is convenient
to be able to provide G0 volts for the anodes of the
low frequency valves, even if this voltage 1s not
required for the high frequency valves.

** THREE VALVE ’’ (Wallington) axks (1)
IWhether hetter results should be expected if different
types of valves are used for H.F. and L. F. amplifica-
tion. (2) Why, with the aerial tuning condcnser
in parellel with the A.T.1., the signals are much
wealer, and in addition, the receiver oscillutes
directly the anode winding ts tuned to the wavelength
of the aerial circuit.

(1) We do not think there will be any great
gain in signal strength through connecting ditferent
valves in the high frequency and L.F. portions
of vour receiver. It is generally advisable to
use one tvpe of valve throughout the receiver,
and we suggest ' Ora ” type or “ R " type valves.
(2) When receiving short wavelength signals,
it is often noticeable that the signal strength is
louder when the A.T.C. and A.T.I. are connected
in series. When the anode winding is in tune
with the closed circuit, there is a tendency for the
receiver to oscillate, and for this reasen the grid
leak is connected with the grid and - LT It
there is still a tendency for the receiver 1o generate
oscillations, we suggest vou reverse the connection
to the reaction coil, so that the tighter the reaction
coil coupling, the greater is the reduetion of
signal strength.
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¢ G.V.F.”" (Beckenham) asks (1) What would
be a switable winding for an anode coil and

reaction coil. (2) If an experimental licence 13
taken out betuween now and June. is it necessary
to renew the licence again in Junc. (3) Is a

variable qrid lealk likely to be satisfactory when mude
of a piece of ehonite, containing pencil lines along .

(1) We suggest you wind the anode coil 8’ long
and 3} in diumeter as suggested. with No. 34
S.8.C. wire. There should be 12 tappings. The
reaction coil can be 2}’ in diameter and 6’ long,
of No. 34 8.8.C" wire. (2) We have uo definite
information on this point, but the Post Office will
ask you for the renewal of the fee when it is due.
\We believe it will be due upon the anniversary of
the date of granting the licence. (3) We do not
think a variable grid leak constructed as suggested
is of much value, because it is so difficult for one
to know the actual resistance of the leak, and it
is not always possible to obtain consistent results.
The usual value of grid condenser and leak is
0-0003 mids. and 2 megohins.

** SPARKS "’ (Stone) asis (1) Is the proposed
arrangement corvecl. (2) What improvements could
be made. (3) Would the Post O ffice give him per-
mission lo use the recciver.

(1) and (2) The diagram is correct, but it is not
necessary to connect a variable condenser across
the L.F. transformer connected in the anode circuit
of the first valve. ‘T'he grid condenser should have
a value of 0-0003 mids.,, and you would find it
helpful to connect a 2 mfd. condenser across the
H.T. battery.. (3) As the reaction coil is coupled
with the aerianl coil. it will be possible to easily
transfer oscillating energy to the aerial cireuit,
and we do not think the PPost Office will give you
permission to use a ecircuit of this deseription,
especially if the receiver is intended for the reception
of broadeast transmissions. The reaction coil
should be short.circuited, or one stage of high
frequency amplifiecntion be used.

*“RAWLINGS ’' (Hull) submits particulars
of a valve which he hus pwrchased, and asks whether
we can give him any information.

We regret we Lave no information concerning
a valve of the type in your possession. It is ob-
viously an American valve probably a small
power valve. You will be able by experiment
to find out the approximnate tilament voltage and
current, when we should probably be able to
identify the valve.

**W.L.B.”" (Bristol) asks (1) What is the
wavelength range of a loose coupler, particulars of
which are submitted. (2) What would be suitable
windings for an anode coil. (3) What would be a
suitable reaction coil. (4) What iz the address of
the manufacturers of the Fuller Block Accumulalors.

(1) The wavelength range of the loose coupler
will depend very largely upon the dimensions
of yvour aerial, but with a normal aerial the range
covered is approximately 150 to 900 metres. (2)
A suitable tuning coil would be 3” in diameter
and 6” long, of No. 32 8.5.C".  The coil should be
tuned with a condenser having a maximum value
of 0-0002 mids. (3) A suitable reaction coil
would be 28" in diameter and 4" long, wound with
No. 34 8.8.C. wire. Five tappings should be taken.
(4) The address of the manufacturers of the Fuller's
Block Accumulator is Iddesleigh House. Caxton
Street, Weatminster.
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** STUCK *’ (N.W.8) has a receiver and uses a
crystal for rectification, and asks why the addition
of one valve does not give much magnification.

The fault probably lies in the transformer which
i used. We suggest you try different ecombina-
tions of crystals, and use the combination which
gives the loudest signals. As vou probably know.
the different crystal combinations have different
resistances, and with a little experimental work
vou will find the hest combination whicl, used in
conjunction with the transforier, gives the loudest
signals.

** J.0.”" (Manchester) asks what size variable
tnductance to use in conjunction with a crystal for
the reception of broadcast transmissions.

We suggest vou use an aerial coil 4’ in diameter
and 3" long. of No. 20 D.C.C. The secondary
may be 3" in diameter and 4" long, of No. 26 N.C.C.
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**E.J.M.’" (Surrey) asks whether the proposed
method of coupled L.F. valves would give as good
resulls as the usual low frequency transformer method.

The proposed method is often used with success.
The grid condenser should have a value of about
0-002 mfds., and the grid leak about 1 megohm.
Good results should be obtained, and when proper
adjustments are made, the results should compare
favourably with the more usual transformer
method of coupling.

**H.H.D.”’ (Essex) asks (1) Whether it is
possible to charge accumulators from A.C. mains
using a chemical rectifier of the type described recently
in this journal. (2) If the method referred to
i3 practicable, please give specifications of suilable
transformer for use in connection with the charqing
of a four-valve accunmndator. (3) What would be
suitable dimenasions for the cells used in the rec’ifier.
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Fig. 1. 4 5-valve receiver with | H.F., 1 Detector
coupled and the reaction cotl is coupled 1with this

L.F.

**R.T.”” (Kent) asks for a diagram of a five-
valve receiver.

A suitable diagram is given in Kig. I, and shows
how one H.F., one detector, and three L.F. valves
are connected. Suitable values for the condensers
are given in the diagram. Switches are connected
for the purpose of connecting the telephones to
any of the last three valves.

‘* WIRELESS *’° (Staffs.) asks (1) Whether
the proposed method of constructing o low frequency
transformer 18 switable. (2) What resistance tele-
phones should be used in conjunction with the tele-
phone transformer. (3) What type of valve 1s
recommended for use in the high frequency portion
of the circuit. (4) Showld he expect lo get better
results if the No. 12 copper wire which s at present
used in his aerial were removed and No. 7/22 copper
wire is used in ils place.

(1) The telephone transformer primary winding
may consist of 2} ozs. of No. 42 S.8.C. wire, the
secondary being 51 ozs. (2) 'The telephone trans-
former should work quite well if 60 ohms telephones
are used. (3) We suggest you use *° R ™ type or
“Ora” type valves. There is nothing muech to
choose between them. (4) We do not think you
should expect to obtain a great increase in signal
strength through using 7/22 copper aerial wire
in place of No. 12,

,and 3 L.F. valves. The H.F. valye is transformer
transformer. Switches are provided for culting out
valves.

It is not possible to charge accumulators with
the aid of the chemical rectifier referred to. This
rectifier will only pass a current of a few milli-
ammeters, and it is therefore only suitable for sup-
plying the anode circuits of the receiver. To charge
your accumulator satisfactorily, a current of 3
amperes would be required, and we suggest you
use either a mechanical rectifier or a special valve
rectifier.

SHARE MARKET REPORT.

Prices as we go to press on February 23rd are :—

Marconi Ordinary £2 14 6
1 Preference 2 610

- Debentures 108 0 0
Inter Marine I 8 9

' Canadian 01! 6

Radio Corporation of Amerieca:

Ordinary 15 0
Preference 13 3

The Directors of W. T. Henley’s Telegraph
Works Company, Ltd., recomunend a final dividend
on the ordinary shares of 2s. per share less tax,
making a total of 3s. per share.
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EComplete in EVERY respect and

exactly as illustrated, to the

following specification.

Rotary, Air Dielectric, 22 Gauge Aluminium
Vanes. Metal to Metal Adjustable “Bearings.
Spacing between plates sufficient for pressure up to
1,000 volts. Bult upon Ebomte. Engraved
= Ebonite Dial.

TYPE A 1. is enclosed in Celluloid Transparent Case with circular
Ebonite top and bottom plates. High-class finish. A very fine piece
of workmanship which will compete favourably with the most expensive
Instruments on the market.

TYPE A 1. is suitable for mounting on any Panel up to 3” thick by
== drilling 3 holes. Supplied with screws for fixing.

TYPE A.l Cap. ‘ooos

e IO TG aadit e T

= PRICES :
e Type AL Plates. Type A.IL I
‘001 .. 15/- 57 .001 .. 10/-
APPRECIATION FROM 0005 12/6 29  -0005 .. 8/6
PEOPLE WHO MATTER. -0003 11/3 19 0003 6/9
11, Albert Grove l§g‘lllﬂslsca -0002 10/- 13 -0002 5/6
Gentlemen,

..... The quality of your products
is good and the price is very reasonable,
Yours faithfully,
Jobn H. C. Harrold,
Radio Engineer and Lecturer.

116, Verdon St., Sheffield.

..... We have tested your Con-
densers in the circuits we propose to use
and we find them O.K.

Yours truly,
Brookes Bros.,
Manufacturers of Sclentific Apparatus.

The Manor, Willenhall.
Dear Sirs
1 thank you for Condensers as per
invoice enclosed dispatched to Park
Engineering Co., Willenhall. These are
eminently satisfactory....
Yours faithfully,
W. Harvey-Marstos,
Manufacturer of Wireless Components.

Francis Law, Ltd.,
Electric Light and Pmlwer Engineers,

lkley.
Dear Sirs,
. ...we are keeping the samples
in quesnon and are highly satisfied .
Yours faithfully,
Francis Law, Ltd.

In response to numerous enquiries we beg to state we
manufacture Variable Condensers only.

FALLONS

THE CONDENSER PEOPLE
2302, HERMITAGE ROAD, LONDON, N 4.

Vernier Condensers, 3 plate,3/9; 5 plate, 4/6
Postage and Packing :
1, 1/-; 2, 13; 3, 1/8
If more than 3 kindly mcludc ample for

packing and carnage.

Don’t allow our low prices to prejudice you. They are
no criterion whatever of the value we offer. Our
Motto is QUALITY FIRST, and every Condenser
carries our money-back guarantee.

O O

Prompt
Delivery.

"/ual'mﬁudmzl' A
Cash with

order.
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Result of
14 Years’ Experience

' , \,
Canadian

I/' 7 BrandesLimid,
e sier

SUPERSENSITIVE ““SOUND MATES ”’

It was Reginal Fessenden, distinguished Radio
Engineer and Inventor, who designed the first
Brandes Headset 14 years ago. Ever since
Brandes Headsets have been not only Super.
sensitive so that they respond to the faintest
signal, but ** Matched Tone *’ Headsets.

Counterfeits are offered with the statement
that they are ‘* As good as Brandes *’ but their
phones are not supersensitive ** Sound Mates."’

In Radio Receiving two telephones are better

than one, but only when they are absolutely
** Sound Mates."’

MADE IN ENGLAND AND BEARS B.B.C. STAMP.

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

Telephone : LANGHAM 1145.
Trade enquiries invited.




MArcu 3, 1923 THE WIRELESS WORLD AND RADIO REVIEW XXV
[ J

-

&myﬂﬂg‘ﬂé’ .

q free evening’s entertainment in your own home whenever

you wish. Just think of it ! Broadcasting means all that

and more. It is the ¢ Open Sesame *’ to unlimited vocal
and instrumental concerts, plays, lectures, speeches and the
latest news items. The G.R.C. Radiophone gives you all these
pleasures in a way that no other Receiving Set has yet achieved
Every one of these instruments is a triumph of mechanical
perfection and advanced design, and there is a model for every
purse and purpose. Look for the name “ GENERAL RADIO
COMPANY ” on every genuine set—your solid guarantee of
reliability. Seeing is believing and . there’s a G.R.C. dealer
near you.

Write for Free Illustrated Catalogue
and name of nearest dealer.
This model together with many others is being exhibited at the All-British
Wireless Exhibition, Manchester, 17th—24th March, by our Manchester

Agents, Messrs. Mottershead & Co., also at the Ideal Home Exhibition,
Olympia, 1st—24th March.

GENERAL RADIO COMPANY

TWYFORD ABBEY WORKS, ACTON LANE, HABRLESDEN, N.W.10

Yelephone : Yelegrams :
Willesden 30565 (3 lines). “ mMilliamp, 'Phone, London.”’
SHOWROOMS : BRANCHES :

105, Great Portland Street, W.1 Edinburgh and Bradford.

Ex
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“POLAR” CAM - VERNIER COIL HOLDERS

W

-——

RIMENTER

This new coil holder has been designed to render fine adjustments casy. In addition to the usual
quick movement, the movable coils have a slow finc-tuning movement through an angle of about
10 degs. in all positions. Hence, extremely precise adjustments are rapidly obtainable after the coils
have been brought roughly into position by the usual quick movement. It will be realised that fine
settings can thus be secured with precision without groping in the usual tedious manner for the best
position of the coil.
We are convinced this is a matter of real Importance to the wireless experimenter, rendering the
setting of his coils convenient, steady and accurate. ’

Polar ** Cam-Vemier Coil Holders are made throughout in dull cbonite for mounting on panels
r on the sides of instruments. It will be seen they are of very neat and compact design, the slow
movement not involving any bulky mechanism ; they are constructed to take standard coil plugs.

PRICES—3 COIL HOLDER, 209 post free. d
2 COIL HOLDER, 13/9 post free.
Fine adjustment s the key to better signals.
¢ Polar ' Cam-Vernier Coil Holders eliminate tedious fumbling,
Make your reactance adjustment with precision and thus avoid
complaints from your neighbours.

THE

RADIO COMMUNICATION CeL”

| (Suppliers of the G.P.0. Installations at North Foreland (G.N.F.) and Seaforth (G.L.V.)
of Coa:tal Stations for varieus Colonial Governments, and of Ship’s Radio for most of the
k Great Shipping Companies.)

[V —

SRR S M e

34/35, NORFOLK STREET, LONDON, W.C.2 3 !"

e

4l BRANCHES. i\u\c\;lc.asncj 17 Sandhill.  GLASGOW- 116 Hope Sweet,  LIVERPOOL—67 Dale Sureet. 11 ‘
C I°’F—Atlas Chainbers, James Street. SOUTHAMPTON- , . r'

WARRINGTON-~ 37 Bridge Strect ABERDERN 2 Queen's Terrace. ! ﬂ

Hadden Street.
Jce
——r e P e 47
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Volume versus 1inkle !

Hear in comfort on this fine two-
Valve Set—no need to strain your
ears In case you miss a word.

~{“HE purity and volume of the tone obtained from the BROAD- passed for issue, and is sold on the express understanding that it
l CAST MAJOR is a revelation to those who have only listened- must give vou complete satisfaction after a seven days® trial in

in to Crystal Sets. When buying your first Receiving Set be sure your own home, or mouey willingly refunded in full

to get one with a generous reserve of tone sufficient to carry you Its handsome. polished Oak Cabinet, with plated piano-typu

through on nights when transmissions are poor. For this you need hinges and all conuections at rear. is a worthy addition toany room

two Valves. If you suffer from tratfic disturbances, too, you'll Get one now. You'll be investing in a Receiving Set which will

appreciate the extra volume from such a Receiver as the BROAD- prove a never-euding source of enjoyvinent

CAST MAJOR. No need to drop the Head- . .

phones in disgust when a heavy lorry Savis i s sl SIS ASSW R Y alujeviewTs s olo e s msio NOTE.—\hen this Set is required

for use with Broadcast Licence a royalty

rumbles by.
y of 35 - must paid at time of pur-

chasing. The rovalty of 25/- due to
Marenni Co. is being paid by us;

COMPLETE

£9:9:0

VALVES 15/- each extra,

THE EQUIPMENT SUPPLIED WITHOUT
EXTRA CHARGE.
ACCUMULATOR, 6-volt 40 amps. Best

British Mamufacture

H.T. BATTERY, 60 volt, specially made
to our specification.

HEADPHONFES. Oue pair of Western
Flectric 4.000 ohms, highly eflicient
AERIAL WIRE, 150 feet of enamelled

If you live within 2§ 30 miles irom
Loudon, Manchester, Birmingham, New.
castle, or Cardiff, you will find the BROAD-
CAST MAJOR an ideal Set. You may
be asked to pay very much more, but
vou will certainly not get a better
Se copper.

INSULATORS, Two are supplied-

Remember that every Instrument is sufficient for a single-wire Aerial.
tested on our own Aerial before being

The Peto-Scott Co. Ltd. Tz 64 High Holborn, W.C.1
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: SAYS MR. MAN:
IND-AERIAL
S

1 WANT the Broadcasting and am prepared to buy
ACCUMULATORS | [ WHALE FoR wirkLgss -

a Radio set, but I live in a flat and may not have an
outside aerial. What can you do for me ?

DEALER ! the answer is IND-AERIAL HOOKS

They are esscntisl for a nest, efficlent and portable INDOCR AERIAL. Attached in
& moment to the picture rall of any room they can be taken down just as easily.
They support the aerlal ONE FOOT from the wall on insulated arm, and are pe
disfigurement.

2/9 each; 31/6 doz. Post Free.

Some Agencies otill open in Broadcasting Towms.

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

Bl{unet, 4,000 ve 5 .. 21/8
VALVES— Type s s . .. 12/8 & 14/~
4 Volt 40 Amp. .. 18/8 8 Volt 40 Amp. .. 26/3 or%l o o o e s
4., 60 . 21/8 8 , 60 . .. 32/9 INSULA TORS — 2:&; - o 00 on 133.
4., 80 , 282 8, 8 , .. 3773 Coil Mounts, ebonite .. .. .. .. . 13
- Condenser Plaies, 74 i 2 .. RS P
4 . 100 o 30 8 " 100, it 450 Condenser encloved Vernier .. . .. . 8/
Metal carrying cases for above, with strorg strap handle, Phonophane nolders s s oo . 4=
from 2/- each. Receiving. set complete from 30/~ Complete with Aerial

— a Wire, Insulators and pair of"Phones.d£3 a5
-B.—Do away with your crystal or valve detector and fit

SPECIAL OFFER. on PHONOPHANE. 15 - each. Call for demonstration.

Sosotiely ne. bt shoy sy, ot 19 were || THE WHALE WIRELESS CO.

321, VAUXHALL BRIDGE ROAD, LONDOK, R W1
Phome : Vietorie 5413 (Vietoria}

WIRELESS GOODS.

Headphones, 4000 ohms each 22/8

w2 EBONITE
PARTS FOR WIRELESS

Porcelain at lowest prices. WRITE FOR LISTS.
SPECIALLY TURNED TO
F. YATES & SON’ LTD. INDIVIDUAL REQUIREMENTS
WHOLESALE ELECTRICIANS, Enquirie for wholesale Quantities invited.
144Church St., Kensington, London, W 8 A. H. CLACKSON, LTD. , Vuicanite

Ph Park 4276 (One minute Hill G Manufacturers
i : : | from Notting Hill Gat :
one : Par Central London. & Disirict Riy; | | White Hart Works, London, N.22

RADCOM CRYSTAL SETS

Approximate Range 30 miles.

GOOD DISCOUNTS TO TRADE.

Double Slider Tuner, handsomely mounted on
polished base. Tested and guaranteed, comnlete
with 1oo ft. aeria! wire, 2 insulators and 'ead-in

terminal, 1 pair B.B.C. Headphones, and B.B.C.
royalty - - = = ~ - £4

. 19, RATHBONE PLACE,
Radlo LONDON, W.1

COMPONENTS. LT® Telephone Muscum 3485

Telegs. Radponents, Westcent, London
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“EVER-READY?"

Wireless Batteries
BRITISH MADE, THE ORIGINAL AND BEST.

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

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

¢

(/m/ et : ; E

i Ask for particulars of the :
wa &e‘u‘ Qallawn 742 Wirelioo i “Ever-Ready” Dry Battery :
Yol MW)’“C/‘M ¢ /‘701“74“0720}/ for Lot Temperature Valves. :

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

vl The Ever-Ready Co. (Gt. Brit.), Ltd

HERCULES PLACE, HOLLOWAY, LONDON, N.7.

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

Revised and Enlarged Edition WITH GOOD APPARATUS YOU
CAN GET GOOD RESULTS

AMATEURb v MorseT}ifr;ffI;é; Key
THE VEST POCKET 95 Made Fimi-claw Fa'sh,  Thoroughly Relable.

DlCTlONARY Price 7/6 Post Free

THE WIRELESS PRESS, LTD.

OF
TECHNICAL TERMS 12-13, Hearietta Street, Londcn, W.C.2

USED [N
WIRELESS WORK Questions and Answers
By Harold Ward COUPON
Over 1500 definitions To Bty Questions
Price 2’6 net. Post free 2’9 sent in during the week
- commencing March 3rd, 1923.
The Wireless Press, Limited VOL. X1, NO, 22

Dept. W.W. -
12-13, Henrietta Street, Strand, London, W.C.2 See Conditions ¥n Page 747.




DUBILIER CONDENSERS

QUALITY PRODUCTS AT POPULAR PRICES

Because we concentrate on manufa turing condensers you get
good deliveries,

Our policy makes sure that in Dubilier Condensers you get
quality products at popular prices.

Dubilier Mica Condenser. Type 600.
For use in wireless receivers, with or without Dubilier grid lea
0001 mfd. and o001 mid 2/6 each
ooct mfd. to 0-005 mfd. 3/- each
Condensers with grid leaks - 54 eac
Tested to 1,000 volts.

Dubilier Mica Condenser. Type 600a.
For close mounting in wireless receivers, space occupies z§” X §”
below o-001 mfd. 2/6 each
from o001 mfd. to 0'005 mfd 3/- each
Tested to 1,000 valts.

The Dubilier Condenser. Type 577.

Is a small power condenser and is suitable for either transmitters or
receivers. It has extraordinary small lostes and the capacity
remains constant under all conditions.

From 00001 mfd. to 001 mfd. 7/6 each. Tested to z,0co volts.

Trade terms and descriptive leoflets of these and large pcwer Dubilier Condensers
will be sent on request.

THE DUBILIER CONDENSER CO. (1921) LTD.

DUCON WORKS, GOLDHAWK ROAD, LONDON, W.12

Telephone . Hammersmith 1084 7 L 2
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ENGRAVING

\Iachmehngravmg
on Ebonite Boards l‘

Your Ebonite Boards neatly
and accurately engraved, |

No Order too large or too small |
SPEEDY DELIVERIES “
CHEAPEST IN LONDON

Ebonite boards supplied, drilled
and engraved accurately te yeur
dimensions.

SEND US A TRIAL ORDER.

S. MARKS & SON

&ngraving Works,
7-8, Carthusian St., Aldersgate St., E.C.1
Telephone No: CITY 5040.

O T T E U T T

SNHBIH TR RN i iiannene
STHHTHIN N nmnan IHrnnmunminIiG

&
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Parts and accessories of all
kinds, including the famous
‘¢ Autoveyors ’’  3-Elect-
rode Variable Condenser,
the most efficient precision
controller of oscillations in
Radio circuits.

Marconiphones and all
leading Broadcasting Sets in
stock. Catalogues on appli
cation. Advice and Instal-
lations by Experts.

AUTOVEYORS LTD

RADIO SUPPLIES AND SERVICE,

84, Victoria Street, Westminster, S.W.1
Phone : Victoria 309

WIRELESS WORLD AND RADIO REVIEW

xxxi

Wireless
You CAN get it on the

ASHDOWN

New 2- Valve BBC Set

200

MILES

Loud Speaker

£11 0 0
£1810 0
£ 00

H E AShdown(Blrmmgham) Ltd

Wireless Apparatus Manufacturers

PERRY BARR——BIRMINGHAM

Tele.: Segment "Phone: Northern 859

The VOICE at 2LO

|

You hear the * Voice,”

shall we send you a ‘“‘speak-
ing” likeness of “1t"?

Unmounted cabinet size
silver prints of Mr. Arthur
R. Burrows’ photograph are
for sale.

Only a limited number is
available, so hurry up and
send 9d., and a copy will be
sent by return of post.

The Wireless Press, Ltd.

12-13, HENRIETTA ST., LONDON, W.C2

B



XXXii THE WIRELESS WORLD AND RADIO REVIEW Marcr 3, 1923
S T T T T T O T T T T TR T P T T AT TS

BROADCASTING RECEPTION SETS

OF EVERY DESCRIPTION, and everything for wireless at everybody's price

THE " DUO”
= 2-VALVE RECEIVING SET
::; " Designed for Broadcasting only
Q‘ This Set has a patent coupling and will

not radiate.

-!The High Tension Battery is enclosed,
and there are only six externai terminals,
aerial, earth, "phones, and low tension.
We claim that this Set is the easiest
2-Valve Set to manipulate on the market.
Price, complete, all accessories
for working

Including ’Phones, Ratteries,
HT. and L.T., Aerial Wire
Insulators Total £10 15s. 0d. ¢
B.B.C. Royalty Stamp, £1 15s.ex.

THE ‘' PERFECTO "
VALVE SET
Comprises one D.T. valve
and one L.F. valve,
. l‘unl:éu())ns heal(ematwel
tot rpheus, this Set
giving Volume ‘where the l..

other gives Range.
A Powerful Set for local Broad-
casting. Complete 'Phones. Bat-
teries, Accumulator, Valves,
Aerial Wire and Insulators for-

£10 153, 0d.

B.B.C. Royalty Stamp,
£1 15s. 0d.

ALL INSTRUMENTS
PASSED FOR
BROADCASTING
LICENCE BY G.P.O.

SEND FOR

ML e T T T

(Nearly opposite Farringdon Street Stauon. Metropolitan Railway), five minutes from Holborn Viaduet.

NN s senin

‘.‘lIIIIIIIIIIII|IIIllIIlIIIIIIIIlIIIIIIIlIIII|IIIII|llIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIlIIlIIIIIIIIIIIIIIIIIIIIIII

THE " ALDERSGATE A TWO-VALVE SET WITH REACTION APPROVED BY E

Single Valve Set, complete with all Accessories, POSTMASTER-GENERAL FOR BROADCASTING, No. 0236. =
including 'I’hones, Accumulaters, H.T. Battery Comprises one D.T. valve and one L.F. valve mounted in a hand- -
and Valve .. £7 10s. 0d. some slope back cabinet. Separate filarent control foreach valve, =
B.R.C. Royalty S(am €1 0s. 0d. wavelength range 200-4,000 miles. Prce complete with phones, =
If Aerial Wire and lnsulalor‘ required, §s. extra. battery, accumulator, and valves, arrial wire and insulator =
Hundrads of Testimonials for Etficient Working. £13 13s. 0d. S
(Dept. C)) 81, Turnmill Street, London, E.C. =

[
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T. W. THOMPSON’S

Government Surplus Clearance

NOTICE. -The undermentioned goods are at complete knock-out prices.

All goods being sent strictly by post or rail as stated.
to send carriage unless stated below articles.

ask customers not

We therefore Kindly
No

Trade Discount allowed on these prices.

CABINET SWITCHBOARDS (Minus Dewar Switches), con-
taining Terminal Board with 20 Terminals, 10 1,000 ohms
coils, 2 batteries, bell, hand 'phone with 120 ohms receiver
and transformer and telephone maguoeto. These are mounted
in oak and teak cabinets, inside measurements 13 14
61" deep, with folding doors. Beautiful case for 2, 3 or 4-valve
set. Price 17 8 each. Carriage forward.

OAK CASES for 2, 3 or 4 Valves, Measurements 13}
134 77 deep, with box lid. 14/- worth of oak in each.
3.- each. Carriage forward.

WIRELESS RECEIVERS, 120 ohms each, earpiece.
Siemens. 1 9 each. Postage 9d.

WATCH PATTERN MICROPHONES with replacable inset,
Loud Speaking Type, 1'9 each. Post 6d.

WHEATSTONE BRIDGES. Brand new instruments,
?f‘f;ice Box Type.

Makers,

Post
Cost £9 each. Our price 17/6. Postage

RELAYS. Silvertown, polarised, brass case, bevel glass top.
Very sensitive. Cost £10 each. Our price, to clear, 28 -.
All brand new. Post paid.

TRANSLATING SOUNDERS. To suit relays.
makers. Brand new, 15 - each. Post 1 -

DUPLEX MORSE KEYS. Ebhonite base.
Platinum points. Cost £6 each. To clear,
Post 1 -,

SILVERTOWN GALVANOMETERS, Brand new. Very
sPensmve. for use with bridges or delicate work. 17 6 each.
'ost 1 -

SILVERTOWN GALVANOMETERS. Second Hand, in working
condition, 9~ each. Post1 -

SIMPLEX TELEGRAPH SETS, containing high-class Silver-
town relay, Silvertown galvo., translating sounder, duplex
key, mounted on polished base in polished cases (Soiled).
Cost £45 each. Our price, to clear, £3 each. Carriage
forward.

TELE(:RAPH SETS. Contmmng G.P.O. heavy Morse key,

and alv , terminals, etc Mounted on
polished base in case, 15 - .each Post 1

WIRELESS TRANSMITTING SETS ;Complete), each set
contains 1 Sterling spark coil, ebonite panels, aluminium
spark gap and adjuster. One mica dielectric condenser, and
heavy folding Morse key, all mounted in mahogany case.
Cost £12 each. Terminals, etc. Knock-out price, 12/8 each.
Postage 1/9.

TERMINALS, 2B.A, all new, 16 per doz. Price per cwt.,,
£3 10s. Price per ton, £60. Postage per 6 doz., 1 8. Carriage
forward larger quantities.

TABLE TELEPHONES, Magneto ringing with hand 'phones,
10 - each. Carriage forward.

LIGHTING ARRESTORS (Ericsons), fit one to your set for
the summer. All brand new. Cost 25 - each. To clear
2 6 each. Post 9d.

SPARK COILS. 1" Spark, Sterlings, minus bridge and points,
46 each. Post1l -

All high class

Brass case. 12
15 8 each.

G.P.0. MORSE TAPPING KEYS, complete with points,

1/6 each. Post 64
HIGH NOTE BUZZERS. All tested, 2- each. Post 9d.
2M.F. CONDENSERS. Mansbridge, 1 - each.

IM.F. MICA DIELECTRIC CONDENSERS, in ebonite cases
with plug. 1'9 each. Postage 6d.

CABLE, 1/18th Gauge.
doz. yards. Post 9d

2.0]90 tolHM SIEMENS RECEIVERS (Rewound), 14/~ pair.
ost 1 -,

Heavy rubber and vulcanised. 1/- per

CHARGING AND LIGHTING SWITCHBOARDS, 50 Volts
40 amps. Moving coil instruments. Charge and discharge
switches and numerous fittings required for the purpose,
Mounted on 1” slate. Cost £85 each. Our price £3 10s.
Crate and packing, 10/-. Carriage forward.

LEADING-IN WIRE. (Brand new ex-government.) Highest
possible rubber and vulcanised covered. Fiexible 26 per doz.
yards. Post 8d.

MILLIAMPMETRES. High grade movmg coil, 0-60. Cost
£7 each. Our price, 20.-. Pos

HEADPHONES, 120 ohm, Western Electnc. with headband
10 - per pair. Post1 -.

DEWAR SWITCHES. One-way, to clear, 1/9 each,
MOVING COIL. Low reading ampmetres. 12/-each. Postl -

TELEPHONE MAGNETOQS. Useful for experimenting and
testingout. 4 Geach. Postl -

EX-ARMY ELECTRIC GAS LIGHTERS, 2 - each.

FULLER INERT CELLS in ebonite cases, cost 9/- each. To
clear, 2 6 each. Postage on one 1 -

ARC LAMPS, useful parts to break up.
Carriage forward

TWO ONLY. MORSE TYPEWRITING MACHINES, 10,- each.
Carriage forward.

MAGNETO RINGING BELLS in polished case, containing
transformer, condenser, etc. 6/- each. Post 1/-.

3 H.P. A.C. MOTOR, 250 volts 50 periods (Crypto), 2 phase,
with starter, £6. Carriage forward

MICA, 001 and -002 thick, 8" x 14", 1/~ per doz. sheets.
Post tree.

USEFUL SCRAP for experimenters. Consisting of ebonite,
= screws, terminals, wire, scrap buzzers. Odd receivers, cases,

Brand new, 7.6 each.

etc., 9d. per Ib. Will be worth pounds to you. Postage on
MAGNETOS, HIGH TENSION. To clear

40 Bosch Starting Magmetos, H.T. each 10-

30 Thompson Bennett Singles each 14~

20 A.V.ILA. Magnetos, good spark each 176

30 Dixie Sinzles. Parts missing cach 7/6

Postage on each, 1/6.

T. W. THOMPSON & CO., (Surplus Depét) 39, London Street,
Greenwich, S.E.10.
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="RI== AN IMPORTANT ANN
OUR NEW WORKS EXTENSION

24 Broadcasting
Models  will
be shown at the

Ideal Home Exhibi-
tion, Stand 1.

1”6 Aiame
Conrng,

A wvisit to Radio
Instruments, Ltd.,
Stand will show
you why Great
Britain leads in
the Wireless
Industry.  The
magnificent collection of instruments
here shown are due to our research
staff who are responsible for the
design of the 1st High Frequency
Intervalve Transformer and reactance
in this country.

5-Valve Set. Price £40
Price without accessories £32.
P.O. Registered No. 1108.

The Superiority of Britain in High
Frequency Amplification is admitted
to be due to the engineers of
Radio Instruments.

Our Catalogue Showcard

RADIO INSTRUM

Managing Director : J. JOSEPH, M.I.E.E.

12, HYDE STREET,NEW OX

Chief Designer: W. A. APPLETON, M.B.E, M.LR.E;,
cessories .. £5 late Admiralty Technical Research Officer.

7-Valve Set. Price complete with all .y
Price of instrument alonc. £66. Valves extra.
P.O. Regd. No. o140.
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OUNCEMENT

NOW READY

All Broadcasting
Models Fitted with High

Frequency Amplifica-
tion and a Wavelength
Range of 300-4000

Metres. All these sets
are self-contained,
bringing in the British
and Continental Tele-
phony without any
additional accessories.

ALL BEAR
BROADCASTING
SEAL

) ‘te -y’ Ire- 4-Valve Set. Price £33 10s.
\ Quar ter Centur y's Wire e e B L
alone, without accessories

less experience is behind
the manufacture and de.
sign of all R.I. sets.

will be sent on application.

ENTS LTD.

ONLY ADDRESS : Works, Offices & Showrooms

FORD ST., W.C.1

'Phone—Regent 1908. 'Grams—Instradio, London.

£27 5s.

2-Valve Set. Price ccmplete, £25 6s.
Valve Amplifying Receiver alone,
without accessories £18 15s.

P.O. Registered No. . o008

3-Valve Set. Price £30 15s. Valve
Amplifying Receiver alone, without
accessories £23 15s.

P.O. Registered No. o109.
The set illustrated is the one that
helped to bring ‘‘ Sheila " back to b
health as recorded in the Deily Mat
of February gth, 1923. !

P.O. Registered No.

FADIO INSTRUMENTS LF°
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TUBE, SHEET,
WIRE, STRIP,
ROD & CASTINGS

COPPER, BRASS, é&c.,
CHARLES CLIFFORD & SON, LTD.,

BIRMINGHAM,

ACCUMULATORS,
H.T. BATTERIES AND VALVES.

NEW AND GUARANTEED.

4-Volt, 25-Amp., Celluloid (postage 1/} 11/3
4-Volt, 40-Amp. 17/8 6-Volt, 40-Amp. .. 25/8

4-Volt, 60-Amp. 213 6-Volt, 60-Amp. .. 31/-
4-Volt, 8o-Amp. 27/- 6-\/0]1, 80-Amp. .. 36)-
4-Volt, 100-Amp. 33/- 6-Volt, 100-Amp. .. 45/

Packing 1/6 extra. Packing 2/- extra.

MULLARD ORA VALVES (Postage 6d.) 15/«
MARCONI R " VALVES postage 6d.) 17/8

36-V. H.T. Battery, Hellesden with Plugs (postage 1/-) 88
60-V. H.T. Battery, Hellesden, with Plugs (postage 1/-) 14/=

Cash with Order. Goods despatched per return.

Lowke & Sons, Ltd.,, Northampton.

CAPPER BROS.

FOR ALL RADIO REQUISITES

Agents for LESLIE McMICHAEL, LTD.,
for Woking and district.
Single Valve Sets

Two Valve Sets

Three Valve Sets

Four Valve Sets

89-93, CHERTSEY ROAD, WOKING

N

20 =

v b OO O
[

O 0

[-X-¥-¥-3

SKINDERVIKEN BUTTON,

THE SUPERSENSITIVE MICROPHONE.
World-wide Patents.

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

PRICES.
Type A Carbon Electrodes (eliminating all
frying ** noises) each 7.6
Type " B~ Brass Electrodes . 5
Receivers (special Low Resistance) 10 -
Gramophone Attachment (for Electrical Reproduction) 1-

O0OKLET (16 Pages fully illustrated) containing much
useful information for all interested in Electrical Sound
Transmxssnon POST FREE 6d.

Sole Proprieto:
MIKRO, LTD 274 276. Penionville Road, London, N.1.
iOpposite King's Cross, 'Met,) le\my Station).

i

** WHALE FOR WIRELESS M

PHONES - Brown , 4,000 OT 120 & 30/
Brunet, 4,000 .. r » .. 2178

VALVES— R Tvpe . = . 12/8 & 14/-
“Q Vay . . . o 15/
lNSULATORb—ReeI . - . .o 1Ad.
Eg : &l F .. 3d.

Coil Mounts, ebonit .. . . o .18
Condenser Plates, 24 . . . . Vi
Condenser enclosed Vernici - < s 8/-
Phonophane holders 4/-

Receiving set complete from 30/- Complue with Aerial
Wire, Insulators and pair of 'Phones, £3
N.B.—Do away with your crystal or valve de(eclor and fit
our PHONOPHANE, 15/- each. Call for demonstration.

A. WHALE & CO.,

201, POWIS STREET, WOOLWICH, 8.E.18.
*Phone : Woolwich 518.

ASTOUNDING ANNOUNCEMENT
C.AV, ACCUMULATORS

(Guarant

4 Volt, 6o Amp. .. o~ 18/6
4 . 8o - =t 21/6
4 , 100 .. .. 25/6
6 ., 40 . .. 218

POSTAGL 1/~ extia

MAKIN & HARRISON
456 CHISWICK HIGH ROAD, W.

‘PHONE : CHISWICK 558.

F. WIGGINS & SONS

Telephone :

Avenue 2248

' ‘ Largest Stoek
‘ in the World.

FOR CONDENSERS

AND ALL PURPOSES.
102,103 & 104, Minories,London, E1.

PRESSLAND ELECTRIC
SUPPLIES LIMITED.

Managing Director :
CLIFFORD PRESSLAND, AMIEL,
Hampton-on-Thames.

Wholesale only.

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

bona fide Trader.
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Whatever’s the matter with Bill ?

Bill's the foreman of the Assembly
Dept. Some small metal parts
for No. C 536 have been delivered
from stores. We cannot print here
exactly what he said !!

What a help true-to-gauge, ac-
curate, well finished metal details
are to Bill !

See that he gets them

Just send along to :—

BAKER & FINNEMORE,Ltd.

Steel Pen Makers for over 70 years,
BAK-FIN Works, Birmingham,

“PRESSWORK AT ITS BEST”

]|

AUHHITIHTNG e

ST

PROMPT DELIVERY OF

CABINETS, PANELS,
BATTERY BOXES, Etc.

F

WIRELESS APPARATUS

FURNISHED IN OAK,
MAHOGANY, ETC.

Upon receipt of sketch with
dimensions we will immediately
quole you for any quantily desired.

HENRY JOSEPH & Co.
96, Victoria St., London, SSW.1.

7 3 Telegrams :
VICTORIA 12. JOSKIWOLF, Sotwest, London.

SUOTAR s st e g nmennm

A BARGAIN £85

Original Cost : : : £205

ELECTRIC LIGHTING & POWER PLANTS
for Country Houses, Workshops & Cinemas

Austin, Standard and Douglas 3} kw. and 4°5 kw, 110 volt
and 50/57 volt direct coupled generating plants. Price £60,
£85 and £95. With special switchboard as illustrated,
£16 extra, Every set guaranteed. Ideal for country houses,
cinemas, workshops, etc.  New spare parts for above
always in stock.

C.H.&L.0.SMITH, 75 Canal St., Nottingham

BUY

a Crystal Set that you can
show to your friends with Pride.

Type A. CRYSTAL SET

SPECIFICATION

Wavelength range, 150m. to 3,000 metres.

Cabinet, 7 9 68" deep. Highly French polished, with
dovetail corners. Polished brass handle and lock to enable
set to be carried with ease.

Ebonite Panel - -Finished semi-gloss, all lettering and B.B.C.
stamp engraved and filled in white.

Brass Work .—Highly polished and lacquered.

Windings - All COILS are wound on heavy ebonite formers,
thereby eliminating all possibility of leakage.

NOTE. Whilst this set receives the Broadcasting with UN-
PRECEDENTED Clarity and Strength, it also brings in the
TIME SIGNALS from the Eiffel Tower.

Price of Instrument only £4 15s.. plus B.B.C. Royalty of 76

Price of Instrument complete with one pair of High Resistance
'Phones, Aerial Wire and Insulators, £6 7s. 6d., plus B.B.C.
Royalty of 76,

The BROADWAY RADIO WORKS

DEVONSHIRE ROAD, BEXLEYHEATH

N - Iy 186,
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ARE YOU LUCKY?

You are indeed '—if you have
an alternating current supply
at home, as you can ethciently
charge your accumulator at a
fraction of the usual cost, and
save bother as well by using the

5 “ACDIC”
7 RECTIFIER

(M. A. Codd’s Patent)

For charging
6.volt Batteries
2 amps.

90/-

Cooling Tank 15/~ extra

State  voltage
and periodicity
of supply.
MADE IN
VARIOUS SIZES

lllustrated Catalogue post free fourpence.

TRADE TERMS ON APPLICATION

Also Transformers, H. T, Con
densers, kixed Condensers, Rotary
Filament Resistances, Grid l.eaks,
and other Wireless Accessories.

Zenith Manufacturing Co.

Contractors to H.M. Admiralty, War Office,
Air Ministry, Post Office, L.C.C, &c

Zenith Works, Villiers Koad,
Willesden Green, London, N.W.2

*Phone : Willesden 1115, *Grams : Voltaohm, Willroad, London

A Wonderful
2 Valve Set

ABSOLUTELY EFFICIENT
he specification includes :
Variometer tuning (the ideal (orm)
Il{.mge 75 mlles Will opermc

ou

PM.G. Aer.;l or 4 p:urs “of
phones at 5o miles. Complete

th 6 V. 60 amp. accumulator
6o V. HT Battery, 100 ft. aerial
wire, 4 insulators, 1 pair 4,000
ohm phones. Price including all
Royalties £15 : 15 : 0
Write for revised list No. 16 of all
componeuls, and tvcrythmg vmulzss

BOWER ELECTRIC, LTD

15, GRAPE STREET,
Shaftesbury Avenue, LONDON, W.C.2
Back of Princes Theatre Phone—Regent 2636.

WIRELESS BARGAINS

New Weston Relays
Ebonite Loud Speakers, less receiver, threaded to fit.
Brown's, or Sterling Earpieces (no post orders).
Switch Arms, with bush, 4-leaf
Filament Switches for Panel Mounting.
Silk Wire Intervalve Transformers (guaranteed
Ditto Telephone
2 and 3 Meg. Grid-Leaks
Grid and Blocking Condensers
Valve-holders with screwed legs and nuts
Crystal Detectors on Ebonite Base
Microphones with replaceable insets
Silk Wire Stranded Broadcasting Coils, for Valve Sets.
1 and 2 Mf. Condensers
3 Mi. Condensers, can be used as 1, 2 or 3 mt.
Mark III Crystals, in cups, per doz. only
120w. Watch Type Receivers, with cord
H.T. Battery Boxes, polished teak, well made with plugs
and sockets, and hinged lid, 103 5
Moving Coil Ampmeters, 0 to 10 amps, 4” dials back con-
nections
H.T. Batteries, 16 Volts, wander plug
Hertzite Crystal in Box
W.0. Pattern Terminals, with nut and washer.
1 38 Mi. Condensers
Set of 8 Tablets (not printed
Ediswan A.R. Valves (no post)

Other lines in stock. Carriage paid on orders over £2

C. S. SWAN,
191, Bishopsgate, E.C.2

Under Brandons Tailors, and 65, Windsor Road, Leyton,
'Phone, Bishopsgate 1156, E.10.
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I
WHAT EVERY WIRELESS MAN WANTS

Apparatus of the highest possible standard
at the lowest possible price.

WE HAVE IT

Because we are buying in large quantities
in the best market and supplying direct to the
user only, on a basis of small profits,
For Example :
Condenser Vanes, guaranteed accurate, small,
doz. 9d
guaranteed  accurate,
large, doz., 1/6
Ebonite. Rod, Tube and Sheet, from per 1b, 4/-

Ebonite Knobs, fitted with 2 B.A. or 4 B.A.
hexagon brass nuts. Will not strip thread.
Each 5d. and 6d.

Foriners, 12" cardboard, various diameters.
Each 4d.to 1 -

Intervalve Transformers. Ratio §to 1. Similar
to Mark III. amplifiers, but new stock.
Each 18/6

Sliders and Plunger. Each 6d.

SWITCH ARMS. Four-leaf copper contact.
Special line at very low price, each 18

AT THE SIGN OF THE WIRELESS FLAG

I Please remit ample postage, balance will be
refunded.

THE MANCHESTZR RADIO SUPPLY STORES
184, City Road,
MANCHESTER.

Condenser  Vanes,

CRYSTALS & FUSIBLE METALS

(Trade only supplied.)

CARBORUNDUM. Best grade, ex-Army
Price per 1b., 8.~ Price per gross cut crystals, 6/,
Price per box containing 1 doz., 1 -,
COPPER PYRITES. Best Grade
Price per Ib., 3/6. Price per gross crystals, large, 5 -
Price per doz., in box, 1/-
SILICON (Highest grade fused)
Price per 1b,, 10/6. Price per gross crystals, cut large, 8/~
Price per doz, in box, 176,
BORNITE SELECTED
Price per lb.,, 10 -. Price per gross cut crystals, 10/
Price per dozen. in box, 1,8.
ZINCITE. The highest grade obtainable
Price per Ib., £5 10s. Price per gross cut crystals, £2 10s.
Price per doz., in box, 4/-.
TREATED GELENA
Price per Ib., 18/- Price per gross, large, 20/~
Price per doz,, in box, 2 -
GELENA, Ordinary. Price per b, 6/-.
Price per gross cut crystals, 8/-. Price per doz., in box 1 -,
IRON PYRITES. Best grade. Loudest crystal on the market
Price per 1b., 60/-. Price per gross cut crystals, 40 -,
Price per doz, in box, 4/-.
MOLYDEBINITE—
Price per lb,, 36,-. Price per gross cut crystals, 20 -,
Price per doz, in box, 3 /-,
LIONITE. No dead points and very loud signals:
Price per 1b., 80/-. Price per gross cut crystals, 40 -,
Price per doz., in box, 4/-.
FUSIBLE METAL. For setting crystals. Very low melting
point, 8,- per Ib.
Price per doz sticks, weighing 4 ozs., 2/-.

Postage must be paid on all crystals.

T. W. THOMPSON & CO.
39, London St, Greenwich, S E.10

XXXIX

in which one or many can
receive excellent entertain-
ment in the comfort of their
own homes, is supplied
through possessing an efhcient
Wireless Receiving Set.

The finest method of choosing your
set is to visit Radio Corner, our
Demonstration  Showrooms, where
every advice and assistance will be
given so that you may have a set I’
suitable in every way for your par
ticular requirements.

If unable to visit us, might we suggest
you send 3d.and request us to send
you copies of our illustrated catalogue
and special leaflets, which will give
you fall information of the Broadcast
and Experimental Receiving Sets
which we ourselves manufacture ?

A courteous staff is ready to give immediale
attention to your wishes

L. McMICHAEL LTD.

Head Office to which all correspondence should be addressed :
Hastings House, Norfolk Street, London, W.C.2

Retail and Demonstration Showrooms :

Radio Corner, 179, Strand, London, W.C.2
(Corner of Norfolk Street.
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TARIFF  Advertisements are accepted for|
this Section at the rate of twopence per word,
with a minimum charge of two shillings. The
advertiser’s name and address will be charged for
and single letters and single figures will be counted
as words. Compound words will be counted
as two words.

DEPOSITS. All advertlsements 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 hy
advertisers with Messrs. Bertram Day & Co., Ltd.,
who will acknowledge its receipt to the vendor |
and the depositor, the full addresses of whom
should be given. Subject to special agrcement
between the parties, it is understood that all
goods are sent on approval, each party paying
cairiage one way in tﬁe 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, €ic.,
a fee of 6d. in respect of sums of £1 and under,
and 1s. for sutns in excess of £1, must be paid
at the same time as the deposit.

Filament
Resistances
Superior Quality

and finigh.

>

3/6 Eac.

Post 3d.
Mount these on your Panel for best results

4 ry J
“w

Grafton Electric Company
54, GRAFTON STREET
TOTTENHAM COURT ROAD
LONDON, W.1

Telegrams—Grafectric
Eus Road, London

Telephone—
Museum 241

THE WIRELESS WORLD AND RADIO REVIEW

FOR SALE.

Mark Il three-valve amphiiers, new, tested,
£8 or nearest offer, 97, Hersel Road, West Ealing.

Loud Speakers 200 ohms, 25/- BURNuaAxn,
* Cheam,” Gold Hill, Chalfont St. Peter, Bucks.

Wireless Transmitters, less cases type No 1,
fittings include one high-class variahle spark gap,
condenser and tuning 17 sterling spark coil and
helix range 100 to 500 metres, work on 4 to 6 volts,
price to clear 10/- each.

Tungsten Rivets. Specification heads approx.
4" diam. 1/16” thick, and shanks screwed g B.A.
1" long, 1/6 doz., or 15/- gross,—CADNEY, 42,
Milton Court Road, New Cross, S.E.14

Three-Valve Receiver Coils from 350 to 2,800
metres, coil holder and valves. Wil receive
London, Birminghamn aud Newcastle from Thet
ford. Price £15 15s. Brown Loud Speaker £2 17s. 6d.
E.C. Laumsext, Castle Street, Thetford.

Two-Valve Receiver (Units), with valves and
Brown'’s " A " telephones, 5.

Aluminium Loud Speaker, adjustahle diaphragm,
30s., Two tapped transformers, eight separate
windings, each 12s. 6d. 59 copies * Wireless
World,” January, 1921 1o September, 1922
complete, perfect, offers or exchanges.—KNiGnT
98, Albert Street, Newark.

Brown’s Relay Amplifier, new, equal two valves
perfect, £6 s5s.—\WiiTE, 121, Adelaide Road,

| Chalk Farm.

British Thomson-Houston Portable Receiver with
tuner, 300 to 20,000 metres, £25 {cost £43 105.),
and 3-valve L.F. ampliier, f12 (cost £ig
MoksoN, 10, Church Street, Durham.

Bound Volumes '~ Wireless World,”' exchauged
or cash.—-2Z8, 14, Highfield View, Stoueycroft,
Liverpool.

Shackles and Thimbles for Aerials. Shackles,

Tnimhles, 3d. 67 Steel sirainers, 1s. 6d,
Post free over 5s.—Rapio Seeciarity Co., Heaton
Street, Blackburn,

Four-Valve Receiving Set, 1 detector, 3 L.F.
panel complete with cabinet, Sterling telephones,
4 valves, L.T. and H.T. batteries, colls. May be
heard in Chiswick any evening by appointment.
£35.—Apply Braprey, Clock House, Arundel
Street, Straud.

Wireless Complete Two-Valve Brewster, quile
new, cost £20. \Vill accept £10 10s. ANDREWS,

Parade, Sherborne.

B.A. Screws, Nuts and Washers, assorted gross,
2s., lists 2d. Trade supplied.—]J. H. BENNETT,
Station Road, Willesden Junction.

Townsend Wavemeters, ex disposal. \We have
a few of the above, which have been calibrated.

Price £4 15s. each, all in condition as new.— |

OMEGA LAaMPWORKS, L1p., Merton Road,

Wimbledon, $.W . 19.

Townsend Wavemeter Parts, new cbonite tops,
engraved and drilled, 3s. 6d.; switch arms,
double, 2s.; single, 1s. 6d.; ebonite bearing

HAVE YOU SENT FOR
ourR JO() patE

CATALOGUE ?

The largest yet
published illustrating
all the parts required

by the amateur
30

Post free.

GragTon ELECTRIC
CATALOCUE

Most Competitive :g,-, e !
e

Prices.

bushes, 6d. ; bottom bearings, ts.; inner formers,
2s. 6d.; ebonite choke coils, wound, 4s. éd.,
ete., ete.  Plugs and jacks, 4s. 6d.; 4-pin plugs
and sockets, cbonite and spring contacts, 5s.
All on three days’approval against cash with order.
Postage extra.—Ripcway Rapio, Wimbledon.

L.F. Transformers.—The neatest, most compact
and cfticient intervalve transformer ever marketed.
P.3,000 turns ; S.15,000 turns. Ratio, 5-1.  Usual
price Special offer one week only 12s. 6d.
Post 6d. Trade enquiries invited.—C. OLDFIELD,
1a, Choumert Road, London, S.E.15

Marconi Scientific Unit Set of 8 units, for sale
with 4 valves, £35. New in November. -Box
W BerTRAM DAY's ADVERTISING OFFICES,
9 and 10, Charing Cruss, S$.\V.1.

Ethophone IHl. Complete, nearly all
broadcasting stations clearly heard, In-

new
£25.

spection  invited.—A. Bacug, Ship Hotel,
Highley. near Kidderminster.
Crystals.””—1 have found a new crystal,

sensitive in any spot, louder than any on the
market. Lach price treated and guaranteed.
Send 1/- for large trial piece.  Money refunded if
dissatisfied.—A. Bury, 57, The Avenue, Surbiton
Hill, Snrre

MarcH 3, 1923

MART

VARIOMETERS

WOUND FOR 300 TO 500 METRES, FOR
PANEL MOUNTING, COMPLETE WITH
KNOB AND EBONITE DIAL 12 - EACH.
POST 9d. WIRELESS PRICE LIST, 3d.

WM. SINCLAIR

60-64, THISTLE STREET,
EDINBURGH.

TO THE "TRADE

We are specialising in one Component only.
COIL PLUGS AND SOCKETS.
Weekly deliveries of any quantity arranged.
Commencing at once. Write for Quotations

and Samples.

FAIREY & GOODENOUGH,

PONTEFRACT ROAD, CASTLEFORD.

N this handsome cloth-bound
Text Book of 250 pages you
will find a wealth of inforinative
matter given in a manner which
you can easily understand

Wireless
Vacuum Tubes

is y John
F.lnst.P,, LCditor
Wireless, and the
authority on the
Valve.

Get a copy to-day

Radio Pressitd

PUBLISHERS OF AUTHORITATIVE WIRELESS UTERATURE

DEVEREUX COURT, STRAND WC2,

Scott-Taggart,
of  Modern
well-known
Tbermionic

rom anv
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ELECTRADIX WIRES

Highest Conductivity at Lowest Prices.
S.S.C.

Gauge. D.CC. D.S.C
16 17 3 8
18 1 8¢ 3 9
20 111 4 0 49
22 2 5 4 6 5 0
24 3 0 5 0 5 9
26 3 6 5 6 6 6
28 4 2 5 9 8 10
30 5 2 6 6 8 1
32 8 6! 8 2 9 0 |
34 709 9 6 10 7
36 9 2 11 3 12 34
38 11 10 13 6 17 3
40 16 2j 17 0 23 5

Other sizes in stock. Prices at per lb. 3d. extra
for reeling off in small quantities and spool.
Postage extra, 7/22 Hard Drawn Copper Aerial
Wire, 46. Enamelled Copper 56 per 100 ft.
EVERYTHING FOR WIRELESS IN STOCK.

LESLIE DIXON & CO.,

9, Colonial Avenue, Minories, E.1
near Aldgate Station) Telephone : Avenue 4166

ENGRAVING

for every style of instrument on any material,

F. OSBORNE & CO., LTD.

27, Eastcastle St., Oxford 8t., London, W.1
Est. 1874. Museum 2264

HEATH & Co., Ltd.

Instrument Works, New Eiltham, §.E.9
are prepared to undertake in their fully
equipped works— Wireless Apparatus

to Blue Prints. Immediate attention,
Phone—[ee Green yo1. Were—'Polaris, Londons.'

Portland’s Parts by Post.

“EBONITE”

8§x1.. [ ] 12x10 .. 7 6
6x4.. 13 17t x8 .. 9 6
7 x 8% 2 8 18x18 .. 1210
10 x 6 .. 3 9 36 x18 £1 3 0
17x5.. 5 3 7 1bs. £1 3 0
Quarter British. Postage Extra.
Any size cut.

JAMES PORTLAND
6, Cheapside, E.C.

Mr, Portland stocks over 200 Wireless Parts

HOW TO MAKE YOUR OWN WIRELESS
RECEIVING SET, AMPLIFIERS AND DE-
TECTORS. No marking out, full size diagrams
and all wiring details accurately given, success
guaranteed. All Broadcasting stations received. |
In two series 2/6 each. to be Obtained from

THE ECONOMIC ELECTRIC CO., LTD.,
10, FITZROY SQUARE, LONDON, W.1,

who will supply any part for constructing same. |

THE WIRELESS WORLD

| ‘oo1

FOR SALE—continued.

Three-Valve ~* Broadcaster ” Set, new, Dutch
concerts, broadcasting, plug-in coils. telephones,
accumulator, H.T., £19.--265, Leavesden Road,
Watford.

Wireless Uniform and Cap. 1u use one month.
5"77. What offers >— J. MEADE, 60, Botanic Road,

Dublin.

All Wireless ani Electrical Goods stocked at
9, Colonial Avenue, Minories, near Aldgate
Station. Handiest place for City buyers.—LESLIE

DixoN & Co.. Telephone No. Avenue, 4166,

Loud Speaker Horns.  Guaranteed perfect
acoustics. Enamelled black matt, complete with
polished aluminium base for receiver, 4s. 6d. Post,
etc., 1s. 3d.—MipLaND RapbiopruoNe Co., Hearsall
Works, Coventry

Intervalve Transformers, 15s. Adjustable tele-
phoues, 4,000 ohms, 30s. each. Ebonite vario-

meter balls, 4s. each, new, not W.D. 12-Way
switch, 75. 500 to 2,500 voltmeter, 35s.--H.
CaLVER, 52, Linver Road, Hurlingham, London

Marconiphone V.2 Ethophone 3, complete, us
new.— JoNgs, Chemist, Wotton-under-Edge.

Loud Speaker, mounted on polished basc, 167
hori, with 4,000 ohin receiver. A bargain, 25s.
packing, etc., 1s. 6d.—M pLaxp Raplornoxe Co.
Hearsall Works, Coventr

Castagnoli Five Valve Receiver H.F
1 Dec., 2 L.F.), perfect order, wonderful broad
cast receiver, also Paris and all Continental
concerts and telephony received very ioudly,
£25.--HiTcucock, Sussex Lodge, Colchester.
Tingey 2-Valve Receiver, complete with pair
condensers, pair “* A" coils, valves, two
Vernier condensers, almost new, £11 108.—167,
Plumstead Common Road, S.F.18.

TRADE ENQUIRIES.

To manufacturers of Highest Class Radio
Instruments. Quotations required for supply
of high-grude and highly selective, and
5-valve panels for insertion into cabinets.” Details
and specificatons from Rapio, Box 535. Clark's
Advertising Service, 57, Mortimer Street, \\

Apparatus Manufacturers buy Selzach Terminals
contact studs. valve legs, valve holders. coil
plugs and sockets, bushes, nuts, spacers, screws.
ete., all turned parts in metal. Wholesale only,
Send enquiries to London Office. —EDGAR GISIGER

Bentinck Terrace, Regent’s Park, N.\W.8.

Wholesale Sole Agents wanted for Scotland and
Irelaidl. by well-known London manufacturers of
high-class ‘valve sets. Agents would be required
to guaraniee a substantial turnover. Only well
established houses need apply.--Box W.11
BertRanm Dav’s ADVERTISING OFFICES, g and 10,
Charing Cross, S.\V.1

Members of B.B.C. Manufacturing Wireless
Receiving Sets require keen quotations for com
ponents from actual manufacturers.—Box W.10,
BentRaM DAv's AnVERTISING OFFICES, g and 10,
Charing Cross. $.W .1

If you are running a Wireless Depaftment, and
want to buy your parts at the right factory
prices, write for our list of raw materials and
partly manufactured parts. -THE NEwWTON1A
WiRELEss Facrory, 13/15, Whilcomb Street
Pall Mall, London, near Trafalgar Square.

Firm of Wholesale Merchants in Yorkshire taking
up sale of wireless parts and accessories, invite
lists and terms, open to consider sole agencies.
Prices must be keen as only a wholesale trade is
done.—Box C.12, BERTRAM DAY's ADVERTISING
OfficEs, 9 and 10, Charing Cross, S.\V.1

Nameplates, engraving of all descriptions.
StiLweLL & Sows. Little Park Street, Coventry.,

Wireless Inventors. [’atents and Trade Marks
Advice. Handbooks and Consultations free.
KixG, Regd. Patent Agents, 146a. Queen Victoria
Street, London. 'Phone, 682 Central,

MACHINERY FOR SALE.

Hand Press, with dies for stamping-out fixed
and moving condenser vanes, perfect order. {10,
Cost more than double.—2304, Hermitage Road,
London |

AND RADIO REVIEW
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By John Scott-Taggart, F.lnst.P.
(Editor of M odern Wircless.

HIS new Book wul pilot you

through all those difficult
points which have always puzzled
you. .
Get copy to-day—there is =
not a dull page in ic, nor a page
you wilt not be able to under-
stand with ease.

I'rom all Bookseilers,
or 2s. 8d. post Iree 2/6
direct.

) Presslid |

PUSLISHERS .OF AUTHORITATIVE: WIRELESSITERATURE
DEVEREUX 'COURT. STR AND.W.C.ZJ

WINTER'S MARVELLOUS

CRYSTAL ‘ IDORECTEM”

VASTLY SUPERIOR to Hertzite.
Every Particle is sensitive.
Trade only supplied.

Sample Piece 1/- post free.

1. Margaret St., Oxford Circus, W.1

PILKINGTON TRANSMITTER
CAN NOT PACK

For Wireless or ordin-
ary Telephones, An
entirely new principle,
having a Definite
Resistance, Highly
Sengitive, used with
any recetver. Func-
tions with less than
One Milliampere, De-
finite Capacity, Long
Range. Patents
granted in Great Britain and applied for
abroad. Small complete transmitters, 7/6.
Larger, over 20 M/A, 10 -,
BASIL A. PILKINGTON,

13, Melville Place. Edinburgh.
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WIRELESS PARTS AT
KEENEST PRICES! !
TO THE TRADE & AGENTS.

The best and cheapest
house for your purpose
IS

YOUNG’S

(Dept. 11)

84, City Rd., London, E.C.1.

A VISIT TO OUR WAREHOUSE
(THE OLDEST METAL WAREHOUSL
IN LONDON) WILL REPAY YOU.

Extraordinary value in Conden-
sers, Vanes, Knobs, Valve-holders,
Aerial Wire, Spacing Washers,
Crystal Detectors, Knife Switches,
Rheostats, Coil-holders,Terminals,
Screwed Rod, Sliders, etc., etc.

LET US QUOTE YOU.

[ SATISFACTION GUARANTEED.
Prompt Delivery. Terms Cash.

YA gents for the Ajax Anti-Re-Radiating Unit.

Diploinas

QUOTATIONS
WANTED
IMMEDIATELY

For supplies of

raw materials-
all manufactured
parts — complete
crystal and valve
sets and also all
wireless  acces-
sortes.

Box G.14

BERTRAM DAY'’S
Advertising  Offices,
g and 10, Charing
Cross, S.W.r.

WANTED.

High Tension Unit for transmitting. State details

PALLETT. 24, Glenficld Road, Leicester.

Two and Three-Valve Sets complete with all
accessorics  at a cut price. Suitable for pedestal
wbinets.  Full particulars--Box \W.14, BERTRAM
Dav AovErTisiNG  OFFICES and 10
Charing Cross, London, S.\V.1

Five-valve B.B.C. Set. lixchange motor cycle
Value £40.—1. Otheilo Street, Liverpool.

SITUATIONS VACANT.

Wireless Salesman Required. Must av
technical knowledge and be able to demonstrate.
Small salary and comnmission on sales.  Apply by

| letter, stating age, experience and salary required.

PAS, Maxn
Street, Wi
Wireless Sales Manager Required. Must have
held similar position previously. Write stating
qualifications and salary expected.--Box W.13,
Brextram Dav's ApvErTISING OFFicEs, g and 10,
Charing Cross, S\V.1
Wireless. —Assistant  wanted by \Vholesale
Manufacturers to attend at stand exhibiting
wireless sets during run of ldeal Home Exhibition,
March 1st to 24th, with possibility of permanent
post. State age, qualifications and salary required
% W.aze Berreas  Dav's  ADVERTISING
Ovrices, g and 10, Charing Cross, S.\V.1

BOOKS.

Technical Books. Secoud-hand and New Books
on every conceivable subject. Catalogue free
State wants. Books sent on approval. Books
.,ou[i,h. FovLE. 1. 125, Charing Cross Road

naaol

Eorerrox & Co., 175, Cleveland

MISCELLANEQUS.

Telephone Receivers Rewound up to 1,000 ohins
55 2,000 ohms, 7s. 6d. Cash with order.
M. E. Hampsiire, 139, Sydenham Road, S.E.26

Accumulators charged for scientific treatment
and care, send to Ltox & Co., Ltp., 260/2066
High Road, Balham. S.W.12.

Advice on Choice and Installation of Broadcasting
Receivers by letter or consultation, at Kensington,
by appointment. Write for further information
Experimenters  sets  designed. Trade advised.
Expert assistance by holder of A.R.C.S. and D.1.C
Sylvan Road, Wanstead, London

Old Burnt-out Wireless Valves Wanted ! I3cst
prices paid. \Vrite- -©. McDay & Co., 16, City
Chambers, Broad Street, Birmingham

Accumulator Charging Resistances, iplete
with flexible cable and adaptors to charge from
any convenient lamnpholder, 1 Amp.. 22s. 6d
2 Awp, 255.; 3 Amp., 27s.6d.; 4 Amp., 30s
5 Amps 325. 6d.—\VaLTAM MANUFACTURING
Co.. 2. jackson Road, Holloway, London,

Valves Repaired. New filaments fitted in valves
6,6, post paid.- -LEEDS Furint Grass Company
Ltd., Electric Lamp Manufacturers, Aire Bank
Lamp Works, Huunslet, Leeds.

PARTNERSHIP.

Gentleman seeks partnership in  reputable
soundly established, profit-making wireless manu
facturing concern. Investinent, £1,000 to £2,000.
Full particulars to be sent in first instance to
TuorrE & Pearson, Corporate Accountants,

John Street, Bedford Row, W.C.

VARIABLE CONDENSERS.
Complete with Ebonite Knob, Scale and

Pointer.
-001, 10/- 0005, 78 -0001, 4/8
Postage, 1'- extra.
CRYSTAL DETECTORS 2/
(Postage 3d.
Trade enquiries invited.
E. L. & S. GILES,
Mail Orders and Trade,
201, HIGHAM HILL ROAD,
WALTHAMSTOW, LONDON, E.17.

Prac'ti;ég@\?{i'reqss
ValveCircuits

By JOHN SCOTT-TAGGART, F.Inst.P.
(Editor of Modern Wireless).

I vou are thinking of building
vour own Sect—or of improving
vour present oue—then you must

have a copy of this new Book by
ohn Scott-Taggart, F.Inst.P.
Edltor of Modern Wireless

Start with a good Circuit—a prac
ticable one—and you will save per
haps hours of unnecessary labour
The only Book which gives actual
advice on the suitabllity of any
Circuit for the purpose in_viev
Typical Condenser and Resistance
values given.

CONTENTS
Crystal Detector Circuits.
Single Valve Circuits.
Two Valve Circuits.
Thr Valve Circuits

2/6

; From all
Four Valve Circuits. i
Five Valve Circuits. Bl?o k
Local Oscillators for Heterodyne scllers, or
reception of C.\. 25 ,8'
Valve Transmitter and Radio- mﬁf{;m

phone Circuits

sesssstcsscrasennserssssensonns
cesssesscsssensoctessssanssscns

[ RadioPress1id |

PUBLISHERS OF AUTHORITATIVE WIRELESS RATURE |

DEVEREUX COURT,STRAND, W.C2

NN N\ N B\ T\ I \ R N
STOCKS

N FOR IMMEDIATE DELIVERY OF W

EBONITE SHEET and PANELS N

N RADIO EBONITE SUPPLIES, LIMITED,

4 Little College Street, London, E.C.4

I\ (1 min. Cannon Street Station). “
'Phone—Central 4839.

NI N\ TN IR N
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OPEN
10 a.m.

10 p.m.
Daily

NOW

e Daily Mail

Ideal Home
Exhibition
OLYMPIA .LONDON.,W
MARCH 1st.to 241023

Q)

Come and see the
Radio Exhibition

The Radio Section at the Ideal Home Exhibition is
an up-to-date Radio Exhibition in_itself. Organised
by the National Association of Radio Manufacturers,
it includes about 4o exhibits representative of all that
is latest and best in radio development.

Supplementary to the section there are wireless concerts
daily in the Minor Hall of Olympia, with seating
accommodation for 1,000 people.

Are you getting the best results from your set? The
Radio Section will show you how to improve it.

IHave you seen the newest Radio inventions and improve-
ments ? Come to Olympia and have them explained to you.

Have you any Radio problems? Come to Olympia and
let the experts advise you.

Many Fascinating Features :

Bungalow Town-The Royal Gardens - Young
Farmers’ Demonstration—Radio Section—Cairo
in London - Poultry Section—Food and Cookery
Furnishing and Decoration —Lighting and Heating
Music and Recreation Labour Saving.

Admission
21-
(Inc. Tax)

After 6 p.m.
Admission
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By DirectioN oF THE DisrosaL BoaRD.

SALE BY AUCTION IN LOTS OF

Wireless Material, Electrical Equipment,
Plant and Machinery, Etc.,

At THE ROYAL DOCKYARD, WOOLWICH, S.E.18

(Close to Woolwich Dockyard Station on the S.E. & C. Railway. Trams Nos. 36, 38 and 40, and Buses Nos. 53 and 53a, pass the Gates),

On MONDAY, MARCH 12th, and Following Days,
AT 11 A.M. PRECISELY EACH DAY,

INCLUDING
13 Generators from 2-2-3 k.W., 10 Armatures, Receiver Sets, 128 POWER BUZZER AMPLIFIER UNITS, 11,500 SULLIVAN'S
HEADPHONES, SWITCHBOARDS, 8-b.h.p. PETROL ENGINE, 31,000 TELEPHONE CORDS, 372 500-Miliamp. H.F.
Ammeters (by W. R. Morris), Choke Coils, Discs, Cracker and other Type Resistances, Rotary and other
Spark Gaps, Rotors, Electrodes, Tachometers, Speaking Tubes, Switches, Detectors, Receiving Boxes, Spares
for Generators, Insulators, Inductances, Plugs, Terminals, Intensifiers, Condensers, Earcusirions, Tuners, Batteries, Control
Keys, Condenser Tubes, Earth Arrestors, Transformers, Turret Heads, Fullerphones, Field Projectors, Telephone Sets, 12,000 Daylight
Signalling Lamps, Galvanometers, Voltammeters, 1,600 Hand Telephones, 20,000 MILES OF ELECTRIC CABLE AND WIR!
350 yards of Aluminium Wire, 10 tons of Galvanised ditto, 4 tons of Copper ditto, 63,500 ELECTRIC BULBS, 607 DISTRIBUTION
BOARDS, Bell and Bell Sets, Buzzers, Switchboards, Switches, Galvanised Fibre, Terminals, Bells, Vibrators, Separators, Buzzer
Sets, Rheostats, Insulators, Telegraph Poles, Micanite Sheet, Lenses, Carbons, Transmitters, Voltmeters, Ammeters, Arc Lamps,
Field Telegraph Lanterns, 2 tons 15 cwt. of Sheet and Rod Ebonite, Lucas and other Lamps, 2,834 Cable Drums, Spares for No. 44
Telephone Sets, Inspection Mirrors, Battery Boxes, Microphones, Magneto, Generators, Earth Pin Cases, 876 Round Nose Pliers,
1,445 Leather Lamp Cases.
On View WEDNESDAY, THURSDAY AND FRIDAY, prior to and on mornings of Sale.

Catalogue and Orders to View can be obtained from the auctioneers, Messrs,

BRADSHAW BROWN & CO. (Partners—Geo, E. Nye & Walter K, Meyers, F.A,L),
Billiter Square Buildings, London, E.C.3. 'Phone Avenue 144

Better than a Box
at the Opera

\ J HY face the cold and wet streets or stand in a theatre

queue when vou at vour own fireside can hear the finest
orchestras, singers and entertainers in the land through an
Ericsson Crystal Receiver? Sosimple a child can oferate it,
so efficient it bnings in telephony loud and clear up to 25 miles,
Consists of Tuner and Detector on an ebonite panel iu a polished
oak case. All fittings of gold, lacquered or nickelled brass.
Just connect one terminal to your aerial, another to the nearest
water tap, move one knob and the evening’s entertainment is
before you

With one pair of the famous Ericsson 'Phones it costs £5.
Write to-night for particulars.

THE BRITISH L. M. ERICSSON
MANUFACTURING CO.,, LTD,,
International Buildings,

67/73, Kingsway, W.C.2
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VARIOMETERS and VARIO

-COUPLERS

Type H.R. VARIOMETER

Stator and rotor of hard moulded
cbonite. For mse on wavelengths
from approximately 150 to 600
metres when used with P.M.G.
standard aerial.

Type H.R. VARIO-COUPLER
Stator and rotor of hard ebonite mouldings.
Wound with suitable tappings to enable any
number of turns up to maximum to be used
by means of two multi-way switches. Ratlo
of coupling,

Write for Leaflet No. 2216-U6.

sul

Type H. VARIOMETER

Designed mainly for with
erystal receiving sets. Stator and
rotor of high quality moulded in-

wavelength range of approximately
150 to 600 meters when used
standard P.M.G. aerial.

ated material. ound to cover

with

147, Queen Victoria St.,
LONDON.

GLASGOW.
MANCHESTER.
NEWCASTLE.

Elstow Road, BEDFORD.

Works :

BRADFORD.
BIRMINGHAM.
CARDIFF.

RADIAX

. : form part of a highly efficient machine. Each Set of Radiax Parts is
WE SATISFY YOU  ¢gmplete and can be quickly built up into a unit which is highly
professional in its style, quality and efficiency.
A Handsome Oak Cabinet, is included The si q .
F e sizes arc liberal and a complete Radiax
:I\)erbg::(aenl ‘:":jll % ;g‘gzb d;'(l,l:gefc?i':‘d set of Radiax Units forms an instailation Detector
2 B of which the experimenter may be proud. Unit.

wire and insulating covering are provided.

f e N CONDENSERS.
y We are Manufacturers.
A Set of parts
{ Set of parts vlvilhk .
for .0a The
Size panel \se:x‘:ll_)led pgasc same
with Trd] ebonite as
¢ end  PANC: dial.  sembled
. plates ete
F’ complete
L 001 8/6 13/8 108 22 6
-001 7/8 11/8 14/8 18/9
005 5/6 8/8 12/8 15/8
"Phones. 003 4/8 78 11/8 14/8
Bargains in 'Phones. Remit now if  Vernier 33 48 9/~ 108
‘ou want them The whole range of Radio Components and
4,000 ohms i A 22%6 stud Receivers is manufactured or stocked by
100 ohms, extra seusitive RADIAX, LTD. Business hours ¢ to

Single 'phones with cord and handle for
¥ 108

Saturdays, 1 o'clock. Call or send stamp for lists

A tew only low resistance 'phones. for

Lapser ity RADIAX LTD.
4, PERCY STREET, LONDON, W.
*Phone : Museum 490 {between Rathbone Place and Tottenham Court Road.)

THIS SIGN GUARANTEES

Greatest Radio Value and Certain Satisfaction.

\We help you to build your set from Radiax Components—each designed to

A COMMEN(ING SET.
Unit 1 Detector Set

21 /-

2 L.F. Amplifier 386
Coil Holder 49
‘0075 Variable Condenser 138

Valves extra.
The above provides the inost efficient
possible 2-Valve Set at an exceedingly
low price and includes the use of re-
actance.
LOUD SPEAKERS.
The Radiax Challenge.
An efficient, well-looking and modest
riced instrument 32/8
,l'he Duplex.
Comprising two receivers, and much better
tone is obtained than when one diaphragm
is overloaded or increased in size

1.
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Western Elecrfric

HALF THE
WORLD'S
TELEPHONES

A Loud Speaker and a Loud
Speaking Power Amplifier com-
bine to form that Loud Speaking
Equipment which has set a
standard of efficiency unequalled
by any other outfit. It can be
used in conjunction with any
good type of Valve Detector
Set for amplifying radio tele-
phone speech or music. Western
Electric Quality throughout.

Wesftern Electric Company.Limifed.
(WHOLESALE OXLY)

CONNAUGHT HOUSE, ALDWYCH, LONDON, W.C.2
Telephone—CENTRAL 7345 (9 lines).

VISIT OUR STAND No. 34 GALLERY, NEW HALL
AT IDEAL HOME EXHIBITION, OLYMPIA.
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PETO & RADFORD—
BATTERIES

WIRELESS

At the Ideal Home Iixhibition, Olympia

IN THE WIRELESS SECTION, we are intro-
ducing a NEW MODEL embodying SPECIAL
FEATURES which WILL ENABLE THE USER
TO TELL AT A GLANCE the approximate
STATE of CHARGE or DISCHARGE of the battery

Our Stand No. 1s 22 Gallery in the New Hall

PETO & RADFORD

(Proprietors : Pritchett and Gold and E.P.S. Company, Ltd.)
HEAD OFFICE AND SHOWROOMS :

50, GROSVENOR GARDENS, VICTORIA,
LONDON, S.W.1
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WIRELESS BROADCASTING

Fellocryst

A simple and reliable crystal
receiver for all wavelengths
from 300 to 1500 metres.
Complete with one pair 4000
ohmns double headphones,
100 ft. aeria! and insulators.
£3 : 15 : § (o,

Inclusive of all taxes.

P—
Fellocryst \

\
Super \,\ A
For fine tuning for all

broadcasting wavelengths from '\{ \}
300-500 metres. Mounted in cak  \
cabinet and highly finished, \
complete with one pair 4goooohms

double headphones, 100 ft \
aerial and insulators.

€4 :15: 6 (postage 2/- extra)

Inclusive of all taxes.

Fellophone

2VALVE RECEIVING CABINET
Forall broadcasting wavelengths
from 300-500 metres. In solid
oak cabinet complete with H.T.
battery, 6 volt accumulator,
4000 ohms double headphones,
100 ft. aerial and insulators, but
without valves.

£12 : 0 : Q carriage 2/- extra)

Inclusive of all taxes.

2 valves for Fellophone 30/-extra
Extra headphones complete.
21/8 per pair.  inclusive of all taxes.

9
/ } 5.
Approved by the Postmaster-General and British Broadcasting Company.

FELLOWS MAGNETO CO. LTD.

Telephone: LONDON, N.W.10 quismng, Pho ST

Willesden 1561

'{4
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GENTS’ “ TANGENT”

FILAMENT
RHEOSTAT

STURDY, SOUND & RELIABLE

Send for latest prices of
GENTS' ** TANGENT '* FILAMENT RHEOSTAT
GENTS' * TANGENT »* L.F. TRANSFORMER.
GENTS® * DISCOL * H.F. TRANSFORMER
and other Fitments.

GENT & Co. Ltd. 4 5t LEICESTER

LONDON : 25, Victoria Street, S.W.1.
NEWCASTLE-ON-TYNE : Tangent House, Blackett Street.

AT JLAST !

A SUPER CRYSTAL SET
COMPLETE for £3 18 6

B.B.C. Royalty included

GUARANTEED
To receive Broadcast Telephony
‘UP TO A DISTANCE OF

110 MILES

We are receiving Birmingham (105 miles away), and
each set is tested on broadcasting from that station,
at our address below, before dispatch. Our aerial is
quite standard and only 12’ above buildings. Sceptics are
cordially invited to come and listen-in.  Results are
equal to many 1-Valve Sets.

The instrument is beautifully finished with Engraved
Ebonite Panel, Nickelled Brass .Parts, and Tuning is
effected by 1 Knob, Wavelength 300-500 metres
Variometer tuned. Equipment includes: 1 pair
Brown’s F. Type Headphones, 4,000 ohms; 100
7/22 Aerial Wire; and 4 Insulators.

Cash with Order. Posrage 16
\We Manufacture 8 Types of B.B.C. Sets.
TRADE ENQUIRIES SOLICITED.

NATIONAL WIRELESS & ELECTRIC CO.,
7a, CHURCH ROAD, ACTON, LONDON, W.3.
Telephone: CHISWICK 2288.

THE WIRELESS WORLD AND RADIO REVIEW xlix
RELIABILITY

THE MARK OF

Filament Potentiometer
Resistances 300 ohms

2 - (New Ex-Govt.)
4/6
EACH

Panel Type on
Ebonite

EACH
Panel Type
with  Knob
and Pointer

EESsSTESmET SRS
1 to 12 Volts. | to 35 amps.

VOLT & AMMETER
Combined Dead Beat Pocket Type. New and not German.
Splendid Instrument in Nickel Plated Case.
Ideal for Testing Cells and Filament Current.
PAID e) LIMITED

OTIIER EXCEPTIONAL VALUES
Aerial Wire, Bright Hard Drawn, 7/22’s, copper,

3/3 per 100’. Enamelled, 7/22’s, 4/- per 100'.
Aerial Insulators, Shell Type, 2° x 2}° 9d. .. Reel 24,
Igranic Coils. lull range stocked . .. from §/-
H.F. Transformers (Oojah), plug in type, 300 and

700 metres, 4/8 each; 1,000 metres, 5/8; 2,600 8/~
Ebonite 3-Coil Holder, 10/-." 2-Coll with tension screws 8/~
H.F. Transformers. Formers only, with pins, each 1/8
Telephone Transtormers (Army type), 9/- each.

L.F. Transformers, 15/- each.” Radio Inst. make,
Vernier Condenser, s-Plate for panel mounting,

3-Plate, 3/6; -oo1, 10/6; -ooos, 7/=; ‘0003, 6/6
Wireless Jack.s with plugs, 1/8 the pair. Jacks only,
High Note Buzzer (Army type), worth treble, 3/-

each. Tapping keys, 2/-. Aluminium cased, 2/8.
Lightning Arresters. Carbon block !)'pe .. each
Valve Holders. Flanged * A" type, 1/-. Ebonite

with 8 nuts, 1/- each, Unequalled quahly, 173,
Ebonite Panel fitted with 3 valve holders, complete
Ebonite Panel, fitted with 2 valve holders, oomplete
Valve Sockets, per set of 4 with 8 nuts, 8d. Pins, each
Transformer Holder, with 4 terminals and wired, each
Mica, clear ruby, -0o2” thick, 3° x 2%, doz. pieces
Inductance Slider Rod, $” square, 13” long, drilled, each
Slider, complete with plunger for }* rod N
Contact Studs, fitted with nut and washer
Condenser Vapes, best aluminium, 3{ doz, pairs
Condenser Spacing Washers, small 3d large. 5d. doz.
Condenser Screwed Rod, brass, 12 long i ,4d. ; 3/16°
Terminals, Mark 3N, plated or P. brass, 4 B.A., doz.
Terminals, small pattern, 9d. doz. ; spade type, doz.
Dubilier Condensers. All capacities at prices advertised.
Skinderviken Microphone Bnttons . .. each 5/-
Fellows 4,000 ohms Headphones, with cords .o 21)-
Brown's Featherweight 'Phones, 4.000 or 120 ohms.. 30/~

alves, Marconi-Osram 17/8, V 24 28/8, R4aB 26/

Guaranteed safe delivery, 3 Valves. Q35/8 QX32/-
Ebonite Panels, matt suxface, ground edges
3/16%, 9* X 6%, /-, 12" X 9", 4/, 1", 9" X 6%, 2/8, 12" % 9", 5/~
Ebonite Engraved Dials, bevelled edge each 9d.
Ebonite Engraved Dials, bevelled edge with knob™ . 13
Ebonite Standard Coil Plugs, 1/3, moulded oo edl
R.A.F. Microphones, exceptional value each 2/
Oojah Basket Coils, set of 7, 150-4,500m. . . 5/
Oojah Slab Coils, set of 8, 300-30,000m. . .. 7/8
Condensers, fixed type, 1/8, with leak. . .. each 1/9
Sistoflex Insulating Tube, all colours and sizes.. yard 5d.
Condenser Scales, engraved, 5d., ebonite do.. 7

?.’égg

sEgge

4 P

iR

d.
Accumulators, 2 volt 45 amp br., fully charged 10/-
H.T. Batteries. Ever-ready and Siemens all siges.

H.T. Batteries, 1 terminal, 6 sockets, 15 volt.. each 2/8

Dewar Switches. D.P. (changeover) new each 3/-

Basket Coil Boxes, fitted standard coil plug .. .. 1/9

Ducon Adaptors, Dubilier make . 10/-

Ebonite Switches, S.P. tumbler type xﬂ in. diameter 178

Plug and Socket Twinwire Connectors, ‘‘ Malenco” 7d.

** Airweight ** 4000 ohms double phones corded

Pocket Voltmeters, nickel plated, 0—6 v. .

Pulley Blocks, aluminium, ex-govt. 1/6, galvamsed od.

Aerial Insulators. Econ. patent pattern .. 1/8

Write for Oomplete Supplementary Price List of E.xoep-
ticnal Valnes,” sent Post Free

All goods sent CARRIAGE PAID but with orders under
5/8 add Bd. for postage.

Electrical & Radse Enginesrs,
J. H. Taylor & Co. yaciia, st “fudaesstion:
Teiephone : 341. Telegrams :** Thorough,"” Huddersfield.
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TM C WIRELESS

Ideal Home - — & Stand 11, Row D
Exhibition Main Hall. Stand 18
March 1—24 f New Hall Gallery

6’n]oyable Concerts

You can hear the best singers, excellent orchestral music, or first-ratc entertainers with a T.M.C,Wireless Set
Or you may be interested in football, boxing, the htest news, stock exchange tat the weather
forecast, or an"evening of dancing

You can have all these, enjoyably and plzasurably in the comfort of your ow me. with a T.M.C
Wireless Receiver.

There is no trouble to you—T.M.C. have »ngincers in every large town to advise you. free of cost and
without obligation, as to the best apparatus to use.

Your choice having been made, T.M.C. engineers will install the apparatus and periodically inspect it
T.M.C. Wireless is” particularly simple to work and gives every satisfaction

T.M.C. Wireless Receivers, which are fully approved by the Postmaster-General, bear the scal of the
Bnllsh Broadeasting Company

The wide variety of models’are entirely British made.

FROM £4 5 O UPWARDS

Including all Royalties

London, Birmingham, Manchester Newcastle and Cardiff are * broadcasting ” NOW

Come and listen to them anv evening up to 10 p.m. at our Showrooms in LONDON, BIRMINGHAM,
BELFAST, BRISTOL, CARDIFF, DUBLIN. GLASGOW, LEEDS, LIiVERPOOL, MANCHESTER,
NEWCASTLE, SHEFFIELD Write to us for our nearest address.

Sales Dept. and Showrooms :

mc 68, Newman St.. W.1. Museum 5581.
- -

MakesWireless
Worth While e

Fits any crystal receiver.

\ 10/~ each

WMWIWA\WM\W/MIMWAMIIWMWM/MW NV IS AN A VAT SSAT AN ’IIMA\VMZIIAV%

TELEPHONE MFG. @ LTD,|

HOLLINGSWORTH WORKS. DULWICH.LONDON,S.E.21.

Amvm\v&vA\WNMWMmmwvammw
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VARIOMETER

Giving an Inductance Ratio of over 9 to 1

2716

Price:

Fully mounted as
indicated, connec-
tions made and
carried to double
terminals.

(Overall size 54" high by 3" wide.)

In response to demand, we are now
mounting all Variometers vertically
(as shown), horizontally, or sus-
pended through panel.

TRADE TERMS ON APPLICATION.

Telephone :
London Wall 7725.

MECLELLAND 8CO.

RADIO INSTRUMENTS

The Inductance range given is from
5§ microhenries mmmum to §30
maximum approximately. Thus
with a standard P.O. aerial of
100 feet having approximately
‘0003 mfd. capacity the wave-
length range is 245 metres to
755 metres. Any such proportional
range of wavelength may be ob-
tained by tuning with fixed conden-
sersin parallel. Forexample : using
0006 fixed condenser, wavelength
range is 350-1050 metres ; or, with
00§ fixed condenser, wavelength
range 1S I000-3I140 metres.

The Rotor is of the Ball type, and
as the Internally wound Stator
lies closely round the Rotor, the
unusually large Inductance
Ratio of over 9 to 1 is obtained.

The instrument is as strong and
durable as good craftsmanship can
make it, and its handsome ebonite
finish throughout renders it very
attractive. It is suitable for use in
Crystal Sets, Tuners, Amplifier
Circuits, Armstrong Circuits, etc.,
and is recommended for use with
capacity reaction in H.F. Amplifi-
cation. Any information on these
matters will be given gladly to
intending purchasers.

Wires and Cables :
Exonerator, London.

14, Sun Street, Finsbury Square, London, E.C.2.
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For the man who
0

builds his own

( NE of the great features of Modern Wircless is its splendid

constructional Articles. It is safe to say that, given a few
tools and quite ordinary ability, any experimenter can make up
almost all bis own apparatus from the very clear directions given
in each number of Modern Wireless.

Every piece of apparatus described in its pages must first have
been built and must have functioned correctly in this way,
every experimenter is safeguarded against building up impracticable
iustruments.

Read the antenls list given here—note the large number
tl:xoellem articles—and get your copy to-day before it is too
ate.

THE WIRELESS WORLD AND RADIO REVIEW

D

5

MODERN WIRELES

Edited by John Scott

Taggart,

assisted’byE. Redpath

and a fullv
T son

Newsagents, or ;

ai £ > Of

on sale
Radig Press, Ltd

PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE
DEVEREUX COURT. STRAND. W.C.2.

P T
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e CONTENTS -oooee

WIRELESS MAP OF
EUROPE GIVEN FREE

Imperial VWireless Communications, By
Lieut.-Col. C. G. Chetwode Crawley.

Some New Dual Amplification Circuits.
By John Scott-Taggart, F.Inst.P

A Filter Circuit. By G. P. Kendal!, B.Sc

Your Aerial. By B. Mittell, AM.ILEE

Regulations regarding Aerials.

Intervalve Transformers. By H
Curtis. M.LEE

Choke-control Modulation.

A New Aerial Insulator.

The Values of Condensers, Grid Leaks, etc.

The Transmission of Wireless Waves.
By T

Improving the Selectivity of a Wireless
Receiver.

A Three-Valve Panel. By W. Iso
AMIRE

Methods of Tuning a Circuit.

A Simple Shorting Switch.

Operators and their Careers. By Tr

Loud Speaking Telephones.

D). Tyers, AM.ILR.E

The Use of Chemical Rectifiers for
Chxsujging Accumulators. Bv H
Robinson

The Atoms of Matter; their size and
construction, By F. \W. Aston, M.A
D.Sc RS

A Readily Made Variable Inductance.

A Variable Grid Leak. By A. Drak

A Transatlantic Receiving Set. |
Chadwick
Directional Wireless.” By J. Rol
Ph.D.. M.Sc., M.1.LE.C

About Reaction.

A Universal Receiver for all Wavelengths,

A Two-Valve Note Amplifier.

The Considerations Governing the Choice
of a Receiving Circuit. By J Scott-
ag ) t.P

A Compact Broadcast Receiving Set and
How to Make It. By E. R ath

Conventional Signs used in Wireless
Diagrams.

A Three or Four-Valve Broadcast Receiver.

Patents of the Month.

Recent Additions to our List of Experi
mental Call-signs.

The World's Land Stations.

Times of Regular Transmissions.

Questions and Answers.

A L P N
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l THE NEW BOOK FOR ALL INTERESTED IN WIRELESS

111 PRACTICAL CIRCUI]

not merely extracted from text books and
embodying a few well-known principles, but

SPECIALLY PREPARED TO MEET THE REQUIREMENTS

OF ALL USERS OF WIRELESS APPARATUS.

Whether you want a simple crystal circuit, one, two, three,
tour, five or more valves with H.F. and L F. 1mp|1hcat10n
and the best switching systems, or to charge your
accumulators from the mains, to install an efficient trans-
mitter or to speak across the Atlantic, there are dozens
of circuits for you.

The Amateurs’

TN Hml

liii

S

Book of Wireless C1rcu1ts

_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!IIIIIIIIIIIIIlﬁlIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIlIIIl

Price 2 /6 nett.

12-13, HENRIETTA ST., STRAND.

Prepared by I. H. HAYNES.

110 Pages. Size 10 X 6%} ins.

Post tree 2/ 1 O

Jontents : Aerial Switching ; Crystal Circuits ; Single
Valve Circuits ; Non-radiating Arrangements Vanomerer
Tunmngs; Ex- Government Apparatus in common use ;
Multi- Valve Circuits with Crystal and Valve Detectors ;
Switching of Valve Circuits ; H.F. and L.F. Amphhers
Resistance Amplification, Tuncd Arode, Transformer and
Choke Coil Amplifiers ; Dead End Sw1tchmg ; Tungar
Vibrator and Electrolytic Rectifiers ; Filament and Plate
Current from D.C. and A.C. f‘.lains ; Accumulator
Charging ; Recording Circuits ; Four Electrode Valve ;
Spark and C.W. Transmitters and Wavemeters ; Grid
and Choke Control Transmitters ; MlClOphOllC
Amplitier ; Dewar Switches, etc., etc.

PRACTICAL ADVICE ACCOMPANIES EVLERY CIRCUIT

THE WIRELESS PRESS, LTD,

LONDON, W.C.2.
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Your Broadcast Receiver

AND HOW TO USE IT
By Percy W. Harris

THIS NEW BOOK THROWS A NEW LIGHT
ON A NEW SUBJECT

It will help you to
GET THE BEST FROM YOUR RECEIVING SET

e
/" PRICE
68 Pages \

6"
\\ Postage 2d, /

\ J/

With Illustrations

——

CONTENTS.—A General Talk on
Wireless Broadcasting—The Station
in  Operation—Essential Parts of
a Broadcast Receiver—The Aerial ;
the Tuner ; the Detector ; Crystals
Used in Broadcast Receivers—The
Valve—-Valve Accessories and Man-
agement—Essential Parts of a

E‘ VERY owner of a wireless set
4 is naturally anxious to get the
best possible results from the par-
ticular apparatus he has acquired,
and while a card of instructions
or a pamphlet is supplied with
almost every set, this small hand-
book, based on experience with
many receivers, will be helpful as
well as interesting. Qur purpose is

Just to help the beginner to get all
that is possible out of the receiver,
be 1t a humble crystal or an
elaborate multi-valve set.

THE WIRELESS PRESS, LTD., staiw.

WirelessReceiver—Telephone Head-
pieces-—Loud Speakers—Accumu-
lators and their Management—
Reaction : Its Use and Abuse.

12-13, HENRIETTA STREET

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 ite
kind on the market. Itconsists of an Ohmeter and Generator
mounted in one case. The Ohmeter ig of the Electrostatic
type, glving extreme lightness. Absolutely unaffected by
exterual fields, It reads directly in Megohm: and is
independent of the voltage or speed of the generator.

NALDER BROS. & THOMPSON, LTD.,
97a, DALSTON LANE, LONDON, E.8.

Wooooooooooou!

. COLUMBUS .
DISCOVERED .

GUARANTEED 100
AERIAL EFFICIENCY

*
THE ONLY WAY . AMERICA .
] B discovered a f t i ]
USE R emventing e, It fupes recliying cyfals. |
* Thousands have been distributed to the trade under the *
r name of EIFFEL TOWLER BRAND during the past
three years, and they have become standardised stock
= E@§ﬂ®m ® of repute. You can buy them from any dealer. Eiflel @
D% > g Tower crystals can be relied upon to give perfect
3 * atlsfaction, the process they undergo ensures ever S
specimen a perfect rectifier, carefully graded and teste
COWL INSULATORS . IF YOU WANT THE BEST
(PROV. PATENT).
« WIRELESS CRYSTALS ,

AERIAL LEAD-IN,

Leagth of Body, 3} in, INSIST ON
diameter, 1} in.  Price 1/9

e .
g, woos | |, Eiffel T Brand
e gy , . blllel 1ower brana .
Diameter of Cowl 2§ in »
diameter of Shank }
length overall, 11 iy, length §
of thread 3 in.  Price 6/.

HORIZONTAL WALL OR &

WINDOW LEAD-IN. $f (o o, : '
Diameter of Cowl 2} in., §S ¥ A W B NI‘ H I 4
dianeter of Shank { in.,J r . -

length on the curve 13 in., * (Kni ) *
length  of thread 3 im. (Rt agt epalar

* packed in neat cartons to retail at 1/- and 1/8 °

Subject to liberal Trade Discounts, WVrite at unee
¢ for prices, stating quantities required, to— *

Price 6/6 o 167, RYE LANE, PECKHAM, SE15 o
THE WIRELESS AGENCILS, LTD., gt e
64, Mortimer Street, London, W.1. i! e &6 & 6 6 6 06 O o O o g
Registered "NIPHAN" Trade Mask. As used by HM. War Ofhce, Electric_Supoly Companiaes,

Railway Companies. Marconi's Wirelass Telearaph Company

WATER-TIGHT PLUGS SsfMMONDS BROS., LTD.
and CABLE COUPLINGS <« ¢ & s mewron STREET, HOLRORN. W.C.
TO MEET HOME OFFICE REQUIREMENTS /8 3

COUPLING CONNECTING CABLES

Pbones t Telegrams 1 < -
2800 Gerrard 12061 Contral. " Niphon, Loadon.” SIX WAY TEE CONNECTORS
Pataoted ia Eagqland and Abroad.

X A G i




THE WIRELESS WORLD AND RADIO REVIEW Marcr 3, 1923

ARISTOPHONE
PANEL 55

A high grade 2z-valve
receiver typical of this
serles.

All L.T. and H.T. bat-
teries being contained in
the instrument case, each
set is easily portable,
handsome in appearance
and yet readily accessible
for inspection purposes.

ARISTOPHONE
PANEL 11a

A complete high grade
crystal receiver of the
Panel series.

Brown’s Type “ A" ad-
ustable Supersensitive
ead ' Telephones are

supplied as a standard

feature and are self-
contained in the case.

Exceptionally fine results

will be obtained with this

instrument.

A complete range of cabinets in all periods. em-
bodying the highest grade 4-valve receivers and
H the finest cabinet work,

Come and See the complete
range of Elwell Wireless

IDEALY HOME EXHIBITION,
STAND 39, NEW GALLERY HALL
March 1st—24th

C.FELWELL

Craven House. Klng sway. Londonwéc

Tolephone Regenc 1602 CadlesElradiosny London
Rogrars Liwdbvany . o Weatem nita Code
0

Proprietors and Publishers, The Wireless{Press, Ltd., 12-13, Henrietta Street, London,
W.C.2; Sydney, N.S.W., 97, Clarence Street; Melbourne, 422-24, Little Collins

Printed by Sanders Phillips & Co., Ltd., Chryssell Road, London, S.W.9, for theH
Streot ; New York, 326, Broadway.
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“ HART ”—The Standard of Efficiency.

THE IDEAL HIGH TENSION BATTERY;
ENSURES NOISELESS RADIO CIRCUITS.

OUR Latest Type High Tension Battery
in sealed Glass Boxes as illustrated

has been

UNIVERSALLY ADOPTED BY

the Leading Wireless & Telegraph Companies.

Its many Special Features include —

High Insulation. Glass Cell Containets.

Constant Voltage. Reliable Service.
Most Economical in use.

Unequalled by any High Tension

Battery now made. Unprecedented
—PLUG TYPE— demaads.

HART ACCUMULATOR Co., LTD., Stratiord, London, E.15
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“Wireless for all”

Before you decide on the

construction of your set.

It will pay you to have
particulars of—

Condensite Celoron

For PANELS and OTHER PARTS.

This material is waterproof, immune to atmospheric and climatic conditions, will not
warp, has high surface and volume restivity, high di-electric strength, low specific gravity
LET US QUOTE YOU
SEND PARTICULARS OF YOUR EXAGT REQUIREMENTS TO

THE MANUFACTURERS

HIGH ROAD
SOUTH TOTTENHAM, N1S

WORKS
MAIDSTONE, KENT.

“STERLING”
COMBINED CRYSTAL AND VALVE SET.

A New Average
and ‘Range
Unique 150
Set. ACiles.

CALL TOISEE IT AT OUR STAND No. 31,
RADIO SECTION, IDEAL HOME EXHIBITION. f

STERLING TELEPHONE & ELECTRIC Co. Ltd.
210/212, TOTTENHAM COURT ROAD, LONDON, W.1

Telephone No.—4144 Museum (7 lines). Telegrams—** Cucumis, Wesdo, London. Works- -DAGENHAM, ESSEX.
Branches — NEWOUASTLE-ON-TYNE, 9, Clavering Place; CARDIFF, 8, Park Place; MANCHESTER, 14, St. Peters Square.

We guarantee that all Broadcast Radio Apparatus sold by us conform with the conditions of the Broadcaster's
Licence issued by the Postmaster-General.
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H.P.R. HILOPHONE

The Ideal 3-Valve Instrument
for Music and Telephony

@.P.0. Regd.
No. 0177

Each instrument C ; . W = =0

individually certi-
fled & guaranteed
H.P.R. PATENT
WAVELENGTH
INDICATOR

Extracts from letters received concerning the performance of the Hilophone.

BRISTOL. * The Hilophone which we received from you some weeks ago is a
complete success. In fact our customer is delighted with it. We received the
Covent Garden Opera on Saturday and it was audible all over the room with the
'Phones on the table.”

EAST WEMYSS, FIFESHIRE. ‘I got 2LO very clear and loud last night.
BALLATER. ‘ With,the Hilophone Three-Valve Set we picked up London in
Ballater, 42 miles from Aberdeen, and had the concert loudly and clearly. We
added your Simplex Magnifier and put London on a Loud Speaker, filling the room.
This is certainly the best result we have ever had with a Broadcast Receiver, and
we were most pleased with the absence of extraneous noises and the clearness of the
speech and music, over five hundred miles away.”

WINDLESHAM, SURREY. * With reference to the Hilophone. I am getting
excellent reception from Manchester and Newcastle, as well, of course, as from
Birmingham and London.”

ABERDEEN. ¢ We were giving a demonstration with the Hilophone, one of your
2-Valve L.F. Amplifiers and a Loud Speaker. With these instruments we received
London very clear and loud, and are confident that had we only used a 1-Valve
Amplifier the results would have been equally good.”

KINTYRE. * On Friday night I tested the Hilophone and found it most satis-
factory, and beyond my expectations. London was clear using the High Frequency
and Detector Valves only, and all the stations were clear and at times very loud
on the three valves.”

BOURNEMOUTH. ¢ With the Hilophone I have received good speech from Newcastle,
Manchester, Birmingham and London, and last night I heard the opening ceremony
from Cardiff. Speech and music have been clear and not distorted.”

Price of H.P.R. Hilophone.. £25 0 0  With all accessories. . .. 834 0 O
British Broadcasting Co.'s British Broadcasting Co.’s
Charge g . 2 § o Charge .. BE .. 2 § O

£27 s o £36 5

H.P.R. WIRELESS, LTD.

Pioneer Designers and Makers of Fine Valve Receiving Instruments for Amateurs.
Head Office and Demonstration Room i

CARLTON HOUSE, GREAT OQUEEN STREET,
KINGSWAY, LONDON, W.C.2

Tel.: REGENT 1719. (Opposite Kingsway Thealre)
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% SCOTLAND'S; PREMIER 3
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g 'Phono— RADIO EXPERTS /] s
g nnd Extensnom VN/NVAV/NVNVNVNVNV/N/ZNVN/N/ g
= The most recent noteworthy successes have =
= been obtained on apparatus supplied from our E

comprehensnve stock of Eﬂicnent Radlo Goods

Distributing Agents for Scotland for the Famous

BURNDEPT ULTRA RECElVERS AND ETHOPHONES.

We keep an extenmve stock of all parts requxred for makmg up
customer's own sets. Send your enquiries—we will quote competi-
tive prices by return. Qur advice 1s always at your disposal.

VAL‘VA NNLNNNFINAININN N L"Ak‘

I R

- XW. A. C. SMIT H,% 5

E . sts ARGYLE STREET (Retail) .nd'A =

T 93/99. HOLM STREET (Office and Warehouse) U
§ GLASGOW. g
NAVNVNIN ZNA NN NN NN

d HL Altg

StorageBattenes ~ \L

For two, four or six volt valves

(L.T.), maintain rtheir voltage
right up to the end of discharge,
and con inual adjustment whilst
listening -in is thus obviated.

Ask for Leaflet No. C.W. 101/1, Nov., 1922.

e

& Comp?

] l: :;l.r’/e = 18 % don
: 1011 v
HOPAAS B St"“nbterBridgeRoadl-O"‘ o
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The Ethophone V

Overcomes ‘“Dead Spots”

American Broadcast
Received.

AN Ethophone V has successfully received all British
Broadcast, including London (2 LO), on a Loud
—_— — g:peaker ;t Salisb;ry and at various points along the South
oast where conditions are generally considered adverse.

PRICES. , s -
Continental Concerts were also heard on the Loud Speaker,
ot e M L L such as Radio Electrique and Ecole des Arts, Paris.

Valves, high tension battery and full

instructions. Price 33 Guineas A. Mr. H. ]. Galliers, of Brighton, successfully received the
No. 506X. The Ethophone 1V, as above, transmissions of the American Broadcast Station WOR on
but without valves. Price £32 A. .
W6, B0F The Exbophone V. in odk the morning of February 24th. A Broadcast set, capable
5 5 he  Eth n i al s g <
oeBfict) inclietvo ot 4 Marconi-Osram of Receiving American telephony is well worth your
valves, high tension battery and ful S :
instructions. Price 38 Guineas A. consxderatxon.
No. 507X. The Ethophone V, as above Write hlet ¥ 2 5
o e Taia . a rile to us for pamphlets and all particulars.
Ethophone 1V or V in Freuch polished Call at our Stand No. 1, New Gallery, Ideal Home Exhibition.
mahogany cabinet de luxe, Extra.
4 Guineas A. All trade enquiries to be addressed to the Factory

COMPLETE SET OF EXTRAS.
Accumulator No. 151. Telephones No.

186B. Loud Speaker No. 209B, Aerial °r = e !
Wire No. 251. 4 Insulators No. 258.
Lead-in Tube No. 232. 6 yds. Wire No. 261.
10 Guineas A.
T »

NN

\\\\\

7 e,

PIAREL X %57 % % %y %22,
Wittt

BURNDEPT LTD London Office and Showrooms :—
e 15, BEDFORD STREET, STRAND, W.C.1
AERIAL AND'EASTNOR WORKS, BLACKHEATH, S.E.3
London Assurance House, 249, George Street, 93, Holmm Street Playhouse Arcade, 133, New Street, 91, Bridge Street,

Bond Place, LEEDS. ABERDEEN GLASGOW. w2 GUILDFORD. BIRMINGHAM. MANCHESTER.
CANADIAN OFFICES—172, King Street West, Toronto, CANADA.
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The, essential part of the? Receiving
Setiis the Valve.

EDISWAN VALVES
ED ISWAN by their actual performance have
proved themselves to be the best on
the market for sensitivity, silence in
VALV Es working and robustness, J\
S— ! Type A.R. 15/- each. / \
Type R. 17/6 each. ‘

Why not send us your name and
address P We can probably tell you
something of interest regarding { l

wireless matters. Ask for Leaflet S

— hen writing.
I'rnn EDISON SWAN ELECTRIC Co.. L || g

Mead Offce 123,;5 Queen Victoria Streer, F.C.4
Loodon Stewrvowms : 1235, QUEEN VICTORIA ST EC. 4

71, VICTORIA §T. S W1
| Works ; PUNDERS END, MIDDLESEX

‘

Abatdee Brswl balinburab  Leccemter Notu,
Beitast Cardis Glasgow Liverpoo! Stuefh
Bumingham  Dubbs Hull Magchesser  Soutbamplon
Dundee  Lesds Smanser

Melbousoe Beisbane Sydoey Adslatde

COMBINED VOLTMETER FOR
H.T. & L.T. BATTERY.

High Resistance. Foolproof.
Neat and Compact.
Terminals marked in plain
letters.

Reads to 100 volts on H.T.
and 10 volts"on L.T. Battery
by merely pressing the button.

Price £4 each

POST FREE. CASH WITH ORDER

{For higher readings. prices on application),

WHITE ELECTRICAL INSTRUMENT CO. LTD.

2, 4 and 6, Gloucester Street, Clerkenwell, London, E.C.1
Telegrams : Voltograph, London. 'Phone : City 8660.
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With the Fuller High Tension Battery you can
count on five or six months’ service on one charge alone.
Re-charging costs you only a few pence, and with
ordinary care the Battery will last 10 years in normal
service. That is just one of many reason why

FULLER BLOCK BATTERIES

are universally recognised as °* perfect for Wireless
Work.”  There are no plates to buckle, no possibility
of injury from accidental shorting, and complete
absence of fire risks.

Sold by Wireless Dealers, Electricians and over
300 Fuller Battery Service Agents. Dealers who
are not fully stocked should write us al once.

FULLER'S UNITED ELECTRIC WORKS

LTD. S
WOODLAND WORKS, CHADWELL HEATH, ESSEX.

Manufacturers for the Admiralty, Air Ministry and
War Office for wireless work.

Telegrams—I‘uller, Chadwell Heath, Telephoue—Ilford 1200 (6 liues),

R

FULLER
elLlolclx

ACCUMILATORS - SOUD - NO PLATES

BATTERIES

6 VOLT L.T. BATTERY

in cbonite case with strap handle

B.W. 6,‘20 25/'
BW 6/s0 .. .. 40-
B.W. 6/60 52/6

30 VOLT H.T. BATTERY

impregnated wood .case with outside
terminals and sliding lid
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LISTEN-IN

at Shaw & Kilburns.

EFORE you buy a Wireless Receiving Set

it will pay you to call at our Showrooms
and ‘“‘listen-in " on the many sets that we
have in use
Whatever you require, you will have the
opportunity of comparing the various makes
before making your decision. Complete sets
from the self-contained Crystal type at £3, to
the wonderful five valve sets at £50, may be
seen and tried here. You are under no
obligation to purchase.

Call and have the working of the various sels

Two Valve Set, Complete without
Valves £12.

explained to you.

Agents for all the leading makes, including

BRITPHONE. ARISTOPHONE,

RE-ECHO, T.M.C

112-114, Wardour Street, W.1

Telephone

(8 lines)

Rl

LTI T

TIRHNU

FELLOPHONE. MARCONIPHONE, GECOPHONE
RADIOPHONE.

Regent 8120

_%_
TE

-MEHHIIHHIIHIIIITHHHIIHHHHHIﬂlﬂlﬂ!ﬂﬂﬂl]ﬂﬂlIﬂHﬂﬂhﬂﬂ]ﬂHﬂlﬂ]Iﬂﬂﬂﬂﬂﬂmllﬂlﬂ[ﬂ_ﬂlﬂllﬂﬂllﬂmmﬂlmﬂl—ﬂllﬂlumlﬂlﬂll"l"mﬂm

TERMINALS

4 B.A. Dcuble Solid Brus or Plated
ﬂ/- per doz (post extra).

B.A. Single Solid Brass or Plated
ld. per doz. (post extra).
We have encrmous stocks of ex-WD
WIRELESS GEAR, 100 numerous to
mention, at atsurdly low prices.
Write for particulars of your require=
ments, or better still, cull and see our
enormous stocks.

J. LIPOWSKY & CO.

Telephone : EAST 3346

Near Old Ford Station N.L.Rly.

GREAT BARGAIN OFFER
4,000 ohm PHONES (NEW)

at 19/6 Per Pair. Postage 9d. extra.

Fitted headbands and cords, beautifully finished, thoroughlv efficient, Each pair care-
fully packed in box. SATISFACTION GUARANTEED.

BROADCASTING RECEIVING APPARATUS.
The ** JOYPHONE" (Reg. No. 0138) approved type, 2 Valve S¢t. complete from
£15:0: 0

Special Offer at Reduced Prices of our

NEW INTERVALVE
TRANSFORMER

Qwing to the unexpectedly large sale of
theseinstruments we are enabled to reduce
the price to " Wireless World * readers to

Postage 9d. extra.

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

All valve apparatus manufactured by us
1s duly licensed under Marconi Palents
for amateur use in Great Britain,
Approved by Postmaster-General.
814. OLD FORD ROAD,
:: LONDON, E.3
Noe. 8 or 39 'Bus.

AR 0000000 R At ot OO (0
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Whatever's the "matter with Bill ?

Bill's the foreman of the Assembly
Dept. Some small metal parts

for No. C 536 have been delivered

from stores. We cannot print here
exactly what he said !'!

What a help true-to-gauge, ac-
curate, well finished metal details
are to Bill!

See that he gets them

Just send along to :—

BAKER & FINNEMORE,Ltd.

Steel Pen Makers for over 70 years,
BAK-FIN Works, Birmingham.

“PRESSWORK AT ITS BEST”

EEEEEY I SR
MU nnniHnnmm

CABINETS, PANELS,
BATTERY BOXES, Etc.

FOR

WIRELESS APPARATUS

IN

OAK, MAHOGANY, ETC.

Our Mahogany-hinged Box L. 7
is 1deal for Crystal or Single
Valve Set.

Send full particulars of requirements to :

HENRY JOSEPH & Co.
96, Victoria St., London, S W.1

Telephone :

Telegrams :
VICTORIA 12. JOSKIWOLF, Sowest, London.

TRADE ONLY.

2

STHHIEUT IR

3

STEMENS ——

DRY BATTERIES

FOR THE

H.T. CIRCUIT OF THERMIONIC
VALVES.

Size 827, 36 volts, with removable plug terminals.

No. of Intermediate
No. Volts. Cells. Connection

643 15 11— | Fitted with
789 15 1 R
826 30 21 3-voltsteps
827 36 24 3, Relmovab'e
piug ter-
828 50 36 6. . ok eup-
829 60 44 6. ., pledata
830 9 66 6, , | smallextra
831 100 72 6 charge.

i3 »

These batteries are universally accepted
as the standard of quality.

“BUY NONE BUT THE BEST”

Showing at Stand No. 26, New Hall Gallery, ldeal
Home Exhibition, Olympia, March Ist to March 24th.

SIEMENS BROTHERS & Co. L.

WOOLWICH,LONDON, S.E.18

Telegrams—Siemens, Woolwich. Telephone—Osty 6400

Stocks held at

BELFAST—36, Mill Street. BIRMINGHAM—111, New Street.
BRISTOL—30, Bridge Street. CARDIFF—s7-59, St. Mary
Street. GLASGOW—40, Wellington Street and 144, St.
Vincent Street. LEEDS—129, Park Lane. LIVERPOOL—
81, Dale Street. LONDON—38-39, '_:v%per Thames St. MAN-.
CHESTER—196, Deansgate, ~NEWCASTLE-ON-TYNE— |
64-68, Collingwood Buildings and Exchange Buildings, Quay-
side. SHEFFIELD—22, High Street. SOUTHAMPTON—
46, High Street.
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'T/lc’
Price 6,. Nett Year Book of Post 6'9 Free

Wireless
Telegraphy & Telephony

1923

SPECIAL EDITION

FOR

EXPERIMENTERS, AMATEURS & ALL “LISTENERS-IN'

As a result of the tremendous demand for the Year Book,
we have decided to issue a special edition for Experimenting
Amateurs apart from the complete edition usually published.
The new edition will contain all the information given
in the complete work, with the exception of matter
of sole interest to Commercial Companies.

ALL YOU WANT TO KNOW IS IN THE YEAR BOOK

BRIEF SUMMARY OF CONTENTS.

Directory of over 450 Amateur and Experimental Stations
(18 pages) ; Laws and Regulations governing Experimental, Amateur
and Broadcast Wireless (52 pages); Call Letters of over 16,000 Air, Land
and Ship Wireless Stations of the World (270 pages) ; Sixty-four Pages
of Maps in Two Colours, showing position of all known Land Stations, indi
cating whether Direction Finding, Broadcasting, Public or Official : Complete
History of Wireless from its Birth to Date, with full details of Progress made
in 1922 (20 pages); Meteorological Section, showing all Regular Transmissions of
Hydrographic,Meteorological and Time Signals, with detailed explanation of the Codes
used and their Meanings (131 pages); Useful Data Section (46 pages); Dictionary of
Wireless Terms in Five Languages, Tables and Formulae for Wireless Calcuiations, Graphical
Symbols for Diagrams ; Classified Traders Directory for the benefit of Purchasers of Component
Parts, etc. (4 pages) ; Full Morse Code, International and Continental ; Direction Finding
Section (20 pages) ; Who's Who in Wireless (35 pages); Wireless Literature (28 pages) ; etc., etc.

We shall be glad to see you at our Stand No. 7, Wireless
Section, New Hall Gallery, The Daily Mail Ideal Home
Exhibition, Olympia.

The Wireless Press, Ltd. i;.% enrieua Street
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Your Broadcast Receiver

AND HOW TO WORK IT
By Percy W. Harris

T

I"Iw.‘

THIS NEW BOOK THROWS A NEW LIGHT
ON A NEW SUBJECT

It will help you to
GET THE BEST FROM YOUR RECEIVING SET

" PRICE

68 Pages

With Hlustrations

\ Postage 2d. -

N VERY owner of a wireless set
is naturally anxious to get the
best possible results from the par-
ticular apparatus he has acquired,
and while a card of instructions
or a pamphlet is supplied with
almost every set, this small hand-
book, based on experience with
many receivers, will be helpful as
well as interesting. Our purpose is
just to help the beginner to get all
that is possible out of the receiver,
be it a humble crystal or an
elaborate mulri-valve set.

f

CONTENTS.—A General Talk on
Wireless Broadcasting—The Station
in Operation—Essential Parts of
a Broadcast Receiver—The Aernal ;
the Tuner ; the Detector ; Crystals
Used in Broadcast Receivers—The
Valve—Valve Accessories and Man-
agement—Essential Parts  of
WirelessReceiver—Telephone Head-
pieces—Loud Speakers-—Accumu-
lators and their Management-
Reaction : Its Use and Abuse.

12-13, HENRIETTA STREET

THE WIRELESS PRESS, LTD., strino. " fonbon.™ wc:
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Re - Radiation abolished by using
THE “AJAX” ANTI-RE-RADIATING UNIT

[ 37 N |
i--’l

No more announcements ‘
from the Broadcasting

Stations regarding re-
radiation.

Sold on the money-back
system.

You can add to your own
p'easure, prevent annov-
ance to your wireless
neighbours and comply
with the P.M.G. s require-
ments by fitting this Unit
to your receiving set.

b} ) )

¢ & ¢

THE CLAIMS FOR THE UNIT ARE AS FOLLOWS :

1. Prevents Re-radiation.

2. Sharpens Tuning.

3. Increases strength of signals, thereby amplifying.
4. Clarifies speech and music. ’

5. Gives Telephony without distortion.

6. Eliminates atmospheries to a considerable extent.
7. Makes jamming almost impossible.

8. Regenerates the Plate and Grid Circuits

9. Makes wireless reception a pleasure.
10. The ** Ajax '’ Anti-re-radiating Unit
11. You cannot afford to be without it.
12. Sent Post Free with a money-back guarantee.

is the discovery of the year.

PRICES : No. I, for all British Broadcasting, - - - 15 -
No. 2, for all International Wavelengths - 17 6
Ebonite Variometer, 10/6, particulars post free.

Filament Resistances (superior) - - - - - 2/6
Fixed Condensers 0001 to "001. 1/6 : "002 to "004, 2/-
L.F. Intervalve Transformers - - . . . 15

Variable Condensers [rom - - - - - - 4-

TRADE  ENQUIRIES INVITED

PATENTEES AND SOLE MANUFACTURERS :
THE WELLINGTON ELECTRICAL AND
RADIO ENGINEERING WORKS, LTD.

1, Arthur Street, ALDERSHOT
Teleplhone : ALDERSHOT 444




Marcr 10, 1923 THE WIRELESS WORLD AND RADIO REVIEW xiil

Obtain Maximum Efficiency with your

Radio Set by using

“IGRANIC”
HONEYCOMB
INDUCTANCES.

Low Self-Capacity
No Losses due to
dead ends.

Write for

Leaflet N o.
2211-U7.

149 Queen Victoria St., London.

Works—BEDFORD.

For those who want the BEST

“DUNHAM?” instruments will particularly appeal
é‘

Ilustrated and :
tully descriptive :
brochure of all :
our sets sent :

free :

SPECIAL LONG
WAVE PLUG
FOR RECEIVING
PARIS, ETC.

£3:18:6

This single-valve set receives broadcasting on 20° of wire hung across our showrooms at Brixton, and no

outdoor aerial is needed. It is arranged so that amplifiers can be easily added if and whea desiced. Reaction is

fitted, and being directly coupled to the aerial coil E, ssts up the receiving range and strength of reception. It

cannot possibly radiate and cause interference. These and other special features make it without 2 doubt the

finest single va{ve set on sale to-day. Approved by the P.M.G., No. 1087, and guaranteed by us. Prioe, complete
with ‘phoanes, accumulator, valve, H.T. batterles, etc., £7 8s. (plus B.B.C. fee of £1).

C. S. DUNHAM (Radio Engineer) late of Marconi Scientific Instrument Co.

234-6, BRIXTON HILL, S.W.2. 'Phone . Brixton 3323,
Agent for BUCKINGHAMSHIRE : H. Geary, 77, Broad Street, Chesham, Bucks.
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TONS

of EBONITE SHEET in Stock
for immediate delivery in qualities
suitable for all classes of

WIRELESS WORK.

SHEETS - RODS
TUBES - PANELS

TUBES and ROTORS for Variometers.
MOULDED KNOBS (various patterns),
COMBINED DIALS AND KNOBS,

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

Wholesale only.

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

Teleg. : “Eboniseth, Ave. London."” *Phone : Central 12764.

J. BURNS, L™

Wangye Works,
Chadwell Heath, Essex.

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

OONDENBERS. Retall priee
‘001 mid f .. eash 13/8
‘0006 ,, . eash 10/-
-0003 . sash 9/-
00006 s . eash 4/8

t - . weah /-

Terminals with high base .. doun. 1/8

Coutast Studs, with nuts don M

Bliders, with u:d ltuh sash Bd.

Ebonite Ooll oash 12/8

Ebonite Knobs dox  4/-

Ebonite Punels, vrlcu on lnlm
Single Valve Panels

»ed Coundew-
oer. Engraved Panel and lonwod
finighed Box, ready jor wme -

£ £4

Vulcanised Fibre and Ebonbite
Sheets, Rods & Tubes from stock.
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. volrs
GRID VOLTAGE

* XTRAUDION *’Triode, the most efficient

14

Liberal Trade Terms.

Bramch—TWICKENHAM.

Telephone—M USEUM 1055.
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gDry Batterles for Wireless Sets

No.1W. s : if v

Insert straight terminal in spiral of next battery and bend
same, 0o soldering required.

PRICE 7/- Per doz

NOTE 1 doz
= j =
NEW TYPE. NEW TYPE.
No. 2 W. Slab_ | No. 4 W
15 volts,: sci 36 volts,
screw termina
plug socke ets.
3 volt tappmg
Size m‘-
¥ i 9}' X x!’x H
hig
PRICE PRICE
3/- ?/-
EACH {1 EACH

No. 1 W,

IBRITISH MADE —~CARRIAGE PAID.
Manufactured by—
THE BRITISH BATTERY Co., Ltd.

Clarendon Rd., WATFORD, HERTS.
(Telephone : Watford 617).
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P ORMISTON & SONS Silk and Cotton Covered H.C.Copper Wire, Resistance
. Wires, 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-
4 7 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

Some Practical Applications of Time Signals. By G. W G. Mitchell, B.Sc,
FRAS, F.R.Met.S. - - - - - - - - - - - 751

Notes on the Armstrong Super. By Frederic L. Hogg - - - - - 755
The Elementary Principles of Radiotelephony. By G. G. Blake, M.LEE,, A. Inst.P. 757

(Contents continued on next paye).

White Filler

for Letters and Figures.

Taylor - Hobson WHITE FILLER gives a
beautiful snow-white finish to letters and figure,
cut in ebonite, wood or metal. It is easy to
handle and exceedingly durable.

To users of Taylor-Hobson Engraving Machines
it is invaluable.

PRICE 10/- per Ib. Quotations for quantities.

Tavror, TayrLorsHopson. i

74a, Newman Street, London, W.1
Works : LEICESTER.
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RADIO FREQUENCY AMPLIFICATION

This self-tuned Anode Reactance (provisional patent) with
switch combined is the most satistactory method of short-wave
H.F. amplitication. Increases the range of a set and brings in
distant stations. The outstanding features are the degree of
efficiency attained and the ease of assembly. Only one hole
to drill in panel, and two soldered connections to make to tinned
tags provided. The work of hours Is done in a few minuates.
Two ranges—150 to 800 metres o 27/6

150 to 10,000 metres - 32/6
Simple wiring diagram sent out with each.
LISSEN ROTARY SWITCH (provisional patent) for use with
tapped inductanoces, etc., does away with nuts, washers, contact
atuds, etc., saves dnllmg. makes 8 smooth wiping contact, 10/-.
These two components save makers and amateurs hours of
work. Dealers and makers should send for samples., Cash
with order for new accounts avoids delay.

LISSEN COMPANY,

Lifsay cowmép&m‘;: 1o vaar ovt, WOODGER ROAD, GOLDHAWK ROAD, LONDON, W.12
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For the Discriminating Amateur.

Patent applied for.

The price of this high-grade precision instrument

30/~

COMPLETE AND POST FREE

A Precision Condenser
For Home-built Sets.

The Marooni Scientific
Instrument Company,Ltd., in
pursuance of its policy of
providing the discriminating
experimenter with high-grade
component parts, has pre-
pared a new type variable
condenser possessing features
which will appeal to every
serious amateur. As will be
seen from the photograph,
there are NO WASHERS,
the plates and supports are
of BRASS, while both
fixed and moving plates are
SOLDERED TO THE SUP-
PORTS, ensuring perfect
conductivity and a minimum
of resistance loss. The end
plates are also of brass and
POSITIVE CONNECTION
withthe movingplates ismade
by means of copper strip.

The condenser is supplied
ready for panel mounting
complete with dial, bushing
and ebonite knob. To mount
the «ondenser, it is ouly
necessary to drill a central
hole § diameter and three

clearance holes for No. 4 BA metal screws. The top plate is ready tapped to take
these screws, which are provided with the condenser.
those who wish to use it instead of the dial.

A pointer is also supplied for

i8

The Marconi Scientific Instrument Co., Ltd.

Telegrams - THEMASINCO, WESTCENT.
Telephone - - - - GERRARD 7745.

r Capacity ‘001 microfarad.  -0005 microfarad, 27/6.
a
a
a
@
l: 40, Dean Street, Soho, W.1.
a
a
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Receives Broadcasting Perfectly
without Intricate Adjustment

: .............................................. E rI‘}\e (in) adjustment necessary to !‘ecelve Telephony al\d
: :  Telegraphy signals on any particular wavelength with the

§ Filament Resistances 39 :

cee v a3 Wates  Crystal Receiving  Set
H 4-Volt 5o amp, .. .. 24- ' is the movement of one switch arm. Its dimensions are
H ge 2/ : 9in. X gin. and 8% in. high, the Hertzite crystal is enclosed
s GHGIR £ ety 8- % in glass, one adjustment being almost permanent.

3/)

Supplied in highly polished mahogany case together with

$  Variable Condensers (of various H

: cap:\ccities) L from 6/- ¢ Head ’Phones, 100 ft. Aerial Wire, Aerial Insulators

! Fixed Condenscrs 2/6 :  Aluminium Aerial Pulley

+ 3-Coil Holder, complete unit for H ) | sts but

: use with Standard Coils 20/- 3 L Gl

: s £5:0:0

(‘;AI‘VES' 1 i complete, no extras, no

3 M':) . 7 © ¢ upkeep costs.

: - ges : Everything can be enclosed in the case

§ Cossar 15/- % for packing away.

¢ Ediswa 15- ¢ SEE IT ON STAND NO." 10 (NEW

: : GALLERY), IDEAL HOME

................................................ EXHIBITION

WATES BROS Kingonss, London, WC2
e Kingsway, London, W.C.2

*Plone : Gerrard 576 'Grams :  Zywaleseng, Weslcen |

SRS EE——%L
WE can supply YOU |
;, with Broadcastlng segpz )o,r 3 Valve, ’l EBONITE AND

Il which give wonderful results, Come l { VULCANITE

to our Demonstrations 5 p.m. each day.

&very Component that can be required l . I
in Stock. , ‘
= , TUBES-RODS-SHEETS
TRADE SUPPLIED. [‘
Shell Insulators - - - 1/- | LARGE
Reel dO = . - 4d. | STOCKS

BRITANNIA RUBBER AND
: KAMPTULICON CO., LTD.

S o 2 o 7. NEWGATE ST., LONDON, E.C.I
4 5 U P P L | E S B 28 Comen Sy e

234, HIGH HOLBORN, LONDON, w.Cc1 —“

Phone : Holborn 2188
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Some Practical Applications of Time Signals
By W. G. W. MITCHELL, I.Sc., F.R.A.S., F.R.Met.S.

1.—MEeTHOD ©OF OnTAINING G.M.T.
RHYTHMIC BEATS.

IN my article which appeared on January

FROM

13th on Time Signals, all times were given

in sidereal time, this being the standard
unit of time adopted at astronomical observa-
tories for the reasons ser out in the article.
There may be some uncertainty asto the method
of arriving at G.M.T. from these results.
Tables for converting intervals of sidereal
time into the corresponding intervals of
mean solar time will be found in the “ Meteoro-
logical and Time Signal Section ” of the
Year Lookof Wireless Telegraphy, 1023 edition,
together with an example shoviing the working.
Further, in order to be able to “ set ” a clock
to mean solar time (7.e. G.M.T.) from the data
‘urnished by the rhythmic beats, it is necessary
1©; be provided with tables giving the mean solar
time at the preceding sidereal noon. Thesc
lables are printed in the Nautical Almanack
for the current year (published by H.M.
Stationery Office, Kingsway, ss.) under
““ Transit of First Point Aries,” page iii of each
month. Then the mean solar time required

mean time at preceding sidereal noon - the
equivalent to the given sidereal time.

Therefore, unless the highest accuracy is
aimed at, it is better to make use of the ordinary
time signals sent threc times daily from FL
in order to determine G.M.T.

One further point about which there seems
to be some misunderstanding cannot be passed
over. It is very often assumed that the
rhythmic beats commence oprecisely at 1,000
G.M.T. This is not the case, as will be seen
from further reading below.

2.—METHOD OF IDETERMINATION OF LONGITUDE.

The difference in longitude between two
rlaces on the earth may be expressed as their
difference in time, which again is simply a
measure of the amount of rotation of the earth
in that time interval. Whether this is ex-
pressed in mean solar time or sidereal time
matters not ; in practice the sidereal unit
is adopted.

Previous to the facilities now afforded by
lorg distance W/T, longitude detcrminations
were only possible by using a celestial time
signal common to all the world. One method
consisted of the repeated transmission of
chronometers (deck watches) between the
ends of the arc it was desired to measure.
Otherwise the two posts were required to be
telegraphically connected by land line. A
pre-arranged signal emitted from one station
was automatically recorded at the other by
some form of printing chronograph, due
allowance being made for the “lag” of the
interposed instruments. The actual record-
ing of a certain instant of time enters so
fundamentally into all longitude determinations
that a brief description of one form of printing
chronograph is given. The front and back
view of the chronograph are shown in the
photographs on the next page. This instrument
prints on a paper strip the time of any signal
i minutes, seconds and thousandths of seconds
as in the actual record.

For this purpose three discs, with engraved
printing figures on the periphery rotate over
the paper strip, which is pressed against the disc
during an extremely short time by an electro-
magnet, when a current excites the magnet.

E
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The chronograph is driven by an electric
motor, direct current 12 volts, provided with
a very sensitive speed regulator. The error
in the speed can be adjusted to be less than
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FL. The observatories at both places are
provided with accurate clocks whose error
and rate may be determined regularly. The
times of receipt of the rhythmic beats are

Front view of a Printing Chronograph.
By Courtesy of Société Genevoise d' Instruments de P'hysique

a few seconds per hour and a slight positive
advance is given to the motor. A synchronisa-
tion device acted by a very accurate electric
clock eliminates automatically every second
the very small advance of the instrument.
At the beginning of cach second, the time
recorded on the paper strip is the absolute
time given by the clock; at the end of cach
second, the time as printed cannot be affected
by an error exceeding 0-005 second. The
chronograph can be placed at a great distance
from the observer, and in longitude determina-
tions it is set up at one of the stations and
operated from the other station by means of
the relay.

Let us consider the determination of longi-
tude say between Washington and Greenwich
by making use of the rhythmic beats sent by

A back view of the sume Printing Chyonograph.
By Courlesy of Société Genevoise d'Instruments de Phystque.

—

Relay for Printing Chronograph.
By Courtesy of Société Genevoise d*Instruments de Physique.

recorded simultancously by both observatorics,
the records extending over an interval of months
and cach of sufficient duration to determine
“lag” constants of the recording apparatus, and

rw'\/\f\M
S L% | wHicH READS Sm. 434355t
23— 41—% | WHICH READS 52w. 40-430cC.
45 30_ % | WHICH READS 42m. 30:3955:C.

An example of tune recording on puper strip by
the Printing Chronograph.

to make accidental errors negligible. By bringing
together the two sets of results for comparison
the times of receipt of the signals at Washington
and the corresponding times at Greenwich,
the differences in the two sets should be a
constant interval of time which is, in effect,
the difference in longitude. Provided, there-
fore, that means exist of determining a time
standard at each end of the arc which it is
required to measure, the time signal itself
may be entirely eliminated, and further, for
the purpose of the.experiment, it is immaterial
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at what instant of time the signal is sent from
Paris. This last statement shows the error
of assuming that the rhyvthmic beats are
regulated to commence at 1,000 GM.T.
precisely.

Such determin-
ations have already
been carried out
and a comparison
of the results so
far obtained shows
that a small fluctu-
ation persists, after
all known connec-
tions have beer
made. The error
appears to be
scasonal, and at
present is not fully
explained. The
result of the Wash-
ington-Paris longi-
tude determination
made in 1913, using
a crystal detector
and a wavelength
of 2,2c0 metres,
with an emission
from Paris of 18 kw.
gave the longitude
of Washington as
5 hrs. 17 mins.
36-549 secs. +
0'0051 secs. By
mterchanging  the
observers at cach
end, a second result
agreeing very close-
Iv with the first was
obtained, namely,
longitude = § hrs.
17 mins. 36-758
secs. + 00027 sec.
The Longitude of
Adelaide, from an
experiment con-
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the previously adopted value being 9 hrs.
14 mins. 20-07 secs.

Discussing the signals received from Paris,
Nauen and Annapolis, and taking weekly
and monthly * means > of determined values
from 1912 - 1919,
the Astronomer
Royal, Sir Frank
Dyson, says *If
the positive value
is regarded as due
to error in longi-
tude and not as
arising from instru-
mental errors,
cither ip time
determination,
sending or re-
ception of signals,
these figures imply
that Greenwich is
about 0-03 sec. to
westward  of its
assumed  position
relatively to Berlin,
Paris and Wash-
ington.”

The work has
gone far enough to
show that (a) longi-
tude determin-
ations made before
the advent of W/T
are subject to larger
errors than were
hitherte suspected,
and (b) that the
fluctuations appear
to depend on the
time determin-
ations at the differ-
ent observatories,
and are not due to
errorsintrans-
mission or re-
ception of the

By Courtesy of *“ Discovery.

ducted between Maps to illustrate Professor Wegener's displacement theory. signals.

June 21st and.July White portions denote land. (a) In the carboniferous period (3) THE WEGENER
th, 1920, using the about fifty million years ago. (b) Eocene period when mammals HYPOTHESIS

26, 1920, g became common about ten million years ago, (c) Old Quaternary . :
rhythmic  beats period when man and present-day animals appeared about In view Qf the

from Lyons, was one million years ago. results  previously

9 hrs. 14 mins. cited, the question

19-95 secs., and from two series of Annapolis
signals between July 6th and 28th, and August
8th and 19th, 1920, 9 hrs. 14 mins. 19-79 secs.,
and 9 hrs. 14 mins. 19-78 secs. respectively,

has arisen as to whether the discrepancies
might be explained by a systematic movement
of the parts of the earth’s crust. Special
interest attaches at the moment to the
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fascinating theoty of Professor Wegener,
and known as ‘ The Wegener Hypothesis
of Continental Drift.” Briefly the theory
assumes that the continents are “ cakes”
of light siliceous material floating on a heavier
substratum. The continents, which are thus
movable, are supposed, in early times, to
have been joined together and to have formed
one single land mass. Thus, according to
Wegener, the continents are slowly drifting
from the toles and from east to west. America
appears to be going west faster than Europe,
and in its westward drift has crumpled up
on its forward side to form the continuous
mountain chain known as the Andes. It is
also suggested that Southern India has shrunk
up northward as expressed by the great
foldings of the Himalayas. Wegener also
mentions a supposed motion of Greenland
(the longitude of which has been determined
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three times in 1823, 1870 and 1907), indicating
a continued westward drift during the past
hundred years amounting to about thirty feet
per annum. The theory was in the first
placc devised with a view of explaining
the occurrence of allied forms of life on
continents separated b