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Uniformly Efficient
rr HE supreme excellence of TINGEY Wireless
1 instruments under all conditions and tests is

now universally appreciated. A splendid example is
the 2 Valve Model, which is claimed to represent
the highest attainment in mechanical perfection and
capacity.

Two Valve Broadcast Receiving Set
Wavelength 30o to 2,800 metres.

Price (alse:Ilusvarees)1, £17 : 12 : 6
including Broadcasting Fees.

ALL TINGEY Broadcast Receivers bear the B.B.C. Stamp.
All " TINGEY " Valve Apparatus is duly licensed under
Marconi Patents for Amateur use in Great Britain.

Illustrated Catalogue 5, 2, 3, 4 and 5 valve Broadcast
Receivers and Experimental Unit System, with all
accessories, Price 6d. post free.

92, QUEEN ST., HAMMERSMITH, LONDON, W.6

TINGEY WIRELESS LTD.

Telegs.

" Tingoidar,

Loudon."
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EDISWAN
VALVES

THE EDISON SWAN ELECTRIC Co Ltd.
Hold OffDe 1275 Queen Akroria S 1 U.S

Seed. 11201001. 1251. 020131 VICTORIA ST. EC 4
71. VICTORIA ST. s W I
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The essential part of the Receiving
Set is the Valve.

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

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

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

"STERLING" NEW RADIO SPECIALITIES

Call at our
STAND NO. 31, RADIO

SECTION, IDEAL HOME

EXHIBITION

STERLING TELEPHONE & ELECTRIC CO., LTD.
210/212, TOTTENHAM COURT ROAD, LONDON, W.1
Telephone No.. 4144 Museum (7 lines/. Telegrams: Cocurms, Wesdo. London." Works -DAGENHAM. ESSEX
Branchae-NEWCASTLE-ON-TYNE. 9 Clavering Place: CARDIFF. S Park Place MANCHESTER.I 4 St. Peter's So
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The Best Apparatus at London's Lowest Prices

GAMAGES
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 RECEIVER
The ONLY Set

that includes
BROWN'S 'PHONES

(High Resistance,
Super Sensitive)

without extra cost.

A TRIUMPH in RECEIVING SETS
e. 1.. ....it,. Lad ac'to. m slampd N

t otnpris,s Tuning (Oil. tapped in se,(11 I/1.1114, %.tra.11,14: C1mclen,er. Dust -prom
" Pernianite " Crystal Detector, Buzzer (tor locating quickly and easily the
sensitive spot on crystal). Fixed Condenser. Terminals fur extr, ..t.
In polished mahogany cabinet with instruments mounted oil
polished ebonite. having special recess for 'phones when

916,lot Ilse. Complete with all accessories, ready to erect and
use without extra cost. .. .. PRICE

" Ideal " Tubular Steel Aerial Masts
1,csigi,1 11 prne q I .-41-..11,4. light to b,ciglit ttl Blue il,i,
pt.rtahle and casy I., erect. Price, include all fittings. Sent carriage p.c, any railway statif.p in Gt.litit.iin.It the fiiI14.(011g SP'. t.'111,(1

ifrifcet. 50 - p2;;`,'. 63;1- pr,
30.feet. 75

e 90. -Price 110

VALUE IN WIRELESS SUNDRIES
Single -Van, Amplifiers for iie Silicon Crystal .. per piece 1 -

creasing ti. :.donee of sound .. 42 - /incite Crystal .. per piece 2 6Improved- Sonns" type, Model A., 50 - Burnam Crystal .. per piece 1 -
Single - Vats's. High - Frequeie Copper Pyrites Crystal. per piece 1 -

Amplifier for increasing th. Mxxls' Metal .. .. 1 .- and 2 -
range .. .. .. .. 70 - Ebonite Panels, cut to size, per lb. 5 -

I A te I'V at VC Trill ISfOrIlItTS (low fre Shellac Varnish, per tin .. 1'. and 1 6
fluency). maximum efficiency.. 25 - High-class Dust -proof Crystal

" Ora " Valves .. .. .. 15 - Detectors, complete with Crystal 7 -
" Edisii an " Valves .. .. 15 - Aluminium Pulleys. 2" .. .. 1 4Nturoni (pram " Val,, .. 17 6 Aerial Insulators, Reel Type .. 3d.
Valve Holders .. .. . 1 6 Aerial Insulators, Barrel Type .. 6d.
Filament Resistances .. .. 3 - Aerial Insulators, Shell type . 1 -
Fixed Condensers. .0°2. 0003, Aerial Insulators, superior types 1 9 and

oo04, Best Quality .. .. 3 - 1 6Contact Studs .. per doz. 1 It
Cui-Ott Switches. high class .. 3 9
liarthn...! Si, it. hes on poo elan, 4 6

Pa, ' Crystal :., - 1 6

Aerial Wire, 7 2 I 1.11110101, 100'
coils

b. Ii.11 Wire I

GAMAGES  HOLBORN

5-
76

Special Offer of

Variable Condensers

Air I heleeti e I Calibrati4.n.
One of du -11,11,-1 ,,I.1,11, LL. Electrically
.111(1 ine4hanically perfect. Top and base panels
of matt ebonite with polished rounded edges.
Enclosed in celluloid. Fitted with engraved
ivoritie :de. The illustration shows one type,
but nun sbs-k includes several types. all of which
an It.- reconnianded.

Special Price 25.6
' I- 8 6

Special Price 13 9

.00045 nods. 14 9
Special Price

0005111f(1, 16 6
Special Price

Postage Extra.

Ca)

Skeleton Type Panel Mounting
..ne type ..f 4,11tie

h., p.- ..II

Special Price

Special Price
(V,

Special Price

19 6
56
10 -

 LONDON

onser. hut our -to.
which cart

.0,..49 odd -
Special Price
',tufts infd,

Special Price

12 -
13 6

Postage Extra.

E.C.1
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The Ethophone
Broadcast Receivers.

ETHOPHONE II AND DI are both contained in French polished walnut
abinets. The instrument board is of best quality ebonite. Valves and

high tension battery contained within the cabinet. Wavelength range
.:5o to 375 metres, and by changing the switch from short to long waves
the wavelength range is increased to 65o metres.

Ethophone II is a two -valve receiver with an approximate range of
5o miles for head telephones, and is to m miles for loud speaker. A switch
is supplied to enable 'phones or loud speaker to be used as desired.

Ethophone 11! is a 3 -valve receiver of a more powerful type, giving a
longer range than the II.

A switch is provided engraved Low Power " and" High Power." In the
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
spaker.

No. 502 ETHOPHONE II . 25 Guineas
No. 503 ETHOPHONE Ill . - . . 84 Guinea.

I moth sets complete with valve,,, t pair 120 ohm phones, 6 volt accumu-
lator, H.T. batteries, aerial wire and insulators.

ETHOPHONE JUNIOR. A specially
sensitive crystal set having a range of
20 to 25 miles, and capable of tuning
all wavelengths from 25o to 65o
metres. This set is contained in a
polished walnut cabinet, and is built
on best quality ebonite, terminals and
brass work being gold lacquered
Connection of two terminals to aerial
and earth is all that is necessary to
obtain clear speech and music.

No. 500, THE ETHOPHONE
JUNIOR. with full instructions for
use .. PRICE 13 Os. Od. A,

No. 500 and 185, B, THE vrao-
PHONE JUNIOR, complete with one
pair of high-class 4,000 ohm head tele-
phones. and full instructions for use
PRICE .. 34 103. 01. A.

No. 5oo.

ETHOPHONE L A Crystal Receiver " De Luxe" having a range of
:o to 25 miles ; the wavelength range is 25o to 650 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. too, price 7/-), can be supplied
to permit of the reception of telephony from Croydon and other air stations ;
with this coil in position a tuning range of 65o to roaoo metres is obtained.

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

The price is inclusive of one coil of aerial wire, three insulators, one
.....xtra inductance coil for the reception of Paris Time Signals.

No. 501, THE ETHOPHONE No. I, complete as described and with full
instructions for operation .. .. PRICE 28 Oa Od.A.

No. 501 and 185 B, THE ETHOPHONE No. 1, complete as described
.nil with one pair , head telephones, and

instructions I. PRICE £7 101. Od. A.
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The New Ethophones IV E? V

I . ',I.,. IV

Order now to ensure Early Delivery

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 Osrani
Valves, high tension battery and full
instructions. Price 83 Guineas A.

No. 506X. The Ethophonc IV, as alioc.
but without valves. Price £32 A.

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

No. 507X. The Ethophone V, as Aim,.
but without valves. Price £36 Se. A.
Ethophone IV or V in French polished
mahogany cabinet de hl se, Extra.

4 Guineas A.

COMPLETE SET OF EXTRAS.
crumul.a..r No. 151. No.

186B. Loud Speaker No. 209B, Acrid
Wire No. 251. 4 Insulators No. 256.
l cad -in Tube No. 232. s yds. 'Win. No. 261.

10 Guineas A.

is a 4 -valve set
ith 5 - valve

results.

IIEE Ethophone 1\ and V are the latest additions
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 of Broadcast telephony
naturally depends upon the efficiency of Aerial employed,
but it may conservatively be stated as loo to 15o 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 13.13.0. mark.

Both these instruments are externally identical and
are contained in a cabinet of seasoned and specially
selected oak, worked up to a very nigi.-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 30o to 500
metres. Further coils may be procured to enable the
user to receive Paris and the Hague concerts, etc., and
also Morse and time signals from European and some
North American stations. 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.

Call at our stand No. 1 Gallery, New Hall, ideal Home
Exhibition.

Write for our revised Catalogue, Section III, giving full
particulars of our Broadcast Equipment.

BURNDEPT LTD. LondonF Offices andEE Si:owsr.rms
W.C.1

AERIAL \ ND EASTNOR WORKS, BLACKHEATH, S. E.3
,London Assurance House, 249, I.., I.:, Street, 93, Holm Street, Playhouse Arcade, 133, New Street, 91, Brjdge Street,

Bond Place, LEEDS. ABERDEEN. GLASGOW. GUILDFORD. BIRMINGHAM. MANCHESTER.
CANADIAN OFFICES-x72, King Street West, Toronto, CANADA.
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Re - Radiation abolished by using
THE " AJAX " ANTI -RE -RADIATING UNIT

No more announcements
from the Broadcasting
Stations regarding re -
radiation.

Sold on the money -hack
system.

You can add to y.our
p easure, prevent anno -

ance to your wireless
neighbours and comply
with the P.NI.G.'s require-
ments by fitting this Unit
to your receiving set.

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 is the discovery of the year.
11. You cannot afford to be without it.
12. Sent Post Free with a money -back guarantee.

PRICES : No. 1, for all British Broadcasting, - - - 15
No. 2, for all International Wavelengths - 17 6
Filament Resistances (superior) 2 6
Fixed Condensers '0001 to '001. ; '002 to '004, 2 -
L.F. Intervalve Transformers - - - - - - 15 -
Variable Condensers from 4/

TRADE ENQUIRIES INVITED

'P ire.wees ex:ND SOLE ,11. 1:\SIFe/ICTUXENS :
THE WELLINGTON ELECTRICAL AND
RADIO ENGINEERING WORKS, LTD.
1, Arthur Street, ALDERSHOT

hicthoire: .1/MERSHOT 444.
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CARTWRIGHT'S

.s.rod for our
('atulogue

Post free 41.

GRID LEAK AND
CONDENSER

The Condenser is thoroughly well -
made and dependable. The Grid Leak
is practically indestructible, and is
tested and made to a fine degree of
accuracy. The combined unit is a
superior piece of apparatus and
cannot be produced satisfactorily at
a lower price.
Grid Leak and Condenser .. 4 .4
Grid Condenser only with clips 2 3
Grid Leak only.. . 2 -

SCIENTIFIC COMPONENTS
Our Catalogue is brimful of absolute and dependable bargains that
will appeal to all users of Wireless. It contains keenest prices
of everything from a terminal to a Loud Speaker.
A charge of fourpence is made to cover cost of postage, etc..
xhich will be refunded on receipt of your
SPECIAL TERMS TO THE TRADE

initial order.

St and 23.
Manchester J. L. CARTWRIGHT & CO. Works

BERRY STREET

All -British Phone Cent 42C9
Wireless 11Eiv1'.SV.. 21. I.t )N IN It( ), i A N( ii EsTEit Crams Pladuram

Exhibition. Whotcaie Scottish Cur.lun du .`4 reel, Glitg:, Code- A.B.C. St h

.l
== E

== ==HEADPHONES= =
= ==

E
= PURCHASE of ENTIRE STOCK of HEADPHONES
== 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. ===

= Light in weight and elegant in appearance, and
E
=

will take the first place in any wireless set of
= equipment. Every pair stamped B.B.C. The =
-.7. first 10,000 to be retailed at 21 - per pair. =
= Factors please apply for quotations.

DUTCH VALVES 8/- each.
=
=

= ==

E. M. FLETCHER, 158, Dudley Road, BIRMINGHAM ==
R1111111111111111111111111111111111
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BUTTLO
Broadcasting Sets

B.B.C.3

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

2 -Valve Set highly finished in solid mahog-
any cabinet 11 : 15 : 0. All fees paid.
Valves, etc., not included.
FULLY ILLUSTRATED LIST POST FREE 4d.

H. D. BUTLER & Co. Ltd.
Showrooms : BARCLAYS BANK BUILDINGS,

222. Great Dover Street. Borough. S.E.I.
Telephone : Hop 3029

A New CHANGE -OVER SWITCH
Regd. No. 694007.
Pat. Applied Inn Ai*

J

THE " UTILITY ' NO -CAPACITY SWITCH has been specially
designed for radio work, and can be utilised tor ninny 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.1.30 6 6 -pole .. 8 -

Liberal Discounts to the Trade.

Full particulars on application to the patentees and sole
manufacturers

WILKINS 8E WRIGHT, Ltd. KENYON STREET,BIRMINGHAM.
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 study Wireless subjects will
be accepted. An excellent opportunity to
learn wireless telegraphy and telephony.

ANNUAL TRAINING
this year 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
EBONITE VALVE HOLDERS

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

c*.

H CLARKE & CO
'MANCHESTER LIMITED
Atlas Works, Eastnor St., Old Trafford, Manchester.

o. ad; & -.); Tr4...7  "P r



00075 5/3

0006 ..4/-

0003..3/-

0002 -2/6

.0001 -2/3

*00005 2/-

Torael
1/8

IIWaitpaae
Plates

Pair extra.
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CONDENSERS
DELIVERY FROM STOCK
High in Quality.

Un- I`assembled
'4---,- j"."-,, '

001 - .T6/6
___...t-T-IMM6b-MI:rL

NiMIMIWh I Z wilWiliiijiiItrq.
rW-V"*.--JIL--.40411:ift.

tr=trib\01114.10101.1iiiiitaiii_ilm

trimb-\ SU
,triv-1&
TriNie

ON

kt-M11,
_-TwL _A

;%aoliammilekortrat,
L._...
tUlrwNiiiiiia

Low in Price.

F tai

Assembled

001 10/6

 00075 7/6

0005 .. 7 -

'0003 -6/6

.0002 -6/ -

.0001 -5/6

*00005 4/6

Complete

Re

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

T  I ecr Jaws Ormondengi Taleplsone : Hokum+ g
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SPECIAL

The

Year Book of
Wireless

Telegraphy & Telephony

1923

FOR

Post 619 Free

EDITION

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 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 45o Amateur and Experimental Stations

OK pages) ; Laws and Regulations governing Experimental, Amateur
and Broadcast Wireless (5z 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 madein 1922 (2o pages) ; Meteorological Section, showing all Regular Transmissions of

lydrographic, leteorological and Time Signals,with detailed explanation of the Codes
used and their Meanings ( t 31 pages) ; Useful Data Section (46 pages) ; Dictionary of

WirelessTerms in Five Languages,Tahles and Formulae for Wireless Calculations, Graphical
Symbols for Diagrams : Classified Traders Directory for the benef t of Purchasers of ComponentParts, etc. (4 pages) ; Full \lorse Code, International and Continental ; Direction FindingSection (20 pages) ; Who's Who in Wireless 135 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 12-13, Henrietta Street
y Strand, London, W.C.2
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No. 1

FOR THE
TRADE
ONLY

The Proprietors and Publishers
of the

WIRELESS & ALLIED
TRADES' REVIEW
THE WIRELESS PRESS,

LTD.

12 81 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 SS PRESS. LTD. has
had over ten 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.

NOW ON SALE

WIRELESS
AND ALLIED TRADES' REVIEW

The only Weekly publication devoted
exclusively to Wireless Trade interests

PRICE 4D. 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. It
will b; the guiding policy of the WIRELESS
AND ALLIED TRADES REVIEW to foster

liy 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.

.1pplicatrons for Advertisement Rates should be addressed to :

BERTRAM DAY & CO., LTD.
1 1,, merit Villagers.

9 & 10, CHARING CROSS, LONDON, S.W.1
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CHCHEAPEST TWO VALVE SET
Highly Efficient

5tmplete with Accumulator (6v), H. T. Battery,
erial Insulators and pair Headphones.

Price (less valves) 1,12 (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.

110119.-4
INSULATORS AS SHOWN.

Shell 1 White Barrel
10d. or 6d.
each Brown each

Green 7d.

HEADPHONES.
4000 Ohms. ,with

cords 21 6,
De Luxe Type

Insulators made
by Messrs.
OUTRAM & CO.
LTD.. Woodvile,
for whom we are
London Agents

ON THE
MARKET

INTERVAL/1E
TRANS-

FORMERS.
Mounted 27 6

each.
Unmounted

(British make

(Special terms to the Trade..

BRITISH CENTRAL ELECTRICAL CO. LTD.
6 & 8, ROSEBERY AVENUE, LONDON, E.C.1.

tfiribousimmutoomaufigagnoniumpollow joomonominowilinnoosnaliiiiimmortus

GREAT BARGAIN OFFER
4,000 ohm PHONES (NEW)
at 19/6 Per Pair. Postage 9d. extra.

TERMINALS
4 B A. Dr uble Solid Bross or Plated
2,- per dcz (past extra).
2 B.A. Single Solid BM, or Plated
fld, per doz. (post extra).
We have errrmous stocks of ex -WD
WIRELESS G EAR. too numerous to
mention, at alsurdly low prices.
Write for particulars of your require-
ments, or better still, call and see our
enormous stocks.

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

BROADCASTING RECEIVING APPARATUS.
The 1011,110Ni', (Reg. No. 013'0 approved t, re. 2 Valve Set. complete from

£.15 : 0 : 0
Special Offer at Red Prices of oar

NEW INTERVALVE
TRANSFORMER

Owing to the unexpectedly large sale of
these instruments we are enabled to reduce
the price to Wireless World readers to

12/4
Postage 9d. extra.

Fitted with panel fixing ;slate and earthing
wire for iron core. Fully tested.

Ratio S : 1.

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

Approved by Postmaster -General.

J. LIPOWSKY & CO.
New Old Ford Station N.L.R1Y.

614, OLD FORD ROAD,
BOW :: LONDON, E.3

Telephone : EAST 3346. Nos. 8 or 39 'Bm.

ISMOINIIIIIIIIIIIIIirliiilltill'HiNIIIIIIIIIIIII1111111111111111111111111111111111110111111111111111
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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 at once.

FULLER'S UNITED ELECTRIC WORKS
LTD. --

WOODLAND WORKS, CHADWELL HEATH, ESSEX.

Manufacturers fur the Admiralty, Au "Ministry and
War Office for wireless !curl:.

Telegrams-Puller, Chadwell Heath. "felt ',how --Ilford 1200 (5 Ithes)

F tCl

FULLER

LIOCIC

BATTERIES

6 VOLT L.T. BATTERY
in ebonite case ith strap handle
B.W. 6/zo 25,'-
B.W. 6/4o 40,-
B.W. 6/6o 526
30 VOLT R.T. BATTERY
impregnated wood case nith outside

terminals and sliding lid
II.T.

.4"7' ,441 rSOi 41kia0
4111 I Q.2
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MAHOGANITE

This is thelatest product of our Factories-
a superior insulating material for high grade

Isets, 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 NO T
RADION - MAHOGANITE. All
genuine Sheets are stamped " RA DION ".
enquiries from bona -fide Manufacturers and

Wireless Dealers solicited.

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

TELEPHONE -12;54 CENTRAL.

a

TRADE MARE

The WHITECROSS
COMPANY, LIMITED
:: WARRINGTON ::

iranufacturers of All Descriptions of

WIRE ROPES
AND WIRES

AERIAL MASTS
Sp:cial Offer of
Limited quantity of 16-1S '
Aerial Masts, made of hard
wood, tapering 21" to ",
made in three sections,
fitting into strong iron
sockets with pin and chain.
Solid Brass Rings for Guy
Ropes-Three New Guy
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
grey-  bite.
Cannot be repeated

Price 217- each
Carriage paid on two

ithin too miles radio,
London. Cash with order.

Radio Gramophones Ltd.
30/2, Bolsover St., London, W.1
' 11

AERIAL WIRE
7 22's HARD DRAWN, PLAIN COPPER

Full Weight 36 Coil of too feet
Postage 9d.

LEADING -IN AND EARTH WIRE
Tinned Copper Conductors

TRIPLE INSULATED
5 m m Diam. 14 Strand 3d. Yard

INSULATED SLEEVING
ASSORTED COLOURS.

1 m m Inside Diameter 7d. Yard
, 8d.

9d.

DELIVERY EX STOCK
Special Trade Terms on Application

ipaults Cable
CARRY ALL THE CURRENT

\oda 1227 Ripaull, Cam Road, Loudon"

1, King's Road, London, N.W.1
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BOXES, PACKING CASES & PACKING MATERIALS
FOR WIRELESS SETS AND ACCESSORIES.

WE design special cases in corrugated or solid fibreboard
to carry delicate instruments safely, and we shall be

glad to do so for your productions.
INDUCTANCE TUBES A SPECIALITY
We also manufacture corrugated paper-supplied in rolls, sheets, or pieces.
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For the Discriminating Amateur.

The Marconi Scientific

es Instrument Company,Ltd., in
pursuance of its policy of
providing the discriminating
experimenter with high-grade

UN component parts, has pre-
% pared a new type variable
ma condenser possessing features

which will appeal to every
N serious amateur. As will be

seen from the .photograph,
there are NO WASHERS,

NE the plates and supports are
of BRASS, while both
fixed and moving plates are

No SOLDERED TO THE SUP -so PORTS, ensuring perfect
conductivity and a minimum
of resistance loss. The end
plates are also of brass and
POSITIVE CONNECTIONNs
with the moving plates is made
by means of copper strip.Es

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

Ns Patent applied for, hole f 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

me those who wish to use it instead of the dial.
as

The price of this high-grade precision instrument is

U. Um COMPLETE AND POST FREE
Capacity .001 microfarad. .0005 microfarad, 27 h.

m The Marconi Scientific Instrument Co., Ltd..s
Irlegrum. WE,/ ( 1MN 40, Dean Street, Soho, W.1. Teleplume - - - - - GERRARD

A Precision Condenser
For Home -built Sets.

30/-

.  sio    ms  NsN w so Nye  alma s EN Es NIB 
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For those who want the BEST
"DUNHAM" instruments will particularly appeal

_.:

Illustrated and
fully descriptive
brochure of all
our sets sent

free.

SPECIAL LONG
E " WAVE PLUG3 4. 04.1.VilI FOR RECEIVING

0A.,_.)-.2. . ,E
(...... ,..... 1 PARIS, ETC.mo.. 7- n74...-,-!- --'" /,--- \ .. it

i £3 18 . 6

This single-vale
outdoor aerial is
fitted, and being
cannot possibly
finest single valve

C. S. DUNHAM
234-6,

Agent for

,,,t re .o s

needed. It is arranged
directly coupled

radiate and cause
set on sale to -day.
with 'phones, accumulator,

(Radio
BRIXTON
BUCKINGHAMSHIRE:

:

broadcasting on 20' of wire hung across our showrooms at Brixton. a,. .I no
so that amplifiers can be easy added if and when desired. Reaction is

to the aerial coil boosts up the receiving range and strength of reception. It
interference. These and other special features make it without a doubt the

Approved by the P.M.G., No. 1087, and guaranteed by us. Price, complete
valve, H.T. batteries, etc., £7 8s. (plus B.B.C. fee of £1).

Engineer) late of Marconi Scientific Instrument Co.
HILL, S.W.2. 'Phone: Brixton 3325,

H. Geary, 77, Broad Street, Cheshato, Bucks.
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I I
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Turned Ebonite
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Low Frequency
Intervalve

Transformers
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1896

E LECTRI
I

LIMITED I--
High Frequency
Interchangeable
Transformers

14'e will mail
you our 40
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Catalogue
for a remit-
tance of 4d.
Apply now !

FITZROY SQUARE, LONDON, W.1
Telephone-MUSEUM iorr. Branch 7 II ICKENIIAM

J. BURNS, LTD.
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can offer special advantages to
the trade-send us your enquiries.
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Single Valve Panels
fitted with Variable Condenser, Filament
Resistance, Grid Leak and fixed Condon -
ter. Enrrayed Panel and Rosewood £4finished Box. ready for see - .

1, 8
9d.
9d.

(-

Vulcanised Fibre and Ebonite
Sheets, Rode & Tubes from stock.
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" 5 M S."

WEEKLY

THE TRANSMITTING STATION OF THE
MANCHESTER WIRELESS SOCIETY.

ONE has heard a good deal recently
of the reception in this country, often
with inferior or indifferent apparatus,

of the transmis-
sions of American
amateurs. It is now
reported that 5 M S
(theC.W.transmit-
ter built and oper-
ated by members
of the Manchester
Wireless Society)
has been received
in Pittsburg,
U.S.A. Below is
a copy of a letter
from Pittsburg re-
porting the recep-
tion of signals.
(Copy of letter ad-
dressed to Mr. F.H.

Q Schnell, Traffic
Manager, Ameri-
can Radio Relay
League, from J. B.
Westervelt and.7.H.
Leighmer.)

Radio 8 ZD.
5306, Westminster

Place,
Pittsburg, Pa.

December 12, 1922.
Mr. F. H. Schnell,
Hartford, Ct.
MY DEAR MR. SCHNELL,

I have just learned from Mr. John Leighmer,
operator JL of this station and operator of

station 8 ALF, that he received signals from
a British station signing 5 MS. He gives the
time as 0511 G.M.T., December Loth,

and says signals
were heard until

The aerial. It is 80 ft. high and the masts are 120 ft. apart.

about 05 izi.G.M.T.
The station

sounded like D.C.,
but was broken up,
giving the effect
of rectified 25
cycle A.C. QSS
was medium, he
says.

Wavelength of
about 270 metres.

I regret the de-
lay in forwarding
this information,
and trust that it
will be of interest
to those concerned.
Very truly yours,

J. B. WESTERVELT
(W X).

JOHN LEIGHMER
(JL).

One Manchester
amateur has re-
po'rted having
heard American
amateurs discuss-
ing by wireless
telephony the

reception of the signals transmitted from 5MS.
When these reports are confirmed Man-

chester Wireless Society may stand credited
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with being the first to have their transmissions
received in America, and so it is thought a
short discussion of the 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 difficulties which have been overcome
before the station could be built at all, the
chief difficulty being the electric supply, which
is too 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 too volt 8o 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,
too volts to to,000 volts, 5o cycles. The

Receiving .4 pparginx.

IH  H 3, 1923

primary energy dealt with is something less
than i 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
earth 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 ideas about a direct
coupled aerial not being conducive to sharp
tuning, it was found in this instance that
the reverse result was obtained owing to
every part of the circuit being variable, enabling
very critical adjustments to be made. This
point 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

D AND RADIO REVIEW 717

cage comprises six wires arranged round
suitable hoops, and is supported between
masts 8o 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 aerial. 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 i 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
2,50o volts, registered an aerial current of
12 amps., with an input of r 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 Transmitter. 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 receiver, 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

of the transmitting valves. Also to Messrs.
Bumdept, 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.

WRILE carrying out investigations
on electrolytic 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 50 -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 suffice. 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 writer 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.

IRON CONTAINER

Fig. 1. The Electrolytic Rectifier and tonoothi
circuit.

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 each 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 oq to
10 microfarads.

Quite good results were obtained with 0.5
microfarads, but 5 microfarads gave perfect
results. Fig. 3 is an oscillograph of the
voltage curve of the filtered wave, so near to
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Fig. 2. Voltage as derived from the Rectifier with a 50 cycle supply.

continuity as barely to be distinguishable
from a straight line.

Both Figs. 2 and 3 are voltage curves, and

719

This system seems to present certain
advantages not only for reception, but for
transmission. Further, by employing a coarse

Fig. 3. Voltage after passing Rectifier and smoothing choke and condenser. Frequency 50 cycles.

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

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

Illegal 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 additional 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 wireless 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. REEVES, M.B.E.

(Continued from page

IN a footnote in the first part of this article
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 are used.

Panel C.-This belonged to a friend, and
was arranged for valve socket transformers,
disc type, with variable condenser timing
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,

684 of previous issue.)

250, 1I0, 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 panel A. The choice of gauge
is determined by two considerations (t) if
too 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 being
45 S.W.G., D.S.C., constantan wire supplied
by the Concordia Electric Wire Company, and
sometimes for the secondaries 42 S.W.G.,
S.S.C. copper. The H.R. wire winds 185-190
turns to t in., and on panel B boo turns,
primary and secondary, gave excellent results

Fig. 8. High rrequeiwy Amplifier employing the Transformer described and designed to give a minimum of
capacity in wireng and arrangement. Break jacks permit of the use of the required degree of amplification.
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on 900 metres with a band of approximately
600-1,500 for fairly efficient amplification.
This number winds nicely into the standard
41 ins. body.

The primaries were originally wound
directly on to the ebonite body ; a few have

LT 

o

NT+

Mr

VALVE CLIPS

) AND RADIO REV 1EW 721

to 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

Mr

VALVE CLIPS

GPO

Or*

E

5

DETECTOR

VALVE CLIPS

F;g. 9. 11;ring Lay -out of the H.P. .4 mplifier showing the *pedal arrotwentent of the lead&

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 secondaries quite
evenly, and for them was substituted celluloid
from disused photograph negatives cleared
of gelatine, of the order cr003 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 see 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, 35o, 40o turns. Of these the 35o was
best, but not much better than the 280 and
300. The 40o 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 S.W.G., H.R. D.S.C.
Secondary, 45 S.W.G., H.R. D.S.C., or

copper 42 S.W.G. S.S.C.
Number of turns on primary = wavelength

in metres.
Number of turns on secondary = primary
20 per cent.
N.B.-For 200 metres loo and 130, to Ito

and 15o seems about right.
For Panels of Type A.

In the above rule for 3 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 oft ro-15o,
both 4o S.W.G. copper, with an o0003
condenser tuning proved very good at 400
metres.

One will be given for panel type A.
Primary 35o H.R., secondary 40o copper,

optimum wavelength about 390 metres. Pri-
mary wound over paper, paper between layers.
Three of these could be worked without
much trouble from self oscillation, and a fourth,
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all H.R., could be added. These have given
quite respectable amplification at i90 and
60o metres.

Experiments have been made to substitute
for the transformers a resistance capacity
coupling to fit the same clips. These are
illustrated in Fig. io. 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 goo-i,soo has not yet been
solved.

FROM ANODE TO GMD

14. .1

c.

Fig. 10. Resistance -capacity under to replace trams-
formery on longer wavelengthe.

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
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

Fig. 11(a). A method of tapping -in on to
the grid circuit, to vary the number of

valvea used.
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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 each so that on putting
a valve out of action its rheostat adjustment
may remain in what has been found to
be its best.

Fig. 11(b). Another ,nethod of breakingin on
the grid circuits.

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 experience. 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.
mANY broadcast listeners -in are being

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

a 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

IP is exactly half the stated " ignition " rating.
An accumulator having an actual capacity of
say, 6o ampere hours, should be capable of,
delivering a current of 2 amperes for 3o hours,
or 3 amperes for 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 o-8, and dividing
the actual ampere hour capacity by the
product.

Fig. I. 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
is that the first charge should be carried out
slowly, and charging should be continued until
the battery gasses freely.

One very good method of charging a new
accumulator by which it is possible to ensure
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,

KEEP TERMINALS
VASELINED

REPLACE A LOST
STOPPER IMMEDIATELY -

ADD DISTILLED WATER
TO VEEP LEVEL ABOVE
TOP OF PLATES

.kNI) HAI)10 HEVIEW Mmtili 3. 1923

a gravity of r835 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

ALWAYS USE CRATE
WITH CARRYING HANDLE

REMOVE CELLS CCCAS-
-IONALLY AND CLEAN
WOOD WITH OILY CLOTH

WIPE SIDES CLEAN AND DRY

WATCH COLOUR OF PLATES

.1 i',/rifibir ICC JIM ti le 'Li ilh a receiver having .er, cal rolre p1if
?1st he otter to maintain them in yowl

and then discard the original acid and refill
with fresh acid having a gravity of 1.25o.
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
pure sulphuric acid and distilled 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.

In order to easily determine the specific gravity
of the acid in an accumulator, a hydrometer of
the type shown in Fig. i 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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issue.* whilst numerous devices to permit of
charging from A.C. mains have been described
from time to time.t

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, too, 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 electrolyte
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 until
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 easily 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. 992. Feb. 24th.
1923.

f P. 3I S. June 10th. 1922, p. 397. June 24th.
1922, and p. 335, .Ian. 20th. 1923.
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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.

Fl othing 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 kwt 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 it
become so deep that 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 0.8.

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 to exist as to the most suitable capacity.
The internal resistance of the battery may be as
high as too 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.I.E.E., A.Inst.P.

SINCE the inauguration of the London Wireless
Society in 1913. many changes have taken
place in the world of " Wireless." The Society

has recently been renamed "'The Radio Society
of Great Britain," this change of name being
made for two reasons ; firstly. 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 Office, and it was felt that, as our work
was of a national character, we could represent the
amateur with even greater strength under this
new title. The name " Radio " was chosen owing
to the fact that it is
rapidly replacing the
old term "'Wireless."
and has now been
adopted in all
countries as an inter-
national word.

As far hack as 1903
or 1904. and even
prior to that date,
many of t hosepresent
to -night, including
myself. commenced
experimenting i n
radiotelegraphy. and
we have had the
pleasure of seeing the
science grow wit
astonishing rapidit y.

There are
some 1 dreds of
societies all over the
country, the most
important of which
are affiliated to the
Radio Society of
Great Britain, and I
think it is fair to say
that it is mainly
owing to the work
and growth of the
"wireless" amateurs
that Broadcasting
has been established.
As you know, a
company has been
organised which
undertakes to trans -

improvements, and the more advanced workers
occupying themselves in carrying out serious
research work. Then there is the broadcast
listener." who has a " broadcast " licence, which
only permits him to use apparatus having the stamp
of the Broadcasting Company, and he uses his
instruments for the sake of the information and
entertainment 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-
cast concerts he likes, and to reject the others

by merely turning a
couple of handles.

Fig. 1. Receiving Apparatus used during the Lecture.

mit items of news, weather reports, lectures and
concerts. Already they have commenced working
their stations in London, Birmingham, Manchester
and Newcastle.

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

* An Experimental Lecture delivered before the
Radio Society of Great Britain on January 12th,
1923.

At this point there
is a very important
matter to which I
would like to call
your attention. 1

have heard of a good
m a u y complaints
from broadcast
listeners, to the
effect that they can-
not hear the broad-
cast concerts as
they are being
jammed by other
stations and amateur
transmissions.

In these days the
Post Office is rightly
very particular in the
granting of a trans-
mitting licence, to
ensure that the
applicant shall have
sufficient technical
knowledge to prevent
him from making use
of an improper wave-
length and so inter-
fering with other
stations. Amateur
transmitters are using
a band of wave-
lengths ranging from
150 to 200 metres,
and a fixed wave 'of
440 metres. The

London Broadcasting Station transmits on a wave
of 369 metres, Manchester on :185, Birmingham on
425 and Newcastle on 400.

The tuning of C.W. and radiotelephone stations
is sharp, and while we all experience a certain
amount of jamming, particularly front spark sta-
tions, 1 would point out that if the broadcast
listener is getting undue interference it is probably
owing to his receiving set not being sufficiently
selective in its tuning arrangements. Of course
if he buys the cheapest possible set he cannot
expect the Broadcasting Company (or a firm con-
nected therewith) to supply him with anything



MARCH 3, 1923 THE WIRELESS WORLD

else ; but I 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 paying a little more for it, and he
should then be able to cut out the interference.

For at least a couple of years 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 metres.
Then we have concerts transmitted from the Eiffel
Tower in Paris, on a wavelength of 2,600 metres,
also concerts transmitted by " La Societsi Fran-
caise " (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 I had
better say Radio) listener, it now becomes our work
to gather them together as a new class of amateur,
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 special meetings for them from time
to time.

We are also asking our affiliated 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,
so as to leave the field quite open for subsequent
lecturers.

The scientist, as you know, in order to account
for certain phenomena, is in the habit of making
postulates 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 some medium present
which, though we have never seen it, is there, and

st is capable of conveying wave motion. To this
intangible and omnipresent medium we give the
name " Ether."

At the present time, owing to the work of Ein-
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 believe in
the necessity for its existence. We cannot hope
tonight to decide which school of thought is right
hut as thoughts of the existence of the ether assist
us in our study of radiotelephony, and account
for all the facts we so far know concerning this
branch of science, we will be of those who take its
existence for granted.
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Radiotelephony is a subject which possesses
great fascination both to the engineer and to the
man in the street ; it is 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 ? I hope this even-
ing to make these points more understandable,
and by actual demonstration to prove to you the
truth of these seeming miracles.

I first want to give you 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 miles bareheaded without
catching cold. The earth 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 I
particularly wish to direct your attention.

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

Science has analysed the rays of light and found
that they are waves. %Vaves 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 that
X-rays will penetrate through all solid bodies ;
these rays are really 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 of our senses. 1 -hen we move
in it, it passes through between the atoms of which
we are made. We cannot feel it as it offers no
resistance to our motion, we cannot smell it, see it,
or hear any sound of it. The fact that it penetrates
through what our senses 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 Lodge (who is an honorary member
of this Society) once showed a very pretty experi-
tnent illustrating this. He filled a length of hllo-
rubber tube with water, this he attached to a small
motor, which caused it to rotate with great velocity.
The motor was then suddenly stopped, awl he
showed that as long as the water in the tube con-
tinued in motion the tube exhibited the properties
of a solid rod.

Fig. 2. 7'he two components of it
mechanical lantern slide for demonstrat -

g ware motion. The white lines
represent the transparent portions. The
grid and Warr MU' stand face to fare in

This slide (shown itt Fig. 2). which Professor
Fleming, one of our Viee-Presidents, has kindly
allowed me to copy front a slide which he showed
at the Royal Institution Christmas Lectures last
year, will serve to illustrate wave motion. I
want you to keep your eyes on the red dot which
you see in the (-mitre of the dotted line on the
screen. You will notice that while the wave
actually travels across the screen. the little dot,
and in fact all the (lots of which the line is composed.
only move up and down in it straight line Vertically.

When we see a ray of say, red light. it represents
a Sel'iC, of such waves in the ether. all of one wave-
length. reaching our eyes from the source of light.
%White light is made up of a number of rays of
different wavelengths all travelling at the same
speed, namely 1810011 miles per second, and all
impinging on our eyes at the same moment of
t

Ti'( lecturer here showed a bawl of white light.)
iLTRA
"CUT\ !-IGM UNKN"

11.Vlar5 1.1ERTZLAN WITLESS
VATS

--3IMIEHIEMIUMMIIIIIIIEMINCMW-5
10 2 , 9 IE 12 1

OCTAVES TOTAL 53

ize^ or iciacotom 25.600 METRES
0,1CM (ABOUT ISL./A-ES

t'iy. 3. The emu/row/ire frciuroc;c, of the k?o,teri,
r waor The white portion AV/if WA' 'how'

to which the eyes are .sensil. re.

By weave: of a prism we can separate out the rays
composing this strip of white light so that each
wavelength is allowed to read' our eyes indepen-
dently of the others. .1 colour slide of the spectrum
was shown m. the screen.

l'Ims we see that the light was composed of
violet, indigo. blue. green. yellow. orang.o, and red.
(One octave.)

But these visible waves are by no means all
the waves tItat are there. Far shorter WaVVS are
to be found below the violet. and much longer
Wa %PS 'Wyatt(' Elle reel.
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Imagine this spectrum drawn out at each end
so that it covers a length at least 53 times that or
the strip you see before you 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 rays.
Although these rays are so short that our eyes.
cannot see them. their presence Can readily be,

the lantern, giving a ratan ber of (hill,. Oil
the scretn, and as the ware line travels
past the grid. the effect of tray(- motimn
is produced. (Reproduced by the
courtesy of Dr. .1. .1. Fkining.)

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

Fig. 4 is an ordinary photograph of a small
wireless set. and Fig.., is cur X -ray picture of the

-

same object. which shows how transparent it is
to the X-rays.

(By means of an X-ray II pp1M1111,1 Mid a berm
screen, transparency of the hIlMall body eras demon-
strated, and the heart of a member of the audience
uws shoul. beating )
Referring again to the spectr beyond the red

end we come to infra -red radiations : beyond these
again we have waves of much greater length,
known as Hertzian waves. and it is these' waves.
that We employ for radiotelegraphy and telephony.

It may help y4/11 to get a better grasp of what
is involvei I by the presence of all these Varying
wavelengths in the ether, if I give you an illustra-
tion.

Suppose one of Our greatest artists, say Turner..
had seen all the beauty in a landscape it was possible
for a man 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 eyes are blind to all the rest.

It has produced in are a feeling of awe and wonder,.
when 1 have stood with a 'mother of other people
in a garden of flowers of varied low. to think how
the light of the San. made up as it is of all the
colours. shines down upon them. and how each
Hower absorbs the energy of certain waves. reflecting
others in all directions : yet however great the
(rowd, each person is conscious of the colour waves
reflected from each flower. When one considers the
immense number of waves, crossing and recrossing
in every direction. without causing any interference
with one another, it is hard to conceive it. possible.

Yet. thew it is. and not only the waves we see
thire, but a far greater number which to ms

an, invisible.
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We cannot contemplate such wonders as these
without a feeling of awe. Surely here is evidence
of a master mind which conceived it all. One
cannot believe that such laws as govern these
wonders came into being by blind chance.

Pig. 4. .-1 small wireless instrument as the eye
discerns it with the aid of ether oscillations of a limited
range of frequencies.

1 will now endeavour to demonstrate to you the
presence of some of the invisible waves of which
we have been speaking; at each end of the spectrum.

(Here the lecturer obliterated the visible light
emitted by an optical lantern by means of suitable
coloured screens, and in the darkness in front of the
lantern caused certain nutterials to glow, including
slices of bread and butter and margarine, under
the effects of the inrisible rays. He also showed
that the wares entitled by a small wireless trans-
mitting apparatus were capable of freely passing
through a wooden blackboard. He also showed

small electric spark apparatus, Fig. 4, and
monstroted that it not only emitted risible light

radiations but ulta neously it produced ultra
eiolet at one end of the spectrum and Hertzian
waves at the other. He showed the presence of these
otherwise in risible radiations respectively by
causing Willomite to fluoresce, and by causing a
small electric lamp to glow when attached to a
single loop of copper wire which he held in his
hand at some distance from the origin of the rays.
The sensation of colour which we see depends

Nom the her of ether waves which strike the
eye in a second. Thus the sensation of red is pro-
duced by imparting to the optic nerve 474 millions
of millions of impulses per second. while violet,
the visible light which you saw in the experiment
just now, is produced by imparting to the nerve
some 699 millions of millions of impulses per second.
Sir John Herschel) once said, " There is no mode
of conceiving the subject does not call upon
us to admit the exertion of mechanical forces
which may well he termed infinite."

I have endeavoured to convey to ion some faint
idea of the existence of an all-pervading medium,
the highly complex properties of which are so
subtle that we Call Only perceive its existence in
our imagination. and that not without a great
effort.

Let its now turn our attention to what we
ordinarily consider to be solid matter. The work
of Dalton, Crookes, ROentgen, J. J. Thompson,
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Rutherford, 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
theory, consisting of a positive nucleus around
which are grouped a number of electrons (negatively
charged). We can visualise each atom as a tiny
solar system ; between its positive nucleus, and
its electrons, there are relatively vast spaces,
which, like the inter -planetary spaces of our
universe are permeated by the ocean of ether.
In a fragment of any elementary substance it is
believed that there are millions of atoms of that
particular' 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 a state
of equilibrium, it is the definite number and group-
ing of the electrons which give to the substance
the properties by which we distinguish it from
other elements. There are, of course, several
variations of this theory to account for certain
phenomena, but I think what I have said will
suffice for the purpose of this lecture. In addition
to the electrons in each atom, there are vast numbers
of free (or unattached) electrons, in the inter -atomic
spaces, which can be caused to move like a swarm
of gnats in a summer breeze. This movement
of electrons constitutes an electric current.

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

Fig. .1. The saner instrument X -rayed, or when
illuminated with ether wares of a frequency to which

certain portions are transparent.

nuclei as are two specks of dust one in each collier
of this lecture hall.

The number of electrons present in matter is
unthinkable. If Adam had possessed a two
ounce bottle full 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 included). and if
he bad 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 publication to reports of the meetings of Wireless
Clubs and Societies. Such reports should be submitted without coveting letter and worded as concisely as
possible, the Editor reserving the right to edit and curtail the reports if necessary. The Editor will be pleased
to consider for publication papers read before Societies. An Asterisk denotes affiliation
with the Radio Society of Great Britain.

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

The Leeds and 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 Leeds Amateur Dramatic Society kindly
contributed to the programme.

An instructional meeting was held at the Grammar
School on January 26th, Mr. S. Kniveton,
F.R. Met. Soc., lecturing upon the " Construction of
IntervalveTrans-
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. E. M. Wash-
ington to give a
paper and demon-
stration entitled
"Vacuum Tubes,
Their History and
Phenomena."
The lecturer
briefly considered
t h e electronic
theory of matter and examined the progress of the
study of vacuum tube work. By the kindness
of Messrs. Reynolds and Branson, Ltd., the
lecturer was enabled to exhibit a unique col-
lection of apparatus, which he most successfully
demonstrated 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 Thomson
was elected Chairman for the next general
meeting.

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

Street, Huddersfield.

An interesting demonstration of the " Burndept
Ultra IV. 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." Music was heard
from London, Manchester and Birmingham on a
loud speaker and a Brown's amplifier. The set
was taken to pieces 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 interior of the Captain's cabin of H.M.S. " Impregnable,"
which is now being used by a West End wireless firm (18 a

demonstration room.

The lecture was
followed by an
open discussion
of transmitting
licences and the
merits of various
transmitters.
Barnsley and

District
Wireless

Association
Hon.Secretary,

Mr. G. IV. Wig-
glesworth.

On Wednesday,
January 24th, a
special demon-
stration was
given by Messrs.
Jepson, Morgan
and Coates, of the
General Electric
Company, tho
chair being taken
by Major E. A.
Barker, M.(7., 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 1st. Mr.
T. R. Clarke (Member), gave a lecture " A
Broadcasting 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
Conference 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, East Sheen, S.W.14.

On Wednesday, January 31st, a concert was given
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 able 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 from a
piece of paper. Miss Tennant, on behalf of the
Commandant and Officers proposed a hearty vote
of thanks to the Association.

On Thursday, February 1st, at a meeting of the
Association, which was well attended, Mr. Kenneth
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 (of the M.O. Valve
Company), lectured on " Valves and their 'Manu-
facture.'

Hackney and District Radio Society.*
Hon. Secretary, Mr. C. H. Phillips, 247, Evering

Road, E.S.
The weekly meeting of the above Society took

place on Thursday, February 1st, 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

2 and experimental licences, a lecture was delivered
by a new member of the Society, F. G. Francis,Esq.,
B.Sc., on " Electrical Units and Ohm's Law."
Mr. Francis dealt with a most difficult subject,
requiring mathematical calculations, in a simple
and lucid style, and was heartily applauded.

At the conclusion of his lecture, Mr. Francis
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, 1, Mill
Hill Road, Cowes, I.W.

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 members 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 for 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 thik state of affairs
will continue. The Committee have arranged a
programme of papers for the spring session, which,
it is 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-
quarters, Mr. H. Colebourne occupying the chair.
There was a good attendance, and thirteen new
members were elected.

Mr. S. Hinton spoke on " The Construction
of a Simple Wireless Receiving Station, with
considerations of detecting and tuning." His
treatment of the subject was very acceptable.
He dealt almost exclusively with the principles
underlying the action of the various component
parts of a crystal receiver. His remarks 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.
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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. F. Wild being in
the chair.

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

The Chairman subsequently called upon Mr.
W. C. Ramshaw, Vice -President of the Bradford
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, 15a, Sea Road, Bexhill -on -Sea.
A general meeting of the Society was held at

the Committee Room, I5a, Sea Road, on Thursday,
February 1st. Mr. C. S. Parker (Chairman),
presiding.

Mr. S. L. Taylor was appointed ViceChairman.
It was proposed and carried that the London Joint
City & Midland Bank should act as Bankers, the
office of Treasurer 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 " Bench " 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 members to join
the Society at half fee, who could go to the Com-
mittee Room at any time to take advantage of
various magazines, etc. which were being given to
the Society by several members.

The Secretary reported that a profit of L5 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, NVimborne,

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, Tottenham, N.17.
At the meeting of the above Society held at

10, Bruce Grove, Tottenham, on January 31st,
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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
as 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 maximum
efficiency. The diagrams used during the lecture
made the whole subject perfectly clear. A good
discussion on the subject followed and Mr. Keine-
Fish went over all doubtful points.

Business was then discussed and a report of the
last committee 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 meeting 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, Peckham, 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 Wireless and Experimental
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 difficult
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 the loan of the
wavemeter to Association members. Mr. Voigt
followed with the construction of a straight line
graph for the wavemeter, and the meeting then
proceeded to the consideration of the calibration
of received signal strength. A short discussion
on electron flow brought the meeting to a close
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.

Following the usual half-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. Secretary, Mr. D. F. Underwood, 68,

Southdown Avenue, Brighton.
The usual fortnightly meeting of this Society

was held at the residence of Mr. Magnus Volk
onJanuary 18th.

In the absence of the President, the chair was
taken at 8 p.m. by Mr. %V. 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, etc. The orthodox method
of 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 Mr. James
Cowie, A.M.I.E.E., moved a hearty vote of thanks
to Mr. Volk, expressing appreciation on behalf
of the members present for the very free way in
which the knowledge had been imparted. This
was carried unanimously.

The Brighton and Hove Radio Society is
engaged upon experimental work of a valuable
nature in the interests of the science generally,
and more particularly at the present time in
connection with the elimination of interference
during the reception of broadcast transmissions
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 annoyance in this direction by
keeping their valves from oscillating.

Wanstead Wireless Society.
Hon. Secretary, Mr. A. B. Finnan, 18, Clavering

Road, Wanstead Park, E.12.
On Thursday, January 25th, 1923, the Society had

what proved to he the most successful meeting
of the season. The chair was taken by the President,
William Platt, Esq., who was supported by
Brig. -General R. B. Colvin, C.B., M.P., a Vice -
President of the Society.

Major Parker, M.B.E., A.M.I.E.E., then gave
a delightfully interesting and instructive lantern
lecture dealing with the ether theory and the early
discoveries and inventions of wireless telegraphy
and telephony, 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 commercial
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 who so generously gave their services.

The Senior Lintonian Radio Society.
Hon. Secretary, Mr. J. D. Meeke, 14, Avonmore

Road, %Vast Kensington, W.14.
The above Society has been formed at Linton

House School.
A meeting was held on Wednesday, January, 19th,

and the following officers elected :---President,
Mr. "A. E. Hardie, M.A. : Vive-President,,, Rev.
H. Martin Thorpe, M.A., Mr. .1. D. Steel, M.A.,
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and Mr. W. H. Littleton ; Chairman, Mr. D. G.
Bower ; Hon. Secretary, Mr. J. D. Meeke ; Com-
mittee, Messrs. R. Croxton, J. Hardy and C. L.
Bradley.

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. D. Steel,
was also present.

On Wednesday, January 31st, Mr. C. L. Bradley
gave his paper on " Aerial Construction and
Erection." The different types of aerials were
shown in diagram, the earthing system and the
insulation of the aerial being also explained.

Gorton and District Wireless Society.
Hon. Secretary, Mr. T. E. Rowe, 8, Fairhaven

Street, West Gorton, Manchester.
At a meeting of wireless enthusiasts held at

Gorton, Manchester, on Thursday evening, February
1st, the above Society was formed and the following
members were appointed officers :-President, Mr.
E. Jones ; Hon. Secretary, Mr. T. E. Rowe
Asst. Hon. Secretary, Mr. 0. A. Potter ; Chairman.
Mr. 0. Sykes ; Deputy Chairman, Mr. C. W. Potter.

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

Meetings are to be held every Thursday evening
at 7 p.m. at the Headquarters, Gorton Villa Inn,
Hyde Road, West Gorton, Manchester. A hearty
welcome is 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. Secretary, Mr. V. J. Hinkley, Northern

Polytechnic Institute, 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, after expenses for rent, construction
of three -valve experimental 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 Officers and Committee for the
year 1923. The following is a list of the names
of those now in office :-President, R. S. Clay,
Esq., B.A., D.Sc. ; Vice -President, B. Binyon,
Esq., O.B.E. ; Chairman, H. N. Wilson, Esq. ;
Vice -Chairman, J. Nicol, Esq., B.A., B.Sc. ; Hon.
Treasurer, F. S. Angel, Esq. ; Committee, Messrs.
G. D. Meyer, 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 they 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
experiments to illustrate his remarks.
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Making a Simple Valve and Crystal
Receiver.

THE BEGINNER'S CONSTRUCTIONAL ARTICLE.

N the issue of February 24th, the con-
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 3o
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, to ins. by
4 ins. by 1 in.

No. 26 D.C.C. wire (get about
4 ozs.).

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

8 terminals.

4 valve legs with washers and back nuts.
Filament resistance with fixing screws (which

will probably be 4BA by 4 in.).
A simple crystal detector (Silicon or

" Perikon ").
condenser o0003 mfds.
condenser ooot mfds.

Shellac varnish.
4 cards for inductances.
2 I -in. brass screws (4BA, round or cheese

heads).
2 4BA nuts.
4 lengths (each nearly t yard) of " Sistoflex "

insulating tubing.
A piece of wood for base, 1 in. to 1 in. in

thickness.
Miscellaneous brass wood screws.
The construction of the inductances should

be the first step, and the method by which they

Fig. 1. A wound card inductance, drawn exact aize.
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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

735

method in which they should swing one over
the other.

3-

.Y11- I Y4.

4,
".

C0

2Y4

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 in. brass screws with countersunk heads,
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Fig. 3. The complete receiver, with H.F. amplifier and valve detector. It i. drown to wale, and the overall
dimeneione are 12" x 94".
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Fig. 4. The connection.9 on the underside.

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

Fig. 5. Circuit diagram.

737

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 issue.



73g THE WIRELESS WORLD AND RADIO REVIEW

Accumulator Charging
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 sizes 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

good condition. Charged batteries which are
not required for immediate use are kept on
the circuit, with a very changing current, such
as is passed by a lamp.

Station.

MARcri 3, 1923

Above. - The motor
generator and main
switch - board at the
charging elation of The
Park Motor Co., Ltd.,
in Wells Street, S. W.

Lev.- The accumulator
room and auxiliary
distributing board.

The stai ion is well set out, and the distributing
circuits and leads being permanently wired, the
chance of damage to cells is practically
eliminated.
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Notes
A Norwegian Station's Transatlantic Success.

The wireless station at Bergen, 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
broadcasting from 2 LO, 5 IT and 5 NO. 2 LO
( London) is 920 km., 5 IT (Birmingham) is 1,000
km. and Newcastle 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

February, Mr. A. C. H. Bassani) 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 broadcasting 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 March. 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
Algernon Parsons, K.C.B., F.R.S., Honorary
Member of the Institution. The Faraday Medal
is awarded for notable scientific or industrial
achievement in Electrical Engineering or for con-
spicuous service rendered to the advancement of
electrical science.
Broadcasting Licences.

Up to the end of January, it is reported 58,000
licences for the reception of broadcasting had been
issued by the Post Office.
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 from various parts of the country
served by the new Cardiff broadcasting 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 19th, 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 William
Noble and other directors of the Company will
also be present.

Do you hear Brussels Aerodrome ?
The Brussels Aerodrome radiotelephone station

broadcasts weather reports on 1,100 metres at 12.00
and 16.50 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 RiT 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 amplification 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
6.15. 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 employing 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
from local oscillating receivers.

Newspapers and the Broadcasting Pro-
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 Meteoro-

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. These Eiffel 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. In addition
to this, reports from French ships may appear in
the Le Bourget transmissions at 1050, 1128, 1250
and 1528. In this came they are repeated either
in their complete form in the Eiffel Tower repott
of 1420, or in abbreviated form in the Eiffel Tower
report of 1600.

All reports received in France from ships of other
nationalities are repeated in an abbreviated form in
the high power transmissions from the Eiffel 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. It is of the greatest importance,
therefore, the Director points out, that observations
made by ships should be communicated without
delay to the Office Meteorologique de France
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.1.E.E., at
the Institution of Electrical Engineers, Victoria
Embankment, on Friday, March 16th, at 6.30 p.m.
'['he title of the lecture will be :-" Accumulators,
Dry Cells, and the Currents used in the Reception of
Radio Telephony." The lecture
by experiments. Non-members may obtain an
admission card by forwarding a stamped addressed
envelope to the Hon. Secretary. :12, Quex Road,
West Hampstead, N.W.6. Readers are reminded
that Associateship of the Society is open to anyone
interested in wireless, and no qualifications are
required. The annual subscription is 5s.

Correspondence.
7'o the Editor of THE %\ IHELL.--. \V uni.ir AND

RADIO REVIEW.

SI R, The fact that the Vrittle concert has now
been definitely closed down has recently been
publicly announced. This concert was brought
into being specially for the benefit of amateur
experimenters. and directly by reason of a petition
to the presented by the Radio Society

f Great Britain, and signed by about 60 affiliated
-oeieties, the Halifax fireless Society making
the original suggestion. Directly permission was
.ranted for this concert, the Marconi Scientific
Instrument Cin. very kindly made arrangements
to carry out the weekly programmes from a special
station at Writtle. Thousands of your readers
will know how successful these concerts have been,
and I wish to express the site-crc thanks of the
Radio Society of Great Britain, and 1 am sure also
the thanks of all the affiliated societies, for the
public-spirited manner in which Messrs. Marconi
Scientific Instrument Co. have carried out these
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concerts week after week with unfailing regnho its
over so long a period.

LESLIE 'MCMICHAEL,
Hon. See. of the Radio Society of Great Britain.
32, Quex Road,

West Hampstead, London, N.W.6.
February 171h. 1923.

To the Editor Of THE WIRELESS WORLD AND
RADIO REVIEW.

SIR,-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
Review.

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

For example the times of the first and 300 beat
are now given in sidereal time by FL, as to -day,
January 15th, for instance the series are 17352632
and 17401948 equal to 453.16 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
system when Paris gave out the times of the first
and 300 dots in G.M.T. I should be glad if some
further information could be given through your
contributor, with examples on the present system.
showing how a clock may be adjusted or checked
on G.M.T.

P. M. PLUMTREE.
SIR, --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 = 1711. 40m. 19.48s.
17352632 = 17h. 35m. 26'32s.
Difference = 4m. 53 Ilis.

=293.16 see (sidereal).
Interval between any two dots

293.16
sidereal sec.

299
- 0.9805 sidereal sec.

(apin'ox)
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 Telegraphy,
1923, in the section on Time Signals, together with
an example of the use of the tables.

In order to be able to set a clock to G.M.T. from
the " rhythmic beats," it is necessary to know the
mean time at the preceding sidereal noon, and
these values are given for everyday in the year in
the " Nautical Almanack " (published by H.M.
Stationery Office, Kingsway, W.C.2, price 5s.),
page 3, et seg. It was not possible to give these
values in the pages of The Wireless World and Radio
Review, owing to the amount of space they would
have taken up.

These rhythmic beats are intended chiefly for
accurate longitude measurements at astronomical
observatories, where the standard clock is set to
sidereal time for reasons given in my article. For
setting a clock to G.M.T. adopt either the above
method or make use of the New International
System of T.S. at 0923 daily from FL.
as explained in previous articles.

W. G. W. NI ITCH ELL.
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Calendar of Current Events
Thursday, March 1st.

Daily Mail Ideal Home Exhibition (with Wireless
Section). Opening day. (March 1st -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 Road Boys' School.
Practical Work and Demonstration.
STOKE-ON-TRENT WIRELESS AND EXPERIMENTAL

SOCIETY.
Lecture : " Hulf-an-hour with a Technical
Dictionary." By Mr. F. Bew.

THAMES VALLEY RADIO AND PHYSICAL
ASSOCIATION.

At 8 p.m. Film on Radio Transmission 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.

LEEDS AND DISTRICT AMATEUR WIRELESS SOCIETY.
Lecture on " The Evolution of Receiving Valve
Amplifiers." By Mr. H. H. T. Burbury.

RADIO 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.
IPSWICH AND DISTRICT WIRELESS SOCIETY.
At 8 p.m. At 55, Fonnereau Road. Lecture by
Mr. A. Southgate, A.M.I.E.E.

Sunday, March 4th.
From 3 to 5 p.m. Concert from PCGG, The
Hague, on 1.050 metres.

Monday, March 5th.
9.20 to 10.20 p.m. Dutch Concert from PCGG,'
The Hague, on 1,050 metres.
CAMBRIDGE UNIVERSITY WIRELESS SOCIETY.
At 8.30 p. tit. Lecture on " Some Anti -
Atmospheric Devices." By Major A. G. Lee,
M.C.

Tuesday, March 6th.
LOWESTOFT AND DISTRICT WIRELESS SOCIETY.
At St. Margaret's Institute, Alexandra Road,
Lowestoft. Third Annual Meeting.

EAST LONDON RAM() SOCIETY.
Meeting.

WEST LONDON WIRELESS AND EXPERIM ENTAI.
ASSOCIATION.

Lecture on " Wireless and Flying." By Lieut.
D. Sinclair.

Wednesday, March 7th.
THE INSTITUTION OF ELECTRICAL ENGINEERS

(WIRELESS SECTION).
At 6 p.m. At Savoy Place, Victoria Embank-
ment, 1V.C.2. Lecture on " The Development of
High Power Valves." By Mr. H. Morris-Airey,
C.B.E.

HALIFAX WIRELESS CLUB AND RADIO SCIENTIFIC
SOCIETY.

Elementary Mutual Instruction.
MANCHESTER WIRELESS SOCIETY.

At 7.30 p.m. In Council Chamber, Houldsworth
Hall. Lecture : " My Experiences in the Recep-
tion of Wireless Messages." By Mr. J. W.
Goodman.

EDINBURGH AND DISTRICT RADIO SOCIETY.
At 8 p.m. At 117, George Street. Business
meeting. Lecture by Mr. G. D. Crichton.

NORTH MIDDLESEX WIRELESS CLUB.
At the Shaftesbury 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 (Bradford Wireless Society).

Thursday, March 8th.
At 9.20 to 10.20 p.m. Dutch Concert from
PCGG, The.Hague, on 1,050 metres.

ILFORD AND DISTRICT RADIO SOCI ETV.
Lecture : " Magnetic Detector and Multiple
Tuner." By Mr. A. J. Thompson.

LUTON WIRELESS SOCIETY.
At 8 p.m. At Hitchin Road Boys' School.
Lecture on " Measurement of Valve
Characteristics." By Messrs. G. W. ('handler
and W. F. Neal.

Friday, March 9th.
SHEFFIELD AND DISTRICT WIRELESS SOCIETY.

At 7.30 p.m. At Dept. of Applied Science,
St. Square. Elementary Class eon-

' ducted by Mr. J. G. Jackson, B.Sc.
LEEDS AND DISTRICT AMATEUR WIRELESS SOCIETY.

Lecture : " Experiences with all Experimental
Receiving Installation." By Mr. .1. ('roysdale.

RADIO SOCIETY OF HIGHGATE.
At 7.45 p.m. 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 2L0 369 metres.
Birmingham 5IT 420
Manchester 2ZY 385
Newcastle 5N0 400
Cardiff 5WA 395

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

FRENCH BROADCASTING TIMES.
Eiffel Tower. 2,601) metres. 11.13 a:In. weather

reports (duration 10 mins.) 6.20 p.m., weather
reports and concert (duration about 30 mins.)
10.10 p.m., weather reports (duration 10 mins.).

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

L 'Ecole Superieure des Postes Telegraphes
et Telephones de Paris. 430 metres. Tuesdays
and Thursdays, 7.45 p.m. to 10 p.m. Saturday,,
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-
scription. That is perhaps fairly natural, particularly
as they do not know why the increased subscription
i s 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,
therefore, we cannot do more, either for ourselves
or for the affiliated societies without an increased
subscription. A subscription of Is. 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 Britain, 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. I think
most secretaries of societies, managers of businesses,
and every engineer will agree that there is a certain
state of efficiency below which it does not pay to
do anything. If you try to run a society on any-
thing but a satisfactory subscription 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 foe and a fair subscription.
You will either have success or you will find it
is 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 tho minimum number of members
which a society must have before it can become
affiliated to the Radio Society of Great Britain is
twenty members. We have been told that some
of these societies have a subscription as low as
2s. 6d. If they have twenty members, 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
subscription should or should not be paid seems 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 meet
in various parts of the country. %Ye 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-
scription, as everyone knows, is set at a reasonable
figure. The whole matter depends upon whether
you adopt this General Committee.

lf, some time or other, this Committee comes
into being-i am very keen that it should, for I
feel good will result from it-I should like to see
the funds (a separate fund if you like) representing
this Is. 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 kingdom might want
to send two members 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
Committee 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 you 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 motive
in promoting this discussion.

Personally, I think you can rest contented as to
your interests being guarded by my 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 aim throughout each year 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 it. 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 afternoon 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 am quite sure there are gentlemen in the room
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,
so 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, simply
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 communications to various holders of
licences, and societies are in communication with
a view to an improvement of the existing trans-
mitting conditions. An efficient 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 Americans
and French particularly show a desire to see a
League established here, and an International
League for carrying out definite experiments
between countries. I clammy 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. I should like to see that spirit
shown throughout the country.

I 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 -

D AND RADIO REVIEW 743

tion. I do not mean that the societies shall col-
lectively become members of the League, but every
Society can assist the League by inducing trans-
mitting licensees to join.

As regards the rules, they have been amended
somewhat from the first that we sent out. We do
not intend to be dictators, and we do not profess
to dictate to anyone. I am simply trying 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 Work!
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 been elected provisionally, and of course, they
can always be changed in course of time by 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 League 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.

There 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 some 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 which
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 efficiency.
They, however, have had much more experience
than we have in transmitting.

Mr. Evans referred to communication 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 Office gave us a temporary licence, and we
transmitted messages to the States in conjunction
with other tests. We sent a special code message,
together with Christmas greetings (which we added
on to the end of it), about Christmas time. These
tests, which were entirely successful, demonstrated
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what could be done with short wave on C.W.
t runsmission.

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

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

If, for example, there were introduced some
Nimple organisation to ensure that several stations
were always listening in at certain times for
American signals, we could in that way obtain
most valuable information on the short wave
transmission 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 signals fluctuated enormously. there
was no complete break. Such an organisation
would doubtless work in with many of the officially
recognised international societies which are investi-
gating such matters at the present time.

In connection with such work I am in support
of this formation. But if it is merely for relaying
messages for ourselves I 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 collect information together as to the
result of the particular tests made, and to enable
it to be collected quickly. As a final suggestion,
1IS you all know, the term wireless is being dropped
generally in favour of radio, and in view of this
fact I suggest the British Radio Relay League
would be a better title than the British Wireless
Relay League.
Mr. H. S. Pocock.

I do not think 1 have anything to add to what
Mr. Evans and Mr. Coursey have said in regard to
the League. I would merely like to state that
The Wirelase World and Radio Review would be
very pleased to assist in every way possible in
furthering the work of the League. 1 think the
fuller 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 (Hounslow 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 night, sitting up for ten days.
There are many points cropping up which I think
the Radio Relay League could settle. We have
discussed it in our society and our society would
he prepared to support it with all the assistance 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
messages to be relayed provided they 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 be undertaken.

Mr. Maurice Child.
Speaking as a member of the Radio Society of

Great Britain, I foresee some objections to the
formation of this League.

I think we ought to bear in mind that there is a
v,iit difference between the American Relay League
and anything which we could do in this country.
Tne Americans have got a territory equal to
practically the territory of the whole of Europe to
work over. There is some utility perhaps in their
experiments under such conditions, since scattered
populations ought to be able to communicate one
with another over such a vast area. If 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 Europe, or some-
thing of that kind. Now, the Americans have settled
their internal political questions very satisfactorily
for many years. But I ask you gentlemen, are
the conditions in Europe 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 ? I think the time
is not yet ripe for the formation of a League which
is going to do experimental work between all these
countries. We have got to get behind a great deal
of red tape in Whitehall before we shall get favour-
able conditions.
Mr. W. Winkler (Edinburgh amid 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 forced 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 out, that it cannot
very well tackle continental traffic 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 seems to me essential
that the Relay League would consist primarily of
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transmitters, although I understand from Mr.
Evans that it is at present open to holders of

receiver " licences also. I just want to say this.
If the British Radio Relay League undertook such
important work as is indicated, it might have to
act as a watch committee, reporting and trying to
suppress bad manners in wireless. In these
circumstances the League should strengthen its
organisation and personnel. I would like to ask
Mr. Evans when the British Wireless Relay League
was formed.
Mr. Evans.

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

That sufficiently answers my question. Would
11r. Evans welcome my suggestion that the League's
personnel should be considerably strengthened and
more influence and ability added to that which
you already have in large measure ? It occurs to
me that if you were able to persuade Mr. Coursey
to become your President you would secure the
greatest authority on that class of work on this
side of the Atlantic, and all the other transmitters
should be specially invited to join.
Mr. Evans, replying, said :

I 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 Trans-
atlantic Tests. I do assure Mr. Coursey that the
valuable work he has done will not be overlooked
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.
I promised to bring up again the first item on the

Agenda, which relates to the organisation of the
Conferences, and the meeting is now open to hear
any proposals 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

2 had no powers to deal with such a matter.
Mr. L. F. Fogarty (Hon. Treasurer).

When a society becomes affiliated 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 accredited member, and
to notify me accordingly. A member so credited
can attend and vote at every meeting of the Radio
Society of Great Britain.
The Chairman.

The next item on the Agenda is :-
Broadcasting : How it affects members of Affiliated

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 Company.
I hope that we shall later have the pleasure of
hearing something from Mr. Reith.
Major Basil Binyon.

I am sure all of us who are interested in amateur
experimental work appreciate the fact that to the
amateur, and particularly to the transmitting
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 the formation of a Radio Relay League,
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
broadcasting periods.

But' just consider for a moment what it is that
broadcasting can do for the amateur. One 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
I am convinced there are some advantages which
arise. Speaking from my own experience, personally
I certainly have found regular telephony pro-
grammes exceedingly useful in carrying out a
whole variety of experiments in connection with
improvements in receivers, testing of all other kinds
of loud speakers, and research for improvements in
articulation in receiving apparatus, and a number
of things of that kind, where regular transmitting
programmes are very beneficial.

Broadcasting is unquestionably creating a great
deal of interest throughout the country. What
does that mean to our amateur societies ? People
who knew nothing about it before have become
interested purely from 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 emphasise 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 be 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 transmissions
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 enjoy
broadcasting.

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

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

There is no doubt that the formation of the
British Broadcasting Company has aroused criticism
to 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 difficulties that we have been faced with have
been, are still, and will continue to be, enormous.
Criticisms which were made are, shall I say, of
three orders. Before I indicate what those are,
I may mention that I have had to decide three
weeks ago, when I joined the British Broadcasting
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 broadcasting, 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 Office licences and
royalties. I could give you figures of the number
of broadcasting 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. I personally
know several and endeavour to deal with them.
The Post Office are undoubtedly going to get at
them some time. I know that there ate 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."
we 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 perfectly well,
and 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 Broadcasting Company
had not succeeded in preserving that market for
him ? The experimenter 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 ! I 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. People
say is it necessary to have broadcasting pro-
grammes from 5 to 11 o'clock regularly, and though
it may surprise you, 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
broadcasting. I do not think anybody will accuse
me of being a champion of broadcasting 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. It 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 broadcast from
Chelmsford.

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 Broadcasting
Company are doing it very well, 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 obeyed, and I think Mr. Reith will find
that we are competent to do a great deal of work
in the way of removing difficulties 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 broadcasting licences
and things of that kind, will not be countenanced
by the Radio Society of Great Britain. It and its
152 affiliated societies are on the side of law and order.
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Questions and Answers
NOTE.-This section of the magazine is placed at the disposal of all rewlers who wish to receive advice

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

" E.B." (S.E.15).-(1) The samples of materials
submitted are quite suitable for use in the con-
struction of condensers. The tinfoil is about
0.001" thick and the paper less than 0-001".
It will be difficult to calculate with any accuracy
the capacity of a condenser built with these ma-
terials. However, you should try. The specific
inductive capacity of paper may be taken as 2-4.
(2) We suggest you take tappings at 200, 350,
550 and 800 turns. The remainder of the wire
should be used in a larger coil with a diameter
of 2". You will not require a variable condenser.
(3) There is no best value for the coupling, and we
suggest you find by experiment which is better
for the wavelength range over which you wish
to receive. (4) The correct sizes of pins and the
spacing between the centres of the sockets is given
on page 328, December 9th issue.

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

(1) The connection is quite easily made. Instead
of a common lead supplying the H.T. 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
is given in Fig. 1, page 601, February 3rd issue.

" H.R." (London, N.6) refers to the Armstrong
super -regenerative receiver and asks (I) Could a
circuit be given in which only two valves are used.
(2) May a cardboard tune wound with No. 26 D.C.C.
coupled to the tuning coil be used instead of the
variometer. (3) May 80 or 100 volts be used as
the high tension supply for the anodes. (4) Is an
" Ora " type valve suitable 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 difficulty will be met with in
securing satisfactory operation. (3) 80 or 100 volts
is 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 number of wires used in parallel.
(2) Would it be necessary, if one wishes to change
the aerial, to get the permission of the Post Office.
13) Would the substitution of a four or six -wire
rage murall be an improvement. It is desired to
conduct experiments with Sniff wave reception.
II) Is 7 22 :stranded wire better than No. 16 hard
drawn rapper wire for aerial purposes.

( ) We believe the l'ost Office will allow you to
erwt an aerial, the length of which from the free
end to the earth connection is 100'. Any number
of wires may be used in parallel. (2) We do not
think you will have to obtain permission before
you may add more wires in parallel to the aerial.
(3) We do not think any great advantage will be
obtained by th use of a cage aerial, as you are only
interested in reception. (4) We suggest you use
the No. 7.22 stranded wire instead of No. 16 hard
drawn copper wire.

" F.G." (Birmingham) nfi.r. to Fig. 3,
page 549, January 20th issue and asks whether it
will meet his requirements.

With reference to the diagram, Fig. 3, page 549,
January 20th issue, the circuit is quite correct,
and is a good circuit if the switching arrangements
meet your requirements. It is necessary to couple
the high frequency valves by means of the condensers
and resistance shown in the diagram, and we would
point out that the resistance is not joined across
the condenser, but is connected between' the grid
and filainent. The method of connecting the
potentiometer is indicated in the sketch. The
potentiometer is joined across and - L.T.,
and the two leaks from the grid leaks, instead of
going directly to the filament battery, are taken
to the sliding contact on the potentiometer. Be-
cause the reaction coil is coupled to the close
circuit coil, energy may be radiated from the
aerial circuit if care is not taken, and we suggest
when listening to broadcast transmissions you
keep this reaction coil short-circuited. The reaction
coil could be removed from the circuit, and when it
is required to listen to other transmissions, the
short circuit could be removed and the reaction
coil brought into use again. Apart from this, we

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

" A.McD." (Edinburgh) asks whether inter-
ference 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 is
caused through the receiver when the induction
motor is running with the ordinary accumulator
filament heating. If there is a hum present in the
receivers, we suggest you screen the motor by -

placing it in an iron box, and take care with the
earth lead. If the leads to the motor are earthed
in any way, a separate earth should be made for
the wireless receiver. It may consist of a galvanised
iron sheet about 2' wide and 3' long, to which are
soldered the earth wires. The earth lead should
run directly to earth, and not run parallel with
the power.leads. When the generator is connected
with the valve filaments, it may be noticed that them
is a hum due to the commutator ripple. This
is easily smoothed out by means of a large capacity
condenser connected across the filaments. 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.

' A.H." (Cambridge) Arubni its a diagram
of connections and asks for criticism and advice.

We have examined the diagram submitted.
and the circuit is quite correct, but we suggest
you use a closed circuit as well as the aerial circuit.
and the connection 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 rather large if it is desired to
receive short wavelength signals. We suggest
you rewind each winding with No. 22 D.C.C. and
take off 15 tappings from the anode coil, and 6
from the reaction coil. The alternative to this
arrangement is to use dead-end switches. The
tuner coil is suitable. 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 is quite
possible to set up oscillating energy in the aerial
circuit, which will cause interference.

" J.S." (Bolton) asks whether an inverted h type
aerial is directional, and if so, whether it ix worth
while attempting to make use of the property.

The ordinary inverted L type aerial is slightly
directional,*and to obtain the benefit of this pro.
p?rty, the free end of the aerial should point away
from the station it is wished to receive. - However,
the gain through making use 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. It should,
of course, be direct, and be held away front the walls
of building. trees, and so on.

" M.G." (Wicklow) asks (1) For the dimensions
of a grid leak to have a resistance of about 10,000 m.
(2) Whether a grid condenser and leak connected
with each H.F. transformer will cause a reduction
in the signal strength.

CO A suitable grid leak would be constructed
as follows : A piece of ebonite rod IA" in diameter
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should have eight grooves 0.5" deep and 0.3" wide.
Each should contain 1;000 turns of No. 38 Eureka
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. It is very convenient to provide tappings
on the grid leak, and in between the slots the wire
May be brought to a brass tab which is secured
with a small screw. Although the grid condensers
and leaks are permanently connected in the re -
receiver, it will be found that no serious loss in
signal strength will result when high frequency
transformers are used in place of the tuned anode
or anode resistance method. It is, however,
better to remove the grid condensers and leaks.
except from the detector valve.

" H.F." (Orpington) asks ) How connection:'
are arranged so that the anodes of the valves may be
supplied with independent collage taps. (2) Howe.
may the last valve in the L. F. amplifier be concerted
to a power valve.

(1) The arrangement is very simple, and is indi-
cated in Fig. 1, page 601, in the 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 required. There
will be no voltage drop due to the anode current
passing through the filament resistance, because
the anode current has such a small value. (2)
We suggest you connect a few negative cells in
the grid circuit of the last valve, and increase
the anode potential to about 200 volts. We
would refer you to the article on page 601, February
3rd issue of this journal(.

" G.F.K." (Sidmouth) asks (I) Whether we
can identify stations front the particulars submitted.
(2) Why the signal strength wax increased when a
lapping wax taken from the centre of the grid leak.
which consisted of pencil lines upon a piece of
cardboard. (3) Would the H.T battery send sufficient
current through the grid leak to cause it to run down
rapidly. (4) Are the results obtained satisfactory for
a single mire receiver.

(1) We have no definite information concerning
the stations referred to, and we believe the call -
signs have only recently been allotted for ex-
perimental work. (2) We cannot say why you should
obtain such a great increase 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 making conneetions of this kind. (3) The
amount of current paskjd by the grid leak when
connected with the H.T. battery would be so
s nail that it could be neglected. (4) We consider
you are obtaining good results with your receiver.

" A.G." (Woodford) asks 11) Whether a tele-
phone transformer ix necessary. (2) What resistance
telephones should be used. (3) If the telephone trans-
former is unnecessary, what would be the resistance
of the telephones to be used, and how .would they be
connected in the same circuit.

(1) and (2) We suggest you use the telephone
transformer. 60 ohm telephones should be used.
The transformer described on page 553 of the
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is used wr
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Doan/ in Liverpool and the Oar
.6ghtship beyond the mouth of the
Bey. She Ai.arconi a,opcznatus in
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in continual use since its instillation
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* Atarroni wireless bell 0 0

MARCONth WIRELCA9 TELEGRAM CO.. L77)
MARCONI HOUSE, STRAND. tavvoN. was

Telephone. CM' 87/0.
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BRITPHONE" No. 4
Cabinet Measurements, 20}'X 16}' X or. Range covers .100-23,0oo met es uaclength.

AN excellent four -valve Broadcast Receiver in polished mahogany -
cabinet, with folding panelled doors fully in keeping with the

general appearance of the instrument. The receiving panel is of
Radion Mahoganite.
The four valves include 1 H.F., 1 Rect., and 2 L.F. steps. The
last valve by means of a switch acts as either an ordinary magnifier or
a power valve for 'use with any loud speaker. The high tension
voltage on this valve can be anything up to 400 volts, thereby obtain-
ing tremendous increase in volume of sound, suitable for enter-
tainments in large halls or out in the open.

completeuriles. and Coils upto
withv

, inettliPRICE00 40 Grisemetres.
" Orilphone" Apparatus is approved by the 'Postmaster -General and is

manufactured under Marconi licence.

BRITISH WIRELESS SUPPLY Co. Ltd.
Head Office - - - 6, BLENHEIM TERRACE, LEEDS

Phone -26926.
London Showrooms - - 6 4 , FRITH STREET, W

(off Shaftesbury A
DEMONSTRATIONS DAILY. Phone-Gerrard 2789

And
18,11410n Square, Newcastle.

Pbone-Newcastle-on-Tyne, 36o City.
4. Pembroke Square, above liar, Southampton.

Phone-Southampton 403.

And at-
m Church Street, West Hartlepool.

Phone-West Hartlepool, ,3.
8, Corporation Street. Belfast.r
26, Newport Road, Nlidillet.boro.

.  111.01610 . ..101111D.ft  ft.O.MID.
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January 20th issue is, a.s you suggest, quite suitable
for your purpose. (3) If you do not care to go
to the trouble of making a telephone transformer,
high resistance telephones may be used. Tele-
phones with a resistance of 4,000 ohms will be
quite suitable, and should be connected in the
circuit as shown on page 552 of the January 20th
issue.

" READER " (Birmingham) asks (I) Whether
the circuit submitted is suitable. (2) What are
suitable values for the condensers. (3) What would
be a suitable frame aerial. (4) What is the value
of the resistance marked R in the diagram submitted.

(I) The receiver wired according to the diagram
submitted will certainly give signals, but we suggest
you use a standard arrangement. A number of
circuits appear in these columns from time to time.
( 2) The condensers have the following values :-
C1, maximum value, 0.0005 mfds. ; C3, maximum
value. 0.0003 mfds.: C2. maximum capacity,
0.002 mfds. (3) We suggest a frame aerial with
6' sides and ten turns, the turns being spaced
1" apart. No. 18 D.C.C. wire is suitable. Four
or five tappings should be taken. The resistance
R may he 2 megohms.

" A .C.S." (N.10) submits a diagram of connec-
tions of his receiver and asks (I) Is the circuit correct.
(2) What is the value of the inductance marked X
in the diagram. (31 What H.T. battery is needed
for use in connection with " Ora " type mikes.

(I) 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 circuit coil. (3) We suggest
you use a 60 -volt H.T. battery. A lower voltage
often gives quite good results, but it is convenient
to be able to provide 60 volts for the anodes of the
low frequency valves, even if this voltage is not
required for the high frequency valves.

" THREE VALVE " (Wallington) asks (I)
Whether better 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 condenser
in parellel with the A.T.I., the signals are much
weaker, and in addition, the receiver oscillates
directly the anode winding is tuned to the wavelength
of the aerial circuit.

(1) We do not think there will be any great
gain in signal strength through connecting different
valves in the high frequency and L.F. portions
of your receiver. It is generally advisable to
use one type 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 reason the grid
leak is connected with the grid and 4- L.T. If
there is still a tendency for the receiver to generate
oscillations, we suggest you reverse the connection
to the reaction coil. so that the tighter the reaction
coil coupling, the greater is the reduction of
signal strength.
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" G.V.F." (Beckenham) asks (I) What would
be a suitable winding for an anode coil and
reaction coil. (2) If an experimental licence ie
taken out between now and June, is it necessary
to renew the licence again in June. (3) Is a
variable grid leak likely to be satisfactory when made
of a piece of ebonite, containing pencil lines along it.

(1) We suggest you wind the anode coil 8" long
and 31" in diameter as suggested, with No. 34
S.S.C. wire. There should be 12 tappings. The
reaction coil can be 21" in diameter and 6" long,
of No. 34 S.S.0 wire. (2) We have no 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 mfds. and 2 megohms.

" SPARKS " (Stone) asks (I) Is the proposed
arrangement correct. (2) What improvements could
be made. (3) Would the Post Office give hint per-
mission to use the receiver.

(1) and (2) The diagram is correct, but it is not
necessary to connect a variable condenser across
the L.F. transfoimer connected in the anode circuit
of the first valve. The grid condenser should have
a value of 0.0003 mfds., 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 aerial coil, it will be possible to easily
transfer oscillating energy to the aerial circuit,

do not think the Post Office will give you
permission to use a circuit of this description,
especially if the receiver is intended for the reception
of broadcast transmissions. The reaction coil
should be short-circuited, or one stage of high
frequency amplification be used.

" RAWLINGS " (Hull) submits particulars
of a valve which he has purchased. and asks whether
we can give him any information.

We regret we have 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 approximate filament voltage and
current, when we should probably be able to
identify the valve.

" W.L.B." (Bristol) asks (I) 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 is the address of
the manufacturers of the Fuller Block Accumulators.

(I) The wavelength range of the loose coupler
will depend very largely upon the dimensions
of your 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 S.S.C. The coil should be
tuned with a condenser having a maximum value
of 0.0002 mfds. (3) A suitable reaction coil
would be 21" in diameter and 4" long, wound with
No. 34 S.S.C. wire. Five tappings should be taken.
(4) The address of the manufacturers of the Fuller's
Block Accumulator is Iddesleigh House, Caxton
Street. Westminster.
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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
is used. We suggest you try different combina-
tions of crystals, and use the combination which
gives the loudest signals. As you probably know,
the different crystal combinations have different
resistances, and with a little experimental work
you will find the best combination which, used in
conjunction with the transformer, gives the loudest
signals.

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

We suggest you 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 D.C.C.

D AND RADIO REVIEW MARCH 3, 1923

" E.J.M." (Surrey) asks whether the proposed
method of coupled L.F. valves would give as good
results 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 (I) 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
is practicable, please give specifications of suitable
transformer for use in connection with the charging
of a four -valve accumulator. (3) What would be
suitable _dimensions for the cells used in the rectifier.

Fig. 1. A 5 -valve receiver with 1 H.F., 1 Detector and 3 L.F. v Ives. The H.F. valve ie transformer
coupled and the reaction coil is coupled with this transformer. Switches are provided for cutting out

L.F. valves.

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

A suitable diagram is given in Fig. 1, 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 (I) Whether
the proposed method of constructing a low frequency
transformer is suitable. (2) What resistance tele-
phones should be used in conjunction with the tele-
phoe transformer. (3) What type of valve is
recommended for use in the high frequency portion
of the circuit. (4) Should he expect to get better
results if the No. 12 copper wire which is at present
used in his aerial were removed ad No. 7122 copper
wire is used in its place.

(1) The telephone transformer primary winding
may consist of 21 ozs. of No. 42 S.S.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 much 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.

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
90 Preference 2 6 10

Debentures .. 108 0 0
Inter Marine 8 9
Canadian .. 0 11 6

Radio Corporation of America:-
Ordinary 15 0
Preference .. 13 3

The Directors of W. T. Henley's Telegraph
Works Company, Ltd., recommend a final dividend
on the ordinary shares of 2s. per share less tax,
making a total of 3s. per share.
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SINGLE CONDENSERS
AT WHOLESALE PRICES
Direct from the Makers-Saving Middlemen's Profits.

Complete in EVERY respect and
E-- 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. Built upon Ebonite. Engraved

-5- Ebonite Dial.
.1-YPE A I. is enclosed in Celluloid Transparent Case with circulai

- Ebonite top and bottom plates. High-class finish. A very fine piece
of workmanship which will compete favourably with the most espensiv.,- Instruments on the market.
TYPE A II. is suitable for mounting on any Panel up to r thick by
drilling 3 holes. Supplied with screws for fixing.

PRICES :
111111111111111119111111111111111111111111111111111111111111111111111111111111111111114 Type A.I. Plates. Type A.II.

Cap. .000s

APPRECIATION FROM
PEOPLE WHO MATTER.

r, Albert Grove, Southsea,
Hants.

Gentlemen,
The quality of your products

is good and the price is very reasonable.
Yours faithfully,

John 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 Scientific Apparatus.
The Manor, Willenhall.

Dear Sirs,
I thank you for Condensers as per

invoice enclosed dispatched to l'ark
Engineering Co., Willenhall. These are
eminently satisfactory .. .

Yours faithfully,;
W. Harvey -Marston,

Manufacturer of Wireless Components.
Francis Law, Ltd.,

Electric Light arid Power Engineers,
Ilkley.

Dear Sirs,
we are keeping the samples

in question and are highly satisfied .. .
Yours faithfully,

Francis Law, Ltd.

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

Dear Sirs,

'001 15/- 57 .001 .. 10/-
0005 12/6 29 '0005 .. 8/6
0003 11/3 19 -0003 .. 6/9
0002 10/- 13 -0002 .. 5,6
Vernier Condensers, 3 plate, 3/9 ; 5 plate, 4/6

Postage and Packing :
1, 11- ; 2, 1 3 ; 3, 1/6

If more than 3 kindly include ample for
packing and carriage.

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.

Prompt
Delivery.

Cash with
order.

FALCONS
THE CONDENSER PEOPLE
230a, HERMITAGE ROAD, LONDON, N.4.

-1'4 Type A.II. Cap. 'me -.
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Result of

14 Years' Experience

" As good as Brandes V

SUPERSENSITIVE " SOUND MATES "
It was Reginal Fessenden, distinguished Radio

Engineer and Inventor, who designed the firstBrandes Headset 14 years ago. Ever sinceBrandes 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 betterthan 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.
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Afree 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 Co., also at the Ideal Home Exhibition,

Olympia, ist-24th March.

2 Valve
Set

110.1,--Ti2R-311111=11=1=

G.R.C.
It'

GENERAL RADIO COMPANY
TWYFORD ABBEY WORKS, ACTON LANE, HARLESDEN, N.W.10

Telephone:
Willesden 3055 (3 lines).

Telegrams
" Milliamp, 'Phone, London."

SHOWROOMS BRANCHES:
ro5, Great Portland Street, W.1 Edinburgh and Bradford.
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(Suppliers of the G.P.O. Installations at North Foreland (G.N.F.) and Seaforth (Q.L.V.),
of Coaxial Stations for carious Colonial Governments, and of Ship's Radio for most of the

Great Shipping Companies.) .1

34/35, NORFOLK STREET, LONDON, W.C.2 ,- li
BRANCH ES-N EWCASTLE -17 Saudhill. GLASGOW- tub Hope Street. LIVERPOOL -67 hale Street. f, 1
CARDIFF-Atlas Chambers, James Street.
WARRINGTON -37 Bridge Street.

SOUTHANIPTON-t9 Queen's Terrace. I

ABERDEEN -9 Hadden Street.
(11.
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CAM - VERNIER COIL HOLDERS
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1

AN ADVANCED DESIGN FOR THE EXPERIMENTER
This new coil holder has been designed to render fine adjustments easy. In addition to the usual
quick movement, the movable coils have a slow fine-tuning movement through an angle of about
to Begs. 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 -Vernier Coil Holders are made throughout in dull ebonite for mounting on panels
or 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, 20/9 post free.
2 COIL HOLDER, 13/9 post free.

Fine adjustment is 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 C 9 ED

ae, 17
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Volume versus Tinkle !
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 -
1 CAST MAJOR is a revelation to those who have only listened-

iu to Crystal Sets. When buying your first Receiving Set be sure
to get one with a generous reserve of tone sufficient to carry you
through on nights when transmissions are poor. For this you need
two Valves. If you suffer from traffic disturbances, too, you'll
appreciate the extra volume from such a Receiver as the BROAD-
CAST MAJOR. No need to drop the Head-
phones in disgust when a heavy lorry
rumbles by.

If you live within 25 30 mil,- irom
London. Manchester, Birmingham. New.
castle, or Cardiff. you will find the BROAD-
CAST MAJOR an ideal Set. You may
be asked to pay very much mom, but
you will certainly not get A tivtt. r
Set.

Remember that every Instrument is

tested on our own Aerial bifore

xxvii

passed It, And is sul.l ou OW express understanding that it
must give you complete satisfacti,ai after a seven days trial in,
your own barna, or money willingly refunded in full.

Its handsome, polished Oak Cabinet, with plated piano -typo
hinges and all connections at rear. is a worthy addition to any room.
Get one now. You'll be investing in a Receiving Set which will
prove a never-ending source of enjoyment.

NOTE. -When this Set is required
for use with Broadcast Liallee a royalty
of 35 - must be paid at time of pur-
chasing. The royalty of 25 - due to.

Co. is being paid by us;
THE EQUIPMENT SUPPLIED WITHOUT

EXTRA CHARGE.
ACCUNII*LATOR. 40 amps. Bess
British Nlanufacture.
H.T. BATTERY. no volt, specially mad,
to our specification.
HEADPHONES. One pair of Wester!,
Electric 4.000 ohms, highly efficient.
AERIAL WIRE, 15o feet of enamelled
upper.
N,41 /1:-: Two are supple,'

Al, -wire Aerial.

COMPLETE

19 : 9 : 0
VALVES 15 - each extra.

The Peto-Scott Co. Ltd Featherstone 64 High Holborn, W.C. 1
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IND-AERIAL
HOOK
Pr v Pa t e

\1 3. 14,123

SAYS MR. MAN
6, I WANT the Broadcasting and am prepared to buy
a Radio set, but I live in a flat and may not have an
outside aerial. What can you do for me ?
DEALER ! the answer is 1ND-AERIAL HOOKS
They me essential tee a neat, 'Molest and portable INDOOR AERIAL Attached In
a moment to the picture rail of any room they can be taken down Jut as
They rapport the aerial ONE FOOT from the wall on Insulated arm, and are as
dlellguremett.

2/9 each ; 31/6 doz. Post Free.
Soave Agencies still open in Broadcasting Towns.

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

ACCUMULATORS
4 Volt 40 Amp. 18 6
4 80 21 6
4 80 28/2
4 100 30,-

8 Volt 40 Amp. .. 28'3
8 60 32'9
8 80 37 3
8 100 .. 43 6

Metal carrying cases for above, with strong strap handle,
from 2 - each.

SPECIAL OFFER.
8 Volt 20 Amp. Accumulators in celluloid at 18,- each,
absolutely new, but shop soiled.

WIRELESS GOODS.
Headphones, 4000 ohms .. each 22 6
L.F. Transformers .. .. 14 6
Coil Plugs

. each 2 -
Special Line of KNIFE SWITCHES on Ebonite and on
Porcelain at lowest prices. WRITE FOR LISTS.

GOOD DISCOUNTS TO TRADE.

F. YATES & SON, LTD.
WHOLESALE ELECTRICIANS,

144 Church St., Kensington, London, W.8
'Phone Park 4278. (One minute from Notting Hill Gate

Central London & District Rly.)

. WHALE FOR WIRELESS
'PHONES-Brown's, coo, Sr 120

Brunet, 4.eee ..
VALVES-" R ' Type ..

.1..

12/e &
1.14'i
14/ -

or VS4  11/.
INSULA TORS - Red .. 14d.11

Egg ..
Coil Mounts, ebonite .. li
Condenser Pla es, :4 - - .. .. .. ii
Condenser enclo,ed Vernier .. .. .. .. fr.
Phonophane uolders
Receiving set complete from 30/.. Complete with Aerial

Wire, Imulatois and pair of Phones, 13
N.B.-Do assay with your crystal or valve detector and tit

ois PHONOPHANE. 18,. each. Call for demonstration.

THE WHALE WIRELESS CO.
321. TAO= ALL BRIDGE ROAD, LONDON, RIP 1
Pliame : 'Smite 6418. Victoria,

EBONITE
PARTS FOR WIRELESS

SPECIALLY TURNED TO
INDIVIDUAL REQUIREMENTS

Enquirie for wholesale Quantities invited.

A. H. CLACKSON, LTD. Manufacturers
White Hart Works, London, N.22

RADCOM CRYSTAL SETS
Approximate Range 30 miles.

Doulile Slider Tuner, handsomely moun'ed on
polished lase. Tested and guaranteed, conyllete
with zoo ft. aeria' wire, 2 ins.dators and cad -in
terminal, x pair B.B.C. Headphones, and B.B.C.
royalty - £4ad 19, RATHBONE PLACE,io LONDON, W.1

COMPONENTS.LT_°
I i

g, I.) NV,btr, ot, London
- - Mn,,urn 3485
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"EVER -READY

ama
C4aleitie/0 At Ww.400 Ask for particulars of the

" Ever -Ready " Dry Battery
Vveic:;,1 VOietuency. for Lots) Temperature Values.

IT The Ever -Ready Co. (Gt. Brit.), Ltd.
HERCULES PLACE, HOLLOWAY, LONDON, N.7.

9 9

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.

Revised and Enlarged Edition

AMATEURS
This iosu

want

THE VEST POCKET

DICTIONARY
OF

TECHNICAL TERMS
USED IN

WIRELESS WORK
By Harold Ward
Over 1500 definitions

Price 216 net. Post free 219

The Wireless Press, Limited
Net. W.W.

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

WITH GOOD APPARATUS YOU
CAN GET GOOD RESULTS

THE " W.P. "

Morse Practice Key
'Labe nos clan F oh. Thoroughly Rellable.

Price 7/6 Post Free

riiE WIRELESS PRESS, LTD.
12-13, Henrietta Street, Londe'', W.C.2

Questions and Answers
COUPON

To accompany Questions
sent in during the week
commencing March 3rd, 1923.

VOL XI. NO. 22

.cee Conditions on Page 747.
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DUBILIER CONDENSERS
QUALITY PRODUCTS AT POPULAR PRICES

Because we concentrate on manufacturing condensers you get
good deliveries. .

Our policy makes sure that in Dubilier Condenser, yon get
quality products at popular prices.

Dubilier Mica Condenser. Type 600.
For use in wireless receivers, with or without Dubilier grid lea

cr000t mfd. and ooot mfd. - 2/6 each
croct mfd. to 0.005 mfd. - 3/- each
Condensers with grid leaks 5 - each

Tested to 1,000

Dubilier Mica Condenser. Type 600a.
For close mounting in o% ireles, receivers, space occupies zr X C

below wool mfd. - - - 2/6 each
from croo t mid. to woo; mfd. - 3/- each

Tested to 1,000 volts.

The Dubilier Condenser. Type 577.
1, a small power condenser and is suitable for either transmitters or
receivers. It has extraordinary small losses and the capacity
remains constant under all conditions.
From o000l mid. to cro t mfd. 7/6 each. Tested to z,oco volts.

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

THE DUBILIER CONDENSER CO. (1921) LTD.
DUCON NVORRS, GOLDHAWK ROAD, LONDON, NN 12
Telephone : 1.0,1 I elevairn. : " Hindle:on, P/on',

sonArArcb. crtIr.Er43t
r;(fr....rLfrEri
nENSErr'l1CZiftr..

F4Tx
ir:e.:r;

10

II
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ENGRAVING!
MachineEngraving
on Ebonite Boards

Your Ebonite Boards neatly
and accurately engraved.

No Order too largo or too small
SPEEDY DELIVERIES
CHEAPEST IN LONDON

Ebonite boards supplied, drilled
and engraved accurately to your

dimensions.

SEND US A TRIAL ORDER.

REVIEW

Wireless
You CAN get it on the

ASHDOWN
New 2 -Valve B.B.C. Set

Appt,ximate range %%WI Standard Aerial

200 MILES
\\ ith .1 cootie. rover. Nlanehmer.
Cardin, Newcastle and Condom. The latter. it the

ran ,,11

Loud Speaker
.qoplete

gay

£11 0 0

£10 10 0
£3 0 0

S. MARKS & SON H. E. Ashdown (Birmingham) Ltd
a

engraving Works,

7-8, Carthusian St., Aldersgate St., E.C.1 = PERRY BARR
"Celephone No : CITY 5040.

11 I I I I I I I I I I I I I I I I I I 1 I I I I I I I I I I I I 1111191111111111111111111111110

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.

AU T OVEY 0 R S LTD
RADIO SUPPLIES AND SERVICE,

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

-= Tele.: Settthent

Wireless Apparatus Manufacturers

BIRMINGHAM
'Phone: Northern 859

The VOICE at 2L0

You hear the " Voice,"
shall we send you a "speak-
ing"likeness of "it"?

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.C.2
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-P- BROADCASTING RECEPTION SETS
OF EVERY DESCRIPTION, and everything for wireless at everybody's price

THE " DUO"
2 -VALVE RECEIVING SET
Designed for Broadcasting only

This Set has a patent coupling and will
not radiate.

I The High Tension Battery is enclosed,
and there are only six external terminals,
aerial, earth, 'phones, and low tension.
We claim that this Set is the easiest
2 -Valve Set to manipulate on the market.

Price, complete, all accessories
for working-
Including 'Phones, Batteries,
H.T. and LT., Aerial Wire,
Insulators Total 110 15a. Od.
B.B.C. Royalty Stamp, n lbs. ex.

THE " PERFECTO "
VALVE SET

Comprises one D.T. valve
and one L.F. valve,
Functions alternatively
to the Orpheus, this Set
giving Volume where the
other gives Range.
A Powerful Set for local Broad-
casting. Complete 'Phones, Bat-
teriev, Accumulator, Valves,
Aerial %Vire and Insulators for -

210 lbs. Od.
B.B.C. Royalty Stamp,

II lbs. Od.

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

SEND FOR

CATALOGUE

THE " ALDERSGATE "
Single Valve Set, complete with all Accessories,
including 'Phones, Accumulators, H.T. Battery
and Valve .. 104. Od.
R.R.C. Royalty Stamp .. . n cu. Od.
If Aerial Wire and Insulators required, 5s. extra.
Hundr:cis of Testimonials for Efficient Working.

A TWO -VALVE SET WITH REACTION APPROVED BY
POSTMASTER -GENERAL FOR BROADCASTING, No. 0288.

Comprises one D.T. valve and one L.F. valve mounted in a hand-
some slope back cabinet. Separate filament control for each valve,
wavelength range 200-4,000 miles. Price complete with phones,
battery, accumulator, and valves, aerial wire and insulator

RS Us. Od.

WIRELESS INSTALLATIONS LIMITED
(Dept. C.) 81, Turnmill Street, London, E.C.
(Nearly opposite Farringdon Street Station, Metropolitan Railway), five minutes from Holborn Viaduct.
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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. We therefore kindly
ask customers not to send carriage unless stated below articles. 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 magneto. These are mounted
in oak and teak cabinets, inside measurements 13" 14"
6.1" deep, with folding doors. Beautiful case for 2, 3 or 4 -valve
set. Price 17 6 each. Carriage forward.

OAK CASES for 2, 3 or 4 Valves. Measurements 13;"
131" 7 deep, with box lid. 14 - worth of oak in each.
5 - each. Carriage forward.

WIRELESS RECEIVERS. 120 ohms each. earpiece. Makers.
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. Post
Office Box Type. Cost £9 each. Our price 17 6. Postage
1 6.

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

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

DUPLEX MORSE KEYS. Ebonite base. Brass case. 12
Platinum points. Cost £6 each. To clear. 15 6 each.
Post 1 -.

SILVERTOWN GALVANOMETERS. Brand new. Very
sensitive, for use with bridges or delicate work. 17 6 each.
Post 1 -.

SILVERTOWN GALVANOMETERS. Second Hand, in working
condition. 9 - each. Post 1 -.

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

TELEGRAPH SETS. Containing G.P.O. heavy Morse key,
sounder and galvanometer, terminals, etc. Mounted on
polished base in case, 15 - .each Post 1 6.

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 6 each.
Postage 1 9.

TERMINALS, 2B.A., all new, 1 6 per doz. Price per cwt.,
£3 10s. Price per ton. £60. Postage per 6 doz., 1 6. 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. Sterliugs, minus bridge and points,
4 6 each. Post 1 -.

G.P.O. MORSE TAPPING KEYS, complete with points.
1 6 each. Post 61.

HIGH NOTE BUZZERS. All tested, 2 - each. Post 9d.

2M.F. CONDENSERS. Mansbridge, 1 - each.

1,2.F. MICA DIELECTRIC CONDENSERS, in ebonite cases
with plug. 1 9 each. Postage 6d.

CABLE, 1 18th Gauge. Heavy rubber and vulcanised. 1  per
doz. yards. Post 9d.

2,000 OHM SIEMENS RECEIVERS (Rewound,, 14 - pair.
Post 1 -.

CHARGING AND LIGHTING SWITCHBOARDS, 50 Volts
40 amps. Moving coil instruments. Charge and discharge
switches and numerous fittings required for the purpose.
Mounted on V 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. Flexible 2 6 per doz.
yards. Post 6d.

MILLIAMPMETRES. High grade moving coil, 0-60. Cost
£7 each. Our price, 20 -. Post 1 -.

HEADPHONES, 120 ohm, Western Electric, with headband
10 - per pair. Post 1 -.

DEWAR SWITCHES. One-way, to clear, 1 9 each.

MOVING COIL. Low reading ampmetres. 12 - each. Post 1 -

TELEPHONE MAGNETOS. Useful for experimenting and
testing out. 4 6 each. Post 1 -.

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. Brand new, 7 6 each.
Carriage forward.

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

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

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 1/- per doz. sheets.
Post free.

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

etc., 9d. per lb. Will be worth pounds to you. Postage on
6 lb., 1 -.

MAGNETOS, HIGH TENSION. To clear -
40 Bosch Starting Magnetos, H.T... each 10 -
30 Thompson Bennett Singles.. .. each 14 -
20 A.V.I.A. Magnetos, good spark .. each 17 1
30 Dixie Singles. Parts missing .. each 7 6

Postage on each, 1 6.

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

5 -Valve Set. Price £40
Price without accessories iT?

P.O. Registered No. no -

RADIO INSTRUMENTS (72

7 -Valve Set. Prii e complete with all ari eSilwies £75Price of instrument alon., ow valves extra.
P.O. Regd. Ni,. 014o.

2A Broadcasting
"ir Models will

be shown at the
Ideal Home Exhibi-
tion, Stand 41.

A visit to Radio
Instruments,Ltd.,
Stand will show
you why Great
Britain leads in
the Wireless
Industry. T h e

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.

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
hief Designer: W. A. APPLETON, M.I.R.E.

late Admiralty Technical Research Officer.
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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

A (Ziarter Century's Wire-
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.

2 -Valve Set. Price rcmplete, 225
Valve Amplifying Receiver :lime,
without accessories 238 15e.
P.O. Registered N.. . on,

3 -Valve Set. Price 130 me. Valve
Amplifying Receiver alone, without
aroessories 223 15e.

P.O. Registered No. oao9.
The set illustrated is the one thLt
helped to bring " Sheila " back to
health as recorded in the Ucily 1 f

of February 9th, 1923.

4 -Valve Set. Price 233 10s.
Amplifying

alone, without acces.,
127 51. P.O. K...1,..,1,
0112.

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

IN

PHOSPHOR BRONZE,

COPPER, BRASS, Ac., Ac.

CHARLES CLIFFORD A SON, LTD.,
BIRMINGHAM.

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

£5 5 0
8 8 0

14 14 0
25 0 0

89-93, CHERTSEY ROAD, WOKING

WHALE FOR WIRELESS "
PHONES-Brown'., 4,000 01 izo

.. ..
30 -

Brunet, 4 .. .. ..
VALVES-" R " Type,cteo .. .. .. 12 D.& 14-

or .. 15 -
INSULATO"RCALReeY24 .... .. 14d.

Egg .. .. .. 3d.
Coil Mounts, ebonite .. .. .. .. 1 3
Condenser Plates, 24 .. .. .. ..
Condenser enclosed Vernier .. .. .. .. 8 -
Phonophane holders
Receiving set complete trout 30/- Complete with Actial

Wire, Insulators and pair of 'Phones, 13
N.B.-Du away with your crystal or valve detector and fit

our PHONOPHANE, 18'. each. Call for demonstration.

A. WHALE & CO.,
101. PO WHI STREET, WOOLWICH. LEIB.

'Phone : Woolwich 548.

F. WIGGINS & SONS

MIC
ATelephone :

Avenue 2248
Large8t Stock
in the World.

FOR CONDENSERS
AND ALL PURPOSES.

$02,103 4104, Minories,London,E1.

ACCUMULATORS,
H.T. BATTERIES AND VALVES.

NEW AND GUARANTEED.
4 -Volt, 25 Amp., Celluloid .. (postage 1/-) 11 3
4 -Volt, 4o -Amp. .. 17/8 6 -Volt, 40 -Amp. .. 25 6
4 -Volt, ho -Amp. .. 211 6 -Volt, no -Amp. .. 31 -
I -Volt, 8o -Amp. 27/- 6 -Volt, 8o -Amp. 38 -
4 -Volt, zoo -Amp. .. 6 -Volt, too -Amp. .. 45 -

Packing i I, extra. l'acking 2/- extra.
MIILLARD ORA VALVES.. .. (Postage 6d.) 15 -
MARCONI" R" VALVES.. (postage 6d.) 17
30-V. H.T. Battery, Hellestlen, with Plugs (postage 1,-) 8 8li.r Battery, Hellesilen, with Plugs (postage 1'-) 14 -
Cash with Order. Goods despatched per return.

Lowke & Sons, Ltd., Northampton.

SKINDERVIKEN BUTTON,
THE SUPERSENSITIVE MICROPHONE.

World-wide Patents.
ENGLISH Manufacture.

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

PRICES.
Type " A " Carbon Electrodes eliminating all

" frying " noises' . .. each 7 6
Type - B " Brass Electrodes .. .. .. .. 5 -
Receivers special Low Resistance, .. .. 10 -
Gramophone Attachment for Electrical Reproduction . 1 -
BOOKLET 18 Pages fully illustrated, containing much

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

Sole Proprietors
MIKRO. LTD., 274 2:6. Pen.inville Road, London, N.1,

Opposite King's Cross. Met., Railway Station. .

ASTOUNDING ANNOUNCEMENT
C.A.V. ACCUMULATORS

4. Volt, 6o Amp. 18,6

4 So 11, 21/6

4 100 25j6
6 10140 f 27/6

151Na. .uel Pie"! ,1 1/- extra.

MAKIN & HARRISON
456 CHISWICK HIGH ROAD, W.

'PI : CHISWICK 55`l.

PRESSLAND ELECTRIC
SUPPLIES LIMITED.

Managing Director
CLIFFORD PRESSLAND, A.M.I.E.E.,

Hampton -on -Thames.

IVholeiale 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"

A BARGAIN £85
Original Cost : : : £205
ELECTRIC LIGHTING & POWER PLANTS
for Country Houses, Workshops & Cinemas

Austin, Standard and Douglas 3i 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

i.IJ1111111111111111111111111111111111111111111111111111111111111111111E

PRONIPT DELIVER OF

CABINETS, PANELS,

BATTERY BOXES, Etc.
FOR

WIRELESS APPARATUS

FURNISHED IN OAK,
MAHOGANY, ETC.

Upon receipt of sketch with
dimensions we will immediately
quote you for any quantity desired.

HENRY JOSEPH & Co.
96, Victoria St., London, S.W.l

Telegrams :
I( JOSE/11'0U, Sorre<1, London.

iinnnunnniniiiiniinunnnnnnnnnnnnnnnnnnir

EIUY
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 Er 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 7 6
Price of Instrument complete with one pair of High Resistance

'Phones, Aerial Wire and Insulators, £6 7s. 6d., plus B.B.C.
Royalty of 7 6.

The BROADWAY RADIO WORKS
DEVONSHIRE ROAD, BEXLEVIIEATII

\1
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ARE YOU LUCKY?
You are indeed !-if you have
an alternating current supply
at home, as you can efficiently
charge your accumulator at a

fraction of the .usual cost, and
save bother as well by using the

"ACDIC"
RECTIFIER
(NI. A. Codd's Patent)

For charging
6 -volt Batteries
at 2 amps.

90/..
Cooling Tank 15,- extr.,

State voltage
and Periodicity

of supply.

MADE IN
VARIOUS SIZES

Illustrated Catalogue post free fourpence.

TRADE TERMS ON APPLICATION

Also Transformers, H. T. Con-
densers, Fixed Condensers, Rotary
Filament Resistances, Grid Leaks,
and other \\Tireless Accessories.

Zenith Manufacturing Co.
Contractors to N.M. Admiralty, War Ofilec,
Air Ministry, Post Office, 1..C.C., Stc.

Zenith Works, Villiers R o ad,
Willesden Green, London, N.W.2
'Phone : Willesden 1115. 'Grams : Voltaohm, Willroad, Landon

MARCH 3, 1923

A Wonderful
2 Valve Set

ABSOLUTELY EFFICIENT.
The specification includes :-
Variometer tuning (the ideal form)
Range 75 miles. Will operate
loud speaker tip to 2o miles range
on 1'.111.6. Aerial or 4 pairs of
phones at 5o miles. Complete
with G V. to amp. accumulator
to V. HT Battery, too ft. aerial
wire, 4 insulators, t pair 4,00o
ohm phones. Price including all
Royalties : 15 : 0
Write for revised list No. iG of all
components, and everything wireless

BOWER ELECTRIC, LTD.
15, GRAPE STREET,

Shaftesbury Avenue, LONDON. W.C.2
Bach of Princes Theatre. Phone-Regent 2636.

WIRELESS BARGAINS
New Weston Relays .. 20 -
Ebonite Loud Speakers, less receiver, threaded to fit.
Brown's, or Sterling Earpieces ino post orders) 18-
Switch Arms, with bush, 4 -leaf 1-
Filament Switches for Panel Mounting.. .. 26
Silk Wire Intervalve Transformers ( guaranteed) . . 20 -

Ditto Telephone 15 -
2 and 3 Meg. Grid -Leaks 1 6
Grid and Blocking Condensers 16
Valve -holders with screwed legs and nuts 10d.
Crystal Detectors on Ebonite Base.. .. 2-
Microphones with replaceable insets 26
Silk Wire Stranded Broadcasting Coils, for Valve Sets.. 29
1 and 2 Mf. Condensers 19
3 Mf. Condensers. can be used as 1, 2 or 3 ml... .. 26
Mark 111 Crystals, in cups. per doz. only.. 36
120w. Watch Type Receivers, with cord.. 46
H.T. Battery Boxes, polished teak, well made with plugs

and sockets, and hinged lid, 101 13r 5" -
Moving Coil Ampmeters, 0 to 10 amps, 4" dials back con-

6 -

nections . .. 17 6
H.T. Batteries, 16 Volts, wander plug.. .. 3 -
Hertzite Crystal in Box 1 4
W.O. Pattern Terminals, with nut and washer.. 2d.
1 36 Mf. Condensers.. 6d.
Set of 8 Tablets not printed. 1 -
Ediswan A.R. Valves cno poet, 15 -
Other lines in stock. Carnage 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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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.

I vample : -
Condenser Vanes, guaranteed accurate, small,

doz. Pd.
Condenser Vanes, guaranteed accurate,

large, doz., 1 8
Ebonite. Rod. Tube and Sheet, from per lb. 4 -
Ebonite Knobs, fitted with 2 B.A. or 4 B.A.

hexagon brass nuts. Will not strip thread.
Each 5d. and 6d.

Formers, 12" cardboard, various diameters.
Each 4d. to 1 -

hitervalve Transformers. Ratio 5 to 1. Similar
to Mark III. amplifiers, but new stock.

Each 18'6
Sliders and Plunger. Each 8d.
SWITCH ARMS. Four-leaf copper contact.

Special line at very low price, each 1 6

AT THE SIGN OF THE WIRELESS FLAG
I Please remit ample postage, balance will be

refunded.

THE MANCHESTER RADIO SUPPLYSTORES
184, City Road,
MANCHESTER.

CRYSTALS & FUSIBLE METALS
Trade only supplied.)

CARBORUNDUM. Best grade, ex -Army -

Price per lb., 6 -. Price per gross cut crystals, 6 -.
Price per box containing 1 doz., 1 -.

COPPER PYRITES. Best Grade
Price per lb., 3 6. Price per gross crystals, large, 5 -.

Price per doz., in box, 1 -.
SILICON (Highest grade fused)

Price per lb., 10 6. Price per gross crystals, cut large, IL-.
Price per doz., in box. 1 6.

BORNITE SELECTED
Price per lb., 10 -. Price per gross cut crystals, 10 -.

Price per dozen, in box, 1 6.
ZINCITE. The highest grade obtainable

Price per lb., £5 10s. Price per gross cut crystals, £2 10s.
Price per doz., in box, 4 -.

TREATED GELENA
Price per lb., 18 - Price per gross, large, 20 -.

Price per doz., in box, 2 -.
GELENA, Ordinary. Price per lb., 6 -.

Price per gross cut crystals, 6 -. Price per doz., in box 1 -.
IRON PYRITES. Best grade. Loudest crystal on the market -

Price per lb., 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 lb., 80 -. Price per gross cut crystals, 40 -.
Price per doz., in box, 4 -.

FUSIBLE METAL. For setting crystals. Very low melting
point, 6 - per lb.

Price per doz. sticks, weighing 4 om., 2 -.

Postage must be paid on all crystals.

T. W. THOMPSON & CO.
39, London St., Greenwich, S.E.10

in which one or many can
receive excellent entertain-
ment in the comfort of their
own homes, is supplied
through possessing an efficient
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
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 full information of the Broadcast
and Experimental Receiving Sets
which we ourselves manufacture

A courteous staff is ready to give immediate
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 advertisements must be
prepaid in the form of Postal Orders, the
remittance being forwarded to Messrs. Bertram
Day & Co., Ltd., 9 & to Charing Cross, S.W.1.

Intending purchasers may deposit the purchase
money of any article advertised or sold by
advertisers with Messrs. Bertram Day & Co., Ltd.,
who will acknowledge its receipt to the vendor
and the depositor, the full addresses of whom
should be given. Subject to special agreement
between the parties, it is understood that all
goods are sent on approval, each party paying
c.acriage one way in the event of the goods being
returned. The deposit will be retained until
due advice of the completion of the purchase has
been given or until the articles have been retained
and accepted. In order to cover postage, etc.,
a fee of 6d. in respect of sums of and under,
and IS. for sums in excess of ir, must be paid
at the same time as the deposit.

MEIN r1S42 OMNI

Mount these on your

Filament
Resistances
Superior Quality

and

3 6 EACH.
Post 3d.

Panel for best results

Grafton Electric Company
57, GRAFTON STREET

TOTTENHAM COURT ROAD
LONDON. W.1

lelegrams-Grafectric
Fos Road, London

HAVE YOU SENT FOR
OUR 100 PACE

C ATALOGUE P

The largest yet

published illustrating
all the parts required

by the amateur
3D.

Post free.

Most Competitive
Prices.

Cann TON ELICTRIC
C ATAL °CUE

ECIOFri. rocTRIC
COHPAMV

FOR SALE.
Mark M three -valve amplifiers, new, tested,
or nearest oiler, 97, Ilersel Road, West Ealing.

Loud Speakers 200 ohms, 25;' BuRNHAsi
" Cheani," Gold Hill, Chalfont St. Peter, Bucks.

Wireless Transmitters, less cases type No r.
fittings include one high-class variable spark gap,
condenser and tuning I" sterling spark coil and
helix range too to Soo metres, work on 4 to 6 volts.
price to clear to,- each.

Tungsten Rivets. Specification heads approx.
e" diam. 1,16" thick, and shanks screwed 9 B.A.
r long, L,6 doz., or 151- gross,.-CADNEY, 42.
Milton Court Road, New Cross, S.E.14

Three -Valve Receiver nail. tram 350 to 2,800
metres, coil holder and valves. Will receive
London, Iiirmingluun and Newcastle from Thet-
ford. Price L 15 L55. Brown Loud Speakeri2 175. 6d.
E.C. LAFIBEItr, Castle Street, Thetford.

Two -Valve Receiver (Units), with valves and
Brown's " A " telephones, L5.

Aluminium Loud Speaker, adjustable diaphragm,
3os. Two tapped transformers, eight separate
windings, each 125. &I. 59 copies " Wireless
World," January, 1921 to September, 1922,
complete, perfect, offers or exchanges. -Ks icily,
98, Albert Street, Newark.

Brown's Relay Amplifier, new, equal two valves,
perfect, Lb 5s.-Witirs, 121, Adelaide Road,
Chalk Farm.

British Thomson -Houston Portable Receiver with
tuner, 3o. to 20,000 metres, 425 (cost (,43 UMW/
acid 3 -valve L.F. amplifier, L f (cost L19).--
51ossoN, to, Church Street, Durham.

Bound Volumes " Wireless World," exchanged
or cash.- 2ZS, i4, Hightiehl vIeW, Stoneyer/dt,
Liverpool.

Shackles and Thimbles for Aerials. Shackles,
6d. 11111111,1es, 3d. ci" Steel strainers, is. &I.
Post tree over 55.- RADIO SPE( IALIT V Co., Heaton
Street, Blackburn.

Four -Valve Receiving Set, I detector, 3 L.F.
panel complete with cabinet, Sterling telephones,
4 valves, I...T. and H.T. batteries, coils, May be
heard in Chiswick any evening by appointment.

15.- Apply REAL/LEY, Clock House, Atundel
street, Strand.

Wireless Complete Two -Valve Brewster, quite
new, cost L20. %VIII accept L., rs. ANDREWs,
5, Parade, Sherbonie.

B.A. Screws, Nuts and Washers, assorted gross,
25., lists 2.d. Trade supplied. -J. H. likxfiErr,
Station Road, Willesden Junction.

Townsend Wavemeters, ex disposal. \Ve',have
a few of the above, which have been calibrated.
Price 1:,4 25s. each, all in condition as new.-
Ou EGA LAMPWORKS, LID., 83, Mert011 Road,

Townsend Wavemeter Parts, new ebonite tops,
engraved and drilled, 35. td. ; switch arms,
double, 2s. ; single, is. 6d. ; ebonite bearing
bushes, 6d. ; bottom bearings, is. ; inner formers,
2S. 611. ; ebonite choke coils, wound, 45. 6d.,
etc., etc. Plugs and jacks, 4s. 6d. ; 4 -pin plugs
and sockets, ebonite and spring contacts, 5s.
All on three days'approval against cash with order.
Postage extra.-- RIDGWAY RADIO, Wimbledon.

L.P. Transformers. The neatest, most compact
and efficient intervals transformer ever marketed.
l'.3,000 turns ; S.15,000 turns. Ratio, 5.1. Usual
price Li. Special otter one week only 125. 6d.
Post bd. Trade enquiries invited. -C. OLL/FIELL/,
IA, Choutnert Road, London, S.E.I5.

Marconi Scientific Unit Set of 6 units, for sale
with 4 valves. 1,35. New in November. -Box
W.9, BERTRAM OAT'S ADVERTISING OFFICES,
9 and to, Charing Cross. S.W.:.

Ethophone M. Complete, nearly new, all
broadcasting stations clearly heard, L25- In-
spection invited -A. E. RACIIE, Ship Hotel,
Ilighley, near Kidderminster.

" Crystal.."- I have found a new crystal,
sensitive in any spot, louder than any oil the
market. Each price treated and guaranteed.
Send z/- for large trial piece. Money refunded if
dissatisfied.- A. Itecc, 57, The. Avenue, Surbitini
Hill, Surrey.

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
60-84. 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.

IN this handsome c:otli-mound
Text Book of 25o pages you

will find a wealth of informative
matter given in a manner which
you can easily understand.

Wireless
VacuumTubes

is by John Scott- laggart,
F.Inst.P., Editor of Modern
Wireless, and the well-known
authority on the I horinionic
Valve.
Get a copy today Joni ans.
tKokseller.

Ratl10Vres5
RuBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE

DEVER EUX COURT, STRAND W.C2.
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ELECTRADIX WIRES

Highest Conductivity at Lowest Prices.
S.S.C. 1).S3D.C.C.

16 .. 1 7 - - .. 3 6
18 .. 1 91 .. 3 9
20 .. 1 11 4 0 .. 4 9
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 6 10
30 .. 5 2 6 6 8 11
32 .. 8 83 8 2 9 0
34 .. 7 9 9 6 10 7
36 .. 9 2 11 3 12 3)

40
38 ..

..
11
16 123

13
I,

6
0

17
23

3
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, 4 6. Enamelled Copper 5 6 per 100 ft.
EVERYTHING FOR WIRELESS IN STOCK.
LESLIE DIXON & CO.,
9, Colonial Avenue, Minories, E.1
(;:ear .1 hie3h Mate,,,: /

ENGRAVING
for every style of instrument on any material.

F. OSBORNE & CO., LTD.
27, Eastcastle St., Oxford St.. London. W.1
Est. 1874. Museum 2264

HEATH & Co., Ltd.
Instrument Works, New Enka's, S.E.9
are prepared to undertake in their fully
equipped works- Wireless Apparatui
and Parts for the trade. Quotations given
to Blue Prints. Immediate attention.

Geen.3w. wee-.Pererie. L. 4...,'

Portland's Parts by Post.

"EBONITE"
s. d.

8 x 1 0 7

7 x 5; .. 2 8
10 x 8 9
17 x 5 .. 5 8

s. d.
12 x 10 .. 7 6
171 x 81 .. 9 6
18 x 18 .. 12
86 x 18 11 8

10
0

7 lbs. 11 8 0
Quarter British. Postage Extra.

Any size cut.

JAMES PORTLAND
6, Cheapside,

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 8 each, to be obtained from
THE ECONOMIC ELECTRIC CO., LTD..
10, FITZROY SQUARE, LONDON. W.1,
who will supply any part for constructing same.

FOR SALE -continued.
Three -Valve " Broadcaster " Set, new, Dutch

concerts, broadcasting. plug-in coils. telephones.
accumulator, H.T., 09. -265, Leavesden Road,
Watford.

Wireless Uniform and Cap. 1n use one month.
5' 7'. 11'hat offers ?- J. NI FADE, 6o, Botanic Road,
Dublin.

All Wireless ant Electrical Goods stocked at
9, Colonial Avenue, Minories, iiear Aldgate
Station. Handiest place for City buyers. -LESLIE
Dixos & Co., Telephone No. Avenue, 4166.

Loud Speaker Horn. Guaranteed pert., t
acoustics. Enamelled black matt, complete e
polished aluminium base for receiver, 4s. 6(1. I .
etc., is. 3d.- Nlitit5so RADIOPHONE Co., H...11
Works, Coventry.

Intervalve Transformers, 15s. Adjustable t.
phones, 4,000 "Inns, 3os. each. Ebonite N.1,
meter balls. 4s. each, new, not W.D. 12-M
Switch, 7s. Soo to 2.500 voltmeter, 355. It.
CALVI.R, 52. Loner Road, Hurlingham, London.

Mareoniphone V.2 Ethophone 8, complete, as
new. Jost,. Chemist, '11'0(ton-under-Edge.

Loud Speaker, mounted 011 polished base, 16'
horn, with 4,000 ohm recriver. A bargain, 255.
packing, etc., IS. DCI.--MIDLAND RADIOPHONE Co.,
Hearsall Works, Coventry.

Castagnoli Five Valve Receiver (2 H.F..
t Dee., 2 L.F.), perfect order. wonderful broad-
cast receiver, also Paris and all Continental
concerts and telephony received very loudly,

BITCHCO1 s, Sussex Lodge. Colchester.
Tingey 2 -Valve Receiver, complete wi.th pair

condensers, pair A " coils, valves, two
\ trier condensers, almost new, fir 10S. - 167,
i'111111Steild C0111111011 Road, S.E. t S.

TRADE ENQUIRIES.
To manufacturers of Highest Class Radio

Instruments. Quotations required fur supply
of high.grade and highly selective, 2. 3. 4 :iced
5 -valve panels for insertion into cabinets. Details
and spreiticatons front RADIO Box 535. Clark's
Advertising Senice, 57, Mortimer Street, W.r.

Apparatus Manufacturers buy Selzaeh Terminals,
contact studs. valve legs, valve holders.
plugs and sockets, bushes. nuts, spact.rs. Scruw,
etc.. all turned parts in metal. M'holesale oelv.
Send enquiries to London Office. - Enr.ae

Beranek Terrace, Regent's Park. N.W.N.
Wholesale Sole Agents wanted for Scotland and

Ireland. by well-known London manufacturers of
high-class valve sets. Agents would be required
to guarantee a substantial turn; InCr. only well
established houses need apply. --Box W.I I.
BERTRAM DAY'S ADVERTISING OFFICES, 9 :DO ii'.
Charing Cross, S.W.I.

Members of B.B.C. Manufacturing Wireless
Receiving Sets require keen quotations for C0111-
ponents front actual manufacturers.- Box V. to,
BERTRAM DAY'S ADVERTISING OFFICES, 9 and to,
Charing Cross. S.11'.1.

H you are running a Wireless Department, and
want to buy your parts at the right factory
prim:. write for our list of raw materials and
partly ITI:111Ilf act tired parts. -Tilt: w TON1A
VIRELESS Encloss, 13 15, Whitcomb Street,
Pall Mall. Loudon. hear Trafalgar Square.

Firm of Wholesale Merchants in Yorkshire taking
up ,ale of WIrch.SS parts and .111,SS;11-11.S. ins

.old term:. open to consider sole age;
Prees 11111,t Is' keen as only a wh.desale trek
dune. Box t.I2, iSEKIRAM DAY'S ADVER11,1.,
01111E, 9 and to, Charing Cross. S.11'.1.

Nameplates, engraving of all descriptions.
S111.WEI.I. St Sox.. Link' Park Street. Coventry.

Wireless Inventors. r.it..nts and Trade Slark-
Advice. IlandNeks and Consultations free.
KING, WWI. Pilt0Ilt Agents, 1465. Qlleell ViCt.,1i t

Street, London. 'Phone, 652 Central,

MACHINERY FOR SALE.
Hand Press, with dies fur stamping -out

and moving condenser vanes, perfect order. 31,
Cost more than double. -2301, Hermitage Ro...!
London. N. 4.

iteless
Valves

John scutt t,
(Editor of MoJern Wireless.)

THIS new Book wit pilot yo
through all those difficult

points winch have always puzzled
you.
Get a copy to-day-ther
not a dull page in ii, nor a
you wilt uot be able to
stand wall ease.
Isom all Booksellers,
or 25. 8d. post tree
direct. 2/6
&An' Vressittl]

1,6,mM Of AVT.OlirTATIVE
..,DEVEREUX COURT,STR. N .c

WINTER'S MARVELLOUS
CRYSTAL "IDORECTEM"
VASTLY SUPERIOR to Hertzite.

Every Particle is sensitive.
Trade only supplied.

Sample Piece I - post free.
1. Margaret St., Oxford Circus, W.1

PILKINOTON TRANSMITTER
CAN NOT PACK

For Wireless or ordin-
ary Telephones. An
entirely new principle,
having a Definite
Resistance, Highly
Sensitive, used with
any receiver. 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 8.
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 )

84, City Rd., London, E.C.1.

A VISIT TO OUR WAREHOUSE
(THE OLDEST METAL WAREHOUSE
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.

Agents for the Ajax Anti -Re -Radiating Unit.

QUOTATIONS
WANTED
IMMEDIATELY

For supplies of
raw materials-
all manufactured
parts - complete
crystal and valve
sets and also all
wireless acces-
sories.

Box G.14
BERTRAM DAY'S
Advertising Offices,

and so, Charing
Cross, S.W.I.

WANTED.
High Tension Unit for transmit t t

PALLE it. 21, Glellhela 12,,ad. I

Two and Three -Valve Sets
GeSSi mitts at a cut ',riot. Su,'

cabinets. Full particulars Be.
I ).1v*,,, ADVERTISING
Charing Cnoss, Loudon, S.\\'.1.

Five -valve B.B.C. Set. Exchange motor cyt I,
Value I no. r. Othello Street, Liverpool.

SITUATIONS VACANT.

Wireless Salesman Required. Must have
lechniCal knowlettge and lie able to, demonstrate.
Small salary and oommission on sales. Apply by
Ittter. stating age. experience and salary required.
PAS MANN EGERTON & CO., 175,
Street, \\ .1

Cleveland
,-6\

held similar position previously. Write statism, Frac tica re lessWireless Sales fdanager Required. Must ha , Pik :kg1

qualifications and salary expected. -Box W. r ;

DAY'S ADVERTISING OtEll ES, 9 and
Charing Cross, S.W.c.

Wheless. --Assistant wanted by Wholesale
Manufacturers to attend at stand exhibiting
wireless sets during run of Ideal Home Exhibition,
March ist to 24th. with possibility of permanent
post. State age, qualifications and salary required.
-Box W.I2. BERTRAM DAY'S ADVERTISING
OmeEs, 9 and lo, Charing Cross, S.W.I.

BOOKS.
Technical Books. Second-hand and New Books

on every conceivable subject. Catalogue free.
State wants. Books sent on approval. Books
bought, Fovair. 121. 125. Charing Cross Road.
London

MISCELLANEOUS.
Telephone Receivers Rewound up 10 1.000 ohms

zaitin 'dun,. 7.. Cash with order.. -

M. E. HAM 1s111101 . Sydenhain Road, S.E.26.
Accumulators charged for scientific treatment

.uni care, send to. E.11)% & CO., LTD., 260 266.
High Road. William. S.W.02.

Advice on Choice and Installation of Iiroadcastinc
Receivers by letter or consultation. at keIISI
by appointment. 1Vrite for further informatie
Experintellters sets designed. Trade advise .
Expert assistance by holder of A.R.C.S. and D.l
I hpltunas.--24. Sylvan Road. \Vanstead, Lottld, -

Old Burnt -out Wireless Valves Wanted 1 I I. -
prices paid. Write E. McDxy & Co., 16. Cu
ChtunIters, Broad Street, Birmingham

Accumulator Charging Resistances.
with f12,xible cable and adaptors t.. .

any convenient lampholder, t Amp..
2 Amp., 255. ; 3 Amp.. 27s. Ixl. ; 4 Amp., 3o,.
5 Amp., 325. (al.- AVALTHAM MANUFACTURI,
CO., 2. Jackson Road. Holloway, London, N.

Valves Repaired. New filaments fitted in vat,
ii G, post paid ---LEEDS FLINT GLASS COPRA\
l.td.. Electric Limp Manufacturers, Aire lia
I.ainp Works, Hunslet, teed,.

PARTNERSHIP.

Gentleman Seek, partnership in reputal.:,
soundly estaltlishol, profit -making wireless man
facturing concern. Investment, ,000 to (2,1Nt.
Full particulars to be sent in first instance
THORPE & PEARSON. Corporate
S, John Street, Bedford Row, W.C.

VARIABLE CONDENSERS.
Complete with Ebonite Knob, Scale and

Pointer.
'001, 10 - 0005, 7 6 -0001, 4 6

Postage, 1 - extra.
CRYSTAL DETECTORS .

(Postage 3d.)
Trade enquiries invited.

E. L. & S. GILES,
Mail Orders and Trade.

201, HIGHAM HILL ROAD,
WALTHAMSTOW, LONDON, E.17.

VaIVICircuits
By JOHN SCOTT-TAGGART. F.Inst.P.

(Editor of Modern Wireless).

"'
E you are thinking of building
your own Set -or of improving

your present one-then you must
have a copy of this new Book by
John Scott -Taggart, F.Inst.P.,
Editor of Modern Wireless.
Start with a good Circuit-a prac-
ticable one-and you will save per-
haps hours of unnecessary labour.
The only Book which gives actual
advice on the suitability of ally
Circuit for the purpose in view.
Typical Condenser and Resi.tailee
values given.

CONTENTS.
Crystal Detector Circuit,.
Single Valve Circuits.
Two Valve Circuits.
Three Valve Circuits.
Four Valve Circuits.
Five Valve Circuits.
Local Oscillators for Heterodyne

reception of C.W.
Valve Transmitter and Radio-

phone Circuits.

2/6
Front all
Book-
sellers, or
25. IV..
post f ro-
direct

12.adioVress' td
1.1.111.113111113 OP AUTHORITATSVC W111E1115 ll+FRATWIE

DEVEREUX COURT, STRAND.W.C2

000000
STOCKS

FOR IMMEDIATE DELIVERY OF 10
EBONITE SHEET and PANELS

10 RADIO EBONITE SUPPLIES, LIMITED,
4 Little College Street, London, E.C.4

10,
(I Mill. Cannon Street Station).

Isno.
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OPEN
10 a.m.- -
10 p.m.
Daily

Cle Daily Mail
Ideal Home
Exhibition
OLYMPIA , LONDON:W.
MARCH 1st. to 24m.1923

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 t ,000 people.

Are you getting the best results from your set ? The
Radio Section will show you how to improve it.
Have you seen the newest Radio 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

2/-
(Ina. Tax)

After 6 p.m.
Admission
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G. R.

BY DIRECTION OF THE DISPOSAL BOARD.

SALE BY AUCTION IN LOTS OF
Wireless Material, Electrical Equipment,

Plant and Machinery, Etc.,
At THE ROYAL DOCKYARD, WOOLWICH, S.E.I8

Close to Woolwich Dockyard Station on the S.E. & C. Railway. Trams Nos. 38, 38 and 40, and Buses Nos. 53 and 53a, pass the Gates).

On MONDAY, MARCH 12th, and Following Days,
AT II 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, 372 500-51illiamp. 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 Boles, Spares
for Generators, Insulators, Inductances, Plugs, Terminals, Intensifiers. Condensers, Earcuslrions, Tuners, Batteries, Control
Keys, Condenser Tubes, Earth Arrestors, Transformers, Turrct Heads. Fullerphones, Field Projectors, Telephone Sets, 12,000 Daylight
Signalling Lamps, Galvanometers, Voltammeters, 1,600 Hand Telephones. 20,000 MILES OF ELECTRIC CABLE AND WIRE,
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. Nye & Walter K. Meyers,
'Balker Square Buildings, London, E.C.3. Phone Avenue 544

Better than a Box
at the Opera

WEll. face the cold and wet streets or stand iu a theatre
queue when you at your own fireside can hear the finest

orchestras, singers and entertainers in the land through an
Ericsson Crystal Receiver? So simple a child can overate it,
so efficient it brings in telephony loud and clear up to 23 miles,
Consists of Tuner and Detector on an ebonite panel in a polished
oak case. All fittings of gold, lacquered or nickelled brass.
Just connect one terminal to your aerial, another to the nearest
water tap, move one knob and the evening's entertainment is
before you.
With one pair of the famous Ericsson 'Phones it costs 115.

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

International Buildings,
67i73, Kingsway, W.C.z

CRYSTAL
RECEIVER
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I VARIOMETERS and VARIO -COUPLERS

-_......1. .. .
do

.....,

! t .....4

Type H. VARIOMETER
DDesignede, mainlyi,iifor w

Statort
aintdhType H.R. VARIOMETER Type H.R. VARIO-COUPLER crystalesi receiving sets.

Stator and rotor of hard moulded Stator and rotor of bard ebonite mouldings. rotor of high quality moulded in -
ebonite. For use on wavelengths Wound with suitable tappings to enable any sulated material. IA ound to cover
from approximately iso to boo number of turns up to maximum to be used wavelength range of approximately
metres when used with P.M.G. by means of two multi -way switches. Ratio 15o to 600 meters when used with
standard aerial. of coupling, 2-3. standard P.M.G. aerial.

Mite for Leaflet No. 2216-U6.

147, Queen Victoria St., ,--RADlO Works :
LONDON. Elstow Road, BEDFORD.

GLASGOW. ( ELECTRIC/ coGn l.cd. ) BRADFORD.
MANCHESTER. IN
NEWCASTLE. ..__41NDit'iCs__

BIRM
CARDIFF.GHAM.

A THIS SIGN GUARANTEES
Greatest Radio Value and Certain Satisfaction.

RADIAX

WE SATISFY YOU

We help you to build your set iron Radiax Components- 1,1 h designed b,
form part of a highly efficient machine. Each Set of Radian ('arts is
complete and can Ix quickly built up into a unit which is highly
professional in its style, quality and efficiency.

A Handsome Oak Cabinet is included,
the ebonite panel is ready drilled, and
ewry detail such as screws, connecting
wire and insulating covering are provided.

'Riese&
Bargains in 'Phones. Remit uox if

you want them.
4.000 ohms pair 22 6
2.100 ohms, extra sensitive.. .. 25 -
Single 'phones with cord and handle tor

ladies, 2,000 ohms.. . 10 6
A tew only low resistance 'phone- r

use with transformer, perfect
i nstrtinu.nts . 5 6

'Phone : Museum 490

The sizes are liberal and a complete
set of Radiax Units forms an installation
of which the experimenter may be proud.

CONDENSERS.
We are Manufacturers.

Set of parts
Set of parts with

for pol. oakAsembled CasC,Size. with) for ebonite
end panel' dial,

plate.. etc.,
complete.

The
same

as -

'0012 8 6 13 6 10 6 22 6
.00t 7 6 11 6 14/S 18 9
-009 5 6 8 6 12/6 15 6
'003 4 6 7 6 11/6 14 6

Vernier 3 3 4 6 9/. 10 8

The whole range of Ratio Components and
stud Receivers is manufactured or stocked by
RADIAX. LTD). Business hours o 10 7.
Saturd.i, ' k. Call or send stamp t. 'r lists.

RADIAX LTD.

A CO/DIEN11110 SET.
unit t Detector Set .. 21/-

2 L.F. Amplifier ....88 S
2 Coil Holder 49
.0075 Variable Condenser .. 13,0
Valves extra.

The above provides the most 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
priced instrument.. 32.6
The Duplex.
Comprising two receivers, and touch bet ter
tone is obtained than when one diaphragm
is overloaded or increased in size.. 50..

4, PERCY STREET, LONDON, W.1.
between Rathbone Place and Tottenham Court Road.)
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Western Electric

MAKERS
OF OVER
HALF THE
W 0 R L D'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.

Western Electric. CompampLimitect
(WHOLESALE 0,:\LY)

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

FOR

WIRELESS

At the Ideal Home Exhibition, 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. is 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

cood teceawd
Fellocryst

Fellocryst
Super
For fine tuning for all
broadcasting wavelengths from
300-500 metres. Mounted in oak
cabinet and highly finished,
complete with one pair 4000 ohms
double headphones, ioo ft.
aerial and insulators.
£4 : 15 : 6 (postage 2/- extra)

Inclusive

Fellophone
2 VAI.VE RECEIVING CABINET
For all broadcasting wavelengths
from 300-500 metres. In solid
oak cabinet complete with H.T.
battery, 6 volt accumulator,
4000 ohms double headphones,
too ft. aerial and insulators, but
without valves.
£12 : 0 : 0 carriage 2/- extra)

Inclusive of all taxes.

2 valves for Fellophone 301 -extra
Extra headphones complete.
21j6 per pair. Inclusive of all taxes.

A simple and reliable crystal
receiver for all wavelengths
from 300 to 1500 metres.
Complete with one pair 4000
ohms double headphones,
Too ft. aerial and insulators.

£ 3 : 15 : 6 (Pc.a.ge.
116 extra)

Inclusive of all taxes.

gay cciejc4 ycori7eaxi;j5
Approved by the Postmaster -general and British ;Broadcasting Company.

FELLOWS MAGNETO CO., LTD.
TelepL,ne:
Willesden 156,-2 LONDON, NAVA° lelegranas

Oulaniax. I 'bone, London.
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THE MARK OF
GENTS' " TANGENT"

FILAMENT
RHEOSTAT

STURDY, SOUND & RELIABLE

$ 1.41./Gf-t/
ph,

Semi for latest prices of-
GENTS' " TANGENT " FILAMENT RHEOSTAT
GENTS' " TANGENT " L.F. TRANSFORMER.
GENTS' " DISCOL " H.F. TRANSFORMER

and other Fitments.

GENT & Co. Ltd  FaradayRadio Deft- LEICESTER
LONDON : 25, Victoria Street, S.W.1.
NEWCASTLE -ON -TYNE Tangent House, Blackett Street.

vr ',AST:
A SUPER CRYSTAL SET
COMPLETE for £3 18 6

11.11.('. Royalty included

(.UARANTEEll)
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 man 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 : z pair
Brown's F. Type Headphones, 4,000 ohms ; ion'
7,22 Aerial Wire; and 4 Insulators.
Cash with Order. Postage 116

\V, Manufacture 8 Types of 13.13.C. Sets.

TRADE ENQUIRIES SOLICITED.

NATIONAL WIRELESS & ELECTRIC CO.,
7a, CHURCH ROAD, ACTON, LONDON, W.5.
Telephone: CHISWICK 2266.

Filament
Resistances

2/
EACH

Panel Type
with Knob

and Pointer

xlix

RELIABILITY

Potentiometer
300 ohms

(New Ex -Govt.)

4/6
EACH

Panel Type on
Ebonite

1 to 12 Volts. 1 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.

POST "iv / NUMBER
PAID .)/ VI LIMITED

OTI I 11,1 IXC.,'IPTION.A1.. VALUES
Aerial Wire, Bright Hard Drawn, 7/22's, copper,

3 3 per too'. Enamelled, 7/22's, 4/- per ioo'.
Aerial Insulators, Shell Type, 2" X 2r 9d... Reel 2d.
Igraine Coils. Full range stocked .. .. from /X,-
H.F. Transformers (Oojah), plug in type, 300 and

;ix, metres. 4 6 each; 1,000 metres, 6/3; 2,600 6 -
Ebonite 3 -Coil Holder, 10/-. 2 -Coil with tension screws 8,-
H.F. Transformers. Formers only, with pins, each 1,6
Telephone Transformers (Army type), 9/- each.

I.. F. Transformers, 15/- each. Radio Inst. make, 26 -
Vernier Condenser, 5 -Plate for panel mounting, 4 -

3 -Plate, 3;6; 10/6; 0005, 7/-; '0003, 6/6
Wireless Jacks, with plugs, 1/6 the pair. Jacks only,
High Note Bann (Army type), worth treble, 3/ -

each. Tapping keys, 2/-. Aluminium cased, 2/6.
Lightning Arresters. Carbon block type .. each
Valve Holders. Flanged " A " type, 1/, Ebonite

with 8 nuts, 1/- each. Unequalled quality, 1/3.
Ebonite Panel, fitted with 3 valve holders, complete 2/9
Ebonite Panel, fitted with 2 valve holders, complete.. 1/9
Valve Sockets, per set of 4 with 8 nuts, 3d, Pins, each 2d.
Transformer Holder, with 4 terminals and wired, each 8' -
Mica, bear ruby, ooz' thick, 3' x 2-, doz. pieces 1 -
Inductance Slider Rod, r square. 13' long, drilled, each 6d.
Slider, complete with plunger for rod .. each 6d.
Contact Studs, fitted with nut and washer .. doz. 1. -
Condenser Vanes, best aluminium, 31', doz. pairs 1 -
Condenser Spacing Washers, small, 3d, ; large, 5d. doz.
Condenser Screwed Rod, brass, 12' long, X', 9d. ; 3/16', 6d.
Terminals, Mark 3N, plated or P. brass, 4 B.A., doz. 2 6
Terminals, small pattern, 9d. doz. ; spade type, doz. 6d.
Dubilier Condensers. All capacities at prices advertised.
Skinderviken Microphone Buttons .. .. each 5 -
Fellows 4,000 ohms Headphones, with cords .. 21, -
Brown's Featherweight 'Phones, 4,000 or 120 ohms.. 30/ -
Valves, Marconi-Osram R 17,6, V 24 26/6, R4B 26/ -

Guaranteed safe delivery, 3 Valves. Q35 6 QN32i-
Ebonite Panels, matt surface, ground edges

in", x 6°, 2
Ebonite Engraved Dials, bevelled edge.. .. each 9d.
Ebonite Engraved Dials, bevelled edge with knob .. 1/I
Ebonite Standard Coil Plugs, 11, moulded 9d.
R.A.F. Microphones, exceptional value .. each 2/-
Oojah Basket Coils, set of 7, 150-4,500 m. .. 5/-
Oojah Slab Coils, set of 8, 300-30,000 m. 7/6
Condensers, fixed type, 1/6, with leak.. .. each 1/9
Sistoflex Insulating Tube, all colours and sizes.. yard 66.
Condenser Scales, engraved, 5d., ebonite do... .. 7d.
Accumulators, 2 volt 45 amp. hr., fully charged. 10/-
H.T. Batteries. Ever -ready and Siemens all sizes.

.

H.T. Batteries, x terminal, 6 sockets, 15
Dewar Switches. D.P. (changeover) new . each 3/-
Basket Coil Boxes, fitted standard coil plug .. 1/9
Dnoon Adaptors. l)ubilier make ..
Ebonite Switches, S.P. tumbler type 11 in. diameter 1/3
Plug and Socket Twinwire Connectors, " Malenco" 7d.

Airweight " 4000 ohms double phones corded .. 19, -
Pocket Voltmeters, nickel plated, o-6 V.
pulley Blocks, .iluininium, ex -govt. x/6, galvanised.. 9d.
Aerial Insulators. Econ. patent pattern .. .. 1,6
Write for " Complete Supplementary Price List of Excep-

tional Values," sent Post Free.
All goods sent CARRIAGE PAID, but with order: undo:

5 6 add 6d. for postage.

J. H. Taylor & Co. Macaulay St., Huddersfield.
Tele hone 341. TeleraimmimmifianiiiiinTliorruidersfi

5d.

Lied rical ,S Radio Engiruwrs,
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TMC WIRELESS

(I
53 11

Ideal Home
Exhibition,
March 1-24. or

Stand II, ROW D,
Main Hall. Stand 18,
.Vert Hall Gallery.

enjoyable Concerts
You can hear the best singers, excellent orchestral music. or first-rate entertainers with a T.NI.C.Wireless Set.
Or you may be interested in football, boxing, the latest news, stock exchange quotations. the weather
forecast, or an'evening of dancing.
You can have all these, enjoyably and pl'asurably in the comfort of your own home, with a T.M.C.
Wireless Receiver.
There is no trouble to you-T.M.C. have lngineers 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 t)articularly simple to work and gives every satisfaction.
T.M.C. Wireless Receivers, which are fully approved by the Postmaster -General, bear the seal of the
British -Broadcasting Company.
The wide variety of models are entirely British made.

FROM £4 5 0 UPWARDS
Inelaing all Royalties

London, Birmingham, Manchester Newcastle and Cardiff are " broadcasting " NOW
Come and listen to them any evening up to 10 o.m. at our Showrooms in LONDON. BIRMINGHAM,
BELFAST, BRISTOL, CARDIFF, DUBLIN. GLASGOW, LEEDS, LIVERPOOL, MANCHESTER,
NEWCASTLE, SHEFFIELD. Write to us for our nearest address.

Sales Dept. and Showrooms :
68, Newman St., W.I. Museum 5581.

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

1 0/ - each

avmorinmwaviztilumentemmxwinmimmwmAlwakiinswromrzzyauswAilymmiwwwffornowswirewrioyzaxwavcauvAIN

TELEPHONE MFG., 00 LTD.

HOLLINGSWORTH WORKS, DULWICH. LONDON, S.E.21.
ibMCIIVIANWITILILM/.2101NIIILIZSAWCZAMOISMIPARNI. N,,Z<MYYdrAtSreMn21F7AMITIONSIVIAIIITGAVAMIDO7.40(807
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VARIOM ETER
Giving an Inductance Ratio of over 9 to 1

The Inductance range given is from
ss microhenries minimum to s3o-

411,Af.:111111. 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 he ob-
tained by tuning with fixed conden-

111111111

--
,:a.
ye sers in parallel. For example : using

.0006 fixed condenser, wavelength
, . range is 350-1050 metres ; or, with

%Dos fixed condenser, wavelength
range is 1000-3150 metres.

Price : 27/6 The Rotor is of the Ball type, and
as the Internally wound Stator

Fully mounted as lies closely round the Rotor, the
indicated, connec- unusually large Inductance
tions made and Ratio of over 9 to 1 is obtained.
carried to double The instrument is as strong and
terminals. durable as good craftsmanship can

make it, and its handsome ebonite
(Overall size 51' high by 3" wide.) finish throughout renders it very

attractive. It is suitable for use in
Crystal Sets, Tuners, Amplifier

In response to demand, we are now Circuits, Armstrong Circuits, etc.,
mounting all Variometers vertically and is recommended for use with
(as shown), horizontally, or sus- capacity reaction in H.F. Amplifi-
pended through panel. cation. Any information on these

matters will he given gladly to

TRADE TERMS ON APPLICATION. intending purchasers.

Telephone : CLELLAND &CO. Wires and Gables :
London Wall 7725.

tic
Exonerator, London.

14, Sun Street, Finsbury Square, London, E.C.2.
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For the man who
builds his own
0 .4 the great features of Modern Wirelessis its spl.

instructional Articles. It is safe to say that, given a
tools and quite ordinary ability, any experimenter can make up
almost all his own apparatus from the very clear directions give,in each number of Modern Wireless.
Every plea, of apparatus described in its pages must first havebeen built and must have functioned correctly-in this way,
every experimenter is safeguarded against building up impracticable
instruments.

Read the Contents list given here-note the large number of
excellent articles-and get your copy to -day before it is to,late.

MODERN

No. 2 now
on sale

WIRELESS
Edited by Joie.

1
Taggart, F.
assistedbyE.Redp.,tb
and a fully qualified
stall. Sold by all
Booksellers and
Newsagents, or is. sd.
direct fromPublishers

-11tadier Vress,Kici,
PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE

DEVEREUX COURT. STRAND 2.

MARCH 3, 1923

CONTENTS
WIRELESS MAP OF
EUROPE GIVEN FREE
ImperialirWireless Communications. Its

Lieut. C,TI. C. f.. Chet wish. l rawley.
Some New Dual Amplification Circuits.

By John Scott -Taggart, F.Inst.k.
A Filter Circuit, By G. I'. Kendall, It.S..
Your Aerial. Inv It. Mit tell,
Regulations regarding Aerials.
Intervalve Transformers. Inv.-\

NI I I I

Choke -control Modulation.
A New Aerial Insulator.
The Values of Condensers. Grid Leaks, etc.
The Transmission of Wireless Waves.

I ly Sir 01,ei
Improving the Selectivity of a Wireless

Receiver.
A Three -Valve Panel.

A.N1.I. It. I .

Methods of Tuning a Circuit.
A Simple Shorting Switch.
Operators and their Careers. i Is i

Loud Speaking Telephones.
U. Tvers. M . . R

The Use of Chemical Rectifiers for
Charging Accumulators. I:\ I. Ii.

The Atoms of Matter : their size and
construction. Inv_ w Ast. NI.A..
U. S4 It

A Readily Made Variable Inductance.
A Variable Grid Leak. By A. Drake.
A Transatlantic Receiving Set. By II

11,15514 k.

" Directional Wireless." By J. Robinson.
It S1-.. M.I.E.E.

About Reaction.
A Universal Receiver for all Wavelengths,
A Two -Valve Note Amplifier.
The Considerations Governing the Choice

of a Receiving Circuit. By .1o1111 Scott -
Taggart. F. I !1st

A Compact Broadcast Receiving Set and
How to Make It. lis- P.. Redpatli.

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.



MARCH 3, 1923 THE WIRELESS WORLD AND RADIO REVIEW lilt

-t:1 THE NEW BOOK FOR ALL INTERESTED IN WIRELESS 1-2.

111 PRACTICAL CIRCUITS
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. amplification
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'
Book of Wireless Circuits

Prepared by F. H. HAYNES.
1 1 o Pages. Size 10 x^61 ins.

Price 2/6 nett. Post free /10
Contents : Aerial Switching ; Crystal Circuits ; Single
Valve Circuits ; Non -radiating Arrangements ; Variometer
Tunings ; Ex -Government Apparatus in common use ;
Multi -Valve Circuits with Crystal and Valve Detectors ;
Switching of Valve Circuits ; H.F. and L.F. Amplifiers ;
Resistance Amplification, Tuned Anode, Transformer and
Choke Coil Amplifiers ; Dead End Switching; Tungar
Vibrator and Electrolytic Rectifiers ; Filament and Plate
Current from D.C. and A.C. Mains ; Accumulator
Charging ; Recording Circuits ; Four Electrode Valve ;
Spark and C.W. Transmitters and Wavemeters ; Grid
and Choke Control Transmitters ; Microphone
Amplifier ; Dewar Switches, etc., etc.
PRACTICAL ADVICE ACCOMPANIES EVERY CIRCUIT.

E_.77 THE WIRELESS PRESS, LTD.,
12-13, HENRIETTA ST., STRAND, LONDON, W.C.2.
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Your Broadcast Receiver
g AND HOW TO USE IT .=

=..
EE By Percy W. Harris EE= -...-------E _-
Summomillimioffinimminiiiiimmoillsommo11111ffiniimiiiiinimisionninimmilimemind

THIS NEW BOOK THROWS A NEW LIGHT
ON A NEW SUBJECT

It will help you to

GET THE BEST FROM YOUR RECEIVING SET

68 Pages
7 PRICE \

eP
Postage 2d.

With Illustration,

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 in Broadcast Receivers-The
Valve --Valve Accessories and Man -

EVERY 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 recei% er,
be it a humble crystal or an
elaborate multi -valve set.

agement-Essential Parts of a
WirelessReceiver-Telephone Head-
pieces-Loud Speakers-Accumu-
lators and their Management-
Reaction : Its Use and Abuse.

THE WIRELESS PRESS, LTD 12-13, HENRIETTA STREET
., STRAND. LONDON, W.C.2
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Vise OHMER INSULATION
TESTING SET (COX'S PATENT)
This is the lightest, cheapest and best instrument of its
kind on the market. It consists of an Obmeter and Generator
mounted in one case. The Ohm eter is of the Electrostatic
type, giving extreme lightness. Absolutely unaffected by
external fields. It reads directly in Megohms and is
independent of the voltage or speed of the generator.

NALDER BROS. iSE THOMPSON, LTD.,
97a, DALSTON LANE, LONDON, E.8.

GUARANTEED 100%
AERIAL EFFICIENCY

THE ONLY WAY
USE

(rilbueltor
COWL INSULATORS
(PROY. PATENT).

AERIAL LEAD-IN.
Length ..f 11 M..
diameter, 11 in. Price 1/9

VERTICAL ROOF
LEAD-IN.

Diameter . C. ,; 21
diameter of Shank ii!.
length overall. t r iii.. leligi[
of thread ; in. Pric. 6 .

HORIZONTAL WALL OR
WINDOW LEAD-IN.

Dilimeter of Cowl 21.

diameter of Shank in..
length on the curve 13
length of thread 3 iii.

Pri..

THE WIRELESS AGENCIES, LTD.,
64, Mortimer Street, London, W.I.

0  ***** *

COLUMBUS
DISCOVERED

AMERICA
Hynaters discovered a process of treating mineral ores
and converting them into super rectifying crystals.
Thousands have been distributed to the trade under the
natne of EIFFEL TOWER BRAND during the past
three years, and they have become standardised stock
of repute. You can buy them from any dealer. Eiffel
Tower crystals rail be relied upon to give perfect
satisfaction, the process they undergo ensures every
specimen a perfect rectifier. carefully graded and tested.

IF YOU WANT THE BEST

FA

 WIRELESS CRYSTALS
INSIST ON

Eiffel Tower Brand
111,1. 21 1, 16

Subject to liberal Fr.', I NV; at
for prices, stating quantity,. rrgnirr.l. t.,

A. W. KNIGHT
Knight and Bywaters

167, RYE LANE, PECKHAM, S.E.15
Telephone : New Cross, 2427.

FA

Registered " NII'HAN" Trade Mere

WATER - TIGHT PLUGS
and CABLE COUPLINGS
TO MEET HOME OFFICE REQUIREMENTS

COUPLING CONNECTING CABLES

MOM t Telegrams

As used by H.M. War Oqice. Electric Supply Ciamppiriaa.
Railerair Cosassapiee. Moroni; Wireless Telegraph Camerae,

SIMMONDS BROS., LTD,
4, 5. NEWTON STREET. HOLBORN. W C

MO Gerrard Mel Central " Nielson. London." SIX WAY TEE CONNECTORS
Patented is &prised amid Aimed.
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ARI STOPHONE
PANEL 55

A high grade 2-valv,
receiver typical of this
series.
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.

54

ARI STOPHONE
PANEL 1 la

A complete high grade
crystal receiver of the
Panel series.
Brown's Type " A " ad-
justable Supersensitive
Head 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 Molest grade 4 -valve receivers and
the finest cabinet work.

Come and See the complete
range of Elwell Wireless

IDEAL' HOME EXHIBITION,
STAND 39, NEW GALLERY HALL

March 1st -24th

C .F ELWELL:.
Craven House. Kingsway.London-vi

C.J/ 17.ed.  re, L.. sob..
Lin  en C  o's

Printed by Sanders Phillips & Co., Ltd., Chryssell Road, London, S.W.9, for the
Proprietors and Publishers, The Wirelessrress, Ltd., 12-13, Henrietta Street, London,
W.C.2 ; Sydney, N.S.W., 97, Clarence Street ; Melbourne, 422-24, Little Collins

tftreet ; 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

-PLUG TYPE-

UNIVERSALLY ADOPTED BY
the Leading Wireless & Telegraph Companies.

Its many Special Features include :-
High Insulation. Glass Cell Containers.
Constant Voltage. Reliable Service.

Most Economical in use.

Unequalled by any High Tension
Battery now made. Unprecedented

demands.

HART ACCUMULATOR CO., LTD., Stratford, 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 no,
warp, has high surface and volume restivity, high di -electric strength, low specific gravity

LET US QUOTE YOU
SEND PARTICULARS OF YOUR EXACT REQUIREMENTS TO

THE MANUFACTURERS

WORKS HIGH ROAD
MAIDSTONE, KENT. SOUTH TOTTENHAM . NJ&

" STERLING "
COMBINED CRYSTAL AND VALVE SET.

New
and

Unique
Set.

Average
Range

/50

CALL TO:SEE IT AT OUR STAND No. 31,
RADIO SECTION, IDEAL HOME EXHIBITION.

STERLING TELEPHONE & ELECTRIC Co. Ltd.
210212, TOTTENHAM COURT ROAD, LONDON, W.1
Telephone No. -4144 Museum (7 lines,. Telegrams " Cucuinis, Wesdo, London." Works DAGENHAM, ESSEX.
Branches -NEWCASTLE -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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Y.Y.O. Regd.
No. 0177

Each instrument
individually certi- i
fled & guaranteed

H.P.R. HILOPHONE
The Ideal 3 -Valve Instrument
for Music and Telephony

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 2L0 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 i-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.. 225 0 0 With all accessories.. .. 234 0 0
British Broadcasting Co.'s British Broadcasting Co.'s

Charge .. 2 5 o Charge ..  252
£27 5 0 63

H.P.R. WIRELESS, LTD.
Pioneer Designers and Makers of Fine Valve Receiving Instruments for Amateurs.

Head Office and Demonstration Room t
CARLTON HOUSE, GREAT QUEEN STREET,

KINGSWAY, LONDON, W.C.2
Tel.: REGENT '719. (Opposite Kingsway Theatre)

A
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'Distributing Agents for Scotland for the Famous

BURNDEPT ULTRA RECEIVERS AND ETHOPHONES.
aa We keep an extensive stock of all parts required for making up =--_

N customer's own sets. Send your enquiries-we will quote competi-
tive

-_--:

---':- prices by return. Our advice is always at your disposal. _---_--=
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torageBatteries
For two, four or six volt valves
L.T. ), maintain their voltage

right up to the end of discharge,
and con inual adjustment whilst
listening - in is thus obviated.

Ask for Leaflet No. C.W. Nov., 1922.

6 Comp?' Limited
18Z Westat inster Bridge Rocid..' donHOP. 3401., lrpp

-74341441.1:4'4'*°":

9.15.1411,44.1,
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Louth u . ssurance House,
Bond Place, LEEDS.
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The Ethophone V
Overcomes

PRICES.
No. 506. The Ethophone IV in oak

cabinet inclusive of 3 Marconi -Oscan
Valves, high tension battery and full
instructions. Price 38 Guineas A.

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

No. 607. The Ethophone V in oak
cabinet, inclusive of 4 Marconi-Osram
valves, high tension battery and full
nstnictions. Price 38 Guineas A.

No. 507X. The Ethophone V. as above,
but without valves. Price £36 8e. A.
Ethophone IV or V in French polished
mahogany cabinet de luxe, Extra.

4 Guineas A.

COMPLETE SET OF EXTRAS.
Accumulator No. 151. idcpbuiws No.
186B. Loud Speaker No. 209B. Aerial
\Vire No. 251. , I ' ,,rs No. 256.
Lead-in Tube No. 2:;:.! \Vire No. 261.

10 Bianca,.

"Dead Spots"
American Broadcast

Received.

AN Ethophone V has successfully received all British
Broadcast, including London (2 LO), on a Loud

Speaker at Salisbury and at various points along the South
Coast where conditions are generally considered adverse.

Continental Concerts were also heard
such as Radio Electrique and Ecole des Arts, Paris.

Mr. H. J. Galliers, of Brighton, successfully received the
transmissions of the American Broadcast Station WOR on
the morning of February 24th. A Broadcast set, capable
of Receiving American telephony is well worth your
consideration.

Write to us for pamphlets and all particulars.

Call at our Stand No. i. New Gallery, Ideal Home Exhibition.

,,,411 trade enquiries to 6e addressed to the Factory.

BUR N DE PT

BURNDEPT LTD. 15, BE11:30r13OfriSTRIEdEr, owSTRAND, W.C.1
AERIAL AND' EASTNOR WORKS, BLACKHEATH, S.E.3

249, George Street, Q3, Holm Street Playhouse Arcade, 133, New Street, 95, Bridge Street,
ABERDEEN. GLASGOW. .':,GUILDFORD. BIRMINGHAM. MANCHESTER.

CANADIAN OFFICES -172, King Street West, Toronto, CANADA.
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EDISWAN
VALVES

11IE EDISON SWAN ELECTRIC Co- Ltd.
O11, 123'5 Queen Victoria Street. E.C.4

sb..r..au 1_34. QUEEN VICTORIA ST. E C 4
,I. VICTORIA rr. s w

Works . PONDERS END. MIDDLESEX

.r.o.3 Brutal 4lrmem..E 134:4or
UNIDO Cott! 1.144.14 32444P.

f 1111111(11.4111 Ov km Dull Soushoo4104"' imtw."3; '.;' LOW': 5344.3:;"'

The essential part of the: Receiving
Setis 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.

COMBINED VOLTMETER FOR
H.T. & L.T. BATTERY.

High Resistance. Foolproof.
Neat and Compact.

.,:.--
--.., Terminals marked in plain/

'-
u

', letters.
Reads to 100 volts on H.T.

.!J. , and 10 voltson L.T. Batterynr
. by merely pressing the button.

p,

'NN
\ 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 $66o.



FULLER

1040.04
BATTERIES

6 VOLT L.T. BATTERY
in ebonite
W.W. 6/so
R.W. 6/4o
B.\V. 6/6o

case uith strap handle
25/-

..... 40/-
52/6

30 VOLT H.T. BATTERY
impregnated wood case with outside

terminals and sliding lid
H.T. l 30/-

MAIO n to, I:123 THE k% 11{EI.EsS NV01:1.1) NI) IZ.M1() \ 11.:\V Vii

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
arc not 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-Word 1200 (6 hues).
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Two Valve Set, Complete without
Valves £12.

LISTEN -IN
at Shaw & Kilburns.

BEFORE 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 £8, to
the wonderful five valve sets at ISO, may he
seen and tried here. You are under no
obligation to purchase.
Call and have the working of the various sets

explained to you.

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

RE-ECHO, T.M.C.

112-114, Wardour Street, W.1
Telephone 6 lines,

&KIL
11113611111E1Mifil

4 '.4?

LIMITED.
I U11111111111111 111111114111111

TERMIIIALS
4 B.A. Dcuble Solid Brass or Plated
1/- per doz (post extra).
2 B.A. Single Solid Brass or Plated
M. per doz. (post extra).
We have enrrmous stocks of ex -WD
WIRELESS GEAR, too numerous to
mention, at atsurdly low prices -
Write for particulars of your require-
ments, or better still, call and set our
enormous stocks.

Regent 61t0

affmnummunommuommiilltraimspossi

GREAT BARGAIN OFFER
4,000 ohm PHONES (NEW)
at 19/6 Per Pair. Postage 9d. extra.
Fitted headbands and cords, beautifully finished, thoroughly efficient. Each pair care-
fully packed in box. SATISFACTION GUARANTEED.

BROADCASTING RECEIVING APPARATUS.
The " JOYPHONE" (Reg. No. 01381 approved type, 2 Valve Set. complete from

£15 : 0 : 0
Special Offer at Reduced Prices of our

NEW INTERVALVE
TRANSFORMER

Owing to the unexpectedly large sale of
these instruments we are enabled to reduce
the price to Wireless World readers to

12/4
Postage Sid. extra.

Fitted with panel fixing plate and earthing
wire for iron core. Fully tested.

Ratio 5 1.

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

Approved by Postmaster -General.

J LIPOWSKY & CO 614, OLD lORD ROAD.
BOW :: LOUDON, 11.3

Near Old Ford Station N.L.Rly. Telephone : EAST 8346. Noe. 9 or 39 'Bag.

6110=2011011011111111110111 11011MOINUNIMINZIEN IEEMIPIIKalklaglanffiaffillitii1=111114
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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 7o years,

BAK-FIN Works,

Birmingham.

"PRESSWORK AT ITS BEST"

Imo
E111111111111111111111111111111111111111111111111111111111111111111111E

CABINETS, PANELS,

BATTERY BOXES, Etc.
FOR

WIRELESS APPARATUS
IN

OAK, MAHOGANY. ETC.

Our Mahogany -hinged Box L. 7
is ideal for Crystal or Single

Valve Set.

Send full particular' of requirements

HENRY JOSEPH & Co.
96, Victoria St., London, S.W. 1

Telephone :
VICTORIA 12.

Telegrams
JOSICAVOLF, Sowest, London.

TRADE ONLY.

5111111111111111111111111111111111111111111111111111111111111111111Irr:

DRY BATTERIES
H.T.FOR IIII

CIRCUIT OF THERMIONIC

VALVES.

Size 827, 38 volts, with removable ping terminals.

No. Volt,.
No. of
Cell,.

Intermediate
Connections.

643 15 11
Fitted with
spring clip

789 15 II terminals.
826 30 21 3 -volt steps

827

828
36
50

24

36
36

Removable
plug ter-

minals sup-
829 60 44 6 plied at a
830
831

90
100

66
72

66 IP

Pt

small extra
charge.

These batteries are universally accepted
as the standard of quality.

BUY NONE BUT THE BEST"

Showing at Stand No. 26, New Hall Gallery, Ideal
Home Exhibition,Olympia, March lit to March 24th.

SIEMENS BROTHERS & Co. LTD.
WOOLWICH, LONDON, S.E.18
Telegrams-Siemens, troolwith. Telephone-Oily 640o

Stocks held at
BELFAST -36, Mill Street. BIRMINGHAM-It 1, New Street.
BRISTOL -3o, Bridge Street. CARDIFF -37-39, St. Mary
Street. GLASGOW -4o, Wellington Street and x44, St.
Vincent Street. LEEDS -129, Park Lane. LIVERPOOL-
Si, Dale Street. LONDON -38-39, Upper 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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SPECIAL

The

Year Book of
Wireless

Telegraphy & Telephony

1923

FOR

MARCH 10, 1923

Post 619 Free

EDITION

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 SC INIARY 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 i6,000 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 (2o 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 Calcu:ations, Graphical
Symbols for Diagrams ; Classified Traders Directory for the benelt of Purchasers of Component

Parts, etc. (4 pages) ; Full Morse Code, International and Continental ; Direction Finding
Section (2o 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 12-13, Henrietta Street
9 Strand, London, W.C.2
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Your Broadcast Receiver __1=

AND HOW TO WORK 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

68 Pages
PRICEep

Postage 2d.

With Illustrations

-..
.__
=-- EVERY owner of a wireless set CONTENTS.-A General Talk on

is naturally anxious to get the
-.7.--

Wireless Broadcasting-The Station
- best possible results from the par - in Operation-Essential Parts of
--.-

ticular apparatus he has acquired,
and while a card of instructions a Broadcast Receiver-The Aerial ;

7-_ --- or a pamphlet is supplied with the Tuner ; the Detector ; Crystals
almost every set, this small hand- Used in Broadcast Receivers-The

-._-_= book, based on experience with Valve-Valve Accessories and Man-
== many receivers, will be helpful as
:la-

agement-Essential Parts of a
well as interesting. Our purpose is

=-"It--
WirelessReceiver-Telephone Head -just to help the beginner to get all

-=_- that is possible out of the receiver, pieces-Loud Speakers -Accumu-

-±7
be it a humble crystal or an lators and their Management-
elaborate multi -valve set. Reaction : Its Use and Abuse.

==.

-7-7111111111111111iIIIIIIIIII11111111111111111111111111111111111111111111,1111110H1011111'11INI 1,1111,11!!!101111,11!II!IIIII!,111111111111111111111111111111111,11111111111111111111111111111111111111fiCT

THE WIRELESS PRESS, LTD., STRAND,ENRIOEND
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Re - Radiation abolished by using
THE " AJAX " ANTI -RE -RADIATING UNIT

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 annoy-
ance to your wireless
neighbours and comply
with the P.M.G.'s require-
ments by fitting this Unit
to your receiving set.

THE CLAIMS FOR THE UNIT ARE
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 is the discovery of the year.11. You cannot afford to be without it.
12. Sent Post Free with a money -back guarantee.

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 from 4

AS FOLLOWS :

TRADE ENQUIRIES INVITED
PaTENTEES a AD SOLE Me/I:KU FaCTUX87tS :

THE WELLINGTON ELECTRICAL AND
RADIO ENGINEERING WORKS, LTD.
1, Arthur Street, ALDERSHOT

1 1 th.,11( .11.11EIMIOT 4 i
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Write for
Leaflet No
2211-(I7

Obtain Maximum Efficiency with your
Radio Set by using

"IGRANIC ff

HONEYCOMB
INDUCTANCES.

149 Queen Victoria St., London.
I ks-BEDFORD

Low Sell -Capacity
No Losses due to

dead ends.

X111

- _

For those who want the BEST
"DUNHAM" instruments will particularly appeal

Q

Illustrated and
fully descriptive
brochure of all
our sets sent

tree.

E .

..,....,;s. '''''`.....

c - <f""---', ' 1
L 

,s IV ff.. r--r- - /
.,--- \ . _

SPECIAL LONG
WAVE PLUG
FOR RECEIVING
PARIS, ETC.

I 3 . 1 8 . 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 when desired. Reaction Is
fitted, and being directly coupled to the aerial coil boosts up the receiving range and strength of reception. It
cannot possibly radiate and cause interference. These and other special features make it without a doubt the
finest single valve set on sale today. Approved by the P.M.G., No. 1087, and guaranteed by us. Price, complete

with 'phones, accumulator, valve, H.T. batteries, etc., 57 Si. (plus B.B.C. tee of 1111

C. S. DUNHAM (Radio Engineer) late of Marconi Scientific Instrument Co.
SII44, BRIXTON HILL, S.W.S. 'nom: 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", 31" and 4" diameters.
Do. for Fil. Res. and Vario-Couplers.
AERIAL INSULATORS.

Wholesale only.

AMERICAN HARD RUBBER
COMPANY (Britain) LIMITED,
13a, Fore Street, London, E.C.
Teleg "Eboniseth, Ave. London." 'Phone : Central 12754.

J. BURNS,Q
Wangye

Chadwell Heath,
Works,

LTD

Essex.

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

0014D1611111341.
'001 sahl.
0006

filament Rad;tanees
Terminals with high base
Contest Stada, with nab -
gliders,

Rata pries
. .ash 13/S

snub10-V-- mei 4/I
.. and 2/ -- . des. 1/4

.. . . des. N

. .. sash N.
sash 18,1
doe, 4 -

Cosier £4' -

wicatil nig: and studs
IioMM
'beaks Kiwis
Ebonite humid. Prime on aeNtealdoa.

Single Valve Panels
SUN with Variable Condenser, 1111111111MI
Resitianea, Leak and Said
.... Engraved Panel and Rosewood
finished Box. ready for MN

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

C11111111111111.111111111

11211111111M1111211
11M111111111111111

111111111111111111

Ct. [LI Le)

Dry Batteries for Wireless Sets
No. 1 W. :standaid -.tie. it (as tilustra-

imtent spiral wire termina S tor connecting in

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

PRICE 7/- Per doz.
NOT!'.-(t doz.-51 volts.

NEW TYPE.
No. 2 W. Slab.
15 volts,, -crew
terminal. 5 plug
wkets. 3.volt

tappings with
%, ander plug.

Sizej'x

PRICE
3/ -

EACH

BRITISH

NEW TYPE.
No. 4 W

3 6 volts, I
screw terminal,
12 plug sockets.
3 -volt tappings
with wander
plug. Size

x x
high.

No. 1 W.
..nm,t .1,111u,tration.
Pat. nt applied for).

MADE - CARRIAGE

PRICE
7/.

EACH

PAID.
Manufactured by-

THE BRITISH BATTERY Co., Ltd.
Clarendon Rd., WATFORD, HERTS.
(7', lephone : Wat.fon1 6 ,1.
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P. ORMISTON & SONS
(P. H. ORMISTON) :: ESTABLISHED r^93

79 Clerkenwell Rd., London, E.C.
"Ormuston, Lwo' ." 13259 Ces"rd.

Silk and Cotton Covered H.C.Copper Wire, Resistance
Wires, Fuse Wire, Binding Wires, Charcoal Iron Core
Wire, Asbestos Covered Wire, Braided and Twisted
Wires, Bare Copper Strand and Flexible. of any Con.
struction, Wire Ropes, and Cords (fine sizes) in

Galvanized Steel, Phosphor Bronze, f3c.

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.,

F.R.A.S., F.R.Met.S. - - - -

Notes on the Armstrong Super. By Frederic L. Hogg
The Elementary Principles of Radiotelephony. By G. G. Blake, M.I.E.E., A. Inst.P.

(I 'OW, ;II", VI nn m iniqe ).
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Some Practical Applications of Time Signals
By W. C. W. MITCHELL, B.Sc., F.R.A.S., F.R.Met.S.

I.-METHOD OF OBTAINING G.M.T. FROM
RHYTHMIC BEATS.

I N my article which appeared on January
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 set out in the article.
There may be some uncertainty as to 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
I 'ear took of Wireless Telegraphy, 1923 edition,
together with an example showing the working.
Further, in order to be able to " set " a clock
to mean solar time (i.e. G.M.T.) from the data
: urnished by the rhythmic beats, it is necessary
to be provided with tables giving the mean solar
time at the preceding sidereal noon. These
tables are printed in the Nautical Almanack
for the current year (published by H.M.

el Stationery Office, Kingsway, 5s.) 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 three 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 precisely at 1,000
G.M.T. This is not the case, as will be seen
from further reading below.

2.-METHOD OF DETERMINATION OF LONGITUDE.

The difference in longitude between two
places 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 mem, solar time or sidereal time
matters not ; in practice the sidereal unit
is adopted.

Previous to the facilities now afforded by
long distance W/T, longitude determinations
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
in 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.
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The chronograph is driven by an electric FL. The observatories at both places are
motor, direct current 12 volts, provided with provided with accurate clocks whose error
a very sensitive speed regulator. The error and rate may be determined regularly. The
in the speed can be adjusted to be less than times of receipt of the rhythmic beats are

Front view of a Printing Chronograph.
By Courtesy of Societe Genevoise d' Instruments de Physique.

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 each second, the time
recorded on the paper strip is the absolute
time given by the clock ; at the end of each
second, the time as printed cannot be affected
by an error exceeding ooos 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 same Printing Chronograph.
By Courtesy of Sotir'll Genevoise d'Instrumenis de Physique.

Relay for Printing Chronograph.
By Courtesy of Soeila Genevoise &Instruments de Physique.

recorded simultaneously by both observatories,
the records extending over an interval of months
and each of sufficient duration to determine
"lag" constants of the recording apparatus, and

Is-1..nw
6 435- 49-so

53 40 ti
52 41-'44

43 30_;;
42 - 31 40

WHICH READS 5M. 48.42.5:,Ec.

WHICH READ5 52M.

WHICH READS 42M. 30.3955_c.

An cx,/,,,ph of tun. recording on paper 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 rhythmic beats are
regulated to commence at r,000 G.M.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
seasonal, 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 2,20o 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
interchanging the
observers at each
end, a second result
agreeing very close-
ly with the first was
obtained, namely,
longitude = 5 hrs.
17 rains. 36.758
secs. ± 0.0027 sec.
The Longitude of
Adelaide, from an
experiment con -
ducted between
June 21st and. July
5th, 1920, using the
rhythmic beats
from Lyons, was
9 hrs. 14 mins.
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,

N

(

(b)

the previously adopted
14 mins. 20.07 secs.

the signals
Annapolis,
" means "

Discussing
Nauen and
and monthly

--ff.\

(c) By Courtesy of " Discovery..

Maps to illustrate Professor Wegener's displacement theory.
White portion* denote land. (a) In the carboniferous period
about fifty million years ago, (b) Eocene period when mammals
became common about ten million years ago, (c) Old Quaternary
period when man and present-day animals appeared about

one million years ago.
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value being 9 hrs.

received from Paris,
and taking weekly

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,
either in 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 WIT
are subject to larger
errors than were
hitherto suspected,
and (b) that the
fluctuations appear
to depend on the
time determin-
ations at the differ-
ent observatories,
and are not due to
errors in trans-
mission or re-
ception of the
signals.
(3) THE WEGENER
HYPOTHESIS.

In view of the
results previously
cited, the question

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 theory 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 roles 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

three times in 1823, 1870 and 19o7), indicating
a continues westward drift during the past
hundred years amounting to about thirty feet
per annum. The theory was in the first
place devised with a view of explaining
the occurrence of allied forms of life on
continents separated by great oceans, but
it is now receiving much opposition from
geologists.

Wireless thus opens up new ground for the
determination of longitude and it may also
provide some evidence in the future discussions
of this new theory. Using modern long-
distance working plant, it should not be
impossible to establish a net of five or six points
roughly equidistant round the globe. The
longitude of these points would be found with
high accuracy at frequent regular intervals
of time, the closing of the arc thus establishing
a check on the measures.

A Note on the Action of a Receiving
Valve.

7 HEN the filament in a valve is
heated and the grid and plate are
disconnected, negative electrons are

given off from the filament, but on account of
their small velocity they do not move far from
the surface of the filament, and in fact they
return to the positive end of the filament.
When the plate of the valve is connected with
the positive end of the filament, the plate, of
course, has a slightly positive potential with
respect to the negative end of the filament, and
the electrons, which after all are negative
electricity, are attracted to the positive plate,
and they flow in the external circuit between
the plate and the positive end of the filament.
The number of electrons which reach the
plate is small. When a positive potential is
supplied to the plate, a far larger number of
electrons are passed to the plate, until a point
is reached at which no more electrons are drawn
to the plate by the addition of positive volts.

If now a small potential is supplied to the

grid, the grid will influence the number of
electrons which go to the plate. The grid, of
course, is much closer to the filament than the
plate, and is made of fine wire with large
spaces in between the wires. If a small
positive potential is supplied to the grid, a
large number of electrons will be attracted to
the grid, and some will actually flow in the
grid circuit, but on account of the spaces,
a large number will pass through the grid
openings and will reach the plate, so that we
have two currents, a small grid current and a
much larger plate current. If now a negative
potential is applied to the grid, the grid returns
the electrons back to the filament, and but few
are able to escape through the openings and
reach the plate. When a varying potential is
applied to the grid, a varying number of elec-
trons pass through the openings of the grid to
the anode. Actually the shape of the current
curve in the plate circuit is identical with the
voltage curve applied on the grid.
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Apparatus use! by the .1 tith,,r in In, ctrenmerzt..

Notes on the Armstrong Super.
By FREDERIC L. HOGG.

AGREAT deal of interest has been
aroused, especially in America, by the
new super -regenerator circuit recently

invented. On the publication of the circuits,
many amateurs attempted to make the circuit
work, and so obtain enormous amplification at
little expense. In most cases, however, little
success was obtained. In these notes I hope
to be able to help some of those who have
been unsuccessful so far, as once the circuit
has been made to work, astonishing results
can be obtained.

Immediately on the publication of the first
article in the Wireless World and Radio Review,
I attempted the circuits, each in turn, with
more or less negative results. However, on
seeing the article by Mr. Cockaday, mentioned
by Mr. Percy W. Harris in his article, I had
another try, and immediately, on getting
constants correct, excellent results were
obtained.

The whole secret lies in the proper propor-
0 dolling of the various parts and plenty of

patience. It is a simple matter to convert
an ordinary single valve or two -valve (L.F.)
set into an Armstrong by the addition of a
small panel. This panel contains the oscillator

0 coils and valve, etc.
The actual constants used on my set are

as follows :-
Valves Rectifier " Ora "

L.F. Amplifier " R "
Oscillator Mullard " 0.20 "

Transmitter
L.F. 6o volts

120 volts
I..F. 4 volts

5.5 volts

H.T.

L.T.

Rectifier and
Oscillator
Rectifier and
Oscillator

From Fig. t it will be seen that the
necessary additions are as follows

I. Valve.
2. Large honeycomb or slab coil.
3. I o.00iµF. fixed condenser.
4. 10.001 µF. variable condenser.
5. 6o volts H.T., valve holder, etc.
A panel containing these suitably arranged

can easily be made up. A switch can be
placed in the lead from the oscillator grid to
the detector grid, and then the set can be
quickly changed from one circuit to the other.

 co -r

70.000[1
702u[1

soy

2V

Fig. I. 7'Iro-ralce Receiviag Circuit (Ida pled
super-regeneratire action.

for

No specific constructional details are given,
as each experimenter wishes to make his set
in a different way.
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In erecting the set care must be taken to keep
leads well spaced to avoid capacity effects.

As regards operation, the first point is to
use a frame aerial invariably. An outside
aerial makes the set very difficult to work,
and the radiation is serious. I use a
square frame, with 4 ft. sides and having
zo turns spaced I in. This frame has a
natural wavelength of about 60o metres
which, when placed in parallel with the usual
440 metres inductances, just gives the correct
inductance for 44o metres, making up for the
loss of the aerial. This sounds peculiar but
is what happens in practice owing to the large
value of the reaction used.

Having erected the panel, etc., the pro-
cedure is as follows :-The oscillator is cut
off from the grid circuit of the detector, and
a loud telephony station tuned in on the
frame. The oscillator filament current is
then switched on, and with coupling and
condensers at maximum, the connection is
made by means of the cut-out switch. The
detector will be far removed from the oscillation
point, and the station will be inaudible. Then
on slight adjustments of tuning, and increasing
reaction very considerably, the station comes
in with enormous strength. Of course it is
assumed that the oscillatory reaction, etc., are
of correct coupling for oscillation.

Fig. 2. A single voice circuit embodying the super -
regenerative principle.

Various extraordinary squeals and howls
are heard, and after a little experimenting it
will be found possible to avoid these and to
receive speech and music without distortion.
It will be found that H.T. and L.T. voltages
are fairly critical for best results.

It is fairly easy to operate the set after a
few hours' practice, but certain things require
to be done before the circuit is suitable for
general use.

An amateur of my acquaintance evolved
the arrangement shown in Fig. 2, and says
that he will never go back to the usual circuit

AND RADIO REVIEW M.utuH 10, 192:1

for long-distance work. Once this set is
suitably arranged, there are no extra adjust-
ments needed over the usual number.

On the three -valve circuit, Fig. f, I have
received telephony from the following London
amateurs, on a loud speaker :- 2 OD, 2 ZT,
2 ZM, 2 NM, 2 WQ, 2 WJ, 5 BT, 5 CV,
5 BW, 2 WD and 2 DF. Many others,
within about thirty-five miles radius, have
been heard, either speech or morse, on the
loud speaker (small Brown).

Of course, 2 LO, 2 OM, 2 ON, 2 KT
and 2 FQ are absolutely impossible owing, to
their great strength, the loud speaker or
telephones being nearly torn up ! The longest
distance received is 2 IF, speech and music,
also on the loud speaker. This station is
6o miles away from Highgate.

In conclusion, I hope many amateurs will
soon have " supers " going, as, after a little
while, extraordinary results should be obtained
with simplified circuits and easier control,
which means greater ranges for our io watts
of telephony.

The Ideal Home Exhibition,
At the Daily Mail Ideal Home Exhibition

now being held at Olympia, the section
devoted to wireless exhibits
public interest.

The public demonstrations of wireless
Broadcasting too, adds to the general attrac-
tiveness of this section.

A splendid array of wireless apparatus by
all the leading manufacturers is on view and
many novelties and new designs are shown
for the first time. In our next number we
shall describe and illustrate these exhibits.

A preliminary study of the apparatus on
view indicates the progress which is being
made by British manufacturers in the develop-
ment of radio apparatus, particularly for
Broadcast reception. The Exhibition affords
a unique opportunity for prospective pur-
chasers to examine every type of set before
deciding on a purchase. Such an opportunity
does not occur except through an Exhibition
conducted on these lines, and it is one which
should not be missed by anyone who is in any
way interested in the subject, whether from
a technical point of view or from the point
of view which the name of the Exhibition
suggests-that the home is not " ideal " unless
wireless finds its place there amongst the many
things which invention and industry have
added to the home equipment.
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The Elementary Principles of Radiotelephony.
By 0. G. BLAKE, .E.

(Continued from p. 729 of prerimix issue)

I have here an experiment which was shown last
year before the Physical Society by Mr. F. Harrison
Clew.

This experiment should, I think, make the ex-
istence of electrons more real to you. It has for
some years been known that radium, in the process
of disintegration, creates such violent disturbance
in the air round about it that it breaks up the
atoms of oxygen, nitrogen, etc., by causing them
to smash into each other, and in the process some
of the atoms loose a number of their electrons.
so that not having their proper number, they ex-
hibit a positive electrification, while other atoms
gain several electrons more than they ought to
have, and therefore exhibit negative electrification.

I have here two tiny radium coated spirals.
and as long as I keep the radium covered, the
atmosphere in this room
remains in its normal
condition, and when I
turn the handle of this
little machine and elec-
trify this spiral nothing
happens.

On removing the covers
you will notice that the
leaves of the electroscope
spring apart, due to the
rapid ionisation of the air
by the electrical machine.

(The lecturer demon-
strated this action by
arranging the detecting
electroscope in the optical
lantern and casting an
image of it on the screen.
The electroscope and
electrical »whine were
about 20 feet apart and
on removing the caps
from the radium tubes
an immediate effect uses
indicated when the elec-
trical machine from
worked.)
I have already stated

that in all conductors
there are innumerable
free or unattached elec-

rod or cylinder from the bottom of which are
suspended two long metallic leaves.

The accompanying slide (see Fig. 6) is a diagram
from which you will see that the little cylinder
and the leaves can be considered as being part of
a continuous system. The dots represent the free
electrons in the interatomic spaces. Now when
we bring our electroscope near the charged rod
or vice versa it comes into the zone of strain in the
ether created by the rod, and the free electrons are
driven down into the leaves of the electroscope,
and cause them to repel ono another. We have
not added to the number of electrons in the metal
of which the electroscope is made, but we have
driven most of them down into the leaves, the rod
retaining less electrons than it does normally.
Conditions will remain unchanged as long as we

keep the charged ebonite
rod stationary : but 'if

With this apparatus the lecturer demonstrated
how a wooden blackboard was transparent to

ether strains of certain frequencies.

trons floating about in the inter -atomic spaces (i.e.,
the spaces between the atoms), and that the move-
ment of these electrons is what we know as an
electric current.

If I rub this ebonite rod against my coat sleeve
I rob the wool of my coat of a large number of its
free electrons and increase the number on the ebonite
rod, so that having an excess over its normal num-
ber, it exhibits negative electrification, and it creates
a strain in the ether in its neighbourhood ; this
zone of disturbance reaches out and affects the elec-
trons in other bodies in its vicinity.

For example, here is a little instrument which
we call an electroscope ; this consists of a metal

we move it up and down
(i.e., if we cause a num-
ber of electrons in the
vicinity of the electro-
scope to oscillate up and
down we can cause the
electrons in the electro-
scope to follow their
movements, and move up
and down in the metal of
the electroscope.

What happens in the
metal of the electroscope
happens in any metallic
conductor.

In a transmitting aerial
electrons travel at a speed
approximating to that of
light, so that even the
very fastest movement
which I can make by
hand is extremely slow
compared to their rate of
travel.

I can, I think, give
you a clearer conception
of this phenomenon by
the following experiment.

You see before you on
the lecture table a block

of jelly ; this represents a portion of the ether,
and you will see three discs, two of which are
connected to movable pointers and are fastened to the
front edge of the jelly (Fig. 7). A third disc rests on
the top near to one of them. These discs represent
groups of electrons. If I press down the top disc,
the jelly becomes strained or stretched, and the
one nearest to it is pulled out of position (i.e.,
moved), if the movement is made slowly the third
disc and pointer at the other end of the jelly
(representing a distant receiving station) remains
stationary.

So far we have only produced a condition
analogous to electrostatic strains (similar to those
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which caused the electrons to move down into the
leaves of the electroscope when I moved a charged
rod in its vicinity).

If I press down the top disc and quickly release
it so that it moves at above a certain critical speed,
wave motion is produced throughout the entire
mass of the jelly (which is seen to quake), and
the third disc and pointer are seen to respond.

(The lecturer apologised for the somewhat crude
state of his model, the idea of which, he explained,
only occurred to him shortly before the lecture.)
In the case of radiotelegraphic and telephonic

transmission and reception the electrons in the
transmitting aerial are caused to oscillate up and
down at so great a speed that their movement
creates wave motion in the surrounding ether ;
when these waves reach the receiving aerial they
cause the free electrons in it to oscillate, and it is
the movement of these electrons which operates
our receiving instruments.

In order to picture the process yet more easily,
let us consider for a moment what happens in the
case of just one electron, as it oscillates with all
its brothers (and in these days probably sisters
al well) up and down the aerial. Suppose we were
dealing with an ocean of water which was invisible,
instead of our ocean of ether, you could imagine

A ":") A

L

L L
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L

Fig. 6. Experiments with an electroscope. The
uneven distribution of the electrons constitutes an

electric charge.
a rope floating upon its surface, connected at one
end to a floating buoy, and you could observe
the wave motion produced by the buoy in the sur-
rounding water by bobbing it up and down and
watching the movements of the rope. Of course
you would only see the wave motion along this one
line ; but you could show that the waves travelled
out in every direction from tho buoy, by arranging
ropes radiating from it in every direction. We
will now apply this simile to our ocean of ether,
and one electron in our aerial.

AND RADIO REVIEW MARCH 10, 1923

The buoy represents the electron, and the rope
one line of force radiating from it. Needless to
say there are innumerable lines of force radiating
in every direction ; but we will observe this one.
You must imagine that when the electron oscillates
waves travel along the line of force, their wavelength
(that is the distance between the crests of any two

'41611111.

tg. 7. A slab of jelly arranged to show the
transmission of wave motion along it.

waves) depends upon the distance the electron
has to travel ; if the aerial is short, and it only
has to move a short distance, it will do a greater
number of journeys in a given time, and produce
therefore a greater number of smaller waves.

A slide was here shown, and the movement of a
single electron up and down the transmitting
aerial was represented, and one electron was
also represented in the receiving aerial. When
the latter was out of tune, it remained stationary ;
but when the two stations were tuned to the same
period of oscillation, the electron in receiving the
aerial followed the movements of that in transmitting
the aerial. The question was then asked how is the
electron in the receiving aerial caused to oscillate,
and a hitherto invisible line was revealed joining
the two stations. When the electron in the trans-
mitting aerial oscillated, it was seen that this
line took on wave motion, and as this reached
the receiving aerial it caused the electrons there
also to oscillate. The lecturer pointed out that
the slide only represented one electron ; but its
movements were typical of those of many billions
of billions of free electrons in each aerial.
I spoke just now, when showing the mechanical

slide, of tuning the two stations. Electrical
tuning is analogous to musical tuning. You all
probably know how tuning forks are tuned to one
another, and that in order to transmit vibration
from one fork to another, the two forks must both
have the same period of vibration.

If you have a certain length of wire it obviously
takes a certain period of time for the electrons
in it to travel to one end of it and back again.
Another wire in its vicinity is said to be in tune
if it takes its electrons exactly the Fame time to
do the same journey.

There are two main factors in the tuning of a
wireless station, inductance and capacity. Roughly
speaking, we can say that the length of its aerial
represents its capacity, and the number of turns
which we make it take in our instruments represent
its inductance (this statement is not exactly
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correct, but will suffice just now), and you will see
from this slide that it is the product of capacity
by inductance which counts in tuning. All these
stations are in tune. Some have long aerials
and a small number of turns of wire and vice versa.
(Fig. 8).

Here are two pendulums joined by a fine elastic
thread, both are the same size and length (capacity),
and both have weights at their extreme end (in-
ductance). These two pendulums are in tune,
and if we swing one of them it will rapidly transmit
all the energy we apply to it to the other which
will be seen to swing. If, however, we alter the
position of the weight on one pendulum, i.e., alter
its inductance, they will no longer be in tune,
and the second pendulum will remain stationary
while the other swings.

Electrons, like water, can be caused to evaporate.
Let us visualise for a moment a large dish of water,
heated from below by a flame. If this water is at
zero temperature, its molecules and atoms will be
comparatively still ; but as the temperature rises,
they will get into a violent state of agitation, and
soon they will move up to the surface with such
velocity that many of them will be projected
(as water vapour) right out of the dish into the
surrounding atmosphere, where they will be
absorbed.

TRANSMITTING
STAMM

I A

Fig. 8. The transmitting station A is producing
signals at B. Aerials C and D are equally capable of

being in tune with the transmitter.

After a time so many of them will have been
absorbed in the air that it will not hold any more,
i.e., it will have reached saturation point, and after
this stage has been reached they will fall back into
the water, each time after they have been shot out
of it. Now suppose we think of the warm water
evaporating at a stage before saturation point
has been reached, if anything at a lower temperature
than the air, say a sheet of metal is held over the
evaporating water, the temperature of the air is
lowered and the water vapour is condensed back
into the water.

A state of affairs very analogous to this exists
in the interior of a thermionic valve used in radio,
as I will endeavour to explain in a minute or two.

Having seen the two foregoing slides (Figs. 9 and
10), you will, I think, be easily able to understand
this one (Fig. 11). On the left-hand side 1 have
represented a simple receiving set complete with
its aerial, condenser, inductance, high and low
tension batteries, telephone and valve. On the right
you see how the same circuit should be diagram-
matically represented, this may help you in
understanding electrical diagrams.

When the filament battery L is connected up to
the filament of the valve, it acts as a pump, and
pumps electrons rapidly through the wires leading
from it and through the filament, this being made
of exceedingly fine wire has difficulty in coping

Fig. 9. Typical receiving valves.
with the rush of electrons and becomes hot, like
a single policeman trying to restrain a crowd.

It is here that we can begin to make use of our
analogy of the heated water, as the filament gets
hot, electrons begin to evaporate from its surface,
and in an inconceivably short space of time the
space in the valve becomes saturated with them,
after this they fall back on to the filament.

The valve is now said to have reached saturation
point. If at this stage the high tension battery
is connected up, it begins to pump away the electrons
out of the valve, making room for others to come
away from the filament, and the electrons it draws
away pass through the telephone earpiece and then
back again, to replace those being ejected by the
hot filament.

In spite of this the filament may still evaporate
electrons faster than the high tension battery
can draw them off, and saturation point (though
a higher one) be again reached.

We will now connect up the negative pole of a
small battery E to the grid of the valve ; this will
pump a number of electrons into the grid.

As I explained earlier in my lecture, two like
charges repel one another, so that the electrons

FILAMENT

can PLATE

(t)---

PLATE

GRID

F/LAMENT

Fig. 10. Component parts of the valve and the
method of representing them in wireless circuits.

on the grid push back the electrons coming across
from the filament. and condense them back on to
the filament (much as the cold metal plate condensed
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the water vapour back into our dish). They can-
not any longer get across to the plate, and their
flow through the telephone receiver ceases. (We
have put our plate current pump or battery out
of action.)

If at this stage a radio wave arrives at our
receiving aerial, it causes the free electrons in it

Fig. 11. Pictorial and diagrammatic representation
of a valve circuit.

to rush down to its bottom end with terrific force
and then up again as each wave passes. As they
descend they suck all the electrons back from the
grid, and for a moment paralyse our grid battery
pump E. This liberates the electrons being evapo-
rated off the filament, and a flow of them takes place
through the telephone, making a sound. When
the electrons again rush up the aerial, the grid
battery E or grid pump again comes into play,
and electrons rush into the grid, and repel those
coming from the filament, and so
the plate current is again stopped.

I have only mentioned the
case of a single oscillation pro-
duced by one wave. In radio-
telephony a continuous succession
of such waves are radiated from
the transmitting station, following
one another at such a speed that
the electrons in the receiving
aerial oscillate at an extremely
high frequency, and the corres-
ponding vibrations which they
cause in the diaphragm of the
telephone are therefore above
audition. These inaudiable waves
act as the carrier of human voice,
and when a person speaks into
the telephone at the transmitting
station, he causes audible ripples
to take place on the carrier wave,
and these ripples cause corres-
ponding variations in intensity in
the movement of the electrons
through the telephone at the
receiving station, these being at
audible frequency are translated
by the telephone into sound, and
so an exact reproduction of the
speaker's voice is attained.

At this point two slides
were shown reproduced front
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an article by R. Ranger, from the " Radio
Broadcast," an American journal, by kind
permission of the publishers, which caused
some amusement, as the electrons were repre-
sented as little imps and the atoms as world.'
(Figs. 12 and 13).

A speech was then received on a small frame
aerial, transmitted specially to the audience at the
Institution of Electrical Engineers front the
London Broadcasting station.
In July, 1920, in a lecture to the London Wireless

Society in the Lecture Hall of the Society of Arts,
I ventured on some predictions as to the future
possibilities and developments of wireless, and as
some of these have already come to pass I thought
that in conclusion I could not do better than
repeat what I then said. which was as follows :-

" May we not confidently look forward in the
near future to a much wider use of wireless tele-
phony ? I forsee a time when it may be the general
custom for us to receive our daily news in the
morning while breakfasting, by wireless telephone.

" With a small frame aerial, an amplifier, and a
loud speaking telephone we may hear our news
from powerful telephone stations. I see no reason
why photographophonic records could not be
taken of public speeches, important lectures, etc.,
by making use of Ruhmer's photographophone "
(See Fig. 14).

This was invented in 1900, and described in
Dr. Erskine Murray's book. All public platforms
could be fitted with microphones (much as they are
now for the electrophone), these microphones
would be used to control a speaking arc A or mano-
metric flame, the light from which is photographed
upon a photographic film F. When developed
this film would be of uneven density. cottesponding

Fig. 12. The upper object represents the heated filament, projecting
electrons, depicted as little imps, towards the plate and impeded in

their progress by the grid.
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accurately to the variations in the intensity of
the light as controlled by the voice. The film
could then be sent to the wireless transmitting
station, where it would be passed in front of a
steady source of light (as shown in diagram for
Ruhmer's reproducer), the variations of light thus
produced would be focussed upon a selenium cell.
The corresponding current variations passing
through this cell could then be amplified by a
series of thermionic valves and employed to modu-
late the radiations from the aerial of the trans-
mitting station.

So that not only would people hear the news,
o but they would hear the actual speeches delivered

D

Fig. 13. The electron stream, indicated by the
rapidly moving imps, in a valve receiving circuit.

word for word in the voices of the original speakers.
Such photographophonic records should be far
more reliable than shorthand notes.

To carry this dream one step further we could
imagine all the speeches from, say, the Houses
of Parliament, transmitted on one fixed wave-
length, and other fixed wavelengths allotted to
other important Institutions, so that as one sits
at breakfast one could turn a switch on to a stud
marked " Houses of Parliament," Albert Hall,"
etc., and select that portion of yesterday's news
one wished to hear.

Should such a system become universal I forsee
a time when a room is set apart in such an institu-
tion as this, where photographophonic records of
important lectures that have been delivered
during the week in all parts of the world are re-
delivered either by wireless from transmitting
stations or by reproduction directly from the
film by using a selenium, cell, etc., in the lecture
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room, this together with a cinematographic repro-
duction of experiments given at the lecture syn-
chronised with the speech film should give a most
life -like representation. The synchronisation of
the photographophonic film with cinematographic
film opens up great possibilities to the film producer;
it would enable plays to be reproduced, not only
in dumb show as at present, but with words also.
The nearest approach to this at present is, I believe,
the synchronisation of the cinematographic film
with the gramophone. Ono objection to this
arrangement is the small size of the record ; ft
photographophonic film could, of course, he of
any desired length.

Before I resume my seat 1 would like to thank
my assistant, Mr. Pickering, Mr. Hope -Jones, who

Fig. 14. Circuit arrangement of Ruhmer's photo-
yraphophone.

kindly helped me to make some of the movable
slides and who showed them in the lantern for us,
and also the lanternist who kindly obliged us this
evening.

The third of the series of lectures, especially arranged for Associates of the Radio Society of
Great Britain, will take place at the Institute of Electrical Engineers, Savoy Street, Victoria
Embankment, W.C., at 6.30 p.m. on Friday, March 16th, when Mr. L. F. Fogarty, A.M.I.E.E.,
will give an elementary instructional lecture dealing with Accumulators, Dry Cells and the Currents
used in the Reception of Radiotelephony. The lecture will be accompanied by a number of
experiments.

Much benefit can be derived from these attractive lectures by those new to wireless.
Associateship is open to all interested in the subject and the annual subscription is five shillings.

Tickets for admission to the lectures can be obtained by sending a stamped addressed envelope
to the Hon. Secretary, Mr. L. McMichael, 32 Quex Road, Hampstead, N.W.

All who are desirous of obtaining a working knowledge of wireless, which will be most useful to
them in the manipulation of their apparatus, are cordially invited.
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Wireless Club Reports.
NOTE.-Under this heading the Editor will be pleased to girc publication to reports of the meetings of Wireless
Clubs and Societies. Such reports should be submitted without covering letter and worded as concisely as
possible, the Editor reserving the right to edit and curtail the reports if necessary. The Editor will be pleased
to consider for publication papers read before Societies. An Asterisk denotes affiliation
with the Radio Society of Great Britain.

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

Liverpool Wireless Society*.
Hon. Secretary, Mr. 0. H. Miller, 138, Belmont

Road, Anfield, Liverpool.
The usual bi-monthly meeting of the above

Society was held on Thursday, February 8th, at the
Royal Institution, Colquitt Street, Liverpool.

Mr. E. B. Grindrod occupied the chair, and there
was an attendance of more than 50 members and
friends. Six new members were elected.

The Chairman asked for suggestions from mem-
bers regarding subjects for lectures for the summer
session, and in this connection members who were
not able to be present at the meeting are also in-
vited to submit suggestions.

Mr. S. W. Philpott (broadcasting member of
Committee) suggested that reports from members
relating to the merits of the broadcasting sets
used by them, should be sent to the Hon. Secretary
for consideration by the Society, and a separate
evening in next session was promised by the
Chairman to be devoted to discussion on broad-
casting sets in use by members.

A demonstration was successfully given by Mr.
A. W. Robinson, representative of Messrs. Pulford
Bros., Ltd., Liverpool, of a set, comprising six stages
of H.F., one -valve detector, and one L.F., worked
in conjunction with Magnavox loud speaker. The
results were surprisingly loud. With reduced
amplification, improved tone of reception was
apparent.

Experiments were also conducted with the as-
sistance of Mr. S. Lowey in reception with the aerial
°a the floor, and moved to different angles. The
movement round the room showed that the position
at different points of the compass materially
affected signal strength, and was useful for direction
finding.

A hearty vote of thanks was accorded to Mr.
Robinson and Messrs. Pulford Bros., Ltd., who
suitably replied.

The Portsmouth and District Wireless
Association.*

Hon. Secretary, Mr. S. G. Hogg, 9, Pelham Road,
Southsea.

The usual fortnightly business meeting of the
Club was held on January 31st, the President,
Mr. J. H. C. Harrold, A.M.I.R.E., being in the chair.
The Secretary, Mr. S. G. Hogg, reported that the
Association's application for affiliation to the Radio
Society of Great Britain had been passed. Amongst
other matters discussed it was proposed to start
a Club journal, which was duly christened the
" Portsmouth Aether." A number of members
promised to write articles for the first number,
which is now being looked forward to.

After the meeting, the President gave an interest-
ing talk, in place of Mr. Mant, who was booked to
address the Club on " Auto Telephony," but who,

unfortunately, could not fulfil his engagement.
The President, however, ably filled the breach by
recounting his experiences in the war. Mr. Harrold
explained the system of co-operation that existed
between aeroplanes and the artillery, and the
method adopted in directing the fire of the latter
on enemy points.

The Secretary would welcome enquiries as
regards the Club activities, and would be pleased
also to welcome new members.

Bromley Radio and Experimental Society.*
Headquarters : Ex -Service Men's Club, Bromley.
Hon. Secretary, Mr. J. F. Croome, 26, Wendover

Road, Bromley, Kent.
A particularly interesting meeting was held

at the Society's headquarters on Monday, February
5th, when various types of receiving sets were
entered for the first competition organised by
the Society. The entries were divided into two
classes : (a) Valve Sets, (b) Crystal Sets, with a
further class for " Gadgets." Following a practical
test of each instrument exhibited the under-
mentioned were adjudged the winners in the
respective classes :-Valve Sets, Mr. E. F. Janes ;
Crystal Sets, Mr. W. E. Bridgman ; Gadgets,
Mr. W. E. Bridgman. The prizes were respectively
a valve, a voltmeter and a NA heel brace.

The Society, which meets every Monday at the
Ex -Services Club, includes 66 members, and is
completing its own three -valve receiving set. All
interested in broadcasting and experimental wireless
are cordially invited to become members.

The Finchley and District Wireless Society.*
Hon. Secretary, Mr. A. E. Field, 28, Holmwood

Gardens, Finchley, N.3.
The Society met on Monday evening, February

5th, at St. Mary's Schools, Church End, Finchley,
N.3., when a number of pieces of apparatus were
exhibited by the members. Amongst these were
a B.B.C. crystal set lent by Mr. Brown, a home-
made tuner by Mr. Howard, and a high frequency
amplifying unit made by Mr. Campion. The Club
set made its first appearance and gave good results
on 2 LO. Later the Society discussed a number
of improvements which it was hoped would take
place shortly.

On Monday evening, February 12th, the
Society met at 8.15 at St. Mary's Schools, when
a number of arrangements were agreed upon.
Competitions are to be held about every eight weeks.
.An exchange and mart of wireless apparatus will
run continuously, and further advertisement of
the club to amateurs in the district will be under-
taken.

Mr. Brown was elected Vice -Chairman owing to
Mr. Trussler's illness. Re-election of the committee
members who have resigned was postponed owing
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to insufficient attendance. The Society also
agreed to hold future meetings on Thursday evenings
at the ,St. Mary's Schools, Church End, at 8.15.

Ipswich and District Wireless Club.*
Hon. Secretary, Mr. H. E. Barbrook, 46, Founda-

tion Street, Ipswich.
Owing to the unavoidable absence of Mr. Waters

the meeting on February 5th was an open night.
and it was decided to discuss the question of local
disturbances.

Mr. Stanley Lewis took the chair and opened
with a very interesting chat on a new method
of learning Morse.

o The Club's technical adviser was called upon to
give instructions to the members on the best
method for the tuning in of telephony. Mr. Bird
seemed to be quite at home in this subject, and gave
a most interesting and instructive discourse,
after which the Secretary announced that the
Society's affiliation to the Radio Society of Great
Britain had been accepted.

The Secretary also mentioned that the total
membership had risen to ninety.

Members are reminded that subscriptions for
1923 are now due, and should be sent to the Hon.
Treasurer, Mr. F. Page, of 58, Pearce Road, Ipswich,
in order that new membership cards may he
issued for the year ending November, 1923.

The Streatham Radio Society.*
Hon. Secretary, Mr. S. C. Newton, " Compton,"

Pendennis Road, Streatham, S.W.16.
The February meeting of the above Society was

held at the headquarters, Streatham Hill College,
on Feb. 7th, when a joint paper was contributed
by Messrs. A. G. Wood, A. Nielson, and H. J. Swift,
describing their work in connection with the recep-
tion of the transatlantic tests. This comprised a
full description of the apparatus used, the methods
of working, and the reading of a log giving details
of the various stations received, some 48 in all.
The paper, ably read by Mr. A. G. Wood, raised a
keen discussion, and was highly appreciated.

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

Heaton, Bradford.
On January 25th, 26th and 27th, the Society

held its Second Annual Exhibition at the Drill Hall,
Belle Vue Barracks. The proceedings were opened'
at 6 p.m. on January 25th, by Professor Richardson,
of the Technical College, in the presence of a large
number of people. Apparatus by all the principal
makers was exhibited by the various local agents,
who gave demonstrations at intervals in addition
to the demonstrations by the Society.

One welcome result of the exhibition is a con-
siderable influx of new members to the Society.

A meeting was held in the club -room at 7.45 p.m.
on February 9th, with the President, A. Leardet,
Esq., in the chair. After the business of the
meeting several new members were elected.

The chairman then called upon Mr. Denison
(of Denison Bros., Halifax) to give his lecture on
" General Wireless Matters." In a very lucid
manner the lecturer imparted a great deal of
valuable information in a short time, using a series
of excellent lantern slides, including views of 2 KD,
the lecturer's station.
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The West London Wireless and Experimental
Association.*

Hon. Secretary, Mr. H. W. Cotton, 19, Bushey
Road, Harlington, Middlesex.

Club Room : Belmont Road. Chiswick, W.4.
At a meeting held on February 5th, Mr. J. H.

Bruce gave a paper on a specially -constructed
three -valve set of his own design. Diagrams were
afterwards passed round. The lecturer gave full
data of the panel and its wiring, also reports on its
achievements. After the lecture the set was opened
up and passed round for inspection.

Forthcoming events :-February 20th, lecture
by Mr. A. 0. Gibbon. March 6th, lecture by
Lieut. D. Sinclair, " Wireless and Flying."
The Wireless Society of Hull and District.*

Hon. Secretary, Mr. A. Nightscales, 79, Balfour
Street, Hull.

A private exhibition of members' home-made
apparatus was held at the club -room on January
26th. The quality of those shown was very good,
and reflected great credit on the exhibitors. From
the apparatus on view it could be clearly seen
that most experimenters built up their sets upon
the unit system, which would appear to be the
best plan.

Mr. H. Strong (Vice -President) was in the chair.
and previous to the exhibition, the members
present were asked to consider the report of a
sub -committee with regard to the holding of an
invitation smoking concert. The report was
adopted, and this important event will take place
on Friday, February 23rd, in the Memorial Institute
School Room, Dewsbury Street, at 8 p.m. A
large attendance is expected on this occasion.
Each member will receive an invitation card for
himself and a lady.

Meetings of the Society are held on the second
Monday and fourth Friday at the Signal Corpse
Headquarters, Park Street, at 7.30.

New members will be welcomed, and full par-
ticulars re membership can be obtained by com-
municating with the Hon. Secretary, who will
also be pleased to hear from any members willing
to read papers or give lectures before the Society.

Radio Society of Birkenhead.
Hon. Secretary, Mr. R. Watson, 35, Fairview

Road, Oxton, Birkenhead.
The fifth general meeting of the Radio Society

of Birkenhead took place on the evening of February
lst. Buzzer practice as usual was held at 7.30 p.m.
The attendance not being as good as it ought to be,
the Committee expressed the hope that more advan-
tage would be taken of Mr. Mekinlay's buzzer class.

At 8 p.m., the Chairman, Mr. Austin, called upon
Mr. Bailey to deliver his lecture on " Ohms Law,"
whereupon the lecturer, .in a very clear manner,
explained the various units of electricity. After
the lecture, many questions were handed in
to the technical advisers, Messrs. Hughes and
Austin, who dealt with them in a very clear and
lucid manner, drawing many diagrams on the
board. The meeting terminated at 9.45 p.m.
Weston -super -Mare and District Radio Society.

Hon. Secretary, Mr. J. P. Gorton.
The first meeting of this Society at their new

club -room at " Torwood," kindly loaned by Mr.
H. Tidman, of that address, was held on January
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26th, there being present the President, Chairman,
and a fair number of members. Application has
been made for an experimental wireless licence,
and it was decided to build some receiving apparatus
at the club -room.

Mr. P. Warrilow has presented the Society with
a large accumulator, and another member has
promised the loan of a foot lathe.

An aerial is about to be erected by Mr. J. Powell,
and as soon as permission is obtained members
have arranged to bring their gear to the club -room
for demonstration purposes.

The attendance on the part of some of the
Committeemen having been poor, Messrs. R. E.
Morris, A. H. Giles, H. Tidman, W. Tucker and
J. Powell were elected to the Committee in order
to strengthen it.

It was decided to hold meetings on Wednesday
evenings, when a " buzzer " class will be run for
the benefit of those wishing to learn Morse reading.

The Isle of Man Radio Society.
Joint Secretaries, Messrs. J. S. Craine, 6, Belmont

Terrace, and J. P. Johnson, 16, Hildesley Road,
1)ouglas.

A meeting was held on Monday, February 5th,
at the Secondary School, Douglas. Mr. H. Cole -
bourn presided over an attendance of twenty-six.
Five new members were elected. Preliminary
business having been disposed of, Mr. J. S. Craine
addressed the meeting. He confined himself
entirely to the principles underlying the tuning
of a receiving circuit, and his capable handling
showed a thorough grasp of the subject. Black-
board diagrams were freely used, and it may be
certainly said that the speaker conveyed a good
deal of valuable theoretical information
result in the more intelligent operation of receivers
by all who heard him. Mr. Craine received the
best thanks of the meeting for his able lecture.

Next week Mr. G. Gillmore will speak on " The
Theory and Construction of Primary and Secondary
Cells."
The Hornsey and District Wireless Society.

Hon. Secretary, Mr. H. Hymns, 188, Nelson
Road, Hornsey, N.8.

The Society recently transferred its headquarters
to The Queen's Hotel, Broadway, Crouch End,
and is now making rapid progress.

A meeting was held on Monday, January 29th,
and after the general business was dealt with the
Chairman called upon one of the members, Mr.
Pugh, to give a demonstration of wireless reception
by indoor aerial. The apparatus used consisted
of a valve detector, one L.F. amplifying panel
with an additional valve connected through an
old German transformer. Although the aerial
consisted of only a few feet of bell wire carelessly
slung across the room, the concert from 2 LO
was received excellently on an ordinary loud speaker.
The result was so satisfactory that most of the
members remained until the finish of the musical
programme.

The Hon. Secretary will be pleased to send
full particulars regarding membership on applica-
tion.

Mansfield and District Wireless Society.
Hon. Secretary, Mr. W. A. Blackwell, 65, Notting-

ham Road, Mansfield.
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The first annual meeting of the Mansfield and
District Wireless Society was held at the Y.M.C.A.
Hall, Mansfield, on January 30th, the chair being
occupied by the President of the Society, J. Malcolm
Whitehouse, Esq., F.G.S.

The minutes of the last two meetings disclosed
continued interest in the work of the Society by
its members, though, as the Secretary pointed out
in the annual report, not the interest that should
manifest itself in a town like Mansfield.

A move in the right direction has been made in
the resolution to affiliate the Society with the Radio
Society of Great Britain, a step which will doubt-
less tend to make its meetings of increasing value
because of the advantages gained by unity with
an Association possessing first-hand knowledge of
any measures tending towards efficiency in wireless
experimental work. It was reported that during
the past year a very interesting lecture was
given by Mr. J. T. Thornton, late principal of the
City School of Wireless Telegraphy, Nottingham,
dealing with the history of Wireless Telegraphy
and its value in warfare and commercial enter-
prise. Another lecturer had been Mr. E. V. R.
Martin, of,the Derby Wireless Society, on the Prin-
ciples and Practice of Wireless Telegraphy, in-
cluding the workings of the Thermionic Valve.
So instructive and interesting were these lectures
that another invitation is to be extended to both
these gentlemen to address the Society again in
the near future.

The matter of erecting a new aerial and building
up a wireless set is at present under consideration
and is to be dealt with at an early date.

The Cheshunt Experimental Radio Club,
Hon. Secretary, Mr. J. Bonnett, 9, Gew's Corner.

Cheshunt, Herts.
The fourth meeting of the above club, which

now has a membership of twenty-two, was held
on Monday, February 5th.

The Secretary is giving a course of lectures on
the elementary theory of radio and the construction
of receiving apparatus, with a view to enabling
each member to obtain his own experimental
licence.

Meetings are held every Monday at 7.30 p.m.
at " The House," Churchfields Path, Cheshunt.
All radio enthusiasts in and around the district
are cordially invited to join.

Beckenham and District Radio Society.
Hon. Secretary, Mr. J. T. Butterfield, 10, The

Close, Elmers End.
An interesting lecture was given by the Secretary

on " Dual Control Circuits," on February 8th, at
the Society's new headquarters.

During the evening it was stated that Lt.
Walker, of 2 OM, had kindly consented to give
a lecture on Thursday, March 1st. It is hoped
that the members of the Society will turn up in
full force.

Scarborough and District Wireless Club.
The name of this Club has been changed to

" The Scarborough Radio Society," and the new
headquarters are at the Belle Vue Hotel, Scar-
borough.
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Panel for a Single Valve Receiver.
EASY CONSTRUCTION OF A USEFUL INSTRUMENT.

crystal receiver described in a
recent issue serves as a good intro -

.3
duction to the reception of wireless

signals. It affords a simple exercise in home
instrument making, and the operation of it
brings out the principles of tuning, whilst
successful reception with a crystal set indicates

o that there cannot be much wrong with the
aerial, tuning coils, earth connections and
telephones. Another recent article described
the construction of a receiver which made
use of a valve for increasing the magnitude
of the currents induced in the aerial after which
a crystal functioned in the usual way by
causing the picked up currents to produce
signals in the telephones.

The valve panel about to be described,
carries the apparatus necessary for controlling
and manipulating the valve, and is the first
real step on the high road to the construction
of perhaps, an elaborate experimental station.
However that may be, every user of wireless
apparatus finds that sooner or later he must
possess a detector valve panel whether he
intends to purchase one or build it himself.

The panel consists of a piece of ebonite
which carries a valve holder, filament resistance
with " off " position, grid condenser having a
value of 0.0002 or 0.0003 microfarads, a grid
leak of value between 1.5 and 2 megohms,
telephone condenser of o.00i or 0.002 micro -
farads and ten terminals. All of these,

n together with about two yards of " Sistoflex "
insulating sleeving and some No. 18 or 20 bare
or tinned copper wire for connecting up, can
be found in the lists of retailers of wireless
parts or at any of the numerous stores
which now specialise in this class of business.

The piece of ebonite, which when purchased
should be highly polished on both sides, must
be large enough, so that when the edges are
filed and rubbed smooth in the manner des-
cribed in the two articles referred to above, a
panel 41in. x 6} in. is obtained. The thick-
ness of the panel is f in. The marking out of
the exact points for drilling holes should be
carried out most carefully and an error of

a in. will not only be apparent to the eye
when the parts are assembled, and thus spoil
the appearance of the work, but in some
instances will make the fitting up of the parts
very difficult and necessitate the enlarging of
any incorrectly located holes with a small rat-
tail file. This advice is offered in order to
impress upon the reader that he must appre-
ciate right from the start the necessity for the
utmost precision and accuracy, as it has such
a marked effect on the appearance and value
of his apparatus. It is quite common in
wireless journals to see reproduced photo-
graphs of amateur apparatus to which the
builder may have given a great deal of time
and thought, yet which present a somewhat
crude appearance for no other reason than that
accuracy in setting out has been lacking.

Having procured the components, place
them on a sheet of paper on which the outline
of the panel is marked and
two edges which are at right angles, fix the
location and size of the holes to be made.
With the great variety of types of components
at present available it is not possible to give a
working drawing making use of purchased
parts, but it is quite a simple matter to go over
them with a rule and thus arrive at the spacing
for the holes.

Drawings of the front and underside of the
panel are given in Figs. i and 2, and photo-
graphs of one constructed on the same lines
but embodying another style of components
are given in Figs. 3 and 4.

Before assembling, it is necessary to remove
the polished surface of the ebonite and a good
finish to the faces can be obtained by rubbing
down with a piece of emery cloth mapped
round a block of wood. By employing a
circular motion an even surface can be obtained,
free from scratches. The reader is reminded
that is is quite a simple matter to have the panel
engraved by carefully marking it and placing
it in the hands of one of the several firms who
undertake this work and whose addresses can
be found in the advertisement pages of this
journal.
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The wiring up can be clearly seen in the
drawing of the under -side and it should be
observed that the leads do not take the shortest
route between the points which they connect
but are arranged parallel to the sides. This is

AND RADIO REVIEW MARCH 10, 1923

Fig. 5 is a circuit diagram of the panel
wired up for experimental reception, while
it shows also the arrangement worked out prac-
tically The method shown for obtaining
reaction should not be used by the experimenter

Fig. 5. The method of connecting up the panel in an experimental receiving circuit. The tuning coils

are of the type described in recent issues, though any arrangement of coupling coils may be employed. A

circuit of the entire outfit is shown diagrammatically on the left.

a good practice for simplicity in tracing
connections though in multivalve sets it is
liable to set up noises owing to induction
between certain of the leads. For this reason
grid and tuning circuit leads should be well
spaced from all others and kept as short as
possible.

on broadcasting wavelengths, and many articles
in this journal have advocated methods of
limiting the extent of interference by receiving
apparatus. This matter will be dealt with
again in an early issue as applicable to the
detector panel here described.

F.H.H.
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The Transatlantic Amateur Tests.
SUMMARISED REPORT OF BRITISH RECEPTIONS.

By PHILIP R. COURSEY, B.So., A.M.I.E.E.

BRIEF notes have already appeared in these
columns indicating some slight measure of
the success of the series of Transatlantic Tests

recently completed. Not only have they been
successful, but the results achieved have astonished
both the Americans and ourselves, even although
we had some indication in advance of what was
likely to come from the almost daily reports of
American short-wave signals-amateur and broad-
casting-being heard here.

The difference between the reports from a few
listeners prior to the Tests, and the multitude of
receptions made during the Test periods, arises
almost entirely from the larger number of listeners
taking part. Although we know quite well, and
have also been repeatedly reminded of it by the
U.S. League, that the bulk of U.S. radio amateurs
are sending every night and should therefore be
able to be heard here, there is no question that the
publication of definite test arrangements acts as
an enormous stimulus to encourage people to stay
up all night and listen for signals.

The time difference between the two countries is
a great deterrent to such listening -in without some
additional encouragement, since we all have our
daily duties ; we have broadcasting till 10.30 p.m.,
we then have our own work to attend to, and if
after that, from midnight to 6 a.m., we listen in for
the U.S. signals, we have a rather small proportion
of the twenty-four hours left for sleep. However,
a number of listeners sacrificed their sleep during
the tests, and sent. in many reports of receptions
made.

It may be useful here to recall briefly the main
outline of the Tests. The first part lasted from
December 12th to 21st inclusive, between midnight
and 0600 G.M.T., during which times the U.S. and
Canadian amateurs transmitted special test signals
to Europe. From midnight to 2.30 a.m. each night
there were ten " free-for-all " periods, each of
fifteen minutes duration, and during these periods
the transmitters in any one district could transmit
for one fifteen -minute period. The transmission
time for each district was changed from night to
night so as to give everyone as far as possible an
equal chance.o Between 2.30 a.m. and 6 a.m. successive
fifteen -minute periods were allocated to groups of
stations for individual " transmissions, such
transmissions including a special code word to
enable the receptions to be verified on this side.
In addition to these special transmissions, there
were the ordinary communications between various
U.S. amateurs, which were continuing throughout
the whole time of the Tests.

Reports of receptions were asked for day by day
so that the results obtained could be sent back to
the American Radio Relay League by a radio
message from Carnarvon each morning. These

messages were repeated by New Brunswick station
so that all U.S. and Canadian amateurs could get
some idea of how the Tests were progressing.
Many listeners were good enough to forward their
results daily by telegram, telephone, or by express
letter, and so materially helped in the preparation
of these daily reports. Other reports were received
by post, and were incorporated in the daily radio
messages as early as possible. As the end of the
Test periods approached Christmas, however, there
were greater delays in the post reports, so that the
daily radio messages towards the end of the tests,
while reporting many receptions, were by no means
complete. Some reports-in some cases posted
from only a few miles away-were delayed in the
post for over a week before delivery, and this fact,
together with the large number of reports to be
analysed, has accounted for the delay in presenting
any proper report of the results achieved.

Before proceeding to a detailed discussion of the
results it may be of interest to mention the
radio messages which were prepared for trans-
mission each day from Carnarvon. These messages,
as has been explained in an earlier article in these
columns, were sent in a code so as to avoid errors
arising from accidental telegraphic mistakes, a
word being used for each letter of the call sign
being reported, the initial letter of the word giving
the particular letter it is desired to indicate. Thus,
1 BCG was reported as " One Boy Cast George,"
and so on.

Messages were transmitted daily from Carnarvon
at 0700 G.M.T. from December 13th to December
23rd.

Unfortunately a few errors crept into these
messages as transmitted, arising from the
difficulties under which they were prepared-some
in intervals between other office and experimental
work, some in odd momenta snatched during the
erection of the transmitting station 5 WS, some in
the small hours of the morning. One or two errors
have apparently arisen due to verbal mistakes
occasioned by the necessity of shouting the calls
from one person checking them off to another
preparing the list for transmission, over the noise of
motors,etc. (at 5 WS), while others apparently arose
from their having to be passed over the telephone.
The summary set out below, of calls received each
night, gives however a truer idea of the test results
than the above telegrams, since some results were
received too late for transmission by the radioed
reports.

On some occasions certain U.S. stations were
heard using their special code words at other times
than during the " individual " transmission periods
set out in the schedules, and when these were
reported correctly, with the proper call letters, etc.,
they were reported in the radiograms as calls heard
with code words verified. In the tabulated results
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set out below, these interceptions, if not during
the " individual " periods, have been separated
from the others, and included under Sections B
or C as more appropriate.

During the ten days of the reception tests reports
were received from 47 different amateur listening
stations in Great Britain, and from two Dutch
stations, making 49 in all. The total number
of interceptions of U.S. and Canadian amateur

signals reported in this way during these ten
days was 2,297. This figure includes all inter-
ceptions-" Individual " transmissions, " Test "
signals during the free-for-all periods, and calls
and messages from stations simply carrying on
their ordinary communications and " DX " trans-
missions.

A better idea of the distribution of these calls
heard " amongst these three classes of trans-

" GREAT CIRCLE " MAP WITH LONDON AS CENTRE.

Fig. 1. This map is drawn on the " great circle" projection with London as centre so that it indicates the

correct distance and direction from London to any other point on the map. The distances and directions from

points in England will also be approximately accurate. The numbers indicated in different areas of the
United States are the numbers of the different districts.
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TABLE I.

Summary of Numbers of Stations heard.

771

District
(U.S.

Inspection
District, or

Canada).

Number of stations
heard with verified

Individual
Transmissions at

correct times,
with code words,

etc.

Number of stations
heard during

" free for all "
period at correct

schedule
times.

Number of stations
I heard working

DX, sending
messages,

I etc.

Total number of
different stations

heard.

1st 20 44 97 134

2nd 24 44 126 154

3rd 15 26 45 59

4th 5 6 9 14

5th 2 3 20 24

6th 1 0 1 2

7th 0 0 5 5

8th 21 13 63 82
9th 5 1 28 31

Canada 1 1
I

2 2

Totals 94 138 393 507

In the above table the U.S. Inspection districts are identical with the numbers on the map, Figure 1.

missions may be obtained from the following
summary, giving the numbers of different stations
heard, under each of these classes for each of the
U.S. inspection districts and for Canada.

It will be observed that the figures in the last
column of the above table are not simply the sums
of those in the preceding columns, as several of the
stations heard making individual transmissions
with code words, or transmitting at the schedule
times during the free-for-all periods were also
heard at other times sending messages, etc. The
figures given in the last column are the numbers of
different stations in each district that were heard
during the tests.

The most successful districts were obviously the
first and second, the third and eighth being next
best. This, of course, was to be expected, both from
last year's tests and also because these districts are
nearer to the Atlantic seaboard. The sixth and
seventh districts, on the Pacific coast, are naturally
lees well represented. A sixth district station was,
however, heard with code word, thus verifying the
reception, which reception is really a remarkable
performance considering that the station is located
in Arizona, on the Pacific side of the Rocky
Mountains. Signals from all districts have been
reported, but as several of these from the sixth and
seventh districts were only ordinary DX calls, it
was not possible definitely to verify them, as in the
case of the individual transmissions.

It should also be pointed out that some signals
(with code words) were reported on every night of
the tests. The number reported varied largely
from night to night, there being in particular two

bad nights and one especially good one, and bearing
this in mind, an average of over 200 interceptions
from 50 different stations per night seems to the
writer to be a great tribute both to the design of
the receiving apparatus used, and to the skill of the
operators who were listening in.

The wide area from which signals were heard is
perhaps emphasised by the map in Fig. 1, which
is a " great -circle " map plotted out from London
as centre. Such a map gives an accurate idea of
the apparent directions of the various places from
London, as well as their true distances, since the
waves will presumably follow the shortest path
over the earth's surface, which is the " great
circle " between those places. The " great circle "
distances of these U.S. stations from any point in
Great Britain will not differ very much from their
distance from London, from which centre this map
has been plotted.

This map has marked on it the approximate
boundaries of the various U.S. Inspection Districts,
so that the average distance of these districts can
also be estimated.

In the following table (II) is given a list of the
U.S. and Canadian stations heard, together with the
names of the station owners, and the address and
location of each station. This table gives only
those stations that have been heard making indi-
vidual transmissions at the correct times, and whose
code words have been verified, as only these stations
were included with their owners and addresses in
the schedule sent over from the American Radio
Relay League.
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TABLE II.

List of U.S. and Canadian Stations reported in Great Britain and Holland during " Individual" periods,
the Codes being verified.

Call
Letters.

1 AGK
1 AHZ
1 AJP
1 ASF
1 AZW
1 BCF
1 BCG
1 BDI

1 BEP
1 BET
1 BGF
1 BKQ

1 CJA
1 CMK
1 CNF
1 FB
1 GV
1 XM

1 YK

1 ZE

2 AFP
2 AHO
2 APD
2 AWF
2 AWL
2 AYV
2 BML
2 BNZ
2 BQU
2 BRB
2 CKN
2 CQZ
2 EL
2 GK
2 GR
2 HJ
21-1W
2 KF
2 LO
2 NZ
2 UD
2 XAP
2 ZK
2 ZL

Name of Owner of
Station.

S. K. Hefferman
H. N. Dole
N. Bishop ..
L. F. Sise
H. Toumajanian
L. G. Cushing
M. Cronkhite
F. E. Handy

F. L. Vanderpoel
College of the Holy Cross..
P. 0. Briggs
Worcester Co. Radio Asso-

ciation.
G. E. Nothnagle
P. H. Bloom ..
St. Mark's Radio Club
L. G. Cumming
H. H. Tilley
Massachusetts Institute

Technology.
Worcester Polytechnic In-

stitute.
T. Vermilya

G. Milne .

of

Eastern C. W. Association
C. F. Muchenhoupt
E. Wirsing
R. S. Johnson
N. van Heuvel
A. B. Tyrell
E. A. Dickinson
H. Kuch
E. M. Glaser
B. M. Francisco
R. M. Morris,
H. H. Carman
A. G. Kastenmeyer
J. M. High, Jr. ..
H. J. Hasbrouck, Jr.
A. M. Hanna
H. D. Selvage
N. D. Dunham
E. R. Raguse
W. B. Ross..
H. R. Mimms
G. C. Cannon
J. 0. Smith

3 ABF R. T. Shaw..
3 AUU W. M. Lamb
3 BG P. C. Peterson

3 BGT C. S.

.

.

Address.

284, Grove Street ..
27, Columbus Avenue
Box 336, Yale Station
31, Power House Road
70, Broadway . .

412, Hannibal Hamlin
Hall.

(Dept. of Physics)..
52, Girard Avenue
776, Main Street ..

176, Waldemare Avenue ..
682, East Street ..

83, Marlboro Street
119, Pratt Street ..

24, Allen Street

142, Totowa Road
150, Coit Street .. . .

317, Church Street
33, Quail Street .. . .

413, Magn- olia Street . .

10, Hawthorne Place
Bertha Place, Grymes Hill
845, East 13th Street
12, North Jay Street
827, Cross Avenue

417, Paige S- treet
Riverdale -on -Hudson

1211, Hatters Street . .

45, Durand Place
103, South 1st Avenue
151, Main Street ..
1957, 61st Street .. . .

Box 592 . . .

183, Drake Avenue
3, Corona Avenue

1914, Park Avenue

Ashland Avenue and Hood
Road.

Rumson and Ventaor
Avenuo.

Town.

Salem ..
Haverhill
New Haven
Medford
Newport
S. Duxbury
Greenwich
Orono ..

Litchfield
Worcester
Hartford
Worsester

Bridgeport
Holyoke
Southboro
Boston
Providence
Cambridge

Worcester

Marion

.

.

.

.

Pater son . .

Irvington ..
Poughkeepsie
Albany
Red Bank ..
New Brunswick
Riverhead ..
East Orange ..
Saten Island ..
Brooklyn ..
Schenectady ..
Elizabeth ..
Freeport ..
Schenectady ..
New York City
Port Chester ..
Troy ..
Irvington ..
New Brunswick
Tottenville
Brooklyn ..
Troy ..
New Rochelle..
Valley Stream

Wimington
Petersburg
Falcroft

Atlantic Cit3

State.

Massachusetts.
Massachusetts.
Connecticut.
Massachusetts.
Rhode Island.
Massachusetts.
Connecticut.
Maine.

Connecticut.
Massachusetts.
Connecticut.
Massachusetts.

Connecticut.
Massachusetts.
Massachusetts.
Massachusetts.
Rhode Island.
Massachusetts.

Massachusetts.

Massachusetts.

New Jersey.
New Jersey.
New York.
New York.
New Jersey.
New Jersey.
Long Island.
New Jersey.
New York.
New York.
New York.
New Jersey.
Long Island.
New York.
New York.
New York.
New York.
New Jersey.
New Jersey.
Long Island.
New York.
New York.
New York.
Long Island.

Delaware.
Virginia.
Pennsylvania.

New Jersey.
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By Courle. of the American Rath° Relay League

I. Transmittingeguipment at 9QN. Chicago. This station has been heard in Holbtrrd. 2. 8AQO, at
Cazenoria, New York. 3. Receieing apparatus at 9QN. 4. Fan aerial of 1ZE, Marion, Mass.
5. Taking the reports from MUU and UFT. Left to right, K. B. Warner (Secretary, A.R.R.L.), F. H.

8chmll (Traffic Manager, A.R.R.L.), Hiram Maxim (President, A.P.R.L.).



Call
Letters.

3 BIJ
3 BLF
3 BNU
3 CC
3 CG
3 FS
3 NH
3 XM
3 YO
3 ZW
3 ZZ

4 BY
4 EA
4 EB
4 ID
4 KM

5 FV
5 XK

6 ZZ

8 AQO
8 ATU
8 AWP
8 AWZ
8 AXC
8 BFM
8 BK
8 BNJ
8 BPL
8 BXH
8 IB
8 KG
8 ML

8 OW
8 SP
8 UE
8 XE
8 YD
8 ZAF
8 ZW
8 ZZ

9 AUL
9 DYN
9 FM
9 XAC
9 ZN

9 AL
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TABLE IL-Continued.

Name of Owner of
Station. Address. Town.

W. R. Selden
R. Hofman
0. A. Hickey
C. W. Weber ..
V. M. Wintermute
C. G. Benzing
W. G. Butterfield ..
H. J. Hemphill ..
Lafayette College ..
W. A. Parks
A. A. Kubiac

J. E. Hodge
A. W. Parker
B. W. Cochran
J. H. Robertson
T. K. Rush..

J. De Witt
P. Stout ..

H. L. Gooding

C. B. Meredith ..
J. K. Marcus ..
S. W. Woodworth
C. L. White .

E. Manley .

C. J. Sonneberger
H. G. Squires ..
W. Black
S. J. Hutchinson, jr.
H. C. Hedges ..
R. C. Higgy
J. W. Kidd..
F. M. Murphy

A. Mag
A. G. Kilmer
N. Schafer
Penn State College
Shaw Technical School
R. C. Bohemian ..
E. W. Weimer
C. E. Darr

L. C. Smeby
D. and M. Koerner
S. J. Blum ..
R. Karlowa
R. H. G. Matthews

A. H. K. Russell ..

.

.

.

.

.

.

201, Franklin Street Richmond
202, N. Addison Street . Richmond
22, W. Fairview Street Bethlehem
Huntingdon Road . Abingdon
47, Spring Street .. Newton
2425, S. 12th Street . Philadelphia

.. Plainfield
233. Pyne Hall .. Prineetown
Radio Club .. Easton
1220, Jackson Street Washington.
54, Burt is Street Craddock

143, Hull Street ..

MO, W. Council Street
22, Cherry Street ..

Savannah
New Bern
Palmetto
Salisbury
Atlanta

.. 1812, 15th Avenue S. .. Nashville

.. 1621, Riverside Drive .. Knoxville

. Douglas

Fernwood Farm ..
87, Kelly Street .. .

425, Brownell Street

214, 5th Street ..
919. Beardsley Street .

14001, Ardenall Avenue
6256, Rohns Avenue
1914, Delaware Avenue
35, 12th Avenue .. .

73, E. Frambes Avenue .

404, Lafayette Street ..
Grand Division and Warner

Road.
4212, Penn Avenue
Box 428 ..
:32, Broadway

1188, Willard Avenue ..
1033, Main Street ..
137, Hill Avenue, Highland

Park.

State.

Vi rginia.
Virginia.
Pennsylvania.
Pennsylvania.
New Jersey.
Pennsylvania.
New Jersey.
New Jersey.
Pennsylvania.

Virginia.

Georgia.
N. Carolina.
Georgia.
N. Carolina.
Georgia.

.. Tennessee.
.. Tennessee.

.. Arizona.

Cazenovia New York.
Rochester . New York.
Syracuse New York.
Stockdale Ohio.
Marietta Ohio.
Akron .. Ohio.
E. Cleveland Ohio.
Detroit Michigan.
Swissvale Pennsylvania.
Columbus Ohio.
Columbus Ohio.
Niles .. Ohio.
Cleveland Ohio.

Pittsburgh Pennsylvania.
Fairmont .. W. Virginia.
Lancaster .. New York.
State College .. Pennsylvania.
East Cleveland Ohio.
Columbus Ohio.
Wheeling W. Virginia.
Detroit Michigan.

.. 1504, W. Broadway .. Minneapolis ..- .. .. Kempton ..

.. 702, Shukert Buildings .. Kansas City ..

.. 5000, Brady Street Road .. Davenport ..

.. 332, S. Michigan Avenue . . Chicago ..

.. I I, Pinewood Avenue

Minnesota.
Illinois.
Missouri.
Iowa.
Illinois

. Toronto .. Ontario, Canada.

A further instalment of this summarised report of the Transatlantic Tests mill be included in our next issue.
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The Research Laboratories of the General
Electric Company at Wembley.

THE new research laboratories of the
General Electric Company, Ltd., situ-
ated in Wembley, Middlesex, were

formally opened on February 27th by the
Rt. Hon. Lord Robert Cecil, K.C., M.P. A
description of the arrangement of the labora-
tories is considered to be of special interest,
as they probably represent the largest electrical
research department in this country, and
approach in magnitude those controlled by

Adjoining this laboratory is a lamp develop-
ment section. Here is established complete
manufacturing plant for producing all types
of lamps, adjoining which is the Valve Depart-
ment, and, as regards general manufacturing
processes, may be regarded as a development
of the Lamp Department. A complete
description of the manufacture of thermionic
valves by the M.O. Valve Company was given
in a recent issue,* and the accompanying

The Valve Research Department.

the large electrical manufacturing establish-
ments in the United States.

The laboratories are divided into a number
of departments according to the class of investi-
gation carried on, and a brief description of
the many sections is given below.

Each laboratory, apart from the interesting
equipment installed for a number of routine
tests, was arranged with demonstration equip-
ment for indicating the progress made by the
company in the design of all classes of
electrical gear.

In the vacuum physics laboratory were
demonstrated a number of attractive experi-
ments relating in particular to gas filled lamps,
and an instrument was exhibited which is
used for determining the most suitable
arrangement of filament both as to length and
formation.

photograph shows a large transmitting valve
in the process of being exhausted. This
depa.tment is equipped with elaborate test
tables for examining the valves manufactured
in the laboratory. Special attention is being
given to the design and manufacture of the
dull emitter type of valve, having thorium
treated filaments. The dull emitter filament
requires a voltage of 1.6 and a current of
0.36 amperes, whilst the ordinary receiving
valve of similar dimensions requires a voltage
of 4 and a current of 0.7 amperes, or more than
four times that of the dull emitter. Owing to
the marked oxidising properties of the thorium
treated filaments, special precautions have to
be taken in manufacture in older to obtain a
very high degree of vacuum. A method of
obtaining a suitable vacuum has been developed
and valves are being produced which have

*P. 641. August 19th, 1922.
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very long working lives, frequently as high as
5,000 hours.

The electrical laboratory contained a number
of interesting exhibits and, to the wireless
experimenter, the thermionic repeater apparatus
was especially attractive. By means of this
apparatus it is possible to carefully investigate
distortion as may be produced in valve
amplifiers, and great attention can conse-
quently be given to the design of equipment
intended for distortionless amplifying at voice
frequencies.

Passing from the electrical room, the
generating sub -station was visited in which

AND RADIO REVIEW MARCH 10, 1923

Glass making and glass examining labora-
tories are to be found in which investigations
are carried out concerning all the physical
properties of glass.

Two other laboratories are devoted to the
investigation and manufacture of various
types of primary batteries, and test racks are
arranged for investigating the properties of
the various types under working conditions.

Other laboratories are arranged for testing
the life of lamps and for carrying out colour
determinations.

Adjoining the latter department is a labora-
tory devoted to research in the design and

A corner of the Electrical Laboratory.

were to be seen a number of machines used
for producing electrical power for use
throughout the laboratories. Installed in this
room also are a number of pumps which are
coupled up to pipe lines extending throughout
the building, and enabling apparatus to
be roughly exhausted before being connected
to more elaborate pumps for producing high
vacuum.

Metal and wood -working workshops adjoin
the main building and are liberally equipped
with machines for instrument manufacture.

A microscopy laboratory is also to be found
and is engaged chiefly in the examination of
thorium and other filaments.

A laboratory is provided for the study of
metallurgy as applied to lamp filament manu-
facture, and experiments were in progress in
this laboratory demonstrating how fine wire
filaments were manufactured.

application of neon gas filled lamps, and it is
interesting to learn that the manufacture of
neon tubes for the rectification of high potential
currents, such as are used in wireless trans-
mission, is contemplated. A novel type of
oscillograph is exhibited here consisting of a
rotating tube, the electrodes of which were
slightly separated in order to distribute the
glow. The simplicity of this apparatus should
bring it within the sphere of the amateur
worker when more details relating to its con-
struction become available.

The General Electric Company, Ltd., are
to be congratulated on the setting up of such
a well-equipped research department, which is
in the hands of the able research engineer,
Mr. Clifford C. Patterson, while conversations
with his staff indicated that they were possessed
of the fullest expert knowledge of the work in
which they are engaged.
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Notes
The Bamberger Tests.

Reports continue to reach us of the reception
of the test broadcast transmission on February
24th from WOR, the Bamberger station, New
York.

One of the notably successful attempts was that
of Mr. D. W. Pugh, of Ealing, who heard the whole
transmission distinctly with the use of a single
valve employing reaction.

Other amateurs whose nocturnal vigil was rewarded
by the reception of WOR were as follows :-
Mr. Brian A. Butt, Kingston -on -Thames. 1 H.F.,

detector.
Mr. W. R. Stainton, Leigh, Lancs. Detector, 1 L.F.
Mr. A. S. Gosling, Nottingham. 1 H.F., detector.
Mr. T. E. Hamblett, St. Helens, Lancs. 1 H.F.,

detector.

Mr. Henley, London. 3 valves (Bumdept Ultra III ).
Mr. Pool, Newton Abbott. 3 valves ( do. do.)
Mr. A. G. Yates, Lincoln. 1 H.F., detector, 1 L.F.
Mr. F. Wiseman, Jun., Buxton. Detector, 2 L.F
Mr. A. G. Saunders, Runcorn, Cheshire. Detector

2 L.F.
Mr. C. J. Flint, Stafford. Detector, 2 L.F.
Mr. R. D. S. Hodgins, Egerton, Kent. 2 H.F.,

detector.
Mr. R. Hardy, Nelson, Lancs. 1 H.F., detector,

1 L.F.
Mr. H. D. Pope, Swindon, 1 H.F., detector, 1 L.F.
Mr. H. A. Brooke, Maldon, Essex. 1 H.F., detector,

1 L.F.
Mr. Graham Hunt, Torquay. 2 H.F.,detector.
Mr. John R. Jones, Victoria Park, .2. 1 H.F.,

detector, 1 L.F.
Mr. G. Trice, Godalming. 2 H.F., detector.
Mr. R. T. Wright, Chiswick. Detector, 2 L.F.
Mr. Tucker,Loughborough. 4 valves (Burndept

IV).
Mr. R. J. Wood, Halifax. 2 H.F. detector, 1 L.F.
Mr. I. W. Woodrow, Lowestoft. 1 H.F., detector,

2 L.F.
Mr. W. Douglas Clague, Gateshead -on -Tyne. 2 H.F.,

detector, 2 L.F.
Mr. Jas. Hawley, Musselburgh, N.B. 3 H.F.,

detector, 1 L.F.
Mr. H. J. Gathers, Brighton. 4 valves (Burndept

Ethophone V Broadcast Receiver).
Mr. Thos. Ball, Cannock.
Mr. W. Pratt, London, W.I.
2 LO Programme in U.S. Newspapers.

A New York telegram announces that, as a
matter of course, the newspapers now publish the
programme of 2 LO, the London Broadcasting
station, in common with the principal American
stations. London has been included in consequence
of the broadcasting by a Newark, New Jersey, store
on February 23rd, of a radio concert in which
items from London, Paris and even Berlin, were
heard.

Birmingham Heard in Canada.
On February 18th, says the Times, a message

sent out by the Birmingham Broadcasting station
was picked up by Mr. Humphrey Marshall, of
London (Ontario).

Parliamentary Proceedings not to be Broad-
cast.

That he did not think that the Hon. Member's
proposal was desirable was Mr. Bonar Law's
reply on February 26th to Mr. Tillett (Lab.,
Salford, N.), who asked whether the Prime Minister
would consider the practicability of arranging for
the proceedings of the House to be broadcast.
The Experimental Licence.

In the House of Commons on February 20th,
Mr. Neville Chamberlain stated that the issue of
experimental licences, for which applications were
being received in very large numbers from persons
who did not appear to be bona fide experimenters,
was at present subject to some delay, but he hoped
to make arrangements which would obviate it.

British Broadcasting Heard in Sweden.
At Lund, in the South of Sweden, approximately

700 miles from this country, Dr. G. Alb. Nilsson
states that he is able to receive all the British
Broadcasting stations with only one valve, with
reaction, and an antenna of moderate size. Every
word can be understood. With the addition of
a two -valve note magnifier, speech and music
can be heard in a large room. On the same set,
he adds, using one detector and two L.F., but
with a single wire of 25 feet stretched across the
floor, the British Broadcasting stations can be
heard one or two feet from the telephones.

Broadcast Concerts from Italy.
The possibility that listeners -in will soon have

an .opportunity of hearing wireless concerts direct
from " the land of song " is indicated by the an-
nouncement that the Italian Government has been
authorised to allow the building of wireless telegraph
and telephone stations by private companies.

The Conscience of the Listener -in.
That owners of unlicensed home-made sets are

not such unmitigated " pirates " as is suggested
in some quarters is reflected by the report that the
British Broadcasting Company is receiving, almost
daily, remittances of " conscience money " from
anonymous sources. The company refuses, how-
ever, to collaborate in the alleviation of stricken
consciences, for the money so received is regularly
handed to a number of deserving charities.
Comprehensive.

Advertisement in local paper : "House to let,
furnitdre effects, wireless (one valve), etc., £250
all in."

Cardiff Tries Lower Wavelength.
In consequence of complaints by listeners -in

to 5 WA of interference by Newcastle and Manches-
ter, the new Welsh Broadcast Station, on February
21st, reduced its wavelength to 353 metres.
Although this is rather low (the lowest in the
broadcast band), it is believed that the change
will give satisfaction. Further tests will be made,
however, if trouble is still experienced, so that the
complete elimination lef other stations may be
attained.
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Broadcasting Difficulties in Shanghai.
That any wireless sets imported would be seized

as contraband of war, was the information received
from the Shanghai Customs Commissioner by an
American Company which had announced the
intention of inaugurating a wireless broadcasting
service.
Imperial Wireless Chain.

An announcement is made from Ottawa from
which it would appear that the Canadian Govern-
ment has decided not to participate in the Imperial
Wireless Chain Scheme.

According to the Central Newa, the Department
of Marine has issued a licence to the Canadian
Marconi Company for the operation of a station
on Vancouver Island, with a nominal range of
7,000 miles. This will enable communication
to he made with Australia, Japan, Montreal and
Great Britain.
Manchester Wireless Convention.

A Convention will be held on Wednesday,
March 21st, at the Albion Hotel, Piccadilly, Man-
chester, under the auspices of the Manchester
Wireless Society in connection with the forthcoming
wireless exhibition organised by Messrs. Bertram
Day & Co., Ltd., to be held in the Burlington Hall,
Burlington Street, Manchester, from March 17th to
24th inclusive.

All members of wireless societies are invited.
Visitors are requested to meet at the exhibition
before 4.30 p.m. on that day, or at the Albion Hotel
not later than 5 p.m. Tea will be served between
5 p.m. and 5.45 p.m., and the meeting will com-
mence at 6 p.m. prompt.

Dr. Hodgson, M.D., F.R.C.S., L.R.C.P. (Presi-
dent) will occupy the chair, and a discussion will
be invited on various subjects appertaining to
amateur wireless.

Suggestions for the agenda ehould reach the
Hon. Secretary, 2, Parkside Road, Princess Road,
Manchester, not later than March 12th.

It is requested that as many as possible will
attend.

Any further particulars may be obtained from
the Hon. Secretary.

THREE NEW BOOKS.
ANEW publication which will be readily
welcomed by all whose interests turn to
wireless constructional or experimental

work, has this week made its appearance, and is
entitled " The Amateur Book of Wireless Circuits."*
The author, Mr. F. H. Haynes, is known to readers
of this journal by his contributions under the
heading of " Experimental Station Design," and
on a number of other practical subjects. On the
107 pages are to be found 111 reliable circuits,
each accompanied with such working advice as may
be needed in the practical application of the
arrangement shown. The book is progressively
arranged so that the beginner will at once find
circuits to meet his needs, and he may look ahead
and frame the lines on which his set may develop.
The inclusion of such circuits as accumulator

* " The Amateur's Book of Wireless Circuits."
By F. H. Haynes. Post free, 2s. 10d. The
Wireless Press, Ltd.
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charging by a variety of methods from A.C. and
D.C. mains, wavemeters, and ex -Government
apparatus, renders the book most helpful. Many
pages are devoted to useful switching systems
making use of Dewar and other switches, and types
of break jacks available on the British market.
By turning over the pages of this valuable book
it is possible rapidly to gain a knowledge of the
best modern radio practice, from all types of
crystal sets to telephony transmitters of moderate
power.

Although booklets and cards of instruction are
issued with every broadcast receiver, possessors
of these instruments are often desirous of knowing
more about the apparatus, feeling that with a little
more instruction they could get far better results.
With the object of satisfying this desire, the
Wireless Press, Ltd., has just issued a useful
sixpenny book entitled " Your Broadcast Receiver
and How to Work It."t The author, Mr. Percy
W. Harris, is known to readers of this journal
and has endeavoured throughout the book to give
practical hints and tips that can be applied at once
by every reader. The text of the book is ac-
companied by a number of interesting photographs
of English and American broadcasting stations,
and should prove helpful to the large number of
broadcast listeners who do not desire to trouble
themselves with the study of theory.

The recent highly instructive and interesting
articles by Dr. J. A. Fleming, the eminent scientist,
which have been appearing during the last few
months in this journal, have been reprinted in
book form, and readers ought certainly to possess
themselves of one of these interesting volumes.
Dr. Fleming, the inventor of the valve, is well
known to our readers for his clear exponential
powers and lucid descriptions and the interesting
way in which he describes his pet theme-the valve
and its application to Wireless-is well known
to all. His articles, it will be remembered, dealt
in a most complete and concise manner with
Wireless Telephony, and were entitled " Electrons,
Electric Waves and Wireless Telephony." In
the first chapter Waves and Wave Production
are extensively dealt with, followed by a chapter
on Waves in Air, showing many novel and yet
simple methods of measuring and recording them.
Descriptions of atomic structure, electrons and
molecules have a chapter to themselves under the
title of " The Structure of Atoms," leading up to
a chapter on Electromagnetic Wave Forces and
Radiation. The Production and Detection of
Long Electric Waves introduces a chapter on
Telephony and Speech Transmission, and the last
chapter (there are seven in all) deals with the
principles of Wireless Telephony, with its problems
and special features, concluding with the present
activities in the science as exemplified by radio
broadcasting in England. The edition, clearly
printed and handsomely bound, will, we under-
stand, be ready for sale during the coming week.

t" Your Broadcast Receiver and How to
Work It." By Percy W. Harris. Post free, 8d.
The Wireless Press, Ltd.

* " Electrons, Electric Waves and Wireless
Telephony." By Dr. J. A. Fleming, M.A., F.R.S.
Post free, 8s. 3d. The Wireless Press, Ltd.
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Correspondence
To the Editor of THE WIRELESS WORLD AND

RADIO REVIEW.
Sue,-I read with interest a recent letter in your

Correspondence column dealing with a frame
aerial.

As I am also getting very good results from one,
I should like to state my experiences, in the hope
that they will be of interest to some of your readers.
The frame is approximately four feet six inches
square, or some six feet across the diagonals, with
the diagonals vertical and horizontal.

It is wound with No. 16 gauge copper wire in two
sections, the wires are spaced approximately f in.
apart on ebonite combs,as described in Mr. Coursey's
book, " The Experimenter's Handbook."

Each section consists of eight turns and will
tune, with a 0.001 condenser, from about 325 to
750 metres. The two sections in series with the
same condenser gives me somewhere between
900 to 1,500 metres.

Results when using five valves (two H.F. tuned
transformer coupled, detector, and two low
frequency amplifiers) are as follows : -

British Broadcasting. Very loud and clear tele-
phony from London, Birmingham and Manchester,
under favourable conditions, and using two pairs
of phones in series, it is quite possible to make re-
ception too loud for comfort and this without
distortion. There is no noticeable difference in the
strength of any of these stations now, though they
have varied considerably in the past. London
and Birmingham are some 200 miles from here,
and Manchester nearly 300.

Hague Telephony. This is received at quite
readable strength, but owing to jamming from a
C.W. station, there is a fair amount of distortion.
There is no difficulty in tuning in.

I am almost afraid to put the next heading
down, but it is really true. Anyway, I have received
American telephony of quite readable strength
on the frame with five valves arranged as above.
On the mornings of the 24th and 25th December
respectively, I heard WZY and WJZ and was
able to follow the programmes fairly well. WZY,
the station of the General Electrical Co., Schenec-
tady, is by far the best that I get on my outside
aerial. I have frequently followed his speech with
the telephones on my knees.

Croydon and Le Bourget telephony is easy,
Lympne rather more difficult. I have a good
outside aerial, and so am able to make a comparison.
The frame I should say is about a valve -strength
weaker than the outside aerial, or perhaps it would
be more correct to say between one and two -valve
strength.

No reaction coil is employed in either case, the
set oscillating very easily to any wavelength by
tuning the transformers ; in fact on short wave-
lengths I have to use the potentiometer freely.

I have yet to hear my first atmospheric with
the frame and its directional properties give some
selectivity. The chief trouble is stray capacity
effects, long handles for tuning being absolutely
necessary ; in fact, for American telephony I prefer
to sit well away from the instrument table and
operate the controls with a walking stick. When

tuned critically, shifting the 'phones (H.R.) on one's
head is often sufficient to lose the signal or induce
howling.

But for English Broadcasting such fine tuning
is not at all necessary.

I trust these facts may induce some of your
readers to experiment on these lines, for I believe
there is a big field here yet only partly explored.

I can assure your readers that I do not consider
either the above results or my instruments ex-
ceptional, but that I feel sure that anyone else
working on these lines will get similar results.

EDGAR R. KELMAW.
Guernsey, Channel Islands,

January let, 1923.

To the Editor of THE WIRELESS WORLD AND
RADIO REVIEW.

Sin,-The points raised by Mr. L. F. Fogarty in
his letter to The Wireless World and Radio Review
in connection with the subject of H.T. electrolytic
rectifiers, are interesting ones. In particular, I
hardly expected that my use of four banks of
rectifier cells and an ordinary transformer instead
of two banks of cells and a split -winding trans-
former would pass unchallenged. Although only
half the number of cells is required for a given
voltage where the centre -tapped transformer is
used, I maintain that this method is not very
convenient for general experimental purposes.
The centre -tapping must be exactly half -way on
the secondary, both as regards resistance and in-
ductance ; this practically prohibits tapping various
voltages off the secondary as the balance would
be upset thereby. On the other hand, the cells
are so cheaply and easily made that the use of
twice the number with an ordinary transformer
does not present much objection.

Mr. Fogarty's experience with ammonium phos-
phate seems to be less fortunate than my own.
The pure salt only should be used if the best results
are desired, the difference between pure and com-
mercial ammonium phosphate being quite as great
as that existing between chalk and the proverbial
cheese. With regard to the electrolyte creeping
and corroding the brass connectors, I find that the
paraffin oil stops this entirely. I totally disagree
that any decomposition of the paraffin takes place,
even at heavy loads ; paraffin being chemically
inert to anything but the most powerful oxidizing
agents, such as chlorine or fuming sulphuric acid.
1 have a rectifier of 40 cells with strip electrodes
1 cm. wide immersed in a solution of pure ammo-
nium phosphate, covered with a layer of paraffin
which has been performing heavy duty since it
was made up over a month ago. Amongst other
things it has been supplying an experimental
Chaffee gap, which takes nearly 0.2 amp. at over
500 volts. The electrolyte is still quite clear,
practically no sediment has formed and no appreci-
able creeping has taken place. The only noticeable
thing is a slight decrease of the paraffin in each cell
due to slow natural evaporation.

Scrupulous cleanliness of the surfaces of the
aluminium electrodes is essential, and for satis-
factory working the area of the aluminium elec-
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trode in each cell should be so proportioned that
the current density is of the order of 10 millliamps.
per square centimetre.

I have had no opportunity of making oscillo-
graphs of the rectifier output.

E. H. RoanssoN.
The recent letter from Mr. Robert Tingey and

reply from Dr. J. A. Fleming on the matter of
Transatlantic transmission has aroused many
readers to express opinion on the subject, and cast
their vote for or against the theory put forward.
In short, Mr. Tingey put forward the suggestion
that the many high -power Transatlantic stations set
up strains in the ether which act as " carriers "
for the low power amateur and broadcast trans-
missions, and facilitate the bridging of the great
distance by the small stations. Dr. Fleming, in
his reply, set aside the theory, explaining that it
was contrary to the properties of ether strains to
react upon one another in their progress. To
facilitate the formation of a correct idea on wave
motion in the ether he gave the analogy of ripples
on an ocean surface tossed by storms. To this
comparison very many readers take exception,
and perhaps with some justification, as waves in
the ocean are not in all respects analogous to those
in the ether, excepting, of course, that it is a fact
that interaction by the waves of large amplitude

. acting as carriers for those more feeble and of other
frequencies does not occur. Owing to the limi-
tations in space, it is not possible to give publication
to many letters which have come to hand, and to
publish some without others would hardly be fair
to the writers or help the reader in forming a true
conception of the subject.

Calendar of Current Events
Friday, March 9th.

SHEFFIELD AND DISTRICT WIRELESS SOCIETY.
At 7.30 p.m. At Dept. of Applied Science,
St. George's Square, Elementary Class conducted
by Mr. J. G. Jackson, B.Sc.

LEEDS AND DISTRICT AMATEUR WIRELESS SOCIETY.
Lecture : " Experiences with an Experimental
Receiving Installation." By Mr. J. Croysdale.

RADIO SOCIETY OF HIGHGATE.
At 7.45 p.m. At the 1919 Club, South Grove.
Lecture : " Measuring Instruments used in
Wireless." By Mr. G. A. V. Sowter, B.Sc.

Sunday, March 11th.
From 3 to 5 p.m. Concert from PCGG, The
Hague, on 1,050 metres.

Monday, March 12th.
At 9.20 to 10.20 p.m. Dutch Concert from
PCGG, The Hague, on 1,050 metres.

IPSWICH AND DISTRICT WIRELESS SOCIETY.
At 8 p.m. At 55, Fonnereau Road. Lecture
by Mr. R. Crombie.

WIRELESS SOCIETY OF HULL AND DISTRICT.
At 7.30 p.m. At the Signal Headquarters.
Lecture by Mr. Lax.

Tuesday, March 13th.
PLYMOUTH WIRELESS AND SCIENTIFIC SOCIETY.

At 7.30 p.m. General discussion and questions
on wireless.

Wednesday, March 14th.
HALIFAX WIRELESS CLUB AND RADIO SCIENTIFIC

SOCIETY.
Lecture by Mr. A. F. Carter, A.M.I.E.E.
EDINBURGH AND DISTRICT RADIO SOCIETY.
At 8 p.m. At R.S.S.A. Hall. Lecture : " Some
Legal Observations on Wireless Telegraphy."
By Mr. A. B. Noble, W.S.

Thursthy, March 15th.
At 9.20 to 10.20 p.m. Dutch Concert from
PCGG, The Hague, on 1,050 metres.

STOKE-ON-TRENT WIRELESS AND EXPERIMENTAL
SOCIETY.

Lecture : " Simple Radio Receivers." By Mr.
F. J. Goodson, B.Sc.

LUTON WIRELESS SOCIETY.
At 8 p.m. At Hitchin Road Boys' School.
Practical Work and Demonstration.

THAMES VALLEY RADIO AND PHYSICAL ASSOCIATION
At 8 p.m. Lecture : " The Problems of Short
Wave Reception." By Mr. Maurice Child.

DERBY WIRELESS CLUB.
At 7.30 p.m. At the Shaftesbury Restaurant.
Lecture : " Accumulators." By Mr. E. F. Clarke,
13. A. , B.Sc., A. M. I.E. E.

Friday, March 16th.
SHEFFIELD AND DISTRICT WIRELESS SOCIETY.
At 7.30 p.m. At Dept. of Applied Science,
St. George's Square. Lecture : " Design and
Construction of Receivers." By Mr. W. Burnet.

LEEDS AND DISTRICT AMATEUR WIRELESS SOCIETY.
Lecture : " The Construction of a Tuner." By
Mr. G. P. Kendall, B.Sc. (Vice -President).

RADIO SOCIETY OF HIOHGATE.
At 7.45 p.m. At the Highgate 1919 Club, South
Grove. Lecture : " Elementary Theory of Wire-
less Reception, Part I." By Mr. H. Andrews.

Saturday, March 17th.
Manchester All -British Wireless Exhibition. At
Burlington Hall, Burlington Street. Opening
Day (March 17th to 24th.)

BROADCASTING STATIONS.
Regular evening programmes, details of which

appear in the daily press, are now conducted from
the following stations of the British Broadcasting
Company :-

London 2L0 369 metres.
Birmingham SIT 420
Manchester 2ZY 385
Newcastle 5NO 400
Cardiff 5WA 395
Glasgow 5SC 415

FRENCH BROADCASTING TIMES.
Eiffel Tower. 2,600 metres. 11.15 a.m. weather

reports (duration 10 mins.) 6.20 p.m., weather
reports and concert (duration about 30 mins.)
10.10 p.m., weather reports (duration 10 mins.).

Radiola Concerts. 1,565 metres., 5.5 p.m. news ;
5.15 p.m. concert till 6 p.m. ; 8.45 p.m. news ;
9 p.m., concert till 10 p.m.

L'Ecole Superieure des Postes, Telegraphes
et Telephones de Paris. 450 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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LONDON , LIMITED.
3. FINCHLEY ROAD, ST. JOHN'S WOOD, N.W.8

Hampstead 1844

HEADPHONES, 4,000
ohms - - - 22/6

(Post 9d.)

L.F. TRANSFORMERS 12 6

Bottles of special shellac
ready for use - - 9d.

VALVE HOLDERS in highly
polished moulded ebonite 1/ -

WE like you to see OUR
Advertisement but should be
much better pleased to see

YOU at our

STAND No. 27
New Hall, at the
Ideal Home Exhibition

OLYMPIA.

FILAMENT RESISTANCES

3/6

3 COIL HOLDERS - 20/-

H.T. BATTERIES, 36 volts,
tapped off with Wander
Plug - - - - 7 6

DUBILIER GRID LEAKS
AND CONDENSER - 5 -

Uniformly Efficient
TIII:supreme excellence of TINGE).*
Wireltss instruments under all con-

ditions and tests is now universally appre-
ciated. A splendid example is the 2 Valve
Model, which is cla:mcd to represent the
hitthest attainment in mechanical perfection
and capacity.

Two Valve Broadcast Receiving Set
Wavelength 300 to :2,s00 metres.

PRICE (as illustrated£17
less alves), : 12 : 6

including Broadcasting Fees.
ALL TINGEY Broadcast Receivers bear the B.B.C. stamp.
All " TINGEY " Valve Apparatus is duly licensed under
Marconi Patents for Amateur use in Great Britain.
Illustrated Catalogue of r, 2, 3, 4 and 5 Valve Broad-
cast Receivers and Experimental Unit System, with
all accessories, Price 6d. Post Free.

OpTal Showr.oml

92, QUEEN ST.,
HAMMERSMITH
LONDON, W.6
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Street, W.1

PRICES
LOUD SPEAKERS
H. I (Large) Low Resistance,
120 ohms, height 2I"... £8 6 0
H.2 (Small) Low Resistance,
120 ohms, height 12" ... 0 0
(High Resistances for either size

2/6 to 5/- extra)

MICROPHONE AMPLIFIERS
For use with L.R. Loud Speakers

(120 ohms output).
120 ohms input - £8 0 0
2,000 ohms input - £6 2 8
For H.R. input and output £6 10 0

  

The "BROWN"
LOUD SPEAKERS
With New Improved Curved Horns

THE requisites of a Loud Speaker
are pure tone, clear articulation,

and good volume of sound. The
" BROWN " Loud Speakers pos-
sess these qualities, and they are
enhanced by the new improved
curved horn.

Visit Our THE NEW HORN of dull blackedLondon
Showrooms aiuminium used with both H. I and
19, Mortimer H.2 is constructed on the loga-

rithmic law of increasing openings
and is acoustically perfect.

THE " BROWN " MICROPHONE
AMPLIFIER

THIS AMPLIFIER magnifies signals,
speech or music, without distortion, and is
of considerable interest to amateurs and
scientific investigators. This magnification
is much greater than that obtained from
a two -valve amplifier. In construction,
this instrument is much more robust than
other relays.

This instrument satisfies the urgent demand
for a reliable, inexpensive amplifier, which
the most inexperienced amateur can use,
and which the most experienced requires.
The necessary transformers are included
in the base.

OBTAINABLE FROM ALL WIRELESS DEALERS.
Illustrated Catalogue of our Headphones, Loud Speakers bAmpliftee post free froo,

S. G. BROWN, LTD.
London Offices and Showrooms (RL FAIL ONLY) -

19, MORTIMER ST., LONDON, W.1
TRADE COMMUNICATIONS ONLY TO:-

HEAD OFFICE & WORKS: VICTORIA RD., NORTH ACTON, LONDON,W.3
Tslegrisnas-" Sidbrownix, London " Telephone-Chiswick izeo.

Sole Agent for the Argentine-Horacio D. Guerrero, Las Heras, 2486, Buenos Aires.

1
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Questions and Answers
NOTE.-This section of the magazine is placed at the disposal of all renders who wish to receive advice

and information on mailers pertaining to both the technical and non -technical sides of wireless work. Rosh rs
should comply with the following roles :-(1) Each questions should be numbered and written on a separate sheet
on one side of the paper. and addressed " Questions and Answers," Editor, THE WIRELESS VIIRLD AND RADIO
REVIEW, 12.13, Henrietta Stree. London, W.C.2. Queries should be clear and concise. (2) Before sending in
their questions readers are advised to search recent numbers to see wheTher the some queries have not been droll
with before. (3) Each communication sent in to be accompanied by the " Questions and Answers" coupon
to be found in the advertisement columns of the issue current at the time of forwarding the questions. (4) The
name and address of the querist. which is for reference and not for publication. to appear at the top of every sheet
or sheets, and unless typewritten. this should be in block capitals. Queries will be answered under the initials
and town of the correspondent, or, if so desired, under a " nom de plume." (3) Inn ride of the fuel that a large
proportion of the circuits and apparatus described in these answers are covered by patents. readers ore advised
before making use of them, to satisfy themselves that they would not be ;gritting patents. (6) Where a
reply through the post is required, every question sent in must be accompanied by a postal
order for the amount of Is., or 3s. 6d. for a maximum of four questions. (7) Four questions
is the oto.e;mum which nosy be sent in at one time.

" X " (Kent) asks (1) Whether the circuit
sobmitted is correct. (2) How many coils would be
required to cover the complete range of wavelengths.
(3) Should it be expected that a cage type aerial
would give an increase in the signal strength. (4)
What is meant by a power valve, and how is it con-
nected to a receiver.

(1) The diagram of connections is correct. We
would point out, however, that the reaction coil.
being coupled with the secondary circuit, may
cause oscillating energy to he generated in the
aerial circuit, and care should therefore be taken.
(2) 14 coils of the type referred to will be required
if you wish to receive signals over the whole wave-
length range. (3) We do not think you should
expect to receive a great increase in signal strength
by substituting for your present aerial a cage
type aerial. (4) A power valve is a valve which
operates according to the same principles 11.5 an
ordinary receiving valve, but the emission is greater.
and a higher anode potential may be used. It is
connected in the circuit in the same mariner as
the ordinary receiving valve, and provision is
made for supplying its anode circuit with a potential
of 200 or 300 volts, according to the particular
valve used.

" C.J.C." (York) submits particulars of his
receiver and 'mks why no signals are received.

The diagram submitted is quite correct, and
good results should be obtained. %Ye suggest you
commence looking for the fault by ex g
the aerial and earth. aerial should of course
be insulated at each end, and should be well away
from the walls of the house. The aerial should
preferably be about 30 to 40 ft. high. The earth
connection should be as short as possible, and should

O make contact with a goof I ground connection :
it may he either a water -pipe or an earth (date.
The latter may he a sheet of galvanised iron 3' or
6' long and 2' wide, to which the wires are soldered.
If this is buried at a depth of 2' or 3' you will have
a good earth. The 1..T. battery should be in
creased to 0 volts. If you have a friend who has
a wireless receiver, perhaps you could try your
receiver when connected with his aerial and earth.
When purchasing H. transformers great care
is necessary. otherwisevery poor results are
obtained, especially if. as is often the case, the

transformer is poorly made and the primary and
secondary wires are in contact. %'e assume, of
course, that the tuning coils are the right size
and enable you to tune to the required wavelength,
and that the telephone transformer is connected
in the right direction.

" VARIO " (Cambridge) asks (I) Referring
to the circuit Fig. 2. page 548, January 20th
would it be more efficient to an, corianders in the
anode circuit in place of the tuned co:ls. (2) Wouhl
capacity reaction, used as indicated in the diagrom
submitted, be suitable. (3) With reference to ti
jamming eliminator (particulm, of nrhich are
submitted) should it be expected that signals would
be reduced if it is used. (4) Is one permitted 10
use the Armstrong superregetteratere receiver in
connection with a small frame lariat to receive
broadcast transmissions.

(1) If desired, variometers may be used in place
of the tuned circuits, but it is not altogether
recommended because t g adjustments become
very difficult. (2) Capacity reaction may be used
as suggested. A small condenser having a 11-11iXi11111111

value of 0.00005 olds. may be connected between
A and B as indicated in your diagram. (3) Pro-
vided the eliminator mentioned is properly con-
structed fair results will be obtained. but it should
not be expected that any wonderful improvement
will take place, because it will not. The tendency.
as suggested. is to shunt away useful energy,.
and one is generally better without such an ar-
rangement. (4) We believe the P.O. will grant
permission for an experimenter to use the Arm-
strong super -regenerative receiver in conjunction
with a frame aerial but not for the reception of
broadcasting.

"L.B.C." (Bedford) asks (I) For particubirs
of windings of L.P. tmnsfornwrs. (2) May wire
similar to the sample submitted be used. (3) May
8,000 ohm telephones be used in (.01414,w/ton with
a telephone transformer. the latter being wound for
180 ohm telephones. (4) IN MI experimenter who
holds an experimental licence permitted by the P.O. to
use reaction coupled with the closed circuit coil for the
reception of broadcast transmissions.

(1) The proposed design for LK transformers
is quite suitable. We suggest you Make the bobbin
3" long. The primary winding should be wound
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with 15,000 turns of wire as sample submitted,
and the secondary with 40,000 turns of No. 44
S.S.C. (2) The sample of wire submitted is No. 39.
(3) The purpose of a transformer is to match
the impedance between the ode circuit and the
telephones. 8,000 ohm telephones should therefore
be connected directly in the anode circuit, and the

AND RADIO REVIEW MARCH 10, 1923

" H.G." (Sheffield) submits a diagram of his
receiver and asks (1) For a diagram of a suitable
L.F. amplifier. (2) The gauge of sample of wire
enclosed.

(1) A suitable diagram is given in Fig. 2. (2)
The larger sample of wire submitted is No. 34
S.S.C., and the finer wire is No. 42 enamelled.

LT

-o

NT

VvVVVVs.,-.1

Fig 1. The circuit shows the switching of two note magnifying mires.

180 ohm telephones should be connected to the
secondary winding of the transformer. (4) The
holder of an experimental licence is not permitted
to use reaction when listening to the broadcast
transmissions unless the reaction wire is coupled
in such a manner that oscillating energy may not
be set up in the aerial circuit.

" A.T.N." (Surrey) refers to the three -valve
experimental diagram given in the issue of October
28th, and asks for a diagram showing how to add
one note magnifier.

The diagram is given in Fig. 1.

V

'ir

7.6

" J.McK " (London, W.) asks (1) Whether
under the circumstances he should adopt a different
method of tuning because it is difficult to tune out
local broadcast transmissions. (2) What kind of
tuner is recommended.

(1) and (2) We suggest you use a three -coil
holder, one coil being for the aerial circuit, one for
the closed circuit, and the other for the reaction
coil. When listening to the broadcast transmissions
the reaction coil may be short circuited. The
method of connecting a three -coil holder is given
in most issues of this journal. With this combina

mlm

NT 

NAMMA.--1
9
if
O

Fig. 2. A three -valve receiver with 1 H.F., 1 Detector and 1 L.F. valves. The H.F. valve is coupled with a
self -tuned anode coil and a grid condenser and leak.

" J.G.P." (Oldham) submits a diagram of
his receiver and asks whether it is suitable.

The diagram submitted is quite suitable, and
very good results should be obtained. The aerial
tuning condenser should have a maximum value
of 0.001 mfds. and the anode condenser 0.0002.
The remaining condensers have the usual values.

tion you will find it possible to tune out the
transmissions of the local broadcasting stations.

" P.P." (Yorks) asks (1) For the dimensions
of a small transformer which will give 30 volts 2 amps.
(2) Can we recommend a suitable book. (3) What
would be the suitable dimensions for a transformer
to give 200 volts 50 ntilliamm.
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THE suitability of Exide
Batteries for wireless

work is demonstrated by the
fact that for many years they
have been standard in Mar-
coni equipment. The leading
apparatus manufacturers are
to -day standardising Exide
Batteries

Stand No. 37 at British Wreless Exhibi-
tion. Manchester, March 17th to 24th. 1921

\1.
:7S1

31Aut n 10, 1923

BRITPHONE No.
P.O. Registered N... c.,g).

This Crystal Valve Set has now been tested out with
excellent results. On a standard P.M.G. Aerial at
our Leeds experimental station the following
Broadcasting Stations were received :

NEWCASTLE ....
On Indoor.) BIRMINGHAM ....

Aerial MANCHESTER ....
LONDON ...

to macs
too miles
40 miles

200 Miler;

While we do not claim that it [till receive telephony
a distance of 200 miles in inexpert hands, %\ e do
claim that it will give the maximum possible results,
and will receive broadcasting, well at a distance
of 75 miles.
The Crystal can he used without the Valve by
means of a key switch, and those who for any reason
do not wish to use valves at the moment can use the
crystal now, attaching the valves later on.

PRICE-Complete with all Accessories .... £13 13 0
Set alone 8 8 0

Visit our Stand No. 15 (New Hall
Gallery), Ideal Home Exhibition

C.I T.1 LOG 3d. POST Th't

BATTERIES

6 Volt 40 amp. hour Exide
Battery.

We also manufacture
H.T.Batteries.

efitorthr simpAR,Lariiva;

CLIFTON JUNCTION. 219/229, SHAFTESBURY
Nr. MANCHESTER. AVENUE. W.C.2.

511, DALE END,
EIRMINOHA M.

 .t

THE resources of the
world's largest battery

manufacturers, their facilities
for research and their modern
factory equipment mean that
were it possible to effect any
improvement in battery de-
sign or construction, that
improvement would appear
in the f,xide Battery.

Stand No. 37 at British Wireless Exhibi-
tion. Manchester, March 17th to 24th. 1923

OBTAINABLE FROM ELECTRICAL
CONTRACTORS & STORES OR FROM

300 EXIDE BATTERY
SERVICE AGENTS DIS-
PLAYING THIS SIGN.

BATTERY

SERVICE

IF YOU DON'T KNOW YOUR NEARST EXIDE AGENT ASK US FOR LIST
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(1) A suitable transformer would have a primary
-winding of 230 turns of No. 24 D.C.C. wire. The
secondary would have 32 turns of No. 18 D.C.C.
The core should be 2" ;< 2" and the former should
be 3" long. (2) We do not know of a suitable
book. (3) As the primary voltage is 230 and you
require a secondary voltage of 200, the most econom-
ical method would be to use resistances to reduce the
voltage of the mains by 30. If, however, you wish
to use a transformer, the primary would have
460 turns of No. 36 D.C.C., and the secondary
410 turns of No. 24 D.C.C. The core should be
_'">:1", and the bobbin may be 24" long.

" J.W." (Ilford) asks (1) For criticism of his
receiver. (2) Whether it would be an improvement
to connect a variable tuning condenser across the
anode coil.

(1) The diagram submitted is quite correct
except that the small coil shown connected in
series with the telephones is not required. The
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coil holder is used, is there any particular ratio
of cods which gives best results.

(1) If a moving coil ammeter were connected
in series with the H.T. battery, it would be found
that the plus terminal of the instrument should be
connected with + H.T. The filament of tile valve
should certainly be considered as the source of
electricity, and when the anode is made negative
by the electrons from the filament, it would appear
that positive electricity flows from the battery
to neutralise tile charge on the plate. (2) We
think tile local authorities would not object to
your erecting an aerial across the street provided
it lies 20' above the road. We suggest you commu-
nicate with the local authorities and ask for their
permission. (3) When using a three -coil holder,
it will be found that when the aerial tuning con-
denser is in series with the A.T.I. the largest coil
is the aerial coil and the smallest the reaction
coil. The dosed circuit coil will be an inter-
mediate size. The size of the reaction coil, however,

Fig. 3. The diagram shows the connections of a receiver which has one H.F. amplifying valve, crystal rectifier,
and one note magnifier. The anode circuit of the first valve CW1141;118 a coil which is tuned with a condenser to
the wavelength of the signal. Good amplification is obtainable with a receiver wired to this diagram, and its
simplicity should appeal to those who have but recently taken an interest in reception. The circuit is ideal per

the reception of broadcast transmissions and its range ,amid be of the order of 80 miles.

receiver is very simple and straightforward, and
may be recommended if you are a beginner. (2)
A tuning condenser is not required to tune the
anode coil, but if you have a small condenser by
you, you should certainly try whether adjustments
are made easier with the aid of the condenser.

" NEW READER " (Smethwick) asks (1) For
a dMgrain of a two -valve receiver with crystal rectifica-
lion. (2) For suitable values. (3) What results
should be obtained.

(1) and (2) A suitable diagram is given in Fig. 3.
Suitable values are indicated. (3) You should
certainly hear broadcast transmissions and any
other stations which are transmitting with suffi-
cient power.

" SANDY " (Ramsgate) asks (1) With reference
to the H.T. battery, does the current actually travel
from the filament to the plate, i.e., from the negative
of the H.T. to the positive of the H.T. (2) May he
erect an aerial wire across the street without per-
mission of the local authority. (3) When a three -

depends very largely upon tile wiring of your
receiver.

" LEAD-IN " (Halifax) submits a diagram
of a receiver and asks (1) For criticism. (2) How
could Dewar type switches be connected for the
purpose of cutting out the first and last valves when
required. (3) What is the difference between a
power valve and a note magnifier valve.

(1) The diagram submitted is quite suitable,
although it might be better to connect the aerial
tuning condenser and A.T.I. in series when receiving
short wave signals. A 0.001 mfd. fixed condenser
should be connected across the primary winding
of the transformer connected in the detector valve
circuit. It would be better if you used a telephone
transformer with a 0.001 condenser connected
across the primary. We suggest you test the tele-
phones for continuity as it would appear that
they are faulty. It should not be necessary to
connect the fingers across the telephone terminals
in order to hear signals. (2) The method of con-
necting switches for cutting out valves is given
in most issues of this journal, and we would refer
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you to them. (3) The power valve is one which
is capable of dealing with more power than the
ordinary receiving valve, i.e., the H.T. potential
connected to its anode, and the filament emission
are both greater than in the case of the " R " valve.
The connections of a powet valve are the same as
those for a receiving valve. If you propose to
use a power valve as the last valve of your note
magnifier, a separate H.T. tap should be provided,
and you will find it necessary to include a few
cells in the grid circuit.

" NOVICE " (Notts.) asks (1) For diagram
of a three -valve receiver. (2) If the components
used in the construction of the receiver were stamped
" B.B.C.," would it be necessary to obtain an ex-
perimenter's licence. (3) If the receiver were comm -
81ruded according to the diagram given in reply
to (I), would any patents be infringed.

(1) See reply to " H.G." (Sheffield). p. 782.
(2) If you construct the receiver yourself, it will
be necessary to obtain an experimenter's licence
before it is used. (3) The method of connecting
valves given in the diagram is covered by patents.
You are, however, permitted to wire up a receiver
according to the diagram given, if the receiver
is for your own experimental use.

" H.F.G." (Huddersfield) asks (1) Whdher
a certain combination of crystal and valves is recom-
mended. (2) Is the diagram submitted suitable.
(3) What is the highest voltage which should IN
connected to the filament of a new " R" type valve.

(1) We do not recommend the combination
suggested. (2) The diagram submitted is quite
correct and is very suitable for a beginner. It
would be better, of course, if the anode winding
were tuned with a variable condenser instead of
with the aid of the slider, but you should try this
for yourself, and notice whether the signal strength
is increased or not. You may find it an advantage
to connect a variable condenser having a maxim
capecity of 0.001 mfds. in series with the aerial
coil. (3) 4 volts may generally be safely applied
to the filament of an " R " valve when it is new.
and sometimes a little over 4 volts may be used.

' D.W.M." (Burton -on -Trent) asks whether
we can suggest a receiver which has been described
and which would meet his requirements.

We would refer you to the articles by Mr. Bull
which appeared on page 667 in August 26th issue.
and page 720, September 2nd issue of this journal.
This receiver has one H.F., one detector and one
L.F. valve. Switches are provided for the purpose
of regulating the number of valves in circuit.

" E.G." (Sheffield) asks (1) With refereace
Fig. 4, page 550, January 20th issue of this journal.
is the reaction effect increased when the anode coil
is brought closer to the aerial coil. (1) Is energy
likely to be transferred to the aerial circuit if proper
care is not taken. (3) May the grid leak be connected
across the grid condenser, or must it be minected
between the grid and L.T.+.

(1) The reaction effect is increased when the re-
action coil is coupled tighter with the aerial coil
provided the reaction coil is correctly connected.
If the connections are reversed, the signals will
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be reduced in strength when the coupling is in.
creased. (2) If care is not taken oscillating energy
will he transferred to the aerial circuit. (3) The
grid leak should be connected as shown in the
diagram, i.e., between the grid and L.T.

" J.S.A." (Wavertree) asks for the dimensions
of suitable reaction roil for use between carious
teabilengths.

The dimensions depend largly upon the wiring
of your receiver. One coil will probably be suffi
eient and would be inure convenient than a number
of coils. A suitable coil would be 3" in diameter
and 4" long, No. 30 D.C.C. with 8 tappings.

" F.W.G." (Finchley) submits a diagram of his
receiver and asks (1) Whether the connections are
suitable. (2) Whether he may expect good results
if time receiver is used in conjunction with a frame
aerial. (3) Would the signals be loud enough to
operate a loud speaker. (4) Could the D.C. mains
be used to supply the anode circuits of the valves.

(1) The diagram of connections submitted is
quite correct, and is a standard circuit. Results.
however, will not be satisfactory when a frame
aerial is used, because all the valves are L.F.
connected. When a frame aerial is used it is
generally necessary to employ two H.F. connected
valves. The method of connecting is given in
all issues. (2) The reaction coil is shown coupled
to the aerial coil, and unless care is taken.
oscillating energy may be transferred to the aerial
circuit. (3) It should not be expected that a
receiver of this kind will successfully operate a
loud speaker when connected with a frame aerial
unless H.F. connected valves are used. (4) In
connection with this question we would point out
that, as the supply of energy is direct current, you
cannot use transformers as suggested for the
purpose of stepping down the voltage. We suggest
you use a high resistance across the mains, and
tap off the voltage required. A large condenser
should be connected across the mains, and an iron
core choke put in circuit in the positive lead of the
valves. We would refer you to the article entitled
" Methods of Deriving Valve Currents from Public
Supply Mains," by F. H. Haynes, in the issue of
-lune 17th, 1922.

SHARE MARKET REPORT.

1'6(1:s as we go to press, Friday. Nlareli 2nd : -

Marconi Ordinary .. £2 14 0

Preference .. 2 6 101

Debenture.. 108 5 0

Inter. Marine I 9 3

Canadian .. II 6

Radio Corporation of America

Ordinary .. 14 101

Preference 13 11
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The same high
standard of
reliability and
efficiency of the
" ORA" Valve
will be found in

MULLARD ACCUMULATORS
LIST OF PRICES AND T1PEs.

Capacity
Volts. Continuous Rat Mg

Amps. Hrs.
4 10 ..
4
4 30
4 40 "
4
6 20 . .

6 30
6
6

40 ..
60

Price.
8 s. 4.
1 0 10
1 8 10
1 14 10
2 2 6
2 16 0
2 1 2
2 12 0
3 2 6
4 3 0

Delivery ex -Stork.

THE MULLARD RADIO VALVE Co., Ltd.
Dept. W.W..

45, NIGHTINGALE LANE, BALHAM, S.W.12.
Contractors to H.M. Admiralty, War Office, Royal Air Force and Post Office.

Telephone : Codes : Telegrams :
Battersea so68. A.B.C. (6th Ed.). Bentleys. " Radeovah.e, Wandscom, London."
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Result of

14 Years' Experience

Brandes Superior
Matched Tone" Headsets

"MATCHED
TONE " is an exclusive

Brandes feature. It means clear,
distinct reception of music and subject
without the slightest blurring. And the
fact that the tones are exactly alike in
both receivers tends to intensify the
volume of sound in your ears.
The best Radio Engineers have indicated
their choice. Make it yours. Go to your
dealer to -day and buy a Brandes Superior
" Matched Tone " Headset with the
assurance that you get the best ; backed
by our guarantee to refund your money
at once if you are not absolutely satisfied.

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

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

LANGHAM 1145

Trade enquiries invited.

ZaZI:2:42=2721e7
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OPERA This model together with many
others is being exhibited at the
All British Wireless Exhibition,
Manchester,17th-24th March, ly
our Manchester Agents, Messrs.
Mottershead de Co., also at the
Ideal Home Exhibiti,n,Olympia,
lst-24th March.

4g)

V

The best of al. the  Broadcast entertainments is yours
if you are fortunate enough to possess

G.R.C.
RECEIVING EQUIPMENT

See that the name  GENERAL RADIO COMPANY "
is an the set you purchase as a guarantee of mechanical per-
fection and advanced design. There's a G.R.C. " Radiophone "
for every purse and purpose. Our Catalogue will

interest you ; write for it-it's free.

Mr. DEALER.-O.R.C. pro-
ducts are distributed through the
recognised trade channels-stand-
ardise on G.R.C. sets and parts
and eliminate dead stock,
inelfwient appara us and costly
returns.

G.R.C. 16
2-Valve:Set

GENERAL RADIO COMPANY
TWYFORD ABBEY WORKS, ACTON LANE, HARLESDEN, N.W.10

Telephone:
Willesden 3055 (3 lines).
SHOWROOMS:
io5, Great Portland Street, W.i

Teleura MS" Miiiia MP, 'Phone, London."
BRANCHES:

Edinburgh and Bradford.
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A NEW ORMOND LINE

HIGH IN
QUALITY

3/6
EACH

FILAMENT RESISTANCE

LOW I N
PRICE

3/6
EACH

ORMOND ENGINEERING CO.
199 PENTONVILLE ROAD, KING'S CROSS, N.1

riplior,e-Halbor,1 18 x2. Telegrams-"Onnondosgi, Kincoss.-

Better than a Box
at the Opera

WIP, I wet streets or stand in a theatre
queue when you at your own fireside can hear the finest

orchestras, singers and entertainers in the land through an
Ericsson Crystal Receiver ? So simple a child can operate it,
so efficient it brings in telephony loud and clear up to 25 raffles,
Consists of Tuner and Detector on an ebonite panel in a polished
oak case. All fittings of gold, lacquered or nickelled brass.
Just connect one terminal to your aerial, another to the nearest
water tap, move one knob and the evening's entertainment is
before you.
With one pair of the famous Ericsson 'Phones it costs 16.

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

International Buildings,
67/73, Kingsway, W.C.2

CRYSTAL
RECEIVER

el
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OFFER YOU THE BEST VALUE
The "Regent"
Wireless
Receiver

COMPLETE

A splendid self-contained unit for receiving local broadcasting
and amateur transmissions.
Crystal Detector Type, simple and efficient. Outfit comprises
Receiver Unit, as shown, with Tuning Coil and Block Condenser,
two Radial Selector Switch Contacts for curse and fine tuning,

pair of Sterling high-grade, sensitive Headphones (type R.I258
4.000 ohms), and separate buzzer. as shown, for adjusting
crystal.
too' Aerial Wire, g Insulators, Ebonite Lead-in Insulator, and
full and explicit, yet simple, instructions.

For your Boy's Set, or for your own, it will
pay you to get in touch with HANILEYS

Simple to Know
Simple to Work
Newest and Best

6 GUINEAS

No Batteries, no Accumulators, nor any other outside source
of energy required.

Will receive telephony up to 30 miles, and under specially
favourable conditions for much greater distances. Telegraphy
up to too miles.

Wavelength capacity up to 65o metres. Provision is made for
the addition of extra coils, to bring the wavelength capacity
up to 2,fbo metres.

" HILOPHONE " THREE -VALVE SET.
Efficient, compact, easy of operation and of
wide radius. Fitted with H.P.R. Patent
Automatic Wavelength Indicator. The H.P.R.
Hilophone is designed to receive telephony
and all kinds of telegraphic signals in the Morse
Code. Full operating directions of a simple
and non -technical character are supplied

- with each instrument. Its extreme range of
wavelengths is from 30o metres to about
',coo metres. For all British Broadcasting
and for signals on the usual ship and coast
station wavelengths, we believe its efficiency is
as high as it is possible to secure with three
valves. Continuous wave signals are also
obtainable throughout its wavelength range
except possibly a small portion at the top of
its scale varying with the characteristics of
the aerial employed. Its extraordinary
efficiency is secured by variable reaction on
the grid circuit of the detector val.e when the
tuned high frequency amplifying sake (No. 3)
is thrown into circuit. Local oscillations
when set up in this manner do not energise the
aerial and the instrument is therefore within
the Broadcast Regulations. and has been
approved by the Post Office Authorities under
the Regd. No. 0177. £27 Ss. less valves).

200-2024REGENT STREET
LON-DON-W. 1.
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THIS
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= RADIOPHONES LTD
ig. "SIMPLICITY la, GRANVILLE PLACE ('Phone -MAYFAIR 125o =

WITH MARBLE ARCH TELE RADPHOLIM,

SATISFACTION." LONDON, W.1
13 4 KE R, LONDON. =

=
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OBSERVE ENTIRE ABSENCE OF LOOSE WIRES
A really efficient loud -speaking Cabinet and a beautiful piece of Furniture

MAKE A POINT OF SEEING IT AT IDEAL HOME EXHIBITION.
Demonstrations arranged to suit clients.

Write for further particular.; to the umoufacturers:-



4

L.F. TRANSFORMER

\I o I41, I9_:; T I I \ I \ \(il;1.1 ) .\ NI) I: \ di) \ I 1. \\

U.S.A. BROADCASTING in CAI NARVON
First Attempt ! Perfect Reception !

THE L.F. TRANSFORMER
is of our own well known manufacture with Core of Stallo
and correctly designed to give maximum amplification.
Price - - 20'- each
INSIST on having "AUCKLAND" TRANSFORMERS.

Carnarvon, N. WALES,
It may be of interest to you to know that recently, while

"Listening -In" after midnight, we picked up clear speech and Pin Type H.F.
music from an American Broadcasting Station. All the panels
(3) (I H.F., x Dect., I L.F.) were made up entirely of parts I. 150-60o - 5/ -supplied by you, including the H.F. and L.F. Transformers.
Our aerial being a poor one we have to rely on the good design 2. 380-800 - 6,' -
of our units for result, which adds credit to the design of your 3. 570-1,300 - 6/6
transformers, etc. This was the first and only occasion we have
listened for U.S.A. Broadcasting. 4. 1,000-2,175 -

Yours faithfully, 5. 1,600-3,200 - 7, 6

THE H.F. TRANSFORMER pused was our Pin Type interchangeable
attern, tuned with a small condenser.

These Transformers allow Critical Tuning which is necessary for the Reception of U.S.A. Broadcasting

Price : 7/6

Crystal Reception of
Broadcast Music is Spade

Perfect Reproduction. Terminals
Illustrated is our Universal PER DOZ.
Adjustment 2 SiUS :

with 2 Crystals, finished as
a High Class Instrument,
mounted.

4d.

THE MOST RIGID
CONDENSER ON
THE MARKET.
Fitted with Aluminium
Top & Bottom Plates.
Vane Spacing '072"
'oot 24 -

'0005 18 -
'0003 16 -
'0002 15 -

Limehurst,
Sate, nr. Manchester.

Dear Sirs,
I should like to say how p1. ased I am with your

Precision Condensers illustrated on page 8 of your
Catalogue, and I have not (ome across any better at
tie price, the nearest being the Mark III made to
Government specification regard ess or cost.

I cannot understand why you keep them in the
backeround.

Yours truly,
(Signed) --

POTENTIOMETERS.
Useful for Grid Potential Crystal work,
etc., etc. Typical of
Products. Finished in

Instrument style.
PRICE (as Illustrat

8;6

all Auckland

G. Z. AUCKLAND & SON, 395, St.LOSOtiOgrea, E.C.1.
Factorles-ISLINGTON, N. WIRELESS INSTRUMENT MAKERS. 'Phone : - - 3173 CLERKENWELL
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To WIRELESS SET
MANUFACTURERS

WE ARE MAKERS OF ALL CLASSES OF

CABINETS, BOXES, AND TURNERY

FOR WIRELESS SETS
Your Enquiries are solicited.

DELIVERY GUARANTEED. PROMPT EXECUTION

Caxton Wood Turnery Co.
(Prorri,ier - WALTER HADDON)

Wood Turners for BRUSH
RUBBER, ELECTRICAL and
SMALL -EDGE Tool Trades

REPETITION WOOD
TURNERY for all Trades
by Automatic Machinery

Hddress all Enquiries to

Caxton Wood Turnery Co., Market Harborough
Telegrams and Cablegrams: HADDON, MARKET HARBOR0'. Telephone: MARKET HARBORO* 59
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0 SCABINET GR6XOPHONE
NO modern contrivance has ever equalled this remarkable device. An ex-

quisitely toned gramophone and a perfect wireless receiving set combined
in one handsome cabinet. Think what it means to add to the never -failing
pleasure of a cabinet gramophone the joys of listening -in whenever the fancy
takes you. TWO forms of entertainment and the Wireless Gramophone
Cabinet provides the best of both. One is as easy to operate as the other

and there is only ONE INCLUSIVE COST.

GRAM CFECNE
SPECIFICATION
Magnificent inlaid
Sheraton Cabinet
Gramophone 3 ft. 6 ins.
high, " gritaphone "
BRITISH Double
Spring Motor (plays 4
records with one wind-
ing). Accommodation
for ioo records and the
famous " Fullotone '
Sound Box.

Trade Empiric, 1 ne;t, 1.

PRICE

1

WIRELESS
SPECIFICATION
Best quality ebonite
crystal set panel. Range
20-25 miles, ioo ft.
aerial wire, insulators,
pulley, lead-in tubes,
STERLING 4,000
ohms headphones and
all accessories. All
royalties included.
Ready for immediate
use. No skill required.
Write to -day and be among the
first to take advantage of this

wonderful opportunity.
Carriage Paid U.K.

12 Gns.
Deferred Terms can be arranged.

A full range of Models can be Remember if dissatisfied weseen at THE SERVICE CO., guarantee money back in full
LTD., 289, High Holborn, W.C.1 within 7 days.

WRITE TO -DAY FOR FREE ILLUSTRATED LIST

THE CABINET GRAMOPHONE CO.
(Dept. W.W.1), 229, Gt. College St., N.W.1
One of the largest Gramophone Mail Order Houses in London.
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MAKE

Patent
Spring
Connec-

tions
are
specially
adaptable
for
Wireless
Work.

T. E. C.
PATENT

SPRING

(mil
MONS

IN NUMEROUS SIZES 6 DESIGNS Conn ec-

;041T ISA./

MAKE

 SIMPLE 
-STRONG.
 CHEAP 

EFFECTIVE

PRESS
DOWN

..MERE
.... .....

PRESS
DOWN ....
![EE

-LARGE
-STOCKS-
PROMPT

DESPATCH

The  E FAN D E M CQ_  LTD

'PHONE - 1
-

123
 FALLINGSPARK  WORKS TELEGRAMS
-WOLVERHAMPTON"EFANDEm-

A5k for Samples and Illustrate. Price List.

Patent
Spring

tions
are
specially
adaptable
for
Wireless
Work.

TRANSFERS. c.,;:, for Radio Instruments
5 TRANSFERS are our Speciality.

IfIsyou wish to save
ofmoney,Alitare and mark your maactures

neatly and well, write to

J. H. BUTCHER & CO.,
Solito Works, 498/506, Moseley Rd.,

BIRMINGHAM.
Z. I

V.',taut,.

ee WHALE FOR WIRELESS 
PHONES-Brown's, cees et rao

Brunet. 4,eee
VALVE.S-" R " THe

OE VE4 ..
INSULATORS-Reel ..

Egg ..
Coil Mounts, ebonite
Condenser Plates, u. ..

ondenser enclosed Vernier si.-
Plionophane bolders . . 4/.
Receiving set complete front so,. Complete with Aerial

Wire, Insulators and pair orPhones, £3
N.B.-Do away with your crystal or valve detector end lit

ou PHONOPHANE. 15/.. each. Cal; for demonstration.

12I i814/-

THE WHALE WIRELESS CO.
NIL VAUXHALL BRIDES ROAD. LONDON. &W.1
!base : Vitoria 5418. victoria)

CI IARGE YOUR OWN
ACC UM tJIJATORS

from VHei
ELECTRIC LIGHT SUPPLY
with the

Newcastle Converter
We offer you this CONVERTER
which keeps your accumulators
charged for less than 2d. weekly.

Direct Current Only.
£8 : 15 : 0
CASH WITH ORDER.

J. BAGGULEY & SON,
NEWCASTLE - - - STAFFS.
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L. McMICHAEL, LTD.

Two -Valve Broadcast Set, No. M.H./B.R.2.

Bude House,
Appledore, Devon.

Dear Sirs,
You will be interested, and, I am sure, pleased,

to know that I listened -in in the early hours of this
morning for two hours to the American Broadcast
Station, 1VGY, on your M.11.111.R.2 set, with your
Two -valve Amplifier, using three valves only. The
reception improved so vastly after first switching on
that I induced my wife and son to come downstairs
and also listen. With the three valves the A mplion Loud
Speaker gave sufficient strength for a large room.
Many thanks ! You have delivered me the goods !

Yours faithfully. W . N. ELLIS.

Two - Valve Broadcast Set,
No. M.H./B.R.2.
G.P.O. Registered No. 2033.

'THIS Two -Valve Broadcast Set is the result of careful experi
ments ; we claim that in results it is superior to any other Two -

Valve Broadcast set on the market. This set has one high frequency
tuned anode valve which is adjusted by a variable condenser (marked
secondary). A primary variable condenser controls the main
tuning inductance. There are internal coils embodied in the set
which enable the user to get all wavelengths up to i,000 metres.
Plugs are provided so that higher wavelengths up to 30,00o may
be obtained by means of duolateral coils. The condenser marked
" reaction " controls the reaction which is taken off from the
high frequency side. On this set all Broadcasting Stations can be
received with an average aerial.

The price of this set is £ 18 18 0

The accessories necessary are as follows :-
2 Valves, z7s. 6d. each 1 15 0
4 -Volt Accumulator, 3os. .. 1 10 0
Aerial Wire (zoo ft. enamelled) 6 0
H.T. Battery, z5s. each .. 15 0
Telephones from f z each .. .. 1 0 0
Insulators (2) at is. each 0

£5 8 0

TOTAL COST, therefore, for COMPLETE STATION is £24
(Carriage paid).

Two - Valve Broadcast Amplifier,
No. M.H./B.R.2A.

If further amplification is desired our M.H./13.R.2.A. amplifier is
recommended. This is a Two -Valve amplifier of similar size:and
design to thelBroadcast set above mentioned and is arranged so
that the terminals are easily connected.
Means are provided so that one or two valves on this amplifier
can be used at will.

A loud speaker can be used with this apparatus.
The price of the amplifier is .. ..12 12 0
Accessories required are two valves at 17s. 6d. each .. 1 15 0
The same H.T. battery and accumulator can be used that operates
with the Broadcast Set. 1 wc, Valve Broadcast Amplifier, No.

6 0

Full details of our other M.H. Sets, t to 4 valves, of similar and unsurpasssd
efficiency are mentioned in detail in our NEW M.H. Booklet, 6d. post free.
(All our valve apparatus is manufactured under Marconi Licence.)

[f (]1E, M4 IVIICHAELLTD1
RETAIL SHOWROOMS.

179. STRAND (Corner ofNorfolk SO. LONDON. W.C.2

Head Office (to u hick all corrcl-cri.'ence should be sent)
H kST1NGS HOUSE, NORFOLK MEET, STRAND, LONDON, W.C.2
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ARI STOPHONE
PANEL 55

A high grade a -valve
receiver typical of this
series.
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 are.csible
for Inspection purposes.

A complete range of cabinets in all periods, em-
bodying the higoest grade 4 -valve receivers and
the finest cabinet work.

Come and See the complete
range of Elwell Wireless ;

IDEAL HOME EXHIBITION,
STAND 39, NEW HALL GALLERY
March 1st - 24th

ARI STOPHONE
PANEL 1 la

A complete high grade
crystal receiver of the
Panel series.
Brown's Type " A " ad-
justable Supersensitive
Head Telephones are
supplied as a standard
feature and are self-
contained in the case.
Exceptionally fine results
will be obtained with this
instrument.

-aZra):V1-Craven House.Kingsway.Londorivi eg

C.414.1.1.md., Londe.*Ay &New, bienne Wacen Linon Code
'ad

 ..erP'

a.

C.F ELWELL:.
EP5
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CABINET GRAMOPHONE --

No-modern contrivance has ever equalled this remarkable device. An exquisitely toned
gramophone and a perfect wireless receiving set combined in one hanlsome cabinet. Think
what it means to add to the never -failing pleasure of a cabinet gramophone the joys of
listening in whenever the fancy takes you. TWO forms of entertainment and the Wireless
Gramophone Cabinet provides the best of both. One is as easy to operate as the other and
there is only ONE INCLUSIVE COST.

GRAMOPHONE SPECIFICATION.
Magnificent inlaid Sheraton Cabitie
:ramophone 3' 6' high," Britaphone '

BRITISH Double Spring Motor.
(plays 4 records with one winding).
Accommodation for moo records and
the famous" Fullotone " Sound Box.

Price

WIRELESS SPECIFICATION
Best quality ebtatite crystal set
panel. Range 2o-25 miles, too' aerial
wire, insulators, pulley, lead-in tubes.
STERLING 4,000 ohms headphones
and all accessories. All royalties in-
cluded. Ready for immediate use.
No skill required.

12 Guineas
Price includes packing and carriage
paid U.K. We are A CTU AL
MANUFACTURERS DISTRIBUTORS.
and Sell direct thus saving inter-
mediate profltr.

Write to -day awl be titiong the first
to take advantage ot this wonderful
opportunity.
Remember if dissatisfied we guarantee
money back in full within 7 days.

LIST OF WIRELESS ON APPLICATION

UNION OF COMMERCE, Ltd.
7 & 8, Frederick Place, Old Jewry, Cheapside, E.C.1

ity

vU

Deferred terms
can be arranged

CARTWRIGHT'S
SCIENTIFIC
COMPONENTS
This Component is >upplied to some oa th.
largest Manufacturers in the country, is mad.
to a very fine degree of accuracy and cannot
be satisfactorily protluced at a lower price.

Grid Leak and Condenser .. 4/3
Grid Leak only with Clips .. 2/3
Grid Leak only .. 2/ -

GRID LEAK &
CONDENSER

The Condenser is well made and is given a flash test of t,000volts, it is neat and compact and can be supplied in any
capacity. Our Grid Leak has a very low temperature co-
efficient and is laboratory tested to its marked value. Resist-ance and capacity supplied is 2 Meg., and 'coo; M.F.
respectively, unless otherwise ordered.

(,,, our free, 4d. .9 copy of which will,!1
, ' r ,rely on delivery from the printers.J. L. CARTWRIGHT ar

Stand 23 Manchester
Works-Berry StreetAll -British Wireless Dept. W. 24, LONDON ROAD, Crams - PladuramExhibition. March MANCHESTER. Pho is- Central 420$17th - 24th. Cods - A.B.C. 6th1V/1.h-sale Agents for Scotland, Corston Sinclair & Co., 47, Waterloo St., Glasgow.
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BROADCASTING RECEPTION SETS
Er:

THE " DUO"
2 -VALVE RECEIVING SET

not radiate.
This Set has a patent coupling and will

Designed for Broadcasting col,y it
-ipq The High Tension Battery is enclosed,

and there are only six external terminals,
aerial, earth, 'phones, and low tension.
We claim that this Set is the easiest
a -Valve Set to manipulate on the market.

Price, complete, all accessories
for working-
Including 'Phones, Batteries,
H.T. and LT., Aerial Wire,
Insulators Total 810 Ms. Od
B.B.C. Royalty Stamp, Ii 186.61

TEE " PERFECTO "
VALVE BIT

Comprises one D.T. valve
and one L.F. valve.
Functions alternatively
to the Orpheus, this Set
giving Volume where the
other gives Range.
A Powerful Set for local Broad-
casting. Complete 'Phones, Bat-
teries, Accumulator, Valves,
Aerial Wire and Insulators for -

810 15e. Od.
B.B.C. Royalty Stamp,

to 15s. 01.

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

-:1. -1 .1

SEND FOR

CATALOGUE

tt

111
LIVAIC

c CI

THE" ALDF=GATE " A TWO -VALVE SET WITH REACTION APPROVED BY

Single Valve Set, complete with all Accessories, POSTMASTER -GENERAL FOR BROADCASTING, No. OM. =
including 'Phones, Accumulators, H.T. Battery Comprises one D.T. valve and one L.F. valve mounted in a hand -

and Valve .. .. .. .. 87 10s. Od. some slope back cabinet. Separate filament control for each valve, :

B.B.C. Royalty Stamp .. .. 11 Os. Od. wavelength range 200-4,000 miles. Price complete with phones,
3.

=2: If Aerial Wire and Insulators required, 5s. extra.
it Hundreds of Testimonials for Efficient Working.

battery, accumulator, and valves, aerial wire and insulator
118 lb. Od.

WIRELESS INSTALLATIONS LIMITED E --

(Dept. C.) 81, Turnmill Street, London, E.C.
...

...
(Nearly opposite Farrington Street Station, Metropolitan Railway), eve minutes from Holborn Viaduct.
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A Wonderful
2 Valve Set

ABSOLUTELY EFFICIENT.
The specification includes :-
Variometer tuning (the ideal form)
Range 75 miles. Will operate
loud speaker up to 20 miles range
on P.M.G. Aerial or 4 pairs of
phones at 5o miles. Complete
with 6 V. 6o amp. accumulator
6o V. HT Battery, too ft. aerial
wire, 4 insulators, z pair 4,000
ohm phones. Price including all
Royalties Ala : 16 : 0
Write for revised list No. s6 of all
components, and everything wireless

BOWER ELECTRIC, LTD.
15, GRAPE STREET,

Shaftesbury Avenue, LONDON, W.C.2
Back of Princes Theatre. Phone-Regent 2636.

The
"BLACK
PRINCE"
Series.

The "BLACK PRINCF. " Crystal Receiver
is exceptionally efficient and gives
excellent results on telephony up to a
range of about 20 miles. It is beauti-
fully finished in a polished Black
Cabinet, and tuning up to 500 metres
is controlled by a simple switch move-
ment requiring no skill to operate.

Price, ready to connect to aerial' 7/6
Postage and Packing 2/- extra.

The Radio Rendezvous,
709 Romford Road, Manor Park, E.

THE MARS OF RELIABILITY

Filament
Resistances

2/-
I -.AL II

Panel Type
with Knob

and Pointer

Potentiometer
300 ohms

(New Ex -Govt.)

4/6
EACH

Panel Type oo
Ebonite

I 10 12 Volts. I to 35 amps.
VOLT & AMMETER

Combined Dead Beat Pocket Type. New and not German.
Splendid Instrument in Nickel Plated Case,
Ideal for Testing Celle and Filament Current.

PAIDST / AL, NUMBER
OP/ IUP LIMITED

OTHER EXC'II/TIONAL VALUES
Aerial Wire, Bright Hard Drawn, 7/22's, copper,

3 3 per too'. Enamelled, 7/22's, 4/- per zoo'.
Aerial Insulators, Shell Type, e x 21' 9d... Reel IS.
Igranic Coils. Full range stocked . .. from 5/-
H.F. Transformers (Oojah), plug in type, 300 and

700 metres, 46 each; z,000 metres, 5/6; 2,6e0 6/ -
Ebonite 3 -Coil Holder, 10/-. 2 -Coil with tension screws 2/-
H.F. Transformers. Formers only, with pins, each 1/8
Telephone Transformers (Army type), 9/- each.

L.F. Transformers, 15 each. Radio Inst. make, 25/ -
Vernier Condenser, 5 -Plate for panel mounting, 4/-

3 -Plate, 3 8 ; ociz, 10/6 ; *0005, 7/-; *0003, 8/8
Wireless Jacks, with plugs, 1/6 the pair.
High Note Buzzer (Army type), worth treble, 3/.

each. Tapping keys, 2/-. Aluminium cased, 2/8,
Lightning Arresters. Carbon block type .. each 1/ -
Valve Holden. Flanged " A " type, 9d. Ebonite

with 8 nuts. 1,- each. Unequalled quality, 1/8.
Ebonite Panel, fitted with 3 valve holders, complete 2/9
Ebonite Panel, fitted with x valve holders, complete.. 1/9
Valve Sockets, per set of 4 with 8 nuts, gd. Pins, each 2d.
Transformer Holder, with 4 terminals and wired, each 3/ -
Mica, clear ruby, .002* thick, 3' X s', doz. pieces 1/ -
Inductance Slider Rod, 1' square, 13' long, drilled, each 55.
Slider, complete with plunger for rod .. each 55.
Contact Studs, fitted with nut and washer .. dos. 1/ -
Condenser Vanes, 1,,t aluminium, 3g", doz. pairs 1/ -
Condenser Spacing Washers, small, ed. ; large, 411. dos.
Condenser Screwed Rod, brass, if long, g", 4d. ; 3/16', ed.
Terminals, Mark 3N, plated or P. brass, 4 B.A., doz. 2/6
Terminals, small Pattern, 9d. doz. ; spade type, dos. 4d.
Dubilier Condensers. All capacities at prices advertised.
Skinderviken Microphone Buttons .. each 5/ -
Fellows 4,000 ohms Headphones, with cords .. 21/ -
Brown's Featherweight 'Phones, 4.000 or 120 ohms.. 30/ -
Valves, Marconi-Osram R 176, V 24 282, R4D 28/ -

Guaranteed safe delivery, 3 Valves. Q35/6 QX82/.
Ebonite Panels, matt surface, ground edges
3 10', 6', 2 -, if X 9', 4/-, y, z 6', 2/8, z 2" X 9', 5/ -
Ebonite Engraved Dials, bevelled edge.. .. each ad.
Ebonite Engraved Dials, bevelled edge with knob . 1/3
Ebonite Standard Coil Plugs, 1/3, moulded .. 9d.
R.A.F. Microphones, exceptional value .. each 2/-
Ooiah Basket Coils, set of 7, 150.4,500 m   5/-
Oojah Slab Cods, set of 8, 300-30,000 m. 7/6
Condensers, tia,d ty_pe, 1/6, with leak.. .. each 1/9
&stones Insulating Tube, all colours and sizes.. yard
Condenser Scales, engraved, 5d., ebonite do... yd
Accumulators, 2 volt 45 amp. hr., fully charged. 10/-
H.T. Batteries. Ever -ready and Siemens all sizes.
H.T. Batteries, I terminal, 6 sockets, 15 volt.. each 5/3
Dewar Switches. D.P. (changeover) .. each 3/ -
Basket Coil Boxes, fitted standard coil plug, 31" dia. 1/9
Ducon Adaptors. Oubilier make .. 10/ -
Ebonite Switches, S.P. tumbler type if in. diameter 1,3
Plug and Socket Twinwire Connectors, " Malenco" 7d.
" Airweight " 4000 ohms double phones corded .. 19/ -
Pocket Voltmeters, nickel plated, 0-6 v. .. 4/ -
Pulley Blocks, aluminium, el -govt. z16, galvanised.. 9d.
Aerial Insulators. Econ. patent pattern .. 1/8
Write for " Complete Supplementary Price List of Excep-

tional Values," sent Poet Free.
All goods sent CARRIAGE PAID, but with order under

5.8 add ed. for postage.

J. H. Taylor & 6, Radii, Esciesars,- Co.- MacaulaySt., Huddersfield.
Telephone 'in. Telerrams ' Tnr." ah  14".14.4-46414
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Chosen for Good.

3rd BULLETIN OF RESULTS
10

FROM BERKIIAMPSTED.
O. I have tested the Condensers and find them most satisfactory, smooth and regular in working

and absolutely free from the clicks that too often spoil the performance of the rotary Vane
type of V.C. I have used a dozen different makes of the old kind of Condenser and have
never found anything so good a# the " Polar "

11
FROM CAMBRIDGE.

I have one of your" Polar" .001 Condensers and fixed it very satisfactory. Have you a
similar ocio5 Variable one? If so, at what price?

1 FROM BURNLEY.

L Re the last .00t Condenser you sent me. It works a treat. The plate condensers have not a
look in with your" Polar "type. The one I am now ordering is being fixed in the place of
the ordinary type and I am advising my wireless friends to take up the " l'olar " type.

13.

14.

15.

FROM DENMARK. 29.1.1923.

Thanks for quick handling of my order of 2.1.23. I am extremely satisfied with the Condensers
which, with a temporary i-valve set, give me signals from PXX (Bandoeng, Java), NZR
(Cagey, Porto Rico) and others which, before, I have been unable to get on account of noises
from condensers. On short wavelengths it is very useful that the capacity varies according
to a logarithmic curve (1 estimate it to be this), which gives finer adjustment with small series
Condensers. Thus, I get GNP and OLP (due to the " Polar" Apparatus at both ends).
This is on a twin phosphor -bronze aerial, length 75', average height so' only, wires spaced
4'. On three sides it is screened by A.C. mains and on the fourth by the house, while at the
lower end it is only to' from a distribution switchboard for the local telephones.

FROM SHEFFIELD.

The condensers arc extremelyjneat and apparentlyihave both brains and engineering skill
built into them.

FROM NEWBURY.

We arc glad to tell you that the Polar Condensers we have sold are giving universal satis-
faction.
These refer to the now famous" Polar" Variable Condenser, l'anel Mounting Type, R.A.36.
This condenser is now available in 3 ranges :-

10005 to -0003 mfd.
-00005 to -0005 mfd.
*0001 to -001 mfd.

At one price. 14,9 post tree. Or in polished mahogany case. 20 0 post free.

THE

RADIO COMMUNICATION C 9 L D

(Suppliers of the G.P.O. Installations at North Foreland (Q.N.F.) and Seaforth
of Coastal Stations for various Colonial Governments, and of Ship's Radio for most of the

Great Shipping Companies.)

34/35, NORFOLK STREET, LONDON, W.C.2
BRANCHES-NEWCASTLE-17 Sandhill. GLASGOW -1'6 Hope Street. LIVERPOOL -67 Dale Street.
CARDIFF-Atlas Chambers, James Street. SOUTHAMPTON-i9 Queen's Terrace.
WARRINGTON -37 Bridge Street. ABERDEEN -9 Hadden Street.
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BUTTLO
Broadcasting Sets

s

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

2 -Valve Set highly finished in solid mahog-
any cabinet Ell : 15 : 0. All fees paid.
Valves, etc., not included.
FULLY ILLUSTRATED LIST POST FREI 4d.

H. D. BUTLER & Co. Ltd.
Showroom, : BARCLAYS BANK BUILDINGS,

222, Great Dover Street. Borough, S.E.1.
Telephone : itup so=9

GENTS' " TANGENT "

FILAMENT
RHEOSTAT

STURDY, SOUND & RELIABLE

Send for latest pri,ci -
GENTS' " TANGENT " FILAMENT RHEOSTAT
GENTS' " TANGENT " L.F. TRANSFORMER.
GENTS' " DISCOL " H.F. TRANSFORMER

and other Fitments.

GENT & Co. Ltd. FRa,add NW:, LEICESTERio De ,

LONDON : 25, Victoria Street, S.W.1.
NEWCASTLE -ON -TYNE : Tangent House. Blackett Street.

Wireless
You CAN get it on the

ASHDOWN
New 2 -Valve B.B.C. Set

Approximate range with Standard Aerial

200 MILES
With 13irrningliam as a centre, covers Manchester,
Cardiff, Newcastle and London. The latter, to the
exclusion of Birmingham, can be got on a

Loud Speaker
Set only
Complete . .

B.B.C. and Marconi Rty.

£11 0 0
£16 10 0
22 0 0

II.E.Ashdown (Birmingham) Ltd
Wireless Apparatus Manufacturers

PERRY BARR BIRMINGHAM
Tele.: Segment Phone: Northern 859

CONDENSER VANES
BRASS TERMINALS
VALVE LEGS &STUDS
EBONITE DIALS

Comphic %%lib Knobs)

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

(
Wri)

H  CLARKE &O
(MANCHESTER) LIMITED..
Atlas Works, Eastaor St., Old Trafford, Manchester.
'Phone; 683 St 793 Trowd Parn. 'Grani,"Pwrold, M ."
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A COMPLE

7 -Valve Set. Price complete with all a.

sories, Vb. Price of instrument alone, MT
Vafves extra. P.O. Regd. No. ow.

2 -Valve Set. Price IMO 16s. Valve Amplifying
Receiver alone, without accessories, 123 Mg.

P.O. Registered No. 0109.
The set illustrated is the one that helped to
bring " Sheila " back to health as recorded in
the Daily Mail of February 9th, 1923.

FROM CRYSTAL TO

MULTI -VALVE SETS

All our Broadcasting Models
are self-contained instruments
fitted with high frequency
amplification, 3oo-.4.000 metres
wavelength range, bringing in
the British and Continental
Telephony without anv ad-
ditional accessories.

We are the most experienced
designers of High Power
receivers in the World.

RADIO INSTR
Managing Director : J. Joseph, M.I.E.E.
Chief Designer: W. A. Appleton, M.B.E., M.I.R.E., late Admiralty

ONLY ADDRESS.
Works, Offices and Showrooms 12, Hyde St.,

Telephony Regent. 1908.

Crystal Receiver.
Price 14 17 6.
P.O. Kegd. No.

122.
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TE RANGE
TO MEET ALL
REQUIREMENTS

2A
Broadcasting Models will
be shown at the Ideal Home

Exhibition, Stand 41. Inspec-
tion of this wonderful display of
instruments will convince you
that R.I. sets are the finest
on the British Market.

All bear the Broadcasting Seal
and G.P.O. registered No.

Our latest attractive showcard and
catalogue will be sent on application.

UMENTS LTD.
Technical Research Officer.

New Oxford Street, W.C.1
Telegrams : histrailio, London.

-Valve Set.4 10s.
Valve Aniplit yin -
Receiver alone.
without accee-
sories, 127 5s.
P.O. Registered

No. ow.

',rim Model 2.
7 -Valve Set. Complete with High Frequency

cAmplitication and Loud Speaker. Price
95 Guineas. P.O. Regd. No. 0140.

5 -Valve Set. Price £40. Prn ,ithout accessorie, 132.
P u. RegiNtcret, !114
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REPUTATION
CONFINES YOUR CHOICE TO R.I. PRODUCTS. ..-_

_..._

=The R.I. intervalve transformer is universally acknowledged
the most perfect intervalve transformer ever produced. -=--=Requests for supplies of these trans- =

formers have been received from all
---.parts of the world. ---

Winding and Insulation is by a =_-=patented process, every individual turn
being specially insulated from adjacent ==
turns as well as between layers. =

=
Tested at 2,000 volts. Can be used
for Power amplification at 400 volts. =
DIMENSIONS are reduced to the ==smallest limit consistent with absolute =
reliability : 31" wide, 21" over feet, =
38" deep. The unusually heavy wire

.-.---

eliminates a common weakness in other -=-
designs where efficiency and reliability are sacrificed to space. --.

=
_.=

CONSTRUCTION is on exactly similar lines to power -.-
transformers. The closed core is built up from best quality =
stalloy iron lamina', and they are therefore distortionless. =
IMMUNITY FROM BREAKDOWN is assured by =
scientific design and careful construction, coupled with high
insulation, large gauge wire, and efficient dimensions. =
Comparative tests confirm the superiority of our designs. =
BEWARE OF IMITATIONS. Since this transformer ==
became famous there have been many imitations. Intending ==
purchasers of an R.I. transformer should therefore see that the
name R.I. Limited is engraved on each instrument. No =
others are genuine.=

-_.=

Price : Intervalve Transformer 25/-. Telephone Transformer 20/-
Cataroguo and Showcard sent on application.

RADIO INSTRUMENTS LIMITED -i--:

=
-=.-- Managing Director: J. Joseph, M.I.E.E. Chief Designer: W. A. Appleton, M.B.E., M.I.R.E., late Admiralty Technical= Research Officer.

ONLY ADDRESS. 12, Hyde Street, NEW OXFORD ST., W.C.1 --=---

=
_-----_ Works. Offices and Showrooms :

Telegrams : Instradio, London. =

11111 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111IM

(11.P.S.35.)
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It ;t, for I cop, .1 Pohl, r It' .1'.

ACCUMULATORS FOR WIRELESS
As manufacturers of accumulators for over 30 years,
we are placing the following range upon the market,
confidently recommending them to all requiring
a reliable battery for Wireless work.

CHEAPEST FIRST-CLASS
ACCUMULATOR ON THE MARKET

'I l' 11, yours (:,Parity
(Ignition)

4,

MI( I.
(I

Carrying rases
with handler

, (I.

W.P.0 4 20 amp. hrs. 14 9 4 9
W.P.I 4 40 ,. 19 1 0 0 5 0
W.P.2 4 60 1 5 6 5 3
W.P.3 4 80 1 12 0 5 6
W.P.4 4 100 .. 1 18 6 5 10
W. P.5 6 20 ., 1 1 6 5 0
W.P.6 6 40 ., 1 10 0 5 3
W.P.7 6 60 11, 1 18 6 5 10
W. P.8 6 80 2 7 6 7 0
W.P.9 6 100 ., 2 18 0 7 6

SPECIAL TERNIS FOR BULK PURCIIASES.

caLik.:Vandervell&O;Lp;
ACTON VALE LONDON .W

51 11111111111111111111111111111111 111111111111111111111111111111111111 111111111111111111111111111111111111111111 11111111111111111111111111111ME

Fr:

HEADPHONES
PURCHASE of ENTIRE STOCK of HEADPHONES

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.
Light in weight and elegant 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 retailed at 211/- per pair.

Factors please apply for quotations.

DUTCH VALVES 8/- each.
E. M. FLETCHER, 158, Dudley Road, BIRMINGHAM
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To Manufacturers, Traders, Etc.

WANTED
Keen prices for the Supply of Valve
Sets, Crystal Sets, and Wireless
Parts and Material of every
description.

MILE END TRANSPORT CO., LTD.,
Wireless Dept..

146, BRIDGE STREET, MILE END, E.3

EBONITE
PARTS FOR WIRELESS

SPECIALLY TURNED TO
INDIVIDUAL REQUIREMENTS

Enquiries for wholesale Quantities invited.

A. H. CLACKSON, LTD. Y!!!.Manufacturersaite
White Hart Works, London, N.22

POLISHED
E BONITE
S HEETS
Wholesale trade only

PIDGEN BROS.
25, Helmet Row, Old St.,
LONDON, E.C.1

WIRELESS CABINET MANUFACTURERS
MAHOGANY VALVE BOXES (POLISHED) -

7"x 2F, 2 6 each: 41" x 41' x 21', 1,3 each
81' x 7' v C, 5 - each.

MAHOGANY FINISH VALVE BOXES (POLISHED) -
7"  V 4-, 3 6 each 6' 6" r C, 3 -; 9" 5" 4"
with 1r hinged lid. 6 - each.

MAHOGANY BASES (POLISHED) -
Large. 2 9 each. Small, 2 6 each.

MAHOGANY GROOVED INDUCTANCE ENDS POLISHED,
Large, 1 8 each. Small. 1 6 each.

INDUCTANCE COILS.
12" 4" 24 ESWG. 3 - each. 9' x 3}- 24 ESWG., 2 6 each.

Postage 1 - extra on each article. Any excess refunded.
Cabinets made to customers' own requirements. Special terms
to the Trade.
H. SEWELL & CO., 4, Upper Marylebone Street,
Telephone, Museum 6026. Oft Great Portland Street, W.I.
Near Gt. Portland Street Met.) and Goodge Street Station (Tube).

CAPPER BROS.
FOR ALL RADIO REQUISITES

Agents for LESLIE McMICHAEL, LTD..
for Woking and district.
Single Valve Sets .. .  £5 5 0
Two Valve Sets .. 8 8 0
Three Valve Sets .. .. 14 14 0
Four Valve Sets .. . 25 0 0

89-93, CHERTSEY ROAD, WOKING

SKINI)ERVIKEN BUTTON,
THE SUPERSENSITIVE MICROPHONE.

World-wide Patents.
ENGLISH Manufacture.

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

PRICES.
Type " A " Carbon Electrodes eliminating all

" frying " noises - each 7 6
Type " B " Brass Electrodes .. .. .. .. 5 -
Receivers (special Low Resistance) - .. . 10, -
Gramophone Attachment (for Electrical Reproduction) .

.

. 1 -
BOOKLET (16 Pages fully illustrated) containing much

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

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

(Opposite King's Cross, '-Meta Railway Station'.

A PERFECT SOLUTION
which does away with all incon-
venience and trouble in the
charging of your Accumulators.

Our Charging Switch
can be used on any D.C. Circuit irre-
spective of voltage, capacity 5 amps.

PRICE
£1 7 6

(Subject)

P R I CE

£1 7 6

(Subject)

Prov. Pat. 32876 22.

TRADE ONLY SUPPLIED.
Orders booked for delivery in rotation.

Leaflet post free.

Pressland Electric supplies Ltd.
WHOLESALE FACTORS,
HAMPTON -ON -THAMES.
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The London Telegraph Training College, Ltd.
Telephone WESTERN 2896. Morse House, Earl's Court, S.W. ESTABLISHED 25 YEARS

OFFICIALLY RECOGNISED BY THE WAR OFFICE AND POST OFFICE AUTHORITIES
CA131..E AND WIRELESS TELEGRAPHY.

A RENTS desirous of placing their sons in either of the above Services and of affording them the best training facilities shouldPapply

for particulars of Courses and the methods of instruction which place this Institution in the first rank. Cable Telegraphy
,It, at the present time excellent prospects to youths Irons 15 years of age and upwards, and the College has exclusive facilities fo

obtaining posts for qualified students in the leading Cable Companies at commencing salaries of ti5o to i3oo per annum, with yearly
1, patients of C12 to i 25, and ultimate possibilities of obtaining positions as Supervisors, Assistant Superintendents, Managers, etc.

In the Wireless Telegraph Service the commencing remuneration at the present time is approximately (iso per annum,
and operators when qualified are nominated by the College for appointments as and when they occur. No correspondence classes
or branches.

DAY AND EVENING CLASSES.
Prospectus containing all information will be forwarded on application to THL SE( RETARY (Darr. H.), 262, Earl's Court
Road, Earl's Court, London, S.W.5.
Sole Proprietors of the " Scott " Training Disc, which contains useful formula3 and other information for Wireless Telegraph
Operators and is invaluable to Arniy Signalling Officers for range finding. ere.

Price, complete with instructions 1 -. P. stage 2.(1.

EBONITE
QUALITY
As actual manufacturers of Ebonite, we are able
at all times to produce a quality that will meet
every condition of the job in hand. That is why
we are pleasing all our customers among the
wireless manufacturers at home and abroad.

WHOLESALE ONLY. WRITE FOR LIST.

SHEET
ROD
TUBING
KNOBS
PANELS

COIL HOLDERS
VALVE HOLDERS
CONDENSER DIALS
RHEOSTAT DIALS
EBONITE HORNS

HIGHTENSITE LTD.
Normandy Works, Custom House, E.16

'Phone : EAST 3113.

PRICES
MOUNTED COMPLETE, FROM

5/ -

ACCUMULATORS
4 Volt 40 Amp. 18/6 6 Volt 40 Amp. .. 28/3

21/6 6 60 82/9
28/2 6 80 .. 87/8

4 100 ,. 30/- 8 100 43/6
Metal carrying cases for above, with strong strap handle,

from 2;- each.

SPECIAL OFFER.
8 Volt 20 Amp. Accumulators in celluloid at 113/-- sach,
absolutely new, but shop soiled.

WIRELESS GOODS.
Headphones, 4000 ohms .. .. each 22/6
L.F. Transformers 14/6
Coil Plugs. .. each 2/ -

Special Line of KNIFE SWITCHES on Ebonite and on
Porcelain at lowest prices. WRITE FOR LISTS.

GOOD DISCOUNTS TO TRADE.

F. YATES & SON, LTD.
WHOLESALE ELECTRICIANS,

144 Church St., Kensington, London, W.8
'Phone . Park 4278. (One minute from Notting Hill Gate

Central London & District Rly.)

Genuine Radcom Duolateral Inductance Coils
" De Forest Patent"

THESE COILS ARE DESIGNED TO REDUCE THE SELF
CAPACITY OF A RECEIVING INDUCTANCE TO A MINIMUM.

RADCOM RHEOSTATS, TUNERS. TRANSFORMERS
AERIALS and ACCUMULATORS.

Retail orders value £2, not exceeding 11-lba. weight. carriage paid.

19, RATHBONE PLACE,
LONDON, W.1

Telephone Mu.cum 3455
Telegs. Radpoccmts, Westc,nt, London

Radio,
COMPONENTS. LIP
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CONTENTS
The Theory of the Thermionic

Valve.
The 3 -Electrode Valve and its

applications.
Cascade Valve Amplifiers.
Principles of Reaction Amplifica-

tion and Self -oscillation.
Reaction reception of Wireless

Signals.
Continuous Wave Receiving Cir-

cuits.
Valve Transmitters.
Wireless Telephone Transmitters

Using Valves.
Broadcast Receivers.

2 6
Or 2,8 post
free direct
from Pub.

fishers.
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-what it is and
how it is caused

I) I :ACTION-or, as it is called in America,
Regeneration - is one of the most

dluable properties of the Thermionic Valve
and yet a very large proportion of experi-
menters du not really understand its
principles.

WirelessValves
Simply explained
This is probably due to the fact that up to
recently there has not been published an
authoritative book giving an explanation in
non -technical language. Now, however, in
this new book by John Scott -Taggart,
F.Inst.P., Editor of Modern Wireless, you will
find the most complete and understandable
explanation of Reaction yet written.
Get a copy to -day and begin to appreciate how your
Receiving Set works-you will soon find that accurate
Radio knowledge will double its efficiency.
From all Booksellers and Newsagents or from our Stand
No. 5 at the Ideal Home Exhibition, Olympia.

,71). adia 112 e ,
PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE

DEVEREUX COURT. STRAND. W.C.Z.
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Value
in

Spent'anion of
our wen-1mm
CONDENSER,.
Highest grade
Aluminium
Plates, Beans
Washers menitiii-
sd to a limit of
-+ or
Adjualable Brass
Bush at bottom.
Fixed Braes Bosh
at top.
These Condoners
are built to nand
HARD continu-
ous usage and
we GUARAN-
TEE THEM

netCabiPanel Panel Cabinet Cabinet PaganMount-Mount- Mount- Mount- Mount- Mahn. -lug As-ing in ing As- ing in ing As- um
Parts sembled Parts sembleVembr" Cabinet

Cabinet
0015 23/- 95/6 94/- 98/6 88/- 8/8.001 .. 16/9 19/8 17/9 11/- 26/- 5/8
.00075 .. 18. 6 161 14/6 18/6 1111/.. 5/1
0005 .. 10/6 18/- 11/9 18/9 111/- 4/11

10,- 18/6 11/. 18/8 17/8 4/5
9/- 11/6 10/- 12/- 111/- 4/-

'0002 7/- 9/- 11/- 9/6 18/6 4/-
0001 .. 6/- 8/- 7/- 8/6 16/11 4/ -

Vernier.. 4/8 5/- 5/- 8/4
Fitted with Bevelled Ebonite Dial 1/9 MINK.

Special Sizes made to Order. Pries list on segue&
ALL SUNDRIES AND COMPONENTS Ilg STOOK.

ORDERS OVER 20 - CARRIAGE PAID.
TRADE ENQUIRIES SOLICITED.

THE " BROADWAY " RADIO WORKS
DEVONSHIRE ROAD, BEIL9YHBATILICIOrr

'Phone : III,XLEYHEATH x86.

Messrs. LONGMANS & CO.'S LIST

TEXT BOOK ON
WIRELESS TELEGRAPHY

By RUPERT STANLEY, B.A., LL.D., M.I.E.E.
8vo. With Illustrations.

Vol. L-General Theory and Practice. 15e. net.
Vol. 11.-Valves and Valve Apparatus. Second
and Revised Edition. Just Published 15s. net.

" The work is copiously illustrated and these, with
the extremely lucid letterpress, make Mr. Stanley's
books a valuable addition to the text -books on wireless
telegraphy."-Syren and Shipping.

Manuals of Telegraph and Telephone Engineering.
Edited by Sir WILLIAM SLINW.

TELEPHONIC TRANSMISSION,
Theoretical and Applied.

By J. G. HILL, Assistant Staff Engineer, G.P.O., London.
With DiagrAms and Illustrations. 8vo. 21s. net.

PRINCIPLES AND PRACTICE
OF ELECTRICAL TESTING.

As applied to Apparatus, Circuits and Machines.
By R. C. ALLEN, B.Sc., A.R.C.S, , M I.E.E.

' Diagrams. rive Iris.

LONGMANS, GREEN & CO.
39, Paternoster Row, London, E.C.4

xh. ii

"THE
SUPERFONE"

TWO VALVE BROADCAST RECEIVER
TELEPHONY RANGE 250 MILES.

,.......% 0
4,:14.)

7 rie"._,i

crA

;.a,
' )

'''
IP,

WRITE FOR PARTICULARS TO THEM ANUFACTURERS

THE CHELMSFORD RADIO ENG. CO.,
CHELMSFORD.

LOUD SPEAKERS
at 39/-, usual price 52/6
Resistance 2,000 ohms. Unequalled for clear tone. Fitted
with adjustable regulator for controlling volume of sound.

PHONES
Adjustable Head Bands, 4,000 ohms . 21 - and 25 -
The above goods on three days' approval against cash with

order. Carriage paid.

H.T. BATTERIES
15 Volts .. 3,-
36 Volts with Wander Pities .. 69
60 Volts with Wander Pines
BEST LONDON MAKE, AND EQUAL TO THOSE SOLD AT

MUCH HIGHER PRICES.

LEADING -IN TUBES
6' Best Qaulity Ebonite .. .. each
9' Best Quality Ebonite .. .. each

12' Best Quality Ebonite .. .. each
15' Best Quality Ebonite . each

In I and 1 gross lots to the Trade.

ALL ORDERS EXECUTED IN STRICT. ROTATION.

8d.
1/-
1/3
1/8

LESLIE REYNOLDS
7, Fosket Road, Burlingham, S.W.6
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THE " DUCON "
Where there is electric light, an aerial is unnecessary.

Plug a " Ducon " into an ordinary lamp holder or wall
socket, connect to the wireless receiver and you will receive
the broadcasting perfectly.
The set is quiet, there Is no noise from the mains, and the

Ducon is perfectly safe to use, consumes no current and

does not affect the electric light in any way.
The " Ducon is applicable to all types of receivers, from

crystal to multi -valve.

The

is ob ainable from all leading wrele,, dealers, electrical
contractors and stores, or direct from the maker,.
beaters not set stocking au :nrited to wrier for trade terms. over 50,000 in use.

THE DUBILIER CONDENSER CO. (1921) LTD.,
qucon Works, Goldhawk Road, Shepherd's Bosh, London, W. 12
Telephone-Hammersmith 1084. Telegrams-" Ilivollcon, Phone, London."
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FROM SWEDEN TO SPAIN THE RELIAPHONE
WINS APPROVAL

Its merits have been appreciated by the Legions of Listeners -in who have tried it out. To operate it
is to experience a new thrill of satisfaction.

QUICK & EASY TUNING. GREAT RECEIVING RANGE. CLEAR & LOUD RECEPTION.

Reg. P.O. No.
0195.

Type tested and
approved by the

Postmaster -
General.

The Super Reliaphone No. 4.
THE KING FOR LOUD SPEAKERS.

LETTERS OF APPRECIATION :-
Tel.: Mill Garage, Wye.

Official Repairers to the A.C.U.
" THE OLD MILL" MOTOR WORKS.

Proprietor: R. J. HARFORD.
Automobile, Electrical and General

Engineers.
Bridge Street, WYE, KENT.

Cars for Hire. Also at BROOK.
Ashford, Kent.

Cars, etc., driven and stored at owner's risk.
Messrs. THE WHOLESALE WIRELESS CO..

LTD., 103, Farringdon Road. E.C.t.
February LIM, 1923.

I it. SR SIRS.
We have pleasure in informing you

that we have received the Super Relia-
phone. No. 4. and have installed it for
a client. who is more than pleased with the
results he is receiving.

The set is situated over 6o miles from
:1.0, and this station can be heard on an
" Amplion " Junior all over the house.
and as much as thirty yards away front
the house when the window is open.

In view of the satisfaction, and fair
business way in which you have treated

we have pleasure in enclosing here-
,. ith cheque in settlement, which we
should be glad if you would acknowledge
u. lue course. Yours faithfully.

THE OLD MID." MOTOR WORKS,
R. J. HARFORD.

M. B. MACRAE & Co.,
Wireless Supplies,

12, Friar Street, Reading.
M. Bytes
F. A. McDoNNEt.a.
R. A. ETHERINGTOS

Messrs. TIIE WHOLESALE WIRELESS CO.
LTD., 103, Farringdon Road,

London, E.C.I.
February 6tir, 1923

DEAR SIRS,
We beg to acknowledge receipt of the

following goods despatched by you on
January 31st, 192.3

Reliaphone.
Reliaphone No. 4.

2 Pairs Headphones.
t 6oV. Battery and plugs.
2 Insulators.

The Reliaphone is working exceedingly
well, and gond results are obtained from
London and Birmingham. We shall be
glad to receive the Brown Loud Speaker
at an eariy date, and trust you will
endeavour to send same at your earliest
convenience.

Yours faithfully,
M. B. MACRAE & Co.

Receiver
as illustrated.

£19:10:0
Complete with

accessories.

£25:10:0
All Royalties

included.

E. D. Itorwutgair.
Eight years Practical Wireless
Experience.

G. COLLETT,
Electrical and Mechanical Engineer.

ELECTRICAL & RADIO SUPPLIES
Mint Walk, Croydon.

Messrs.'1-HE tVHOLESALE WIRELESS CO.,
LTD., 103, Farringdon Road, E.C.t.

February 20. 1923.
DEAR SIRS,

Following our 'phone message of this
rooming, we were pleased to receive the
twoSingle-vals e sets and t Note Ntagnifier,
and have pleasure in enclosing our cheque
in settlement of same.

We consider this the finest single -salve
set we have had through our hands. and
are strongly recommending it b. our
clients. We have personally worked a
Loud Speaker with this set, iir this
distract 13 miles front London.

NVe are enclosing you an order for
six sets. Please let us have them im-
mediately.

Yours faithfully.
p.p. ELECTRICAL & RAM° SCPPLIEs.

G. C.
Catalogo illustrado enviado Iranco. Venta por menor solamente.
Catalogue illustril envoy., franco. Seulement pour le cotntnerce.

.rrespondence en Francais et en Espanol.
tEMONSTRATI.. \ DAILY. ILLUSTRATED CATALOGUE FREI.. TRADE ONLY. LIBERAL DISCOUNTS.

THE WHOLESALE WIRELESS CO., LTD.
103, FARR INGDON ROAD, LONDON, E.0 .1

Telephunc-CLERKENWELL 5312.

11111111111111111111111111111111111111111111110111111111111111111111111111 1111111111111111111111111111011011101111111111111111111011111111011



THE WIRELESS WORLD AND RADIO REVIEW

L.F.

Intervalve
TRANSFORMERS
0
HE
RADE

Keen Prices Quoted.

Tlese transformers are the result of careful
study and experiment. They a -e absolutely
distortionless and yet give a transformation
ratio of 4-I. We can guarantee complete
satisfaction to any purchaser.

`Price 141 - each.

Pcstage 11- extra.

The Radio Rendezvous,
709 Romford Road, Manor Park, E.

R. Egerton -Green & Co.
Manufacturing (electrical dngineers

ESTABLISHED IN 1913

AND STILL IN THE
FRONT LINE OF THE

WIRELESS
MOVEMENT
TEN YEARS 1.:\ TER

Write, Phone or Call
FOR OUR FREE LIST

Our Showrooms are still at the same address

22, DYOTT STREET
New Oxford Street

London, W.C.1
(A few yards from henry Glare)

Telephone :-Museum 1249

TRADE ENQUIRIES INVITED

MARCH 10, 1923

'rHE man who builds his own Set or
I his own components will welcome the

second number of MODERN WIRE-
LESS.
Every constructional article is well
written, authoritative and fully illustrated
with clear diagrams-any experimenter

in build the instruments and components
.firiwing that they will work quite as well
.; bought ones.
14. sure to get your copy at once-
ist month the demand far exiveded tlw
,ailable supply. Look for the same
loured cover as No, r.

Special Constructional
Articles .

Full directions are given for
building several complete instru-
ments suitable for Broadcast
receiving, and also for Trans.
Atlantic use. Other articles show
how to build variable Grp I
Leaks, a new form of vari...,le
inductance and a chemical
rectifier for A.C. use.

MODERN No 2

WIRELESS
Edited by ions SCOTT-TAGGART,
F.Inst.P. izo,000 copies! r6
extra pages.

7

PGALISHERSOP AUTHORITATIVE wIRLLL SS

OEVEREUX COURT. STRAND.
,old by all News- On sale at our
(gents and Stand, No. 5 at
I looksellers. Ideal Home

Exhibition,
Olympia.
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CONDENSER M.F.UNIT
UNIT

DETECTOR
UNIT

L.F. UNIT

° Interference
the bogey of all
long-distance work !

IF you live 11 ir a high -power long-
distance station. you are fairly

.main to lie troubled by its harmonic.
You may not always recognise it but the
trouble will I, there all the same.
The easiest way to flit out this interference

is to use a stag  of H.F. Amplification and
Frame Aerial. The Frame Aerial

being very dir.'etional will enable you to
tune out the unwanted station and the
H.F. Valve will amplify the speech to
!hake up fin- th- strength you lose by not
using an outside
Or, again. if von live very dose to out'
Broadcasting Station and want to listen
to one mu' farther away, the combina-

lion id Frame Aerial and H.F. Amplifica-
tion will enable you to tune out near -by
Broadcasting stations.
The experimenter using Petra -Scant Units
is in the happy position of being able Ill
11,4' just as many Valves as he can con-
eniently handle at a ridiculously low

cost. The Tuner Unit, with its Series -
Parallel and Stand-by_ Tune Switches
is undoubtedly one of the most efficient
ever designed.
If you would know more of this perfected
Unit System, send bd. [...day for a ropy
of " Radio -au interesting little Book
showing exactly how each Unit is con-
structed.

PRICE LIST SETS OF PARTS.
No I. 'Fuller Unit 27 6 No. 5. 1. 1

No. 2. Condenser Amplifying Um.. 3:1 6
Unit .. 42 - Cabinets for t,

N,,. 3. Hi.'. Ampli- 3, 4 and 5 .. 6
lying Unit .. 13 6 Cabinets for No. 2

\'.11,,s extra.
extra.

Nii. 4. Detector
Fiat 17,6

THE PETO-SCOTT Co., Ltd.,
FEATHERSTONE HOUSE,

64, High Holborn, W.C.1 C Catalogue
of Radio

Components 3d 
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TARIFF. ,!, 10,1 I, .1

this Section at ti. ,.,t, of twcqx-no. cod.
with a minimum charge of two shillings. e1 The
advertiser's name and addocss will be charged for
and single letters and single figures will be counted
as words. Compound words will be counted
as two words.

DEPOSITS. All advertisements must be
form of Postal Orders, the

i 2 forwarded to Messrs. Bert ralll
Day A Co.. Ltd.. 9 & to, Charing Cross, SAVA.

Intending purchasers may deposit the purchase
moloy of any article advertised or sold by
advertisers with Messrs. Bertram Day & Co., Ltd..
who will acknowledge its receipt to the vendor
and the depositor. the full addresses of whom
should be given. Subject to special agreement
between the parties, it is understorx1 that all
g.wels are sent on approval, each party paying
carriage one way in the event of the goods being
returned. The deposit will he retained until
due advicr of the completion of the purchase has
Ixen given or until the articles have been retained
and :tempted. lu order to cover postage, etc..
a fee of fid. in respect of sums of LI and under.
and is. for sums in excess of I I. must be paid
at the same time as thc deposit.

nu.* gala! RA..

Mount these on your
Panel for best
results

Filament
Resistances
Superior Quality

and finish.

3/6 EACH.
Post 3d.

Ow
.4101

%AC

V('%' - slsl%coP`c)JA00 10 s
($0." a).* CO, ox"- ...., 1. ow

st"0,,,,r`N"  'e
(''''''N.,

,.,Acvcow
,5- r.

HAVE
YOU SENT
FOR OUR

100 PAGE
CATALOGUED

The largest yet

published illustrating
all the parts required

by the amateur
3D.

Post tree.

Most Competitive
Priem

CAArTOH ELEGTEIG
CATALOGUE

I. - I,'11

FOR SALE.
B.A. Screws, Nuts and Washers, ;11

2S. 'Frail,. supplied I H. III AN! 1 1

Station Road, NVilleselen
Lathes, 6 new " Star American Screw

Cutting torch lathes, all -

wool pulleys. shafting. bic,
lists. PinnEN Bans.. 2 5 , I Ic

Street. London. E.C..r.
Loud Speaker Rams. I Cuaraciteed pci,

acoustics. Enamelled black matt. complete
polished aluminium biliNe for receKer, is. fid. I

et.,, is. 91. Rxiocietioxi Co., Hear-..
\Volk, (oceotrs.

All Wireless and Electrical Goods stocked -
9. Colonial Avenue, Nlinories. near Al
Station. Handiest place for City buyers. -1.1
Dixox & Co. Telephone No. Avenue 41,,

Agate Cylinders, etc., for lout( -speaking a
cos, (ruin AND- te. I;Rt:oosy & CO.,
119. Fulham E.

Loud Speaker, mounted on poliShi'd
h..r9. with 4,000 ohm receiver. A bar4an
packing. etc.. Is. fid. --MIDLAND RADIOPHONE Co.
Ilearsall Works. Coventry.

Amateur has for quick sale, Mark Ill cxl,
cliental crystal and valve set. Adapted to n
lip to 20,000 metres with Horieverimbe

- dos -110A F. 14, BERTRAM DAI''S ADVER
01. tic Es:, 9 and io. Charing Cross, S.W.'.

Four Panels, Ii. F. timed amide, detector, tw..
I. E. .cciiiplete lass valves, 4:6 los. Fuller block

inundator in (iv. 4o amp. hour, 42 5s.
c If,. Crescent, Sutton.
Telephones. French, 400 ohms, 20. pair, post oil.

and valve sets. Stamp list. Large stock.
-GREI40KV, 214, St. Albans Road.

Kings. Essex.
Marcoosphone V2 Model, 2 -Valve Nlagicavox

amplifier, Magnavox loud speaker, 120 -volt
MT. battery. 2 I.E. batteries. 'phones and con-
nections, complete. 455 -as new, cost 1;63 los.
Parts separate if desired. Owner installing larger
Set. ININALI,, Kilian' Stephen.

Mark III Star Tuner, practically new. series -
parallel switch. added to A.T.C.. GicsoF.x.
17. White Barn Lane. Dagenham. Essex.

Three -Valve Set, all access.cries perfect.-
Baciwx. not, Romford Itoad. Forest (Cate. E.7.

Four Pairs High Resistance Telephones. 29$
pc.st age .01.. ..ash. Sell separately. H.

I HARED/N. 1.11ItuTHOTtil.

Steam Pan, 191 191". 14.s. : cluantitY
steam pipe lid. per ft...ninon:air wood turning

Lahr. (n. pc" polishing spindle by Canning.
15o,. Dixos. Butts Works, \V, roster.

French R. Valves, "teleimonie Sans Ed type.
I:nr cp.,. Low voltage 3. 5. aillplitiCati.011 9.10,
post free. 125. NI. Quotations for quantities

4.1RGI A GEORGE. iii.11:1. 11r.
\lain nester.

Wire Enamelled Single Silk. ,.
v

IIT !!1 !WTI I I I'd, 1<!.1.1

I land
P.O. Relay Rewound 3,200 ohms, i.   l

.11it,1,1r I, ,stir torte, t
N !,11111,111 1,1,' 1,1

is.o. II , 1!
I I! I.- 1,.1.11 nil I 2,,

2 -Valve Detector Amplifier, ,
2 s

RP, !NI. 11 111,I

Business for Sale. ci T i ' '

inancitac thin.. 0f c, c.

X% rite lin c I urt ...1st I rose. \\
Stieet att.o.1 - I .c.

Five -Valve Set NIOTI!
!DT'', 

! I I I

The STANDARD Book on
the Valve.

how AMU
.',l1 .ire keen to

nionc than a superficial
knowledge on Wireless, vou must
read this new book by jolts/
Scoff r-TvccOir.

(Editor of Modern Inreless).

fireless
VacuumTubes

Beautifully bound in blue cloth.
25, pays, illustrated with man,
diagrams. Get a copy today -
you will need it often for re
ference. From all Booksellers or
direct from Publishers. 10 -
Post Free.

wressLta
PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE

DEVEREUX COURT, STRAND W.t.2.

Brown's Ph:nes, A Type, new and
unissued £2

'Phone Cords, best quality 3 6
Q, X and V.24 Adaptors 4 -
Townsend Wavemeters £5
Tapping Keys, all adjustments .. 3 6
Yellow Empire Tape, ; per 72 yds. rall 3 6
Carriage extra. Lists free.
CAREER & AKROYD, ATKINSON'S COURT,

NORTH PARADE, HALIFAX,

HEATH & Co., Ltd.
Instrument Works. Naw Enlists. g.E g
are prepared to undertake in their fully
equipped works- Wireless Apparatus
and Parts for the trade. Quotations gives
to Blue Prints. Immediate attention.
/Row-La an.. I _Nu. Leming
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Portland's British

Ebonite
6, Cheapside, E.C.

36" 18' 30/- Panels
(Id. square inch.

And

32, Northampton Square, Clerkenwell.
188, Blythe Road, Hammersmith.

'Phone 4408 Clerkenwell.
Stocks Ready.

Mail Orders to .
6, CHEAPSIDE, E.C.

AERIAL Wire, 100' 3 9
Insulators, Reel . 2d -

leading -in Tubes, per inch Id.
Inductance Ebonite, per inch .. 8d-

Isolo. per inch 3d.
Cardboard, per inch ld.
Ebonite, 20 tappings 12 6

CRYSTALS
Anszite Granola I" AGr ") 1 9
Hertzite 1 6
Silicon 4d.

Detectors, double claw, glass cased 4 6
Condensers, Fixed Ihibilier 3 -
Condensers. Variable (parts, 001 .. 8 6
Brass Parts (better send sample order and ask

for price list).
Coils . 5 - to 12 8
Trade enquiries invited at all addreses or

from country and abroad to
6, CHEAPSIDE, E.C.

'PHONES. I stock 500 all makes, 19 6 to
£2 10 -. I advise 26/ -"Portland's Selection."
Tell me your instrument.

L.F. TRANSFORMER - " The Portland " 14 6
Trade should see this transformer,

Sullivan, 25 - . Boyes. 20 -. Moat makes
in stock.

WIRES, BUZZERS, LOUDSPEAKERS,
PULLEYS, COILS, MICA, TINFOIL, SLEEV-
1NG, DRILLING, ENGRAVING. It possible
send me sample order and my price list will
come with it.

SETS.

B.B.C. Crystal in Ebonite Casket ,Portland's
make, .. f5 5 -

Parts .. -£1 12 -
B.B.C. 2 -Valve and Crystal £10 10 -

Parts .. 23 3 -

James Portland
().1. ,

6, Cheapside, LONDON.

FOR SALE-continued.
Special New Detector (Pow. Patent). Airtight

ntainer, automatic adjustment, very compact.
 ,naranteed unequalled for simplicity. sensitiveness

.I permanency of adjustment. Individually
-ted 0u t kilowatt, over hundred miles. Hacked

rs years' specialised experience, ss. 6d. each.-
F, 113, St. J.11111S Road, Upper Tooting,

4 Centre Power Lathe, by Seneca Falls, S.S.Sc.
Barnes 5i centre. do., Os. Electric motor

H.P.. by G. E. C., 22o volts D.C., with starting
, 10. C. J, ,FLIN, Elliott Road, Bromley.

Kent.
Experimenter's Parcel of 5o brass terminals,

nashers, mils and screws, is. id. post tree.._
liARON ER. I, C:151,,11 Road, London, N.22.

Morse Practice Buzzers, with tapping key,
5s. each. so Metre transmitting sets, slightly
damaged, US. 6d. each ; ex Air Force Helix
transmitting sets, slightly damaged, us. 6d.
Single -way Dewar switches, is. 6d. and 2s. meta
rash.

Switchboards for charging or house lighting,
,,- dia. moving coil meters, 0-40 volts, 0-13 amps.,
s heavy copper knife switches, 2 double -pole
quick break switches, 2 three -was' switches, 12
fuses. The whole mounted on polished slate
panel. 24' 3o r 1", ,f,3 los, each. Below-

Shunt Resistances, 12 stud switch, 40 TeSi51411C,1!
coils, 12 / < 8", wall fitting slate panel
front, i 1 each. Below-

Leading-in Wire, 11CW, 19 33, rubber -covered,
311. per yard. 2.S. 6d. doz. Below-

Change-over Switches, heavy copper, 25. bd.
rat 11 ,1,,n11,1,' pole quick break, ss. each. Below -

Milliamperemeters Moving Coil, 3" dial, oflo,
each. Amperemeters, ditto, o -to, 12s. 6d.

each. Hot wire amperemeters,  I to .5, 7s. 6d. each
diam. moving coil meters, volts 0-40, amps.

0-15. 1:2 10S. pair. Below-
Post Office Microphone, as. each exarmy

microphones, is. tee. each; iso ohm single -ear
'phones, 25. bd. each ; D III hand 'phones.
ts. 6d. each ; sou ohm choke coils, 25. each ;

M.F. Mansbridge condensers, is. 6d. each.
Below-

All New Wireless Accessories stocked at low
prices, enormous stock of ex -Government surplus.
Terms, rash with order, three days approval.-
GALPIN, t6, 1.0ampit Hill, Lewisham, London,
S. E.13.

" Affa " Potentiometers for your experiments.
Assembled slate ebonite panel mounting,
450 - post 85. Guaranteed.-
A. F. Road, London, N.19.

Complete Re, el Inv Set ,anprising -002 variable
r, 2.40-24,000 metres,

 inploying tuned circuit
,each r a. tioe ioi .s1 broadcast wavelengths
and detector. All new and made by Marconi
Scientific Instnunent Co. Price £28 the set
or available separately. Also 7 -valve ampliti.
R.A.F. type, fitted with terniinals, to allow
using either the 3 H.F. or the 3 L.F. vah.
-eparately or all seven as desired. Price £1.
51so oot variable condenser, naval pattern 111

-taut glass jar, 3os., and loud speaker £r. Full
details of all instniments on application to

)..x 11FR111,1/4 DAY'S ADVERTISING OFFICES,
,111,1 u,, Charing Cross, S.W.i.
Four -Valve Receiver, H.F. Detector, 2 L.F.

 :Hied ands system, valves, coils, 'phones, £25.
!1...r.1 t..r 7. WARREN, 86, Great Cambridge
- kney

1 II Portable Wireless Two -Valves, no aerial
, 1,35. What otters I.. COOKLIN,

Victoria Street, tavern.. I.
Amplifying Detector Panel, 300-5,000 metres,

vpe M.15, by Marconi Scientific. Instrument Co.
511 types reception. Perfect order. 2.

FRY, Mercury, amble, Hants.
New Brown Amplifier, 4:4 iss. Also Rad,

.,.stnutients, one -valve note nag.. with teleph.,,
transformer, i4 1ss.-MARLOW, High Stn.
'1,plethorr..

Electradix Radios.
EVERYTHING FOR WIRELESS,
DYNAMOS, CORDS AND

EBONITE, Etc.
AMPLIFIERS, 1 Valve, £2. 3 -Valve Mark III
 and IV £8 10 -

10 R.A.F. 5 -Valve, £14. R.A.F. 7 -valve, £15
Brown's Amplifier, equal 2 valves 25

HIGH VOLT UNITS. T.V.T., for Valve Sets,
C.W. Mark III, mahogany case, condensers,
plugs, etc.. new, 10 to 1,000 volts.. £6 10 -

INSTRUMENTS, 1 amp. Hotwire, 10 - Moving
Coil Milhamps, 0-6 m a, 35 - ; 0-20 volts.
pocket, 10 - . 1,000 amps, £4.

WAVEMETERS. £4 to £9. Special calibrations
to order.

POTENTIOMETERS. Panel Type, 12 6. Larger
15 - each.

TELEPHONES. All types in stock. 350 Sullivan
ear pieces for rewinding. 6 for 12 -. 300 ohm
Sets, 12 6.

DYNAMOS. For 8 and 12 volt battery charge,
3-8 amps, 24 and 20 volts 12 amps, LS 10s.
AU Ball Bearings.

MOTORS. Motor Generators, 220 volts to 35v.
20 amps., £25 : 220 to 20 v., 12 amps, £16.
All outputs. H.T. Motor Generator. 12 500v.
£15 12 1,000 v., £20. Alternators Aero,
with 11,000 v. transformer and A.T.I. £6 10 - ;

1 and i KW. Marconi, £10. Motors all sizes.
AERIALS. Outdoor outfit complete, 11 - post

free. 725 Enam. H.D. Copper, 100', 3 6
7 22's, ditto, 4 4. Indoor Outfit, 7 6. Rubber
Down Lead, 12 yds., 2 -.

LIGHTNING ARRESTERS are very necessary,
2 6 each.

LEAD-IN TUBES, porcelain lined, 8- 1 -. R.A.F.
Insulators, 4d.

CLIMBING IRONS. 7 8 pair. R.A.F. Earth
Mats, 10 -.

TRANSMITTING VALVES., 15 -. Marconi
" R " 17 6. Ediswan, 15 -.

EBONITE. Magnet wires in all coverings. LOW
PRICES.

CORDS. Double Head, 3 6. Single and speaker,
1 6 and 2 -. Twin 2 -colour, 3d. ft. Brass
terminal eyes, 4td. dozen.

VARIOMETER FORMERS, Ebonite, Ball and
Stator, 10 -.

PANELS. For 2, 3 or 4 Valves. Teak case, with
ebonite top, 10 -.

BATTERY BOXES. H.T. 60v.. 4 - 100y., 7 - :

200v., 7 3, with plugs and cords.
TONS OF RADIO GOODS IN STOCK.

Call and see us. First turning on left in Minories.
Near Aldgate Station.

LESLIE DIXON & CO.,
9, Colonial Avenue, Minories, El.

ESTABLISHED TWENTY-FIVE YEARS.

J.W.B.
ACCUMULATORS
RESULT OP OVER 40 UAW EXPERIENCE.

BEST FOR
WIRELESS

PLATES, SETS, BOXES, SEPARATORS,
REPLACEMENTS, EXPERT REPAIRS.

J. W. BARNARD & HAYNES
WORKS : 45, GT. ORMOND STREET,
LONDON, W.0.1, and 4, OT. WINCHESTER

STREET, LONDON, E.C.2
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WIRELESS SETS
SUPPLIED AND INSTALLED.

Aenius Erected, Accumulators Charged. ,om-
ponent Parts of every description stocked.

C. J. WILKIN & SON,
143, HIGH STREET, WOOLWICH, S.E.18.
Estb. 1891. (Corner of Powis Street)
TRADE SUPPLIED. Tel. No. Woolwich 320.

WIRELESS CABINETS
PROM PT DELIVERIES
COMPETITIVE PRICES

PICKETT BROS.,
Albion Rd., BEXLEYHEATH, S.E.

PILKINOTON TRANSMITTER
CAN NOT PACK

For Wireless or ordin-
ary Telephones. An
entirely new principle,
having a Definite
Resistance, Highly
Sensitive, used with
any receiver. 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 Wit. 10,-.
BASIL A. PILKILNGTON,

13. Melville Place, Edinburgh.

VARIOMETERS
WOUND FOR 300 TO 600 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.

Bamboo Poles for Aerials
AND BAMBOO OF EVERY DESCRIPTION
:: FROM TWIGS TO YACHT mans ::

Large Stooks always on hand.

A. E. DAVIES & CO. (Importer.),
164 LEVER ST., CITY RD., LONDON, E.0.1

SITUATIONS WANTED.
Young Man, des ins position, salt -small or

demonstrator preferred, five years' practical
experience in wireless. Good reference.-Box
R.13. BERTRAM 1>AY'S ADVERTISING OFFICE,.
9 and to. Charing Cross, S.W.t.

Young Man, aged 20. desires position as salesman
or demonstrator. Practical experience installa-
tion work. (-avid telegraphist. --A., 5, Meteor
Road, Westcliff-on-Sea.

Advertiser (24), well educated, 1st Class
good theoretical and practical knowledge modern
apparatus, business experience including wireless
trade, good salesman, seeks situation with better
prospects in reliable firm.-Box E.1 t, BERTRAM
DAY'S ADVERTISING OFFICES, 9 and to, Charing
Cross, S.W.,.

SITUATIONS VACANT.
Salesman with Good Selling Experience

knowledge of wireless required inunedi.a. ,%
represent reliable London firm for the sale of wtr
less sets. -Apply stating age. and full particulars ...
experience, to Box R.R. BERTRAM DAN
ADVERTISING OFFIcES, 9 and to, Charing Cro,
S.W.r.

Several Practical Wireless Men Wanted for
assembling and designing. Must have g,,od
experience. Moderate wages to commence. Good
prospects for keen workers. Apply in person.
- NATIONAL WIRELESS Co., 7A, Church Road,

Acton. W.3.
Wireless Sales Manager Required. Must have

held similar position previously. Write stating
qualifications and salary expected.-Box W.1 t.
BERTRAM DAY'S ADVERTISING OFFICES, 9 and lo.
Charing Cross, S.W.t.

MISCELLANEOUS.
Wireless Subjects. Contributions required for

elementary articles or experiments. Good rates
pant Write Box 1393, Sects ADVERTISING
OF!. ices. Fleet Street. F.C.1.

Commanding Rosiness Premises of handsome
elevation to be let or sold. Nlagnificent ground
floor basement. and 6 upper floors. Would be
divided. Centre of scientific instrument and
motor trade. Lift. Central heating. Finest
show rooms in London.- Write Box 1398, SELLS
A,,veei LING OFFICES, Fleet Street. E.C.4.

Master Cabinet Maker and electrical and surgical
instrument specialist. Finest workmanship
guaranteed. Strictly lowest terms. Let me quote
you.-S. T. LEDGE, 131, Gloucester Road, Chalk
Farm.

Valves Repaired. New filaments fitted in valves,
6s. rd. post paid.-LEEDS FLINT GLASS COMPANY,
Lrii., Electric lamp Manufacturers, Aire Bank
Lamp Works, Hunslet, Leeds.

Accumulator Charging Resistances, complete
with flexible cable and adaptors to charge from
any convenient lampholder, t Amp., 225. 6d. ;
a Amp., 255. ; 3 Amp, 27s. 6d. ; 4 Amp.. foe. ;
5 Amp., 325. rot.-WALTHAM MANOVAcTuRING
Co.. z. Jackson Road, Holloway, London. N.

Wireless Inventors.-Patents and Trade Marks
Advice. Handbooks and Consultations free.-
KING. Regd. Patent Agent., 1465, Queen Victoria
Street. London. 'Phone, 682 Central.

Telephone Receivers Rewound up to r .000 ohms.
5s. ; z,000 ohms, 7s. (xl. Cash with order.-
M. F. HAMPSHIRE, 139, Sydenham Road, S.E.26.

FOR SECURING YOUR AERIALS
and a Thousand Purposes where Great
:: Strength and Strain is needed ::

FLEXIBLE STEEL WIRE ROPE.
AeroplansCable made
to Govt. specification
to specified breaking
strains. Orden of 10/ -
and over carriage
paid, °chemfise please
add

PRICES BELOW COST.
postage.

Breaking Price
No. Dia. Strain. per coo ft.

I 102- 10 cwt. 6/-
3 20 Cwt. 8 -

5r 5/3? 25 cwt. 10/-
33 7/32' 45 cwt. 12 -

1' 70 cwt. 14/-
6 9/32. 8o cwt. Hi/.
7 II/32' 100 cwt. 110/-
8 f i20 Cwt. 21/-

13/3? 140 cwt. 22/6
STRAINERS for use with above, right and left

hand threads, 9d. each, or 8 11 per dos.SMITH & ELLIS
(Dent 65). 11, LITTLE BRITAIN.
ALDERSGATE STREET. E.C.I

I IV

00,11 j

Idol

ENGRAVING
for every style of instrument on any material.

F. OSBORNE & CO., LTD.
117. lestcsatie St., Oxford St., Landau, W.1
Est. sflys. Museum 2264

WANTED
Old Burnt -out Wireless Valves Wanted 1 Best

prices paid. Write-E. McllAv & Co.. rt., City
Chambers, Broad Street, Birmingham.

Willvetnetat, perfect condition, calibrated
standard condenser, 'ow.- SORREL!, Lower
l'ark, Loughton, Essex.

TRADE ENQUIRIES.
Required Catalogues and Trade Terms, Sets,

coMponentS. - 1-AmBE kr, 7o, Bevan Street,
Lowestoft.

Agency for Wireless Sets and Accessories
wanted by practical engineer, opening a wireless
showroom in Glasgow district.- RENNIE, no,
13alshagray Avenue, Glasgow.

Assembly Work Wanted. Fully equipped
workshop. Wiring, etc., to diagrams. Ask our
representative to call.-Letters, G. Sment, 47,
Berwick Street. W. Regent 3520. Cl

The Newtonia Wireless Factory supply dealers 
with raw material and partly manufactured
parts at the right pries ; any parts manufactured
for the trade. Write for our list. -13 /15, Whitcomb
Street, Pall Mall, London, near Trafalgar Square.

Nameplates, engraving of all descriptions.-
STILWELL & Soss, Little Park Street, Coventry

SEA LAND & AIR
Price 1/9 Post

THE WIRELESS PRESS,

THE AUSTRALIAN MONTHLY JOURNAL
of Aviation, Radio -Telegraphy and Radio-Telephoay

Free. Annual Subscription 21 /-

LIMITED, 12-13, HENRIETTA STREET, STRAND, W.C.2
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TYPE F. " Featherweight."
Actual weight, including cords,

is Ooze. only.

BROWN'S

HEADPHONES
British and Best

The Finest Headphones Procurable for

30/-
This price is for one pair of either
120 or 4000 ohm 'phones, including
cords of good quality
OBTAINABLE FROM ALL WIRELESS DEAL/CAL

Catalogue Post Free.
Head Office and Lando*

W arks Showrooms
Vitoria Road,

North Aeon, W.8 S. G. BROWN, Ltd. 19 Lollndoar;.111I"

IND-AERI
HOOK
Prov Patent.

SAYS MR. MAN
" I WANT the Broadcasting and am prepared to buy
a Radio set, but I live in a flat and may not have an
outside aerial. What can you do for me ?
DEALER ! the answer is IND-AERIAL HOOKS
They are essential to a neat, erlident end portable INDOOR AERIAL. Attaehed la
a moment to the Maims rail of any room the ma be taken down lust as essay.They

ninon the aerial ONE 100T from the well on insulated arm, and ue se
dlelstirestenL

2/9 each ; 31/6 doz. Poet Free.
Some A ganciaa still open en Broadcasting Towns.

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

........rinnrinr.r.*redrAnranrAn 2rAnnvannvArAr4vArAr.r.r.r.r.r.- vAnn ....r...n&r.
v.

_
_
P.n VARIOMETER -Wound for general Broadcasting. l'Ad

v.
n
n -- ---- For Ftlidenry and Neatni.,, ot ay.:go. tto,i. 1'arionieters are I.
In EBONITE unequalled. Rotor and Stator are of Ebonite-therefore non- gr.

v. hylegrar
pic-,liminating all possibilities of warping, shrinkage or

4

m
r41

READY/ FOR MOUNTING. In
FA Price 25/6 m.ge) FA

FA
FA

FA
6 These can be wound for Experimentalists to any specified wave- w,

r.a
/FA

F41 0
length-to special orders promptly.

FA
TRADE TERMS ON APPLICATION.

ral ....

RADIO EBONITE SUPPLIES, LTD.
Irdii

!di
(Ov I- ) (Mail Order Dept 4, Little College Street. London, E.C.4
61- 41'.
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WE ARE NOT EXHIBITING AT
THE PRESENT EXHIBITION BUT

WE HOLD THE LARGEST STOCK OF EX -GOVERNMENT APPAR
Complete Lists will shortly be ready, and the whole of our Vast Stocks will be available for Ihe inspec

In the meantime-dVaried Range of Stock is on View at our CITY SHO

The Perfect Loud Speaker at Last !

The "VIOLIN A"
£5:5:0

Packing and Carriage in U.K. 5s. extra.

READ THIS UNSOLICITED TESTIMONIAL-

I .O, BROWSHII L CATFORD, S.E.
Febniary tzth, 1923.

DEAR SIRS.
r ri I received the Violina Loud Speaker quite safely, and ant writing to tell you how surprised and delighted I am with the wonderful
ancrperfect results I am getting with same. It is absolutely free from distortion, and the perfection of tone is such that other Loud
Speakers cannot in any way compare with it.

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

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

Thanking you for past attention,
Faithfully yours,

(Signed) H. Sri AAAAA o.
We are experiencing a tremendous &mend for this LOUD SPEAKER. It Early Delivery is Required ORDER AT ONCE.
With this instrument you can hear the voice of the artist, the notes of any instrument and the words of the speaker faithfully and

perfectly reproduced.
In addition, it is an elegant piece of furniture. handsomely French polished. mahogany finish.

Ask your local dealer For a demonstration.

WONDERFUL OFFER OF THE FINEST FRENCH 'PHONE
Manufactured by the Thomson -Houston Co., of France.

We guarantee these telephones to be as efficient as any 'phone on the market at the present time. They are exceptionally minfortable
and the clarity of music and speech is wonderful.
We have concluded a very large contract in respect of these 'phones, and offer them to the public with every confidence.

In order to bring them to the notice of the public, we 20S. per pair. 4,000 ohms.are offering them at the exceedingly low price of
Complete With V,I-V 1'4 .,t . I - ,tr.,.

79, MARK
Bristol \\

Telephone Transformers
h Ill, 12.,

25s. each.
Intervalve Transformers
butte,!ni 11"m i, a h., ull .lity N111 -1011 11,1i11{; I1.11/ -41.1y II,
This is a very important feature. There are no loose wires or free ends to break and

!illy rcWs in odd corners it,

25s. each.
THE CITY ACCU

LANE, LONDON, E.C.3 'Phone-Arenne 1316.
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Everybody Should take the Oppor-__
tunity of Visiting Our Showrooms.
ATUS IN THE COUNTRY, OCCUPYING NEARLY 100,000 CUBIC FT.
tion of the Public at UNA WORKS, CARPENTERS RD., STRATFORD, E.
WROOMS, and it will pay you to inspect same before buying elsewhere.

Special Offer of Headphones
at Bargain Prices.

BROWN "A" TYPE, 120 ohms, 30'- per pair.
Reed Pattern, Aluminium Diaphragms, Brand New and Unused ex -Government Stock.

SULLIVAN, 120 ohms - - 12 6 per pair.
8,000 - 25'- 9911

Cords 3s. 6d. extra. Postage (reg.) Is. extra.

For Perfect Wireless Reception it is Essential to use a

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

Fool -Proof. Non -Sulphating. Unaffected by Short Circuits.
For providing the current for lighting the filament in the Wireless Wave they are absolutely ideal.

A SUMMARY OF THE PRINCIPAL ADVANTAGES OF BLOCK ACCUMULATORS.
Instead of using thin plates, with their liability to buckle, the cells are constructed with electrodes in which segmental blocks ofactive material are carried on small grids and wrapp.ed in porous material. The result is that the electrodes are free from the possibilityof injury either by vibration, short-circuiting

sulphating. They also have the special feature
that they will hold their charge from 9 to 18
months without the E.M.F. falling below 2 volts.

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

Accumulators are :-
I.-They are " fool -proof."
2.-There are no plates to buckle.
3. --It is impossible for the cells to be spoilt through

accidental short-circuiting, and even if the
terminals are joined by a metal bar, the cells
will not be spoiled or seriously injured.

4.-They will retain their charge for many months.
5. Sulphating cannot occur to any serious

extent, as this is mostly caused through cells
standing in a discharged state or being dis-
charged through accidental short-circuits.

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

7.-If the cells are neglected, or left in charge of
inexperienced hands, no serious harm can be
done, as even when discharged dawn to 1.5
volts, they recover their voltage and maintain
their recovery, thereby preventing sulphate
forming.

8.-They are lighter and have a higher capacity
per pound weight than onlinary plat.
accumulators and can be re -charged an in
definite ntittilwr of times.

PRICES.

Intermittent Actual
TYPE. VOLTS. capacity at rapacity of PRICE.

20 -hours rate 20 -hours rate £ a.

a B K
4 B K
6 B K

240
440
640

ra AD 9/s
 4 4 A D 9/s

6 A D 9/5
AD 9/c

2

6

4
6

4
6

t6 8

40 20

64 32

se 4 A D 4/c4
6 A D 9/c 6

70 35

L 24o

6

4 110 55

4

2

So 40B L 44o

B L 655 6
B J2120 2

B i 9120 4 120 60
B
13 L 280

6

4 160 Ho
B L 68o 6 J
It L 4110 4 220 110

0 7
0 14
1 1
0 18
112
2 8
0 18
1 18
2 14
1 0
2 0
3 0
1 4
2 8
3 12
1 7
2 15
4 2
1 8
2 18
4 4
1 12
3 4
4 16
4 0

 Circular stoneware containers.  Circular celloil-M s.
Teak Crates, 7,6 to 20'. extra (approx.)

Teak Cases, with lid and (outside terminals, to 6 to 30,- extra. Firm prices on
application.

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

MULATOR CO.
Awi, 33, Rue d'Hauteville, Paris. Agenty for All BURNDEPT Apparatus.
Cardiff. Walter K. . I icester. H. V. Albrow. 36, George Street. Portman Square, W.
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Western Electric

MAKERS
OF OVER
HALF THE
W 0 R L D'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.

Western Electric Companq. Limited.
(WHOLESALE ONLY)

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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i4 WHALE FOR WIRELESS "
PHONES -Brown's, 4,000 or 120

Brunet,
VALVES-" R " Typecaeo ..

,i oi " or V24 - - 12 C.& 14/-

INSULATORS-Reel .. lid.
Egg .. 3d.

Coil Mounts ebonite .. LI.. ..
Condenser Plates, 24 .. .. 1/-..
Condenser enclosed Vernier ..
Monophane holders .. .. .. .. .. 4/ -
Receiving set complete from 30/- Complete with Aerial

Wire, Insulaors and pair of 'Phones, VI
N.I3 -Do twav with your crystal or valve detector and fit

our PHONOPHANE, 151- each. Call for demonstration.

A. WHALE & CO.,
101, Ftwis STREET, WOOLWICH, I E.18.

Phone: Woolwish 649.

A SETS
andRADIAX

%'F UNITS
MAGNIFICENT RESULTS

an- achieved by Radiax Receiving Sets at economical cost and
without sacrificing good appearance. High quality material
only goes into the make up. and the substantial. welltinishe,1
oak case is typical of the job. Every unit is tested.
CRYSTAL SET in sloping mahogany cabinet. enclosed crystal,
tipped tuning inductance with to -point switch. This set i,
so efficient that we have used font pairs of 'Phones with loud
reception. Including 13.B.C. Licence. PRICE 42 6.
ONE -VALVE SET gives splendid results in Broadcasting areas.
Ten -point switch and variable condenser gives accurate tuning.
Oak case, wonderful value. PRICE 23 10s.

(Licences extra, 1 12S. (xl.)

TWO -VALVE SET. Un-
doubtedly the last and most
popular all-round set. Specifi
cation as above, but include,
note magnifier, necessary c.,t,-
densers. etc., tunes to ',too
metres and has loadi,,,g
terminals for greater wave-
lengths. PRICE £7 109.

(Licences extra, 4,1.)

UNITS for building up Sets
with polished oak case,
diagram and all details-

Complete Assembled
parts un- complete

assembled. m case.
Nu. z Detector forming a one -valve

receiver if a tuned circuit is added ..
No. 2 L.F. Amplifier for increasing the

a crystal or valve syt.ofOne-valve

(If to Ix- used under Broadcast Licence
add 10 - per valve.)

21 -

386

118 6

486

Two -Valve ..
No. 3 Tuner. to ',zoo metres, with load

ing Terminals

55-

38 6

70 -

52 6
No. 4 H.F. Amplifier Panel 18 9 26 6

RADIAX LTD.
4, Percy St., London, W.I.

Business hours 9 till 7 o'clock.
3 minutes Tot. Ct. Road Tube.
Phone-Museum 490.

ACCUMULATORS
(CELLULOID)

Best British make, Guaranteed

EXCEPTIONAL

STOCKTAKING BARGAINS

4 volts 6o amps. 19/6 (usual 35/6)
4 PP 8o 241- 42/-
4 1oo 27/6 48/6
6 6o 29/6 53/3
6  120 ,,
in Teak Box 58/6 110/ -

APPROVAL
against cash. Carriage forward.

H. SMYTH, LIMITED
53, Museum Street, Bloomsbury, W.C.1
l'h. n,,,.,. -,,s:. I, 1. .Ich1.-Natitnties, Condor[.

WITH GOOD APPARATUS YOU
CAN GET GOOD RESULTS

THE " W.P. "

Morse Practice Key
NI ,I, First la-, Finish. l botoughly Reliable'

Price 7/6 Post Free

THE WIRELESS PRESS, LTD.
12.13 Henrietta St., London, W.C.2

QUESTIONS & ANSWERS
COUPON

To accompany Questions
sent in during the week

commencing
Mar. 10th,1922

VOL. XI, NO. 23.
See Conditions on Page 781.
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for boxing
A T.M.C. \\ iretess Set will give
give you the full account of
the fight as it proceeds, round
by round.,
Or you may be interested
in football, the latest news,
Stock Exchange quotations, the
weather forecast, delightful
concerts, or an evening of
dancing

You can have all these, enjoyably and pleasurably, in the comfort of
your own home, with a T.M.C. Wireless Receiver.
There is no trouble to you-T.M.C. have engineers in every large
town, who will install and periodically inspect the apparatus.
T.M.C. Wireless is particularly simple to work, and gives every
satisfaction.
T.M.C. Wireless Receivers, which are fully approved by the Postmaster.
General, bear the seal of the British Broadcasting Company.
The wide variety of models are entirely British made.

From £4 : 5 0 upwards
including all Royalties.

London, Birmingham, Manchester, Newcastle and Cardiff are Broadcasting now !
Come and listen to them any evening up to io p.m. at our showrooms
in London, Birmingham, Belfast, Bristol, Cardiff, Glasgow, Leeds,
Liverpool, Manchester, Newcastle, Sheffield.

Write to us for our nearest a ldress
Sales Dept. and Shown.nn, -88. Newman Street, London, W.1.

Ideal Home E thibitio n.
Museum 501

.,tind ix, Row D, Main
Alcrch

Ti4C
Hall; Nand

HA Gallery.

MakesWele3s
Worth While

1, 102:1

P
 Er( rset"

yNial. No
d j 1481 In en t

iece.swary. Figs
any cryatat
rereirer:

101 '
each,

gamiv,A ik\v/pwgmaNtviiremAwkwaspawmw,,,i;AvalkwAmvausgriglitlivioayAw,r,449vwxzeARAwAigiaatimankva was

ELEPHONE MFG., O. LTD.
HOLLINGSWORTH WORKS, DULWICILIONDON,S.E.21.

tzmovtaxu:,.initkvvwmmel mr,,,;("wool
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VISIT THE

MANCHESTER ALL -BRITISH
WIRELESS EXHIBITION

AND CONVENTION.

BURLINGTON HALL,
BURLINGTON ST.. MANCHESTER.

Vhe Convention is being held
under the auspices of the
Manchester Wireless Society.

Organised at the request of
the Manchester Wireless
Traders /15sociation, by--
BERTRAM DAY & Co., Ltd.,

Wireless Publicity Specialists,
9 & 10 CHARING CROSS ROAD.

LONDON.S W.1

Don't miss this splendid
opportunity to investigate the
wonderful pleasures Wireless
can give you. Come and see
and hear the marvellous
displays, demonstrations, lec-
tures.concerts, music. etc., etc.

10 a.m. to 10 p.m. `DAILY

MARCH 17th 24th
'Saturday to Saturday inclusive)

ADMISSION 1/3 INC. TAX.

Special Day Tuesday, 20th March.
Admission 2 6 including Tax

(a/lc, p.m. 1 3d.1

STEVENS'S AUCTION ROOMS Ltd.
Established 1760)

38, King Street, Covent Garden, London, W.C.2

A Great Sale by Auction of
Ex -Government Wireless Apparatus

INCLUDING
C.W. Mark III 3 -valve Amplifiers, Mark III* Short Wave Tuners,
B. Mark II 2 -valve Receiving Sets, B. Mark I 2 -valve Detector
Amplifiers, 5o Watt Transmitting and Receiving Sets, 6o Watt Trans-
mitters, Loud Speakers, Wave Meters, Variable Condensers, Brown's
Reed Type Telephones, 120 and 1,5oo ohms. Buzzers, Voltmeters,
15 ft. Mast and a large quantity of Miscellaneous Wireless Apparatus
SPECIALLY CATALOGUED IN LOTS TO APPEAL TO AMATEURS

will be held at the above address on
WEDNESDAY, 14th MARCH, 1923, at 12.30 o'clock
On View Monda) afternoon from /2.30-5.30, Tuesday from 9.30-5.30, and on Day of Sale from 9.30-11.

Catalogues Free on Application.
Telephone: Gerrard 1824. Telegrams: Auks, Rand, London.



lxii THE WIRELESS WORLD AND RADIO REVIEW

Experimental Apparatus at 2DY.

MARCH 10, 1923

Experimental Apparatus Needs Careful Arrangement.
Well Thought -Out Circuits are Essential.

In the AMATEURS' Book of
WIRELESS CIRCUITS
You have at your disposal a complete reference

book of all types of practical circuits.

Compiled by F. H. HAYNES.

111 Diagrams.

CONTENTS.

110:pages 94" x 6 ".

7----- Aerial Switching : Crystal Circuits : Single Valve Circuits ; Armstrong Circuits : Dead End Switching : Tungar
LE Non -Radiating Arrangements : Variometer Timing ; Vibrator and Electrolytic Revtiliers : Filament and Plate

Es -Government Apparatus in common use : Reinartz Current from D.C. and A.C. Mains : Accumulator Charging
"=--- circuits : Multi -Valve Circuits with Crystal and Valve Recording Circuits : Four Electrode Valve : Spark and
E...-- Detectors : Switching of Valve Circuits : H.F. and L.F. C.W. Transmitters and Wavemeters : Grid and Choke

Amplifiers : Power Am slifiers : Resistance Amplification. Control Transmitters : Microphone Amplifier : Dewar
t--2- Tuned Anode. Transformer and Ct ole Coil Amplifiers : Switches, etc., etc.

-M-
PRACTICAL ADVICE ACCOMPANIES EVERY CIRCUIT.

_--_

7_-_

..,_ 2/6 nett.
--.±--

--=7-

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

....
-.-..--

2/10 post free.

4

A
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FOR THE
TRADE
ONLY

The Proprietors and Publishers
of the

WIRELESS
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 WIRELESS PRESS, LTD. has
had over ten 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.

I\iu

No.
NOW ON SALE

WIRELESS
AND ALLIED TRADES' REVIEW

The only Weekly publication deVoted
exclusively to Wireless 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 mutua y progressive lines. It
will be the guiding policy of the WIRELESS
AND ALLIED TRADES REVIEW to foster
a healthy 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 Advertisemsni Rates should be addressed to :

BERTRAM DAY & CO., LTD.
Advertisement Massagers,

9 & 10, CHARING CROSS, LONDON, S.W.1
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Revised and Enlarged Edition

AMATEURS
This is just

what you want

THE VEST POCKET

DICTIONARY
OF

TECHNICAL TERMS
USED IN

WIRELESS WORK
By Harold Ward
Over 1500 definitions

Price 216 net. Post free 219

The Wireless Press, Limited
Dept. W.W.

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

This Book Will Help
YOU.

The more generally useful
formulm and methods of
measurement for inductance
and capacity are brought to-
gether in a convenient form in

The

Calculation and Measurement
of

Inductance and Capacity
By

W. H. NOTTAGE, B.Sc.

Price 316 Nett
(Postage 5d.)

The Wireless Press Ltd.,
12''13 Henrietta St., London, W.C.2

IPIP)1P1PtPAPkIM5.5 iii

1; MINIATURE LIBRARY
roll I

EIGHT SHILLINGS
I

ABC of Wireless
II

Price 6d. /
Construction of Amateur I

Valve Stations

By PERLA W. BARRI!, Specially prepared
for those desirous of getting a good knowledge
of wireless without delving into text bon'ts.

By ALAN L. M. DO[GLAS. Gives full
letails for making from Cine to Seven -valve

sets.
Price 1,6

Crystal Receivers for
Broadcast Reception

Price 1 6 IP

Mast & Aerial Construe-
tion for Amateurs

BY Ph RCA W. HARRIS. Compares the
various sets on the market and explains
the differences between them. Also tells
how to make a first-class Crystal Receiver
at lowest cost.

I

5,

II
I

I

I

I
By F. J. AINSLIN. A.M.I.C.F.. Follow
these instructions and your difficulties will
be easily overcome. A practical book by

IP ts
a practical num. 0

IP
Price 1 a

I The Wireless Telephone : I
IP What It Is and How It Works I
10 BY PHILLIP R. OVRSEN., B.Sc.(Eng.).

Price 2'6 I30

simple Valve Receiving Set.
Also gives you full details of making a

C

IP IP

IP1, Perry Auto -"Time Morse s
I
11I

Price 6d. I
. IP
c) - I

Total Postage 9 5,

8 9

The Wireless Press, Ltd. .5P
.7 IP

IP
12/13, HENRIETTA STREET, ,

IP
LONDON, W.C.2.

IP

ikilkilk..;.:110t-PAPtiP`Pil'!PtIll1P!liot

51 System
I

II

BY F. W. PERRY. As simple as A.B.C.
Try it and get additional pleasure from
your set.
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2 -VALVE RECEIVING CABINET
A high grade instrument at a very
low price. This set has been especially
designed for receiving broadcasting,
and complies with all the Postmaster-
General's regulations. It can be used
either for listening in with head-
phones or with a loud speaker.

Additional interest and use is secured
because it will receive all amateur
transmitting stations within a range
of 20 miles. The ." Fellophone "
is mounted in a handsome oak
cabinet and is sent out complete
with H.T. battery, 6 volt Accumu-
lator, 10o foot aerial, 2 shell insulators
and one pair of Fellows 4000 ohms
double headphones, but without valves.

British Made Throughout.
Made under Marcum licence and fully artrored he the Postmaster -General
and British Broadcasting Co.

PRICE COMPLETE 112 : 0 : 0
Without Valves C,LITiagC 2

(Inclusive of all Taxes).

EXTRA for 2 VALVES, 80/ -
HEADPHONES
inclusive of alt Taxes.

FELLOWS MAGNETO Co., Ltd.
LONDON, N.W.10

Teleybone : Willesden 1580-1. Telegram' nous. Lodes.
Ideal Hume Exhibaton, ,Sland 28, Isr, w Hall Gallery.

p,,,,t,i1.;e 1 -.

21 6
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Broadcasting Reception
Can only be thoroughly enjoyed by the use of highly sensi-
tive, distortionless and matched tone Telephone Receivers.

SULLIVAN'S PATENT TELEPHONE RECEIVERS
For Radio Telephony and Telegraphy possess these qualities, and
owing to increased demand the prices have been considerably

REDUCED
PRICES.

Double -Head
Phones.

120 ohms 30/ -
2,000 ohms 34/-
4,000 ohms 35/-
8,000 ohms 36/ -

All 'Previous
Prices

Cancelled.
Trade Terms and
Special Rates for

Quantities on
,4 ppl;cation.

PRICES.
Single -Head

Phones.
60 ohms 17/6

1,000 ohms 19/6
2,000 ohms 20/-
4,000 ohms 20/6

White Metal
Head Bands
Supplied if
desired ut

an additional
cost of

1 /-

DEMONSTRATION AND SHOWROOMS : Liverpool House, Middlesex Street, E.1
DEMONSTRATIONS DAILY from 5 to 6 p.m.

Tlh I minutes walk from Liverpool Street and Broad Street Stations. TRADE TERMS OrAPPLICATION.

H.W. SULLIVAN, LTD.
Works and Showrooms LIVERPOOL HOUSE. MIDDLESEX ST.. LONDON . E.I. Phone:Avenue 4871

Offices: WINCHESTER HOUSE LON DON . E .C.2. London Wall 3518
Igloo, isms 704.4 best . Stock . Lo.don

Representatives :
LONDON (West end) : BIRMINGHAM : GLASGOW : LIVERPOOL!:
Robertson Motors Ltd. The Birmingham Radio Meridian Electric Co., Messrs.
157b Gt. Portland St., & Engineering Co., Ltd., 29 Renfrew Street. Pulford Bros, Ltd.,

W.I. 8 Newhall Street. 106-110 Whitechapel.

Printed by Sanders Phillips & Co., Ltd., Chryssell Road, London, S.W.9, for the
Proprietors and Publishers, The Wireless Press, Ltd., 12-13, Henrietta Street, London,
W.C.2 ; Sydney, N.S.W., 97, Clarence Street ; Melbourne, 422-24, Little Collins

Street ; New York, 326, Broadway.
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The Ethophone
Receives Broadcast a nywhere.

The Ethophone V is a ltroadeast Receiver,
designed to give results under all conditions.
no matter how adverse. All British Broad
cast can be heard on a loud speaker at Brighton
on the South Coast, where conditions are
generally MISidered bad, also programmes
from the Hague, Radio Ele, trique and F.11
Des Arts, Paris. The American Broadcast
Station. WOE, and others are also received
on a loud speaker in England.

No. 507. The Ethophone V in oak
cabinet, with 4 Marconi-Osram
R valves, high tension battery.

SS Guineas. A.
In French polished mahogany
cabinet. Extra 4 Guineas. A.

Please note our Catalogue, dated March.
Publication No. 204, supersedes all previous
editions. Agents and members of the trade
are 'avited to write for a copy, which will
be f. -.tied post free, with full detail.. and

?-ryes and discounts.

BURNDEPT LTD. 15, BEDFORD
AERIAL AND' EASTNOR WORKS, BLACKHEATH,

London Assurance House, 249, George Street, 03, Holm Street Playhouse Arcade, 13'

Bond Ple . LEEDS. ABERDEEN. GLASGOW. GUILDFORD. BI
CANADIAN OFFICES -172, King Street West, Toronto, CANA/

-R.
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sToN
The WESTON

Filament Voltmeter
for Receiving Sets

MODEL 301.
Simplified tuning by eliminating guesswork as to valve
adjustments.
Filament voltage control increases the life of the valve
from two to three times.
The Western Filament Voltmeter is accurate and"can be
relied upon for duplication of results.

ALL THIS MEANS

BETTER RECEPTION!
List Price £2 : 9 : 0.

WESTON ELECTRICAL INSTRUMENT CO., LTD.
Audrey House, Ely Place, Holborn, E.C.1
Telephone : Holborn 2329. Telegrams : "Pivoted. Smith. London

ELECTRICAL
MEASURING

- INSTRUMENTS

MODEL 301.
Typical Flush Type Instrument.

" STERLING "
COMBINED CRYSTAL AND VALVE SET.

'u)
Average
Range

/50
tZ Iles.

CALL TO SEE IT AT OUR STAND No. 31,
RADIO SECTION, IDEAL HOME EXHIBITION.

ANG TELEPHONE & ELECTRIC Co. Ltd.
TOTTENHAM COURT ROAD, LONDON, . V.1

-4144 Museum (7 lineal. Telegrams--" encomia, Waldo, London." Works -DAGElta..4k
vcASTLE-ON-TYNE, 9. Clavering Place ; CARDIFF. 8. Park Place ; MANCHESTER. 14. St eters Square.

.at 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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As Factors EARLY DELIVERIES TO THE TRADE :

for the following we are in a position to offer

AT USUAL TRADE DISCOUNTS

VALVES. MARCONI-OSRAM, 17s. 6d, EDISWAN, 15s.

LOUD SPEAKERS. AMPLION (Junior) L.R.
(Table Type) L.H.
(Music Master) L.R.

High Resistance. 2.000 ohms. 2 6 extra on
GLARITONE. 2,000 ohms (large size)

HEADPHONES. Sterling. 4.00 ohms. 32'- per pair (with cords).
Federal, 4.400 ohms, 30 - ( ),

CONDENSERS. Dubilier (fixed). moot to .0009 2,6, .001 to .005

DUOLATERAL COILS. Igranic Type. (Always in stock)

£2 10 0
5 2 6
6 0 0

all above
.. £6 2 6

3!-, .01 7/6.

Complete with plug mountings. Complete with plug mountings.

Number of
turns.

Minimum A. Maximum
Wavelengths in metres.

Price Number of
turns.

Minimum & Maximum
Wavelengths in metres

N. a'.
25 130 - 250 5 0 :100 1500- 5500
:15 I 80- - 450 5 0 400 2000- 6000
50 250 - 700 5 2 500 3000- 7500
75 400 - 12(H) 5 6 600 4000-12000

100 500-- 1600 7 0 750 5000-14000
ISO 600 - 1500 7 10 1000 6000-18000
200 (510-- 30tH) 8 8 1250 10000-22000
.2t) 12110 - 45011 9 0 1500 15000-30000

Price

.s. d.
9 5

10 3
10 6
11 0
11 10
12 8
14 0
15 0

BROADCAST RECEIVERS.
2 -VALVE RECEIVER .MH.BR2.

Price £18 18 0
This set is now recognised among the trade
and public as unsurpassed in design, finish
and efficiency of recept ion.

2 -VALVE AMPLIFIER M1I/BR2A.
Price £12 12 0

This amplifier is designed particularly for use
with above, thereby making a handsome four -
valve instrument which will receive broadcast
concerts from this country and abroad. The
volume is ample for operating loud speaker
011 distant reception.

2-VALVF RECEIVER BR V.
l'rice £10 10 0

This Broadcast Set is undoubtedly one
of the most efficient and yet reasonably
priced sets on the market. It is mounted
in polished mahogany case, nickel -plated fit-
tings, with hinged lid and lock, and has a
leather carrying, handle.

2 -VALVE AMPLIFIER BRNA. Price £8 8 0
This amplifier -is specially designed for
adding to above, thus making a handsome
four -valve set.

ACCESSORIES necessary to make.a complete
two or four -valve receiving station comprise :

Valves. Headphones, Accumulator, High
Tension Battery, Insulators and Aerial Wire.
MAT 'I.( mil at compel;1;or

CA:F.11,0MA.: AND DESCRIPTIVE LEAFLETS 3d. PosT FREE.
Ibi(1%0 Corner, Slossid, London. 11. ne MMIXtratiOn*

All Correspondence should please be addressed to our Head Offices :
HASTINGS HOUSE, NORFOLK STREET, STRAND, LONDON, W.C.2
WIRELESS
ENGINEERS 1. MICHAEL LTD. WIRELESS

ENGINEERS
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THE RECOGNISED SYMBOL OF
SUPERIOR PERFORMANCE

RELIAPHONE ONE KNOB CONTROL RECEIVERS

SIMPLICITY
Simplicity means efficiency and satisfaction. Reliaphone Radio Receivers
through their simplicity and efficiency have set a new standard of value.

Quick and Easy Tuning. Clear and Loud Reception.
GREAT RECEIVING RANGE.

,41

P.O.
Registered
No. 0149.

The
Rolls-Royce

for Loud
Speakers.

RECEIVER
as illustrated
£14 :10:0

Complete
with

Accessories

£20 : 0 : 0

All Royalties
included.

Super Reliaphone No. 2.

Reliaphone One Knob Control Receivers should not be judged by
price but by performance. It is performance that counts and has made
possible the wonderful success of these instruments.

Our Showrooms and Wiirks are easily accessible from all parts. Demonstrations Daily.
Illustrated Catalogue free. Write or Cali. grade Only.

THE WHOLESALE WIRELESS CO., LTD.
103, FARRINGDON ROAD LONDON, E.C. 1

Velephone-Clerkenwell 5312.

A
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THE 1VIRELESS WORLD AND RADIO REVIEW

GET THE BES
OUT OF YOUR WIRELESS SET
A special feature of the Fuller
Patent Block Batteries is
"absolutely noiseless working"
resulting in perfect, clear toned
reception. There are no plates
to buckle, no risk of accidental
shorting or sulphation, while
the use of Ebonite Containers
eliminates fire risk due to
spontaneous combustion.
Fuller Block Batteries retain
their charge for months when
riot in use-long life and steady,
reliable service means economy

6 -VOLT L.T. BATTERIES.
in ebonite containers with leather haniles.

TYPE.

CAPACITY
in Ampere hours.

Actual. Inter-
mittent.

BM. 6 20

B.W. 6 '4o

B W. 6 6o

10

20

30

20

40

60

PRICE.

(I

1 5 0

2 0

2 12 ti

Sold by Wireless Dealers, (electricians and
Fuller ,Battery Servico Agents throughout
the country.

FULLER
(ACCUMULATORS - OIJO -N^'LATCS

BATTERIES

GIVE YOU

1 0 %
GREATER OUTPUT

Dealers who are not fully stocked are
invited to write us at once:

Fuller's United Electric Works, Ltd.
WOODLAND WORKS
I el...grants-Ft.l.I.T. h. (11.1l)WEI.I. 11E:1111
Telephone 1200 (f.

TI1111111111111111111111111111111111111111111!111111111111111111111111111111111111111111111111111

CLIADVELL 11LATI1 ESSEX.
th, .1.bnirolly, .1 i, Ministry

rnt It n, Qffice /or Wireless Work.

Tiiiiiiiimi ii11111111111111111111111111111.
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The climax of Wireless !
141i

Reaction
The. value of reaction in giving increased range and
perfect selectivity cannot be overstated. " A Receiving
set without reaction is like a watch without a balance
wheel." Reaction on the aerial circuit is prohibited
for holders of broadcasting licenses. The R.F.H.
sets employ reaction (hut not on the aerial circuit) ;
they are approved by the Postmaster -General, and
they can lie used under the ordinary broadcasting
licence.

Guarantee
We guarantee that the .2 -valve set this t\ tinstalled
in Birmingham) will receive perfect telephony from
Paris, the Hague, London, Manchester. Newcastle
etc., or any hical station, tuning out the latter at will..

What other set can do it ?
R.V.H. sets are the admiration of the trade. Every
radio maker in the Kingdom is striving night and day
to design a set employing reaction which will be allowed
under the broadcasting license, and give such selectivity
that a local station can be tuned out.

Purchase them from stock from our
Stand No. 13, Radio Section, at the
Ideal Homes Exhibition, Olympia.

2 -Valve set, complete .. 25 guineas

= 3 -Valve set, complete .. 30 guineas
=
= 4 -Valve set, complete .. 35 guineas

APPRECIATION :
The Worcester Wireless

Supply Co..
140 Ombersley Rd..

Worcester.

We are highly delighted
with the results we have
obtained with your 2 -valve
Reactance set recently
supplied to us. We have
had experience with many
sets, and have never

obtaind results to equal
those given by yours.

ROGERS, FOSTER& HOWELL,Ltd
Radio Engineers :: Edward Road :: BIRMINGIIANI
Telepk,mr sol'TH 2()5. Telegrams : " A UTOW I RE." =
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EDISWAN
VALVES

THE EDISON SWAN ELECTRIC Co.. Ltd.
II... 123 5 Queen V IvlOria Street, .C.4

Lawton Wm.= . INECII VICTORIA ST. EC
'I. VICTORIA IT. S W I

Wwits. PORDERS END. MIDDLESEX
FAA, /it,

011..1.0 Brut. .oliumOs Waco.. 0.4va #
Ulm! (lest GISMO.
Rfirmu.vves Duel. Hull Sluvatmo tor
Muhl. Dundee Loots Smart.

Melbourne Ina.. SOW A444.

vii

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.

RESULTS COUNT
U S E

IGRANIC" WIRELESS COMPONENTS

Vernier Type
Filament Rho., hit
(l'atent applied (.4-1

and obtain
MAXIMUM RESULTS
IGRANIC FILAMENT RHEOSTATS
operate your valves at maximum efficiency.

IGRANIC L.F. INTERVALVE TRANS-
FORMERS obtain maximum amplification

without distortion.

Write for Leaflets U.Y.

our Exhibits at 14111,1 Home Ext.-1,,1mi,
No. 9 Sim ,,/. ($,,//, ry, New Hall

Low Frecnien,
Intervalve t, it,

(Patent

147, Queen Victoria St.,
LONDON.

GLASGOW.
MANCHESTER.
NEWCASTLE.

GRANIC
/ELECTRIC Co..Ltd

Works :
Elstow Road, BEDFORD.

BRADFORD.
BIRMINGHAM.

CARDIFF.
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"S. A. CUTTERS"

S. A. Crystal Detector
Reg.

Protected Crystal which
plugs into base, allowing of

instant change.
Post free 31 HERTZ T'I'E

3/2 PERNIA T'I'E

II \X( An. oi:

Owing to Increasing ,'13tisiness
have opened London Offices

We specialise in Component parts for
building complete apparatus. Our prices
are competitive for first quality material.
Stockists of all makes of Headphones, Loud
Speakers, etc., from 17:6 upwards.
Terminals, Contacts, Switch Arms, Rheostats,
and all small brass work.
Aerials, Insulators, Ebonite, Sistoflex.
Special attention given to orders by post.
" Reliance" B.B.C. Crystal Set, with Aerial and
Headphones, 80 ' -, 7 days'approval against cash.

Cotnprehensi vc and Detailed List, 6d.
Refunded on First Order

15, Red Lion Square, Holborn, W.C.1

"EVER -READY"
Wireless Batteries
BRITISH MADE, THE ORIGINAL AND BEST.

aop's1
eva-RcadWalietz.4 W.

/Nziyacin taincy.

in.. The Ever -Ready Co. (Gt. Brit.), Ltd.
HERCULES PLACE, HOLLOWAY, LONDON, N.7.

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.

Ask for particulars of the
" EVer-Ready " Dry Battery
for Loh) Temperature ValVes.
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MAKE YOUR OWN LOUD SPEAKER

This Horn Oyes marvellous
results with any type of
Telephone Receiver.

PRICE
10/6

pAcKED

25

LOUIS YOUNG MANUFACTURING CO. LTD.

1,1 p.

26, Helmet Row, Old Street, London E.C.1
I eleg .tpl.ic a idPeis-.11a0cphoue, 1:alb,

For those who want the BEST
"DUNHAM" instruments will particularly appeal

Illustrated sad
fully descriptive
brochure of all
our Bete sent

free.

SPECIAL LONG
WAVE PLUG
FOR RECEIVING
PARIS, ETC.

13 :18 : 6
6 Royal!), I., 11 -,

Company.

Agent for UXBRI In ,1..
ELECTRICIANS, LT I
tk,, Vine St., l's

This single -valve set receives broadcasting on 20' of wire hung across our Showrooms at Brixton, and so
outdoor aerial is needed. It is arranged so that amplifiers can be easily added if and when desired. Reaction Is
fitted, and being directly coupled to the aerial coil boosts up the receiving range and strength of reception. It
cannot possibly radiate and cause interference. These and other special features make it without a doulet the
finest single valve set on sale to -day. Approved by the P.M.G., No. to87, and guaranteed by us. Price, complete

with 'phones, accumulator, valve, H.T. batteries, etc., 17 Si. (plus B.B.C. fee of E).

C. S. DUNHAM (Radio Engineer) late of Marconi Scientific Instrument Co.
1114-6, BRIXTON HILL, S.W.2. Thom : Briskno 3325.

Agent for BUCKINGHAMSHIRE : H. Geary, 77, Broad Street. Cheshant. Blacks.
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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 45o Amateur and Experimental Stations
(18 pages) ; Laws and Regulations governing Experimental, Amateur

and Broadcast Wireless (52 pages); Call Letters of over ifo,000 Air, Land
and Ship Wireless Stations of the World (27o 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 192z (zo 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 Calculations, 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 (zo 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 12-13, Henrietta Street
9 Strand, London, W.C.2
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Experimental Apparatus Needs Careful Arrangement.
Well Thought -Out Circuits are Essential.

In the AMATEURS' Book of
WIRELESS CIRCUITS
You have at your disposal a complete reference

book of all types of practical circuits.

Compiled by F. H. HA YNES.

111 Diagrams.

CONTENTS.
Aerial Switching Crystal Circuits . Single Valve Circuits
Non -Radiating Arrangements : Variometer
Es -Government Apparatus in common use : Reinartz
circuits Multi -Valve Circuits with Crystal and Valve
Detectors : Switching of Valve Circuits H.F. and L.F.
Amplifiers Power Amplifiers Resistance Amplification.
Tuned Anode, Trairformer and Choke Coil Amplifiers .

2/6 nett.

110 pages 9i" x 6".

Armstrong Circuits Dead End Switching Tungar
Vibrator and Electrolytic ,Rectiliers . Filament and Plate
Current from D.C. and A.C. Mains ; Accumulator Charging:
Recording Circuits Four Electrode Valve : Spark and
C.W. Transmitters and Wavemeters : Grid and Choke
Control Transmitters Microphone Amplifier Dewar
Switches, etc., etc.

PRACTICAL ADVICE ACCOMPANIES EVERY CIRCUIT.

2/10 post free.

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

1_7
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Two Valve Set, Complete without
Valves £12.

LISTEN -IN
at Shaw & Kilburns.
D 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 £$, to
the wonderful five valve sets at 250, may be
seen and tried here. You are under no
obligation to purchase.
Call and have the working of the various sets

explained to you.

Agents for all the lea ling makes, including-
FELLOPHO NF. MARCON9PHONE, GECOPHONE.
BRITPHONE, ARISTOPHONE, RADIOPHONE.

RE-ECHO, T.M.C.

112-114, Wardour Street, W.1
Regent 6120Telephone 6 lines)

KW URN
LIMITED.

Accumulators
HIGHEST QUALI'lli. LOWEST PRICES.

In Celluloid Cases
to top. 18 8 t, vt.lt

93
VI olt no Amp .. 21 6 tt N'olt
Volt 'o Atop. . 28 2 4, v.dt t Atop 37
volt too Amp. 30. t. tut 43 6

A SPECIAL LINE
6 Volt 40 Actual Amp. (MI) in 3 Glass Cells. 11 plates per
ceU, and in well -made Teak Crate, with strong strap handle

49/6
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H.T. DRY BATTERIES.
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and non -warping properties, combined
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cinemas, workshops, etc. New spare parts for above
always in stock.
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ELECTRONITE
(BRITISH MANUFACTURE)

IT GIVES THE RESULT
It might interest you to know that on Monday night.

5th inst., at about 9.3o p.m., I received Newcastle
Station (5 N.0.) on a Crystal which was your Electroilite
using the special Tordinodium wire. I was so
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perhaps this information might be of use to yon.

Yours faithfully, B. L. ARMSTRONG.
Original ran be seen at our Office.

We are the Sole Distributors for the World.
PRICE : Single Crystal, with length of
Tordinodium Wire, 1/S.
Crystals, 5 - per oz. Postage zd.

Trade Supplied.

234, HIGH HOLBORN, LONDON, W.C.1 1111

Phone: Holborn am88.
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For the Discriminating Amateur.

A Precision Condenser
For Home -built Sets.

The Marconi Scientific.
Instrument Company,TAd., 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
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Patent applied for. hole diameter and three
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those who wish to use it instead of the dial.
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"5 WS."
THE SUCCESSFUL TRANSATLANTIC TRANSMITTING STATION

OF THE RADIO SOCIETY OF GREAT BRITAIN.
By PHILIP R. COURSEY, B.Sc. (Eng.),

THE subject of this evening's lecture
bears mainly on the Transatlantic
Tests, which, as you are probably

aware, were held at the end of December last.
These tests followed previous tests which had
been arranged between the radio amateurs of
America and Great Britain in previous years,
although the recent tests were on a much
larger scale than those which had been held
before. They were organised more in advance,
rendering possible the making of more com-
plete arrangements, so as to include France,
Switzerland, Belgium and Holland, as well as,
Great Britain. In previous years it had been
America, Canada and Great Britain only.

The tests were marked, as compared with
previous years, by a very great measure of
success. Success had been obtained before,
but on by no means such a big scale. Better
results were anticipated on this occasion
because the amateurs in this country had for
some time been experimenting to a great

; evtent with reception on 200 metres, ao
metres and short waves generally. Reports

b had also come in from time to time to the effect
that signals from United States amateurs
were being heard in this country, but up to
the first day of the Tests I certainly had not,
and I think no one else had, any idea of the mag-
nitude of the results that would be obtained.

[A short summary was then given of the results
obtained. The report of these results is now
being published elsewhere in these columns.]
The main object of this meeting to -night

is to deal with the second part of the Tests.

F.Inst.P., A.M.I.E.E.

The first ten nights were devoted to trans-
mission from the other side, the second part
were devoted to transmissions from Europe
to America. The French transmitted and we
transmitted for the six -hour period of each
night from midnight to 6 a.m., this total period
being divided up into two three-hour periods,
which were taken in turn by France and Great
Britain. On the first night we took the first
three hours and the French took the second.
The second night the French took the first
and we took the second three-hour period,
and so on alternately. In that way it was hoped
to give the two countries as fair a chance as
possible for the transmissions, as undoubtedly
the transmission over the Atlantic varies at
different times of the night, being best about
3 to 4 a.m., while also the transmission qualities
vary from night to night so that by trans-
mitting alternately in this way we hoped to
give a reasonably fair distribution of the
available time.

By the results achieved during the first
part of the Tests we showed the Americans
that we knew how to receive their signals,
while in the second part of the Tests we tried
to show them that we could transmit as well.
Last year they sent a representative over to us
to show us how to work on 200 metres (at
least that is what they said). This year we
have been trying to show them that we know.

The ordinary amateur licence, as you know,
is for about io watts, and with that power it was
not thought that we should stand much chance
in transatlantic transmissions. However, the

Paper read before the Radio Society of Great Britain, 21st February, 1923.
a
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Post Office were kind enough to grant a number
of special permits to several of the more
prominent experimenters in this country to
use increased power for the purposes of the
Tests, and I think we owe to the Post Office
our thanks for the generous way they treated
us in this respect. This Society was granted

Fig. 1. The site of 5 WS, showing the ueriul suspended
front the chimney.

a special permit to use up to i kW for the
purpose of these transmissions, and a few of
us set to work to put up a special station for
the purpose.

The question of a site was a difficult one.
We naturally did not want to purchase ground
or rent ground for the purpose of a test lasting
less than a fortnight, and many tentative
feelers were put out to find a suitable spot

AND RADIO REVIEW NIAltrit 17, 1923

where someone would be good enough to
lend us some space, and also if possible to
lend us some power. After a number of
attempts at finding a suitable location, we
eventually obtained permission from the County
of London Electric Supply Company to use
their generating station at Wandsworth, and

also to use the chimney of that gener-
ating station for supporting our aerial.
We were also fortunate in finding
close at hand a disused hut belonging
to the Metropolitan Water Board, and
were able to obtain permission from
the Board to utilise this for the pur-
pose of housing our apparatus. The
hut was quite near the base of the
chimney, so that we were able to erect
an almost vertical aerial.

The Society had not the necessary
equipment for the Tests, so that we
approached several of the radio manu-
facturers to see if we could borrow
suitable parts, and a number of manu-
facturers generously responded and
loaned us apparatus for the purpose.
The valves being the most important
item, they had to be considered first
of all. Four valves were required,
two rectifiers and two oscillators, and
these were lent to us by the M.O.
Valve Company, Ltd. ; filament rheo-
stats and transformers loaned by the
Zenith Manufacturing Company ; and
aerial wire and insulators by Messrs.
Leslie McMichael, Ltd. The generator
and transformers for obtaining our
high voltage to feed the oscillator
valves were loaned by Messrs. R.M.
Radio, Ltd. ; the driving motor for
the set, some condensers and sundry
other things were lent by the Dubilier
Condenser Co., Ltd. ; grid leaks were
supplied by the Zenith Manufacturing
Co., and Messrs. Gambrell Bros.
Inductances were lent by Messrs.
McMichael, Ltd., the Radio Commu-
nication Co., Ltd., and the Dubilier

Condenser Co., Ltd. Accumulators and H.T.
batteries were lent by Messrs. McMichael,
Ltd., and a receiving set by Mr. Maurice
Child.

These, I think, cover the main parts of the
set and the main parts of the apparatus which
we collected together. The time available
for putting up the station was very limited,
and it eventually came down to the last two
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or three days, when the set had to be thrown
together and got into operation.

The second part of the tests, in which these
transmissions took place was due to commence
in the early hours of Friday morning, December
22nd, 1922. On the previous Saturday we
started to put the apparatus together. The
parts had all been collected in the experimental
laboratory of the Dubilier Condenser Co., Ltd.,
and they let us use their premises and workshop
facilities for putting the apparatus together,
assembling the parts and generally fitting
things up before taking them down to Wands-
worth. We thought it best to assemble the
parts as much as we could, to avoid the
difficulty of doing it in a rather confined space,
with few tools or other equipment available.
We therefore, on the Saturday previous to
the tests, started to put the parts together.
The frame for the valves was fixed up and the
transformers fixed. (See illustrations which
follow), and eventually on the Tuesday after-
noon (December 19th) the apparatus was
moved down to Wandsworth. On the Tuesday
evening we arranged the apparatus there and
joined up the circuits. On the Wednesday
evening there was a meeting of this Society
and nothing further was done until late on
Thursday night, when we got the set tuned
up ready to start transmitting at 2.15 a.m. on
the Friday morning, December 22nd.

We were a little bit worried at first because
we thought we were not getting enough aerial
current, but when we came to work things out
we concluded that we were getting the energy
into the aerial all right, and the fact that we
were able to transmit across the Atlantic was
evidence of the fact that we had the energy
there.

Fig. 1 is a photograph taken on the location
where we put the apparatus up. The chimney
of the Power Company's station can be seen
very prominently, the zoo ft. chimney stack
of brick forming a very convenient support
for the aerial. The station was situated in
the Causeway, Wandsworth, being the Wands-
worth station of the County of London
Electric Supply Company. The upper part
of the aerial was made up of a six -wire cage,
the length of the cage being approximately
94 feet, the spreaders were of bamboo, and
were about 6 ft. 6 ins. long each. The upper
ends of the six wires were all brought together
and attached to three porcelain insulators
connected in series. These were attached
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to a rope which you can see in the photograph
coming down from the top of he chimney.
We employed a firm of steeplejacks to fix a
pulley block to the top of the chimney before
the aerial was constructed. At the junction
point on the left of the picture we used three
more insulators, and the same six aerial wires
were carried right through to the down leads
which were arranged on small hoops about
12 inches in diameter. The down leads came
straight down to the hut in which the apparatus
was located. The roof of the hut can just
be seen in the lower left-hand corner of the
photograph. The left-hand. end of the aerial
cage was pulled away by a rope running from
the insulators to the end of the coal conveyor
which can be seen crossing the photo-
graph.

In many ways the site was not ideal, and
there were only two, or perhaps three, features
to recommend it ; these were the high point of
support for the aerial, the availability of
supply current for the set, and the proximity
of the river for a good earth connection. In
other respects it possesses many disadvantages.
The proximity of the power station was not
good for reception, and the proximity of all
this metal work was by no means good for
transmission.

In the photograph the coal conveyor can
be seen. It extends from the base of the
stack and runs over the roadway to the river
on the other side. There were also many
other metal obstructions in the neighbourhood
which we expected would screen the station,
and probably did so to a considerable extent.
These included some gasometers, which can
be seen in the background of the picture.

This metalwork and a number of telephone
and power wires which were strung about over-
head in several directions probably screened the
transmission quite a lot, but we were able to
utilise some of them by making our earth
connection to the coal conveyor. We found
it an extraordinarily good earth. I do not
know what the actual resistance to earth was
but it was apparently quite low. For this
connection we strung four wires from the
conveyor, which was about 4o feet above
the ground, and spread them out in a fan
over the roadway so that they formed in that
way to a certain extent something in the nature
of a screen or counterpoise (although
not an insulated one), as well as an earth
connection.
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We were able to get very much more current
into the " coal conveyor " earth than when we
used an ordinary earth connection. Six wires
were also taken down to a water main which
passed underneath the station, and a copper
strip was also run out down to the river and
connected to some brass plates buried in the
mud of the river bed. Altogether then we had
three earth connections, and we tried various
combinations in order to get the best earth
system. We found that each time we put one
on we got more current, so that evidently
each was doing some work, but the " coal
conveyor " earth, I think, did the most.

Fig. 2. The generator unit with driving motor.

We used them all in parallel for the actual
transmissions.

The lezd-in to the station was made through
an insulator fixed into one of the windows of
the small hut. We used a Dubilier mica
insulator for that purpose. It was one which
had been tested up to about 15,000 volts
on C.W., and it was mounted in the middle
of a sheet of ebonite which we fitted into a
wooden frame in the window. That gave us
a good lead-in with very little losses.
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Having arranged the aerial and the earth
connections, the next consideration was the
source of the power supply. The Power
Company connected us on a pair of leads
to their " station auxiliaries " switchboard
at about 230 volts, 5o cycles alternating, and
we used a 3 H.P. induction motor run off
that supply to drive the generator used
for feeding the set. The generator was
primarily a rotary converter, one of Newton's
make, designed for a ship's wireless set to
carry a rotary spark gap at one end of its
shaft, and arranged for too volts D.C. input
and too volts A.C. output at 35o cycles. We

fixed a pulley in place of the rotary spark
and drove the machine by a belt from the
3 H.P. induction motor. The output of
the generator was used to feed the step-up
transformers. By driving the machine in
this way we obtained also too volts D.C.
from the dynamo and used it to excite the
alternator field as well as for battery charg-
ing. We fitted up a change -over switch
to enable us to throw the machine over
quickly from the running to the charging
position because between transmissions
we needed to charge up our batteries very
quickly, and therefore a quick throwover
was very necessary. Fig. 2 shows the
arrangement of the generator with the
driving motor, and Fig. 3 the connections.
When the D.P. throw -over switch is in the
lower position we had the normal running
conditions in which the D.C. dynamo
field is connected directly across the D.C.
armature making a shunt wound dynamo
to give too volts D.C., and the field
regulator is joined into the circuit of the
alternator field. That gave us the nor-
mal running position and we obtained our
350 cycle supply from the slip rings of the
machine, getting voltage control by means
of the main field regulator.

For battery charging we put in a double
pole throw -over knife switch straight off the
D.C. machine armature and put the throw -
over switch in the upper position which inter-
rupted the alternator field and put both field
regulators into the field circuit of the D.C.
generator, enabling us to get a better control
of the voltage which was necessary for
charging the batteries. This was a very simple
arrangement, but it served our purpose and
gave us all the current we wanted. By means
of the field regulator on the machine we could
control the input to the valves, and so
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control the aerial current of the set. The
35o cycle current was used to feed two
step-up transformers which were supplied
with the set, being part of a ship's wireless
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half wave (Fig. 4). The filaments of the
valves were joined in parallel and were eventu-
ally fed from a step-down transformer fed
off the 220 volts 5o cycle supply. We had
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3wriok

OC ESE OP
0 AAAAAA OR
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Fig. 3. Connectiona of generator unit.

installation. They were two transformers
manufactured by Messrs. Hamilton Wilson
for 35o cycles for ioo volts input and 6,600
volts output, the 6,600 volts being controllable
of course by means of the field regulator of
the generator. The two transformers were
connected with their primaries joined in parallel
and the secondaries in series, so as to use two-
wave rectification.

Fig. 4. The Rectifying circuit.

The rectification circuit was of quite an
ordinary type, one valve being used for each

NAN NILO
Et GALA TOR
OSLO 'OR
NO42.1.4.
MAR.
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005
350.
OJTWT
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rap RAT rt.
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no available transformers to run off the 35o
cycle supply, but we light d the filaments
from the 5o cycle supply and used a centre
tap on the 20 volt filament winding so as to
get rid of the effects of the 5o cycle supply
on the output.

The smoothing condenser consisted of a
number oft microfarad condensers connected
in

H.T.es,
and joined the junction point of

the li transformer windings and mid -point
of the filament transformer winding as shown.
Ten t microfarad condensers were used in
series, each condenser having been tested at
1,5oo volts D.C. Since, however, surges
always occur in smoothing circuits, we thought
we were on the safe side to allow for a ioo
per cent. factor of safety over the test voltages-
safety being most desirable when carrying
on experimental work. Hence the actual
capacity of our smoothing condenser was
o t microfarad. That does not seem very
much, but with the 35o cycle supply, the fre-
quency being fairly high, the smoothing was
quite reasonably effective. Actually there was
some ripple left which was audible for some
distance on a simple detector valve without
any heterodyne circuit, but this ripple was
not large enough to be serious.

(To be concluded)
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The Olympia Exhibition
SOME NOTES ON THE WIRELESS SECTION.

AT the time of writing, the Daily
Mail Ideal Home Exhibition at
Olympia is in full swing, and the

special section devoted to Wireless exhibits,
to which brief reference has already been made
in previous issues, is attracting a large amount
of interest.

In addition to the Wireless Section, with
stands of all the principal manufacturers'
apparatus, there is a hall devoted to the
reception of broadcast transmissions from the
London Broadcasting station, where accommo-
dation is provided for an audience of about
1 000. This affords an opportunity for those
unacquainted with broadcast reception, to
appreciate its possibilities and attractions
as an adjunct to the home.

The Wireless Exhibition is, of course,
primarily arranged in the interest of those
who are new to wireless, and are taking it
up solely for the reception of the broadcast
programmes, but the Exhibition is, neverthe-
less, a feature of attraction to everyone interested
in wireless, whether amateur and experimenter
of long standing, or one only new to the subject.
Such an Exhibition affords a splendid oppor-
tunity for those who contemplate purchasing
wireless apparatus, to make a selection from
amongst a choice of all the best that is pro-
duced in this country, and there is no more
effective guide to the choice of apparatus
than that which is the result of comparison.
It is, however, difficult to indicate where
comparisons between the apparatus of various
makers can be drawn, since all the sets and
components exhibited are for the most part
of a uniformly high standard both in design,
and workmanship. Very valuable information,
particularly to the experimenter, can be ob-
tained from a visit to the Wireless Section,
and a careful survey of the apparatus exhibited.
A number of new ideas are introduced into
sets on view, some of which will undoubtedly
be new to the experimenter, whilst the enor-
mous variety of designs for receivers will
provide much food for thought.

We illustrate here some of the sets and
apparatus on view, but this represents only

a very small proportion of what there is to
be seen. The Radio Society of Great Britain
is represented at one of the stands, where
comfortable chairs are available, and literature
relating to the Society. Members are cordially
invited to bring their friends here where they
will have the opportunity of resting during
their visit to the Exhibition, and those who are
in a position to do so, may bring prospective
members to complete forms of application
for membership which are at hand for their
use.

For those who desire to know something of
the past activities of the Society, there has been
reprinted from a past issue of this Journal a
History of the Society, illustrated with photo-
graphs of those who have been actively engaged
in its development.

Space does not permit of dealing in detail
with the exhibits of the various firms, but points
of special interest which may be noted are
the extended use by certain firms of the low
temperature valves, where, of course, the
principal advantage lies in the fact that ac-
cumulators are not required, substantial size
dry batteries sufficing for the filament current.

On many of the broadcast receivers it is
noticeable that an adjustable reaction is
introduced, though of course so arranged
that it does not pass the point of oscillation,
Unit sets, some of new design, are to be seen
on one or two stands, whilst elaborate sets
embodying new principles are being shown for
the first time by one or two firms. On one
stand there is exhibited a crystal and single -
valve broadcast receiver where the valve
functions both as high frequency and low
frequency amplifier. There are to be seen a
large number of component parts, some of
which embody new ideas, though for the
most part the Exhibition specialises in
complete receivers for broadcast reception.

Various publishers of wireless literature are
represented, and on the stand where this
Journal is displayed, an invitation is extended
to readers to avail themselves of the services
of one of the editorial staff for advice and help
relating to their apparatus.
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7. General Radio Co., Ltd. 8. Metropolitan.VicAvrs Co., Ltd.
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The Construction of a Short Wave
Wavemeter.

A USEFUL INSTRUMENT FOR ADJUSTING THE RECEIVING APPARATUS.

BETTER than adjusting the crystal de-
tector by means of the signals it is
desired to receive, is to employ a small

buzzer actuated near to the receiving apparatus.
Thus if a buzzer is connected to a dry battery,
it is possible to vary the contacts of the de-
tector until the buzzing noise is heard in the
telephones, and when this is done, it is only
necessary to wait for the transmission to
commence, while varying the tuning adjust-
ments, if the setting for the particular station
from which reception is desired is not known.
Such an arrangement is very useful for testing
if everything is in order in a valve receiving
set, should the location or design of receiver
not permit of the tuning in of ship stations
for proving that the apparatus is in working
order.

1'hr Buzzer Wave/titter.

The combination of a battery and buzzer
with a tuning circuit, such as a coil of wire
and variable condenser, is capable of serving
a dual purpose, firstly of testing the sensi-
tiveness of the crystal or valve and secondly
of adjusting the tuning devices to the wave-
length on which it is desired to receive. The
instrument is called a " buzzer wavemeter " and
its construction is quite simple.

It is necessary to procure a variable
condenser of good construction and preferably
contained in a wooden box and having a

value of o oar microfarads, a small buzzer,
usually to be obtained in a nickel -plated case,
and measuring about I }in. tin., a dry
battery of the type employed in pocket lamps,
a few miscellaneous brass screws and pieces
of wood, a card inductance of the type des-
cribed on page 734 of the issue of March 3rd,
and some wire for connecting up. The essential
tools are a small saw and a screwdriver and
other tools likely to be very helpful are a hand
brace with small twist drills, a vice and a file.

It is not proposed to deal with the con-
struction of the variable condenser in the
present article, as the subject has already been
exhaustively dealt with in this journal * and
moreover the actual design of this component
will depend so much on the dimensions and
the number of the available parts. If the
thickness of the spacing washers is 4 in. and
the plates No. 22 S.W.G. in thickness, then
about 20 fixed and 19 moving plates will be
required. Get bushes if possible to support
the spindle where it passes through the ebonite
end plates, and what is most important in this
instance, is to make sure that there is not the
slightest play on the spindle. if the condenser
is made up by the reader or is one purchased
unmounted, it will require mounting in a
wooden box as indicated in Fig. 1. Two
holes are to be made in each of two opposite
sides of the box to permit of two wires from
the two sets of plates passing through.

The battery and buzzer may be secured to
a piece of wood which is equal in size to one
of the sides of the box. The buzzer is of
course attached with screws, whilst the battery
is held in position by means of strips of tin
cut with a pair of scissors from a scrap tin
box or perhaps better still, by means of strips
of soft leather. A small wooden arm pivoting
about a screw will serve as a switch by pressing
the long spring connector of the battery up
against a piece of bent brass, or more simply,
a screw.

The short spring of the battery is joined
to one terminal- of the buzzer, whilst the brass

*" 1Vireles.s World and Radio Review," p. 581,
August 5th, 1922.
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stop or screw, and the other terminal of the
buzzer are connected to the two leads coming
from the condenser on the side to which the
battery and buzzer are attached. The method
of joining up is indicated in Fig. 2.

The inductance card is cut from a post -

POCKET LAMP
BATTERY

ADJUSTING
SCREW FACING
UPWARDS

W000

SMALL BUZZER

TIN OR SOFT
LEATHER STRIPS

Method of assembling buzzer and battery.

TO
CONDENSER

BRASS
BRACKET

WOVEN
LEPER

AND RADIO REVIEW 793

the box, or better still, short pieces of ebonite
tube and No. 2 B.A. screws and nuts as shown
in Fig. i may be used. The adjusting screw
of the buzzer must be accessible and may
necessitate the discarding of the cover.

As to operation, it will be found that the

ADJUSTING
SCREW

EBONITE SPACING
PIECE 02- INA

HOLE

CARD
INDUCTANCE

WOOD

Fig. 1.
Buzzer, battery and inductance attached to box

of variable condenser.

through, and is wound full
with No. 28 double cotton covered wire. It is
connected to the two free condenser leads and
clamped to one of the sides of the condenser
box.

Spacing pieces of wood will be required for
attaching the battery and buzzer board to

MOVING
.PLATES

MID
LATES

vARLABLE
CONDENSER

B,Z ZER

BATTCRY

Fig. 2. The Connections. The inductance is here
shown exactly full size.

buzzer operates when the lever presses the
spring against the screw. Switch the buzzer
off and adjust the crystal on a strong signal
or the nearest broadcasting station. Now,
without making any change in the setting of
the tuning handles of the receiver, set the
buzzer in operation and turn the condenser
until the buzz can be heard in the telephones
at its loudest.

Mark the setting of the condenser and the
position indicates the wavelength of the
transmitting station on which the test was
made. On future occasions when it is desired
to tune in the station it is only necessary to
set the condenser to the mark, adjust the
crystal and vary the tuning, until the buzz is
heard at its strongest. Similarly a number
of marks can be made on a paper scale, attached
to the dial of the condenser, for tuning to a
number of stations. The instrument is equally
useful with a valve set for the purpose of tuning
as just described.

If the reader is a member of one of the
many wireless societies existent throughout
the country, he can very probably take his
instrument along on an evening devoted to
practical work and calibrate against a reliable
wavemeter.
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The Antennae.
THE TRANSMITTING STATIONS RADIATING SYSTEM.

(Continued from page 652, February 17th issue.)

URNING now to practical details, it is
proposed to indicate how the constants
of the antenna; may be arrived at. The

simplest methods only will be described, as
it is not worth while to take great pains with
elaborate methods when the instruments
available to most experimenters are only
accurate to within several per cent.

THE MEASUREMENT OF ANTENNA RESISTANCE.

The method to be described makes use of the
experimenter's transmitter. The arrangement
is given in Fig. 1. Here we have the aerial
circuit, which includes a calibrated hot-wire
ammeter or thermo-couple, the aerial tuning

W
ANODEAVELENGTH

TAP
TAP

CSEr5Q

be about 20 ohms. The coil L should be
connected to take the place of the aerial coil
normally used when transmitting. The small
coil L, is for the purpose of providing coupling
with the aerial coil, and should be only just
large enough to provide a small aerial current -
50 or 60 milliamperes will be a suitable value.
The condenser C is used to tune the closed
circuit and should be of the oil dielectric type
to safely withstand the voltage. It may be
necessary to include a little resistance in this
circuit. To take measurements the transmitter
is switched on, and the wavelength of the closed
circuit adjusted to the wavelength upon which
it is desired to take the measurements. The

No(

AAA/vv.-100F.

HI, CHOKE

X00000` HT.

NT -

Fig. 1. The diagram gives the connections of a transmitter loosely coupled to the aerial circuit. The grid
circuit comprises a coil tuned with a condenser, and is connected through a grid condenser to the grid. When
the key is pressed the grid leak circuit is closed and the valve is capable of generating oscillations. The H.F.
choke is to prevent the oscillating energy passing through the condenser connected across the H.T. supply.

inductance of the transmitter proper and a
key or switch arranged to short circuit the
variable resistance R when required. The
resistance R may be a number of short lengths
of Eureka resistance wire connected in series.
The wire should be fairly fine, in order that its
high -frequency resistance shall not greatly exceed
is direct current resistance. No. 34 " Eureka"
wire is suggested, which has a resistance
of to -13 ohms per yard, and will carry too
milliamperes without reaching a temperature of
too' F. The total resistance available should

coupling between L, and the aerial tuning coil
is loosened until ammeter A, shows a small
reading, and the coupling is then fixed ; it is
not changed while resistance measurements
are being taken. The current A2 and A3
should remain fairly constant throughout the
tests. The reading A1 is taken and recorded.
The key shunting the resistance is opened,
and the resistance varied until the ammeter
A, records about half its previous value.
Calling the latter reading A,, and the value of
the resistance R ohms, the antennae resistance
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A,, R
A, -A .

As an example suppose
A = 2oMA, A, 4oMA.

R 150 ohms, then

= 20 15
150 ohms.

20
It will be noticed the resistance of the

antenna is equal to that of the added resistance
in the above case because the current with the
resistance in circuit was exactly half that with
the resistance short-circuited. If, therefore,
the resistance R is made continuously variable,
and we use a hot-wire milliammeter, it is not
necessary that the ammeter be calibrated.
The reading with the resistance in circuit should
be made equal to half the reading when the
resistance is out of circuit. The antenna
resistance is then equal to the value of R.
A number of readings should be taken at
different wavelengths and a curve plotted,

0

O

II
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not need to be accurate. The milliammeter
A3 is a direct current instrument and a moving
coil instrument is suggested. With switch S
to the right, the transmitter is tuned up in the
usual way to the wavelength desired. The
milliammeter A will give a steady deflection
which should be noted. Reading A, should
be taken. The switch S is now thrown to the
left and adjustments of C and R made until
the currents indicated by Al and A3 are exactly
as before. The resistance R is then equal to
the antenna resistance, and the capacity of
C is the capacity of the antenna at the wave-
length of measurement. The essential point
to remember is that the transmitter once
adjusted should be left alone, and only the
switch and dummy circuit adjusted. A number
of readings should be taken as before and a re-
sistance wavelength curve plotted. It will be
noticed the resistance of the condenser should
really be known and added to that of R to
give the correct result, but generally this
additional resistance may be neglected if the

MT0-

Fig. 2. Here the aerifl circuit ix directly coupled ailh the rule generator. The transmit r i.. the sum, U
principle us that given in Fig. 1.

showing the resistance at the wavelengths at
which the antenna is likely to be used.

THE MEASUREMENT OF ANTENNA RESISTANCE
AND CAPACITY.

Another method which may find favour with
some experimenters uses the arrangement of
Fig. 2. Here we have an ordinary transmitter,
which is coupled to the aerial in the usual
manner. The only alteration required in
order to take measurements is the inclusion
of a switch S, condenser C and resistance R.
The condenser and resistance may be identical
with those used in the previous tests. The
ammeter A, is of the hot-wire type and does

resistance is well designed. Its resistance
should not exceed an ohm or thereabouts.
MEASUREMENT OF NATURAL WAVELENGTH.

The transmitter is loosely coupled with the
aerial circuit which has a single turn of wire
included in it as well as the ammeter. The
arrangement given in Fig. 1, modified to Fig. 3,
may be used. The transmitter is adjusted to
the frequency of the aerial circuit as indicated
by the maximum aerial current. The coupling
between the single turn and L, is made as
loose as possible, consistent with reliable
readings. The aerial circuit is then re-
moved and the wavelength of the oscillations
generated measured with a wavemeter.
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The antenna inductance may be calculated
from the values of capacity and wavelength
obtained by using the well-known wavelength
formula.

Fig. 3. The coil L and variable condenser C form
part of the oscillating circuit LC of Fig. 1. The
remainder of the circuit not shown is the same as
Fig. 1, Fm! here the aerial circuit includes a hotwire

ammeter and a single turn.

MEASUREMENTS WITH A WAVEMETER.
A coil of one turn of the antenna wire is

coupled with a few turns of the circuit A,
Fig. 4, which in turn is coupled with the
aperiodic detector circuit comprising a larger
coil, crystal detector and telephones. The
wavemeter, which is set to generate oscillations,
is coupled to a single turn of the antenna

A PERIODIC
DETECTOR'
CIRCUIT

if/. 4. The, figure shows the arrangement of apparatus
On II a waventeter and a detector and telephone
circuit are employed to determine the natural wale -
length of an antenna. The method may also be used
to determine the natural nvivelength and the capacity
of the antenaw, whether used for transmitting or

receiving purposes.

wire, as indicated at B. When the wavemeter is
generating oscillations a sound will be heard
in the telephones. The wavelength of the
oscillations generated are varied until a
maximum sound is heard. The reading of
the wavemeter at this setting gives the natural
wavelength of the antenna. If now an
inductance coil of known value is inserted in
the antenna circuit and the measurement
taken again, we can calculate the approximate
capacity of the aerial. If the wavelength
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with the coil is, say, 600 metres, and the
inductance of the coil is 30o microhenries,
the capacity, calculated from the formula

A metres = 1885 s LC = 00034 mfds.
A number of measurements of amateur

antenna show the resistance at 400 metres
to average 20 to 3o ohms. The average
capacity is .0003 mfds.

From these figures it is evident great
improvement is possible, and it is intended
in the following sections to describe antenna
suitable for small power transmitters.

TYPES OF ANTENNA.
The antenna used by

under one of the following
inverted L, T, vertical,

experimenters fall
headings as a rule,
or fan. Each is

RARE COPPER WIPES
OR STRIPS

INSULATED
CABLE TO Lam

TERMINAL

Fig. .5. .4 suggested earthing arrangement very
suitable for those who have a licence permitting the
use of up to 1 kW. of power input to the transmitter.

suitable and the correct choice depends
largely upon the conditions which confront
the experimenter.

If there is plenty of open space available,
no doubt the T type of antenna will give
best results. The vertical and fan types
should only be chosen when the area available
is small.

A suitable height would be between 6o and
70 feet. The flat top should preferably be
in the form of cages, and it is suggested
a double cage antenna, with the two cages,
spaced 14 feet apart, will be most suited
to the needs of experimenters. The cages
may be constructed of 6 or 8 wires, secured
to wooden hoops 4 feet in diameter. Three
hoops in each section would be suitable.
The down leads should be in the form of
a rat-tail, and be run so that it is several
feet away from buildings except where it
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is to the lead-in insulator. Lead-in to construct an earth. An earthing scheme is
insulators of the type illustrated are recom-
mended ; the same figure shows suitable aerial
insulators. Suitable conductors were men-
tioned in the first portion of the article.

1
The figure gives an outline of a cage, inverted L type
aerial. Those who expect to generate up to about
100 watts in the aerial circuit would find a single

cage satisfactory.

The lower capacity, which may be an earth
connection, counterpoise, or a combination
of each, is worthy of serious consideration, as
it is here that one should look for the cause
of most high -resistance antenna. A water -

shown in Fig. 5. Copper wires are laid out

Fig. 7. An earth connection may be combined with
the counterpoise in the manner indicated in the
figure. The correct connection to be employed
depends essentially upon the transmitter connections,
and the experimenter will have no difficulty in

adapting the arrangement to meet his own needs.

symmetrically with the aerial wires and are
soldered to zinc, or even galvanised iron
plates, at the distant end of the aerial. A total

The photograph illustrates a number of aerial and lead -iii insulators. Those insulators which hare a
long leakage surface are generally the best.

pipe is often used as the earth. The connection
between the earth terminal of the receiver and
the earth should be large and well soldered.

7-----`, -C

Fig. 6. The counterpoise consists of a copper wire
network insulated from the earth and raised several
feet above it. The dotted outline of the top flat portion
of the aerial will give an idea of the relative dimensions.

In cases where the use of a water -main carries
with it the use of a long earth lead, it is advisable

of 6 or 7 wires buried about 3 feet should,
if possible, be used. In this way the
resistance is reducible to something of the
order of to ohms.

When space is available, the use of a counter-
poise is to be strongly recommended. With
a good counterpoise, the antenna total resist-
ance may be reduced to the order of 4 or 5
ohms. A counterpoise is constructed by
suspending 6 or 7 feet above the earth a net.
work of wires with an area too per cent. greater
than that of the antenna top. To prevent
losses through the counterpoise, the wooden
supports which are generally used should be
fixed several feet away from the nearest wires,
as shown in Fig. 6, and the wires well insulated.

MULTIPLE EARTHS.

It will often be found the antenna resistance
is increased when several different earth con-
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nections are connected together at the trans-
mitter. This appears to be due to lack of
balance, resulting in the antenna currents
being unequally divided. The fault should
be guarded against.
COMBINED EARTH AND COUNTERPOISE.

It is possible by tuning to combine the
earth and counterpoise connections and so
take full advantage of each. The arrangement
is shown in Fig. 7, the difference between
the two con nections shown being to suit the

connections of the transmitter. The circuit
is tuned to the required wavelength, using
the counterpoise connection alone. Then the
earth is connected, and its point of connection
is varied until connecting or disconnecting
the earth with the tuning inductance does not
change the wavelength. The capacity of the
counterpoise and the inductance between the
counterpoise and earth connection are then in
tune. The arrangement is very effective in
reducing antenna resistance.

Radio for the Deaf
By P. J. RISDON.

This short article is of special interest in view of the recent attention dra2vn to The possibility of
deaf persons listening to broadcasting.

AYEAR or two ago an instrument was
invented that is now arousing world-
wide interest. The inventor is Mr.

S. G. Brown, of London, and the invention
is known as the Ossiphone-derived from the
Latin word " os " or " ossis," a bone, and
the Greek word " phone," meaning sound.
It is no less, as its name implies, than an
instrument that enables one to hear through
one's bones.

The writer has tested the ossiphone in a
variety of ways, both in connection with the
ordinary telephone, and with another instrument
known as an aural box.

The ossiphone is quite small and can be
carried in the waistcoat pocket. It comprises
a little ebonite case containing an electro
magnet of the horseshoe pattern, between the
poles of which an iron bar is fitted that can
be made to vibrate. It contains no accumu-
lator or dry cells, the electro magnets being
energised by current from the telephone
batteries when used as a telephone receiver,
or from dry cells in the aural box when employed
for carrying on a viva voce conversation.

The aural box and ossiphone together take
the place of the old-fashioned ear -trumpet and
other appliances commonly used by deaf
persons. In the former there is an opening,
developing into a curved horn shape, and
diminishing in size to where it joins up with
a microphone. Connections between the ossi-
phone and aural box or telephone are made
by means of small plugs and sockets to which
ordinary flex may be attached. Dry cells in
the aural box provide electric current for the
microphone.

In order to carry on a conversation over the
telephone, a small socket is wired up in

parallel with the ordinary receiver and, for
the sake of convenience, is secured to the
outside of the telephone box. There is a
similar socket on the ossiphone, a length of
flex with a twin plug at each end connecting
the two. The vibrator bar projects outside
the ossiphone case, and a small ebonite button
is screwed to the end of the bar. The case
is held in one hand and the button is then
pressed gently but firmly against the skull or
finger knuckle, and by this means the vibrations
of a person's voice at the other end of the line

Copyright.] ry. J. Risdon.
A device for listening by vibrations transmitted

through the bones.

are conveyed through the body to the aural
nerves and so to the brain, where the sensation
of sound is produced independently of the
outer ear. This may be proved by stopping
the ears effectually, or by putting the ordinary
telephone receiver temporarily out of com-
mission. In this way it is possible actually
to hear more clearly than with the ordinary
receiver, although incidentally the ossiphone
constitutes an excellent duplicate receiver.
It is not quite certain whether the vibrations
follow the bony structure all the way, or
whether the nerves compressed between the
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ossiphone knob and the bone, take up and
transmit them. In the former case it would
certainly appear that, where the bones are
separated by cartilage, the vibrations must be
transmitted by nerves from bone to bone.
In either case, however, it is only by means
of the bones that the vibrations can be
communicated.

When it is desired to converse in the usual
manner, one end of the flex is secured to the
ossiphone, and the other to the aural box, which
is placed in any convenient position near one
of the speakers, who merely has to face it and
to speak in an ordinary tone of voice within
about eighteen inches of the opening. The
other person may be seated comfortably in
an armchair anywhere in the room, holding
and applying the ossiphone as already described.
An alternative to the ordinary vibrator is a
vibrating stem, very much like the curved
mouthpiece of a pipe, that may be held
between the teeth ; that gives equally good
results, but is a less convenient method,
since the ordinary vibrator can be changed
from one hand to the other.

In order to appreciate the action of the
ossiphone, it is necessary to bear in mind
the fact that sound is an effect on the brain
produced by power waves or vibrations.
When a person speaks to another, the vibrations
of his voice cause the ear drum of the other
person to vibrate, and so to communicate the
vibrations through the mechanism of the ear
to the brain. If the middle or outer ear be
damaged or stopped up by an excess of wax
or a growth, or if the ear drum be damaged,
the vibrations cannot reach the aural nerves
leading to the brain and the person is unable
to experience the sensation that we call sound.
Ordinary appliances for the deaf are for
magnifying sound waves. This, in certain
cases, whilst of temporary service, may in the
long run aggravate the original trouble
and increase the degree of deafness. With
the delicate vibrations of the ossiphone, such
a result could not occur.

The value of these instruments to deaf
persons depends to a great extent upon the
nature and cause of their deafness. When
deafness is due to what one may call mechanical
affections of the outer and middle ear, in
many cases the ossiphone has proved successful
where all other appliances have failed. If,
however, there be disease of the aural nerves
leading to the brain, there is little hope of any
instrument proving successful, since the aural
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nerves are an essential means of communica-
tion with the brain. It should therefore be
quite clearly understood that it is not claimed
for the ossiphone that it constitutes a certain
remedy in every case of deafness.

From the foregoing description of this
interesting invention, it is clear that, in all
cases where it assists the deaf to hear, it will
equally well enable them to enjoy broadcast
wireless concerts and speech. For there is
no difficulty in coupling up the ossiphone to
an ordinary wireless receiving set, or in its
use, in conjunction with an aural box and a
" loud speaker," for the reception of music
and the delights of wireless generally by many
deaf persons to whom, hitherto, sound has
been an almost meaningless expression

The Radio Society of Gt. Britain.
The next meeting of the Society will be held at

the Institution of Electrical Engineers, Savoy
Place, Victoria Embankment, W.C. 2, on Wednes-
day, March 28th, at 6 p.m., when Messrs. A. D.
Cowper, B.Sc., and G. P. Mair will demonstrate
superregenerative receivers entered for the com-
petition recently arranged by the Society.

At the meeting of the Society on Vednesday.
February 28th, the following were elected as to
full membership :-

JOHN ARMSTRONG LAKIN. JOHN HERBERT
LAVENDER, GEORGE H ER BERT LESLIE, B.Sc.,
ARTHUR C. BI7SHNELL. SIDNEY A. L. GAUBERT,
ALEXANDER V. SIM CsoN, J AMES J. NEASMITH,
MAJOR CHARLES H. MALDEN, WILFRED K. HARRIS,
KENNETH H. Mu LHOLLA N D, GEORGE D. ADAMSON.
HARDMAN A. EARLE, VICTOR H. 'I'. INMAN, A.
FREDERicK COLLINS, A. HOWARD READ, HERBERT
R. SMITH. ALFRED G. S. BARNARD. LIEUT. TORAHIKO
INADA, K. HARTRIDGE, JAMES P. MORTER, CHARLES
R. HONIRALL, ARTHUR F. BULGIN, LORD
(LIVE, R. VERNON }IIIIIIERT, LAWSON A. DARBY.
WALTER J. G. POWILL, GEORGE LEE, R.I.M.S.,
RAYMOND BERYL, PAUL L. BENSON, STANLEY
E. BLAND, FRANCIS S. i)E BARRO, A. E.
TR EH EARN.

The following were elected as As-ociat.e Members :
STANLEY M. HILLS, ARTHUR REMINGTON HOLLINS,
EDMUND GILBERT DROWER, HENRY FIELD.

The Societies affiliated since the previous meeting
were the following :-

The Evesham and District Radio Club, Merthyr
Tydfil Radio and Scientific Society, The Worthing
Radio Club, The Pudsey and District Wireless
Society, Kingston and District Radio Society,
Bath Radio Club, Trafalgar Wireless Society,
Redditch and District Radio Society, Humber
Radio Club, South Woodford Radio Society,
Midland Railway (Derby) Institute Radio Society,.
Berkhamsted Wireless Society, Swansea and
District Radio Experimental Society, Morecambe
and District Radio Club, Denton and District
Radio Society.



NI.% RC if 17. 1923 THE WIRELESS WORLD AND RADIO REVIEW. Sol

Wireless Club Reports.
NOT r this heading the Editor will be ph 1,4 to give pub!;, ion to reports of the meetings of Wireless
Clubs and Soeieties. Such reports should be submitted without corering letter and worded ax emwisely a,
possible. the Editor reserving the right to edit and rioted the reports if necessary. The Editor will be pleased
to consider for publication papers read before Societies. An Asterisk denotes affiliation
with the Radio Society of Great Britain.

CM'IT Yponde with Clubs shmild be addressed to the Secrelarirx direr, in (Teri, ease unless otherwise slated.

North Middlesex Wireless Club.*
Hon. Setretary, Mr. E. M. Savage, " Nithsdale."

Eversley Park Road, Winehmore Hill, N.21.
The 105tli meeting of the North Middlesex

1Vireless Club was held on 1Vednesday, February 7th.
at Shaftesbury- Hall. Bowes Park. Mr. Symons being
in the chair. Mr. Dixon gave his lecture on
" Various Instruments used in %Vireless Work."

The Radio Society of Highgate.*
Hon. Secretary, Mr. .1. F. Stanley. B.Se.. A.('.(1. I..

49. Cholineley Park. Highgate. N.6.
On Friday. February 2nd. a lecture was given

by Mr. H. Allilrewes, BSc , uu " Secondary Cells."
The Hon. Secretary will he ple,tsed to give full

particulars of the Society to any lady or gentleman
in the district who is at all interested in wireless.
either filen an experimental or broadcasting point
of view.

Smethwick Wireless Society*
Hon. Seeretary, 11r. R. H. Parker, F.('.S.. Radio

House. 11'ilson Rd., Smethwick, Staffs. At a large
gathering of members
who was the delegate at the last Conference of
affiliated societies, gave a report of the Iwo-
eeedings.

At a meeting held on February 2nd. Mt. Leslie
Carter, M.Inst.Meeh., F.C.S.. F.Inst.P. (a com-
mittee member). gave a most interesting lecture
on Non-ferrous Metals and 1Virelems, with Special
Reference to 1Vireless Aerials." Judging by the
discussion which followed, the lecture was greatly
appreciated.

A meeting was held in the Society's headquarters.
the Technical Institute, on Friday, February 9th.
Mr. L. Carter in the chair. After the usual business
the chairman called upon Mr. Lee to give his report
on the visit to the Birmingham Broadcasting Stat ion,
5 ZT, kindly arranged by the Secretary.

The Belvedere and District Radio and Scientific
Society.*

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

At the twenty-first meeting of the Belvedere and
District Radio Society, held on Friday, February
19th, at the Erith Technical Institute, the ev g
was devoted to a dismission on " The Proposed
Transmitting Apparatus." The whole of the
apparatus is being made by theequiprnent engineer.

The Cowes District Radio and Research
Society.*

Hon Secrotr. 11r..1. %V. L. Ingram, 1, Mill Hill
Road, ('(Awes. LW.

The formal opening of the Society's new Head-
quarters, at the Gloster Restaurant, took place on

Wednesday, January :31st. The meeting, being
open to the public, resulted in a crowded
attendance. Sir Godfrey Baring, the newly.
elected President. made his first appearance
at a club meeting.

A demonstration of broadcast reception followed.
to the great enjoyment of the company. A five -
valve set, constructed by Mr. Mugliston, was used
for this purpose, and 2 LO was successfully received.

Ipswich and District Radio Society.*
Hon. Secretary, Mr. li. E. Barbrook, 46, F ela-

tion Street. Ispwich.
At a recent meeting of the Ipswich and District

Wireless Society it was tttttt nimously resolved to
change the title of the Society to the above.

A general meeting of the Society was held on
Monday, February I9tIi. at 55. Fonnereatt Road.
It was opened by 111.. Akester. Chairman of the
sub -committee. who had been elected to enquire
into the Society's rules.

Owing to the steady growth of the Society.
the rules which had sullieed for the preceding
year were found to be totally inadequate, and
several amendments were made.

A meeting of the Society was held on February
12th. a leettire being delivered by the President.
S. A. Noteutt. Esq., It.A.. B.Se.. LLD.. whose
subject was " Electricity and Magnetism and iis
Allies1 Phenomena."

The West London Wireless and Experimental
Association.*

Hon. Secretary, Mr. Horace W. Cotton, Ili.
Bushey Road. Harlittgtiat, Middlesex. Club Rooms:
Acton and Chiswick Polytechnic, Bath Road,
Chiswick.

At a meeting held on February 13tb, Mr. F. E.
Studt gave a paper on -" Elementary Principles
of Wireless " (Part I), which was very acceptable
to recently enrolled members.

A concert is to be arranged shortly so that
members may have a musical evening with their
friends. Particulars will be announced later. The
Secretary will have -It pleasure in replying to all
applications for particulars of membership. and
objects of the Association.

The Radio Society of Highgate,*
Hon. Secretary, Mr. J. F. Stanley, B.Sc., A.C.(1.1.,

411, Cholmeley l'ark, Highgate, N.6.
A lecture was given on February 9th by Mr. F. L.

Hogg on " How to get the Best Out of Your Set."
The Society has had the misfortune to lose its

Vice -Chairman. Mr. L. Grinstead, who has removed
from the district, and at a general meeting held
on February 16th, Mr. P. H. Youngman was
elected in his place.
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..An attractive programme for the next three
months has been drawn up, and includes a special
series of elementary lectures on theory of wireless
reception and the construction of apparatus suitable
for the reception of broadcasting. This series will
start on Friday, March 16th, at the 1919 Club,
Highgate, at 7.45. Meetings are held at the same
time and place every Friday.

Particulars of the Society and a full programme
of lectures may be obtained from the Hon. Secretary.

Exeter and District Wireless Society.*
Hon. Secretary, Mr. F. S. Valentine, 10, College

Avenue, Exeter.
A lecture was given before the above Society on

February 8th, by Mr. Smitham, on " The Uses of
Reaction," with special reference to the require-
ments of the Postmaster -General.

Meetings are held on Mondays at 7.15 p.m., and
intending II lembers are cordially invited to
comrnunicate with the Secretary.

The Wireless and Experimental Association.*
Hon. Secretary, kir. Geo. Sutton, .157. Lordship

Lane, S.E.22. Assistant Hon. Secretary, Mr. G.
H. Horwood, 557, Lordship Lane, S.E.22.

At the meeting of the \Vireless and Experimental
Association. held at the Central HRH, Peckhatn,
on January 3Ist, Mr. Voigt described some experi-
ments W11101 he had carried out.

The meeting held at the Central Hall, Peckham,
on February 14th. was so crowded that several
members had to stand round the room.

More ample ac rommodation has at last been
secured at the Camberwell Library, and the Asso-
ciation will  move in " as soon as possible.

Birmingham Experimental Wireless Club.*
Hon. Secretary, Mr. .1. Leslie Lancaster, c

Messrs. Lancaster Bros. & Co.. Shadwell Street,
Birmingham.

On February 9th, at the Digbeth Institute,
a very interesting meeting was held, discussions
taking place on many wireless topics and difficulties.

Sheffield and District Wireless Society.*
Hon. Secretary, Mr. L. H. Crowther, A.M.I.E.E.,

18, Linden Avenue, Woodseats, Sheffield.
At the weekly meeting of the Society held on

February 16th, a paper was read by Mr. A. F.
Carter, of Leeds, dealing with some of the com-
parisons between power engineering practices and
wireless work.

The Wireless Society of Hull and District.*
Hon. Secretary, 79, Balfour Street, Hull.
There was a satisfactory attendance of members

at the meeting on February 12th, when Mr. J.
Brazetidale delivered a lecture entitled " The
Construction of a Single Valve Set and Note
Magnifier."

All wireless enthusiasts ill Hull and District are
strongly recommended to join the Society. Full
particulars of membership can he obtained from
the Hon. Secretary.

Hackney and District Radio Society.*
Hon. Secretary. Mr. Chitties Phillips, 247. Everieg

Road, Upper (.'laptop. E.5. t Letters only.)
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The Society held its usual weekly meeting
on Thursday, February 15th, at its premises at the
Y.M.C.A., Mare Street, Hackney, the Chairman,
Mr. H. A. Epton, presiding.

After the formal business had been dealt with,
when several new members were elected. three

waistcoat pocket " talks were given by Messrs.
Kiernan, Francis and Bell. on their experiences
with radio.

The Clapham Park Wireless Society.
Hon. Secretary, Mr. J. C. Elvy. A.NI.I.E.E.,

12, Tavistock Street, Strand.
The seventeenth general meeting of the Society

was held on January 3rd.
Mr. A. E. Radburn, the Chairman. introduced

Mr. Hope -Jones and Mr. Leslie Mellicliael. Chairman
and Hon. Secretary respectively of the Radio
Society of Great Britain, who had been persuaded
by Mr. Elvy to attend with a view to clearing up
any, questions at issue with regard to affiliation.

To allow of fullest possible attembuice, Mr.
McMichael graciously consented to Mr. Hope -Jones'
suggestion to occupy the intervening minutes by
giving an account of their activities in the Atlantic
transmissions.

The Chairman of the Cliqffiarn Soiiety then called
upon the two visitors to give an expi,ition of the
working and organisation of the Radio Society of
Great Britain. and facilities that would accrue by
affiliation. Both Mr. Hope -Jones at to Mr. L.
McMichael were subjected to a keen tire of questions.
which they welcomed, all questions being answered
to the full satisfaction of those present.

The visitors having taken their leave. the question
of affiliation was proceeded with. The result was
a unanimous decision in favour of affiliation by
the members present.

The eighteenth general meeting took place on
January 10th at headquarters, Mr. A. L. Beedles
occupying the chair, when Mr. Gallard led a discus-
sion for amateurs only, with the aid of blackboard
diagrams, on fundamental points of wireless.

The next meeting was held on January 24th.
Mr. A. E. Radburn being the Cliairinan.

Mr. Hurst opened discussion on affiliation
preparatory to voting, and the subject was again
discussed.

The Society's aerial then came tinder review, Mr.
Daniels promising a second demonstration in the
near future by his friend, Mr. Ayres. of 2 QD trans-
mitting station, when the aerial was perfected.

At the twentieth general meeting. held on
January 31st, under the chairmanship of Mr. J. G.
Hurst, Mr. Richardson reported en the question of
aerial improvement.

Fulham and Chelsea Amateur Radio and Social
Society.

Hon. Secretary, Mr. W. Robert, 5. Normand
Gardens. SAVA

Mr. Roberts having apiffied for assistance in his
secretarial duties. Mr. R. G. Smith has been elected
assistant secretary.

On January 23rd, the Chairman (Mr. Wittsi
called upon Mr. Hayden to give a short report on
the progress of the construction of the Society's
aerial.
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On January 20th a lecture and demonstration
was delivered by the Assistant Secretary on the
Armstrong Super -Regenerative receiver, single
valve, with one low frequency amplifying stage.

On February 6th a demonstration of a three -valve
set, one detector, two low frequency amplifiers,
was given by Mr. Caola.

The Society's aerial is now ready for use, and the
apparatus is in the course of construction. A pro
gramme of lectures and demonstrations is in
preparation, and members wishing to participate
in these should communicate with the Hon.
Secretary.

Beckenham and District Radio Society.
Hon. Secretary. Mr. J. F. Butterfield, 10, The

Close, Elmers End.
On February 1st the Society held its first meeting

a at their new headquarters, the United Services
Hut, High Street. Beckenham. A demonstration
was given as a suitable start off on a four -valve low.
frequency amplifying set.

Mount Pleasant Radio Society.
Hon. Secretary, Mr. W. R. Fleming, 136, Upton

Park Road, Forest Gate, E.7.
The above Society held a meeting at the Lecture

Hall, 21a. John Street, Theobaids Road, London,
W.C.1., on Saturday, February 3rd, when Mr. W.
I). Keiller gave a very interesting lecture on
" Induction." He commenced with the phenomena
of the lines of force around a conductor, leading
up to the inductive effect of the loose coupler.

The meeting terminated with a few items from
2 LO on the Society's apparatus.

The Rhondda Wireless Enthusiasts' Society.
Hon. Secretary, Mr. R. Evans, 69, \Villiaut

Street, Ystrad-RI Ida,, Glam.
A highly successful and well -attended whist drive

and dance. promoted by the Rhondda Wireless
Enthusiasts' Society, was held at St. David's Hall,
Ton Pent re, on Monday evening. February 5th. This
Society, which has been in existence since June,
1922, is the pioneer wireless society of the Rhondda,
and has continued to hold priority both as regards
the apparatus possessed, and the enthusiasm of its
members. The Society 'fleets (at Wednesday
evenings at headquarters, the Brodringallt
School, Vstratl-Rhondda. Intending members
ehould write for particulars to the Secretary.

Hoylake, West Kirby and District Wireless
Association.

Hon. Secretary, Mr. .1. 1). WoUtl, 7, Grosvenor
Road, Hoylake, Cheshire.

There was a large gathering of members of the
local wireless association and their lady friends
at the Green Lodge Hotel on Monday evening,
February 5th, when a special ladies' night was held.

An excellent musical entertainment, consisting
of humorous monologues and pianoforte and
violoncello selections was provided by Mr. J. E.
Corlett and his talented young daughters, every
item of which was heartily applauded.

Through the courtesy of Mr. G. V. %Vail, of West
Kirby, who had kindly brought his large six -valve
wireless receiving set with loud speaker, all present
Nvere:enabled to listen -in to selections at intervals
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from the program ll being broadcasted by wireless
from 2 ZY, the Manchester station of the British
Broadcasting Company.

The Pudsey and District Radio Society.
Hon. Secretary. Mr. W. G. A. Daniels, 21, The

Wharrels, Lowtown, Pudsey.
A meeting was held on Monday, February 5th, at

the club room.
After the usual business had been transacted, the

Chairman, Mr. F. Wild, tendered an invitation to
any gentleman to give a. " ten-minute " talk on
some interesting subject. such as the description
of their sets at home. Several gentlemen responded,
anti a very enjoyable evening ensued.

The question of an aerial for the use of the
Society was then brought forward, awl a discussion
followed. At length it was decided that an aerial
of the single wire type was, from the experience of
those present, most suitable for the Society's
requirements.

Ladies or gentlemen wishing to become members
should communicate with the Secretary. The
meetings are held on the first and third Mondays
in the month, at S p.m.

Felixstowe and District Radio Society.
Hon. Secretary, Mr. E. Cork, 3, Highfield Road.
The Society is still progressing, and the receipt of

the experimental licence has added interest to the
busy weekly meetings.

On Frigay, March 2nd, 7.30 to 10 p.m., at the
Society's headquarters, a public exhibition and
demonstration of wireless apparatus was given.

The North London Wireless Association.
Hon. Secretary, Mr. V. J. Hinkley, Northern

Polytechnic Institute, Holloway Road, N.7.
At a meeting of the Association, held on Monday,

February 5th, a lecture on The Neon Lamp and
its Use in the Production of Oscillations," was
given by Mr. E. H. Robinson.

The lecturer gave a description of the construction
of the lamp and its ordinary uses. He then went
on to show how it could be included in a circuit to
enable currents of an oscillatory nature to be
pro.laced.

On this occasion seven new members were elected.

The Ilford and District Radio Society.
Hon. Secretary, Mr. A. E. Gregory, 77, Khedive

Road, Forest Gate, E.7.
On February 14th Mr. C. G. Rope lectured on
Accumulators." In view of the trouble that is

often experienced with accumulators, Mr. Rope's
remarks with reference to " frothing," sulphating,
etc., were greatly appreciated.

Isle of Man Radio Society.
Joint Hon. Secretaries: Mr. J. S. Craine, 6,

Belmont Terrace, and Mr. J. I'. Johnson, 16,

Hildesley Road, Douglas.
A well -attended meeting was held on February

19th, at the Secondary School, Douglas, Mr. H.
Colebourne presiding. After the opening business,
the chairman called upon Mr. P. J. Johnson to
address the meeting on " The N'alve as a De-
tector." Mr. Johnson illustrated his very capable
address by a large number of clear diagrams.
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Wireless in the Territorial Army
The following notice has been sent to THE VIRELESS WORLD AND RADIO REVIEW through the Divisional
Chief Signal Officer, Eastern and London COMMI111(18, T.A., Lt. -Col. J. Waley Cohen, in order that it may

receive publication and so be brought to the notice of our readers.

UNDER a recent decision of the military
authorities, wireless has assumed a position
of great importanee in the signal organisa-

tion of the Territorial Army. This development
should be of eonsiderable interest to members of
the Amateur %Vireless Societies. Most of these
gentlemen have Post Office licences themselves
or are working with friends who have them, but
the great majority (of these licences only allow for
reception and the notercelaion of broadcasting.
Younger members of the Amateur Societies who
juin the Royal Corps if Signals (Territorial Army)
will find there opp(ortimities for a great deal of
wireless work which should be of use to them in
maintaining their own sets : and in other directions
they will gain technical experience which is beyond
the reach of the onlinary amateur.

Regular courses of lectures by experts. both
(officers emir( non-commissioned officers. are included
in the training programmes of all Territorial Signal
Units : these lectures should l) of great use to the
amateur.

In addition many pamphlets with information
and referenee to now developments circulate to
T.A. Signal Units as and when they are pub-
lished.

Signal Units of the Territorial Artny are equipped
with modern valve wireless sets of various types,
and have special wavelengths reserved for them
for sending and receiving. At annual training in
camp. and at Headquarters throughout the year.
the wireless operator gains practical experience in
sending, and in 1 ' g transmitting sets. as well
as in reception and operating procedure. The
practical experience of learning wireless proeedure
should be of eonsiderable advantage to the amateur
in helping him to unravel and distinguish the
various signals which be intercepts apart from the
broadcast telephony. In addition. the amateur
will get opportunity to learn and practice the
Morse alphabet.

The camp training. including as it does trans-
mission and reception and the rapid erection and
dismantling of stations connected with operations.
should give the wireless operator great scope and
interest. He learns. in addition. to charge and
maintain accumulators.

A glance at the Army List will show that there
are 14 Divisions and a Cavalry Division in the
Territorial Army. each with its Signal Unit. When
it is realised that each Division has an establish-
ment of 25 wireless sets and Sil operators. it will
be seen that there is considerable scope in the
Territorial Army for the wireless amateur who is
ready to help his country and is not averse at the
511111e time to benefiting himself.

Most "ts still have vacancies for wireless
operators, and now is a very good time for recruits
to join, as the fru' ' g season is just starting. and
there is comfortable time to get through the pre-
liminary tr ' g and recruit drills before annual
t raining.

The liability for a 1111111 joining the Territorial
Army is :

4 years' service.
411 Drills in the first year.
211 1)rills in each subsequent year.

Annual training in camp of 15 days.
Detailed information about the annual bounty.

rates of (my (hiring camp, scale of free uniform and
equipment. etc., can be obtained at any of the
Divisional Signal Headquarters given below.
Any amateurs interested in the question, who
care to ran at any of these Headquarters, can see
the types of wireless sending (111(1 receiving sets in
use. It is advisable to ke 811 appointment
lwforehatid. by writing to the Adjutant of the
Division Signals coiwerned.

Headquarters of Divisional Signals,
Territorial Army.

London Dist rict
2nd Cavalry Division. Duke of York's Head-

quarters, (lielsea. S.W.3.
51ith (The London) Division. 51, Calthorpe Street.

(;rays Inn Road. E.C.I.
47th (The London) Division. Fulham Haim c.

Putney Bridge, S.\\'.1 ti.

44th (Home Counties) Division. Drill Hall.
Stamford Brook lodge. litivenseourt Park. \\'.n.

54th (East Anglian) Division, Bay Lodge. The
(free». Stratford, E.15.

Il.rwtern Comma pod.
53n1 (The Welsh) Division. Drill Hall. Park

Street, Cardiff.
55th (West Lancashire) Division, Drill Hall.

Asia na I Street. I 'reseot .
42nd (East Lancashire) Division. Drill Hall.

Burlington Street, Manchester.
Non/writ t'onotait

50th (The Northumbrian) Division, Diill Hai!,
Elingrove Terrace. Gateshead.

49111 (The West Riding) Division, Gibraltar
Barracks. Leeds.

4(011 (The North Midland) Division, Drill Hall,
Phicnix Street. Derby.

Southern ( 'one
48th (The South NI iilland) Division. The Barracks,

Great Brook Street. Biniiiiighain.
4:3rd (The Vessex Division), The Priory, The

Friars. Exeter.
Scitii.v/i Command.

5I -t (The Hight I) Division, Foothill Banticks.
.11wrileen.

52nd (The Low hind) Division, 21, Jardine Street,
( ;last:1)w.

I cannot help feeling that a close liaison between
the Amateur XVireless Societies and the Divisional
Signal Unit of the District would result in much

t tall benefit.



Slant it 17, 1923 THE CORED AND RADIO REVIEW 805

Notes
2 LO Reduces its Power.

The London Broadcasting Station states that at
the request of the Air Ministry a slight reduction
in power has been made for the special transmissions
during the afternoon in connection with the
lhiilr( Mail Ideal Home Exhibition.
Important Empire Wireless Decision.

Mr. Bonin. Law made a timely announcement in
the House of Commons on March 6th regarding the
kivermnent's plans in connection with the projected

Empire wireless chain. In replying to Mr. Hurd
(Frome, U.), the Prime Minister intimated that it
was not considered necessary any longer to exclude
private enterprise from participation in wireless
telegraphy within the Empire. Licences are
therefore to be i,sued for the erection of wireless
,i,itions in this ,iiitry for communication with
the Dominions. Colonies and foreign countries.
n the interests .11 national security, however, a

similar station will be erected which will be owned
and operated by the State.

The new decision of the Government will lead
to considerable extensions in the activities of the
Marconi Company. In a statement to a repre-
sentative of the Times, Mr. Godfrey Isaacs said
that, provided it was not held up by delay in the
actual granting of the licences, the Company was
ready to go ahead within 24 hours with the erection
in this country of five high -power stations at a
cost of approximately 0,000,000, to conduct
telegraph services with all the other capitals of
Europe, similar to that being carried on to -day
between London and Paris.

The total stun which the Marconi Company,
together with its associated companies, will now
spend in erecting stations at home and abroad. will
probably approach I:6,000,000. The bulk of the
material must come from the home country, and
the company contemplates being able to give a
considerable amount of employment. both directly
and indirectly.
Broadcasting and Experimental Work.

The effect of broadcasting on experimental work
was discussed at the usual monthly meeting of the
Kensington Radio Society on Thursday, March 9th,
when the members were invited by the President
to express any views that they had on the subject.
together with suggestions for the improvement of
their conditions.

Certain proposals of a practical character were
put forward, and a resolution passed that they
should be submitted to the Radio Society
of Great Britain. with a request that they
should he considered by that Society with a view
to incorporating them, together with any others
that may be received from affiliated societies
throughout the country, to both the General Post
Office and the British Broadcasting Company.
New Army Call Letters.

The call letters GGB and GGC, we are informed,
have been allotted to the army stations at
Aldershot and Cologne respectively.
Radio and the Deaf.

Much interest and speculation have been aroused
by the " vaults " wrought on deaf persons who
have attempted to listen -in. To enable sufferers

tcst the results for themselves, the British
Thomson -Houston Company last week placed
special facilities at their disposal, and all deaf
persons were invited to listen in at Crown House,
Aldwych. By means of a crystal receiver and
eight pairs of head phones a number of guests
each day are able to hear the wireless concerts
broadcast from 2 LO between 3 and 4 p.m. It is
understood that the results were gratifying in
nearly every case.
London Broadcasting Heard in Massachusetts.

The British Broadcasting Company have received
a letter from a correspondent in Massachusetts who
claims to have picked up London (2 LO) on
February 20th, and listened to the last musical
item and the closing down.
New Zealand hears New York.

A cable has heen received at Troy. New York,
announcing that a concert broadcast from that
place had been received in New Zealand. 9,577 miles
distant.
A New Filament Resistance.

Messrs. Fuller's United Electric Co., Ltd.,
Chadwell Heath, in a communication addressed to
The Wireless World and Radio Rerictr. announce
that they are patentees of a filament resistance
wound on the tapering principle described in the
issue of The Wireless World and Radio Review for
February 3rd. p. 602, and that this instrument will
shortly be marketed.
The Democratic Pastime.

Wireless parts are offered for sale on a number
of new stalls which have taken their place among
the fruit, meat, and second-hand books in Far-
ringdon Road, London, E.C.
Ealing's Wireless Troubles.

Mystification still reigns in Ealing, it would
appear, as to the origin of recent interference to
broadcast reception by a local transmitter. An
appropriate advertisement in the Chiswick Times
at once evoked a strong protest from an Ealing
resident who owns a transmitting set. His remarks.
in which he quotes Mr. G. G. Blake's co lllll tents in
The Wireless World and Mali() Review, of
Felirtiary 24th. on the importance of selective
t g arrangements, were reprinted in the Star.
"Their cue," he says, " only two persons in
Ealing. I believe. with transmission licences, of
whom I am one. I never work before 10.30 p.m.
and not then if broadcasting is still going on, and
I know the same remark applies to the other
gentleman." Hence the mystification.

Broadcasting Regulations.
A White Paper was issued on March 7th, contain.

ing the text of the licence issued by the Postmaster
General to the British Broadcasting Company for
the establishing of eight radiotelephonic stations
and the transmission therefrom of broadcast
matter. The Paper also sets forth the terms of the
agreement- regarding the broadcasting of news and
the agreement made with the Company by the
makers of wireless apparatus. The licence to the
Broadcasting Company covers the period from
November 1st last to January 1st. 1925.
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Broadcast Reception on Aeroplanes.

Tests were made by Mr. N. I). Bryce and Mr. G.
C. Shcre in conjunction with Captain Ureer and
Captain Game of the Instone Air Line. who kindly
lent the machine, on the reception of broadcasting
on aeroplanes. Using the Burndept " Ethophone
V," which makes use of reaction in a manner
approved by the Post Office, good reception was
obtained from 2L0 at a height of Linn feet over
Croyd..n.

Book Received
Rapport Annuel sur les Travaux Effect ta..s pat' le

1311reau Internationale (le l'Heure (13.1.H.) en 1922
(3e anta4q. Par M. G. Bigotirdain. Directeur.
(Paris : Gauthier-Villars et Cie, Quai (les Grands
August ins, .15. Price I franc).

La Radiophone. Vol I. No. I. (Brussel- : Rue
Maximilien. Price 511 centimes).

Correspondence.
7'o the Editor cJ THE WIRELEss WoRLO .'ND

RADII REVIEW.
SIR,-Further to my letter of yesterday's (late

re the reception of WGY on my single valve home-
made set.

I again received WGY between the hours of
1.50 and 3.10 a.m. this morning.

This station transmitted the Gilbert and Sullivan
Opera " The Pirates of Penzance complete.

After this transmission. which ended at 3.10 a.m..
the announcer asked for criticism on the trans-
mission and directed critics to address their coin -

m tttt ications to WGY, The General Electric Broad-
casting Station. Connecticut. U.S.A.

Before closing down the announcer said that
the outstanding feature of this week's programme,
to come, will be the broadcasting of a drama by
the WGY players.

The whole of the Opera was received perfectly
word for word. During the last half hour of the
transmission it was possible to hear same with
'phones four inches away from the head. My set
is open to examination or demonstration to any -
of your representatives at any time. and I call
guarantee to receive WGY any night ill the week.

.1. H. RittrrAIN.
SHORT' AVEw TRANSMISSION.

7'o the Editor of THE WIRELESS WoRLD AND
RADIO REVIEW.

SI a, --It may interest some of your readers
to have the result of a trial I made the other day
of a wavelength of 100 metres. The signals were
strongly and clearly heard by a friend of mine at
Geneva. The input power was 50 watts, the aerial
current 1 ampere. The gear was very hurriedly
rigged up, the aerial being a single wire 45 ft. long.
with a rather doubtful lead-in tube : there was a bad
snowstorm going on at the time of transmission.
1 think that if insulation had been better. and the
transmitter more carefully adjusted eonsiderably
more than 1 ampere could have been put into
aerial on 50 watts.

The distance to Geneva from here is about
750 miles, and the receiver used was a two -valve
one. H. H. T. BURBURY.
Crigglestotie,

Near Wakefield.
Fehroory 26110, 11123.

.\ND 11.\1)10 REVIEW \I lm n 17, 11'23

Calendar of Current Events
Saturday, March 17th.

Manchester All -British Wiwi,- Exhibition. At
Burlington Hall. Burlington Street. Opening
Day (larch 17th to 24t11).

Sunday, March 18th.
From 3 to .1 p.m. Dutch Concert from PCGG,
The Halglle, 011 I.1150 Metres.

Monday, March 19th.
At 11.20 to 111.2)) (1.111. Dutch concert 11(1111

PCGG, The Hague. on 1.1151) metres.
IPSWICH AND I HsTRICT WIRELESS SOCIETY.

S p.111. .-kt 55. Ponnereim Road. Nlecting.

Tuesday, March 20th.
PLymo-TII WIRELESS AND SCIENTIFIC SOCIETY.
At 7.:9111.111. Lecture :  The Electron 'Theory..'
By Mr. Lock.

Wednesday, March 21st.
NIANCHEsTER WIRELESS SOCIETY.

At 7.311 p.m. In the ('ouneil Chamber.
Hotthlsworth Hall. Lecture : ' Story of
Communications.- By 1)r. Hodgson, F.R.C.S..
L.R.C.P.
.EDI NIHAU:II AND DISTRICT RADIO SOCIETY.
At S p.m. At R.S.S.A. Hall. Lecture : "
Rays.- By Mr. A. M. Martin.

1-I.u.trAx WIRELESS CLUli AND RADIO SCIENTIFIC
SOCIETY.

Lecture by Mr. P. Denison.

Thursday, March 22nd.
At 9.21) to 111.211 p.m. Dutch Concert ft'
PCGG, The Hague. on 1,1150 metres.

Lt -vox %Vint:LESS SOCIETY.
At 5 p.m. At Hitchili Road Boys' School.
Exhibit and Demonstration. By Mr. H. S.
Barber.
ILFORD .AND DISTRICT RADIO SOCIETY.
Lecture : " Light -wave messages from the Stars."
By Mr. .1(lams, F.R.A.S.

FridiiY, March 23rd.
Simi -FIELD .%N1) DISTRICT WIRELESS SOCIETY.
At 7.311 11.111. At Dept. of Applied Science,
St. George's Square. Elementary Class con-
ducted by 311..1. G. Jackson. B.Sc.

LEEDS AND DISTRICT .%:%1ATEUR WIRELESS SOCIETY.
Lecture : " Construction of Intervalve Impedance

By Mn, S. kniveton. F.R.Met.Soc.
RADIO SOCIETY OF HD:Ili/TA F.

Leetuir : " 4'onstruetiou of 'Inners.- By Mn.
J. F. Stanley.

BROADCASTING STATIONS.
Regular evening programmes, details of which

appear in the daily press, are now conducted from
the following stations of the British Broadcasting
Company :-

London 2L0 369 metres.
Birmingham 5IT 420
Manchester 2ZY 385
Newcastle 5NO 400
Cardiff 5WA 395
Glasgow 5SC 415

99
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The Transatlantic Tests.
SUMMARISED REPORT OF BRITISH RECEPTIONS.

By Plume R. CotRSEV, B.Sc.. F.Inst.P., A.N1.1.E.E.
(Continued front page 774 of precious ,towe.)

The number of stations heard (with code words
(luring the individual transmissions) from each
district may be compared with the total number
of entrants from that district by the figures in
Table M. The number of entrants was determined
by the ability of those stations to signal over at
least 1,200 miles during the preliminary tests
which were held in October and November last.
It will be particularly noted that 29 per cent.,
or nearly one-third of the total her were
received, the falling off in the number from the more
distant stations accounting for the drop as com-
pared with those near the Atlantic coast. The
66.6 per cent. from the first district is particularly
notewort buys

TABLE 111.
Comparitani of number of dationg heard (verified

individual trawanim.ion.y), with total number of
entrants..

No. of
District.

ti

Canada

Total ..

No. of
Stations heard

(individual
transmissions

only).

20
24
15
5
2
1

0
21
S
1

94

No. of
entrants.

Percentage
of

entrants
heard.

per cent.
30 66.6
42 57.1
26 57.7
15 33 3
37 5 4
22 4 5

4 0.0
70 30.0
70 7.1

8 12.5

324 29

Some of the stations heard signalled to the effect
that they would try radiotelephone transmission.
In most of these tests it was reported that their
carrier wave could be heard quite strongly, but
that the percentage modulation was too small to
enable the voice to be heard when the local hetero-
dyne was switched off. In a few instances, how-
ever, reports were sent in to the effect that the
'phone transmissions were heard. The stations
thus reported were :-2 EL 2 XAP 2 ZK

The positions of these stations, and as many as
possible of those set out in Table II, are marked on
the map given in Fig. 2, which is plotted to a larger
scale than Fig. I, and on a more usual projection.

In connection with these stations heard making
the individual transmissions with code words, it
should be noted that several discrepancies have
been observed. In fact. Many listeners complained
of the very careless sending of some stations. For
instance, 1 AGK often sent his call as 1 AKG.
and was, in fact, accidentally reported in this

manner on one occasion. 2 UD sometimes sent
his call as D2U, the sparing being bad: while
8 AQO, who produced extremely powerful signals
here. practically always sent his code word as
PQPPG instead of FQPPG. The regularity with
which these and similar errors were reported show
that they (lid not arise from careless reception.
Apparently 1 BET only sent his proper call sign
once or twice (luring the whole duration of the
tests. since he was always rep,,rted a. ',CHI ling
"Test Test de 1.1V X X I WX X I. et l'WXXI
being his code word. Many stations also continued
repeating their code words over and over again for
prolonged periods before giving their call signs,
and omitting all spaces between the successive
repetitions of the code word. Thus listeners on
this side had no idea where the code word began
and ended, and several were reported with the
letters in the wrong sequence from this reason.

This style of transmission caused unnecessary
delays in receiving the stations. since everyone was
naturally loth to tune on to another station before
completing the reception of call and code word
from the one. and, in the opinion of many amateurs
here, more stations would have been logged if only
every transmitter had kept rigidly to the trans-
mission scheme :-

 Test Test Test de (call letters, 3 times) (code
words, 3 times), (break sign)," repeated as often
as necessary.

On the best nights of the tests the settler was so
full of signals that it was not possible to log more
than a small proportion of the total for the above
reasons.

In addition to the above -mentioned difficulty
most listeners in this country wore hampered to a
greater or lesser extent; depending upon their
locality. by harmonics front various high -power
stations. Of these. of course. the most complained
of front all parts were Leaflet(' and Northolt. with
their multitudes of harmonics and " hash " bands
in the short wave regions. Stonehavett was also
troublesome to some, as were also the very bad
spark harmonics front FFU (Ouessant, France) and
from the short wave spark transmissions. On one
occasion " SOS " calls from Niton and FFU on
spark jammed out American signals for some time.
Many listeners in the neighbourhood of London,
in particular, found it quite impossible to receive
anything on wavelengths near 200 metres until
after Northolt had finished its press transmissions,
usually about 3 a.m. Thus, to them, half the test.
period each night was completely spoilt.

During the " free-for-all " periods each night-
i.e., between midnight and 0230 G.M.T.-the
successive 15 -minute periods were allocated
in turn to the various districts and to Canada.
During these periods some of the stations made use
of the code words which had been allocated to
them for the individual transmissions. and these,
when reported. made an additional check on the
receptions. Many stations, however, were heard
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Fig. 2. A map of the United "tats v of A meriea showing the division into Radio Inspection Districts. The
numbers prefixing the call xiynx of .4 mer;.^an mateur Transmitting Stations obit(' to the district in which

they are located.

Photo Courtesy The American Radio Relay League.

The apparatus in the centre background is that of 8 AQO, on the left is 8 BSS, and on the right by the
window, 8XH. The equipment is operated by Mr. C. B. Meredith.
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TABLE IV.
Stations heard making " Test " traneanissiorui at schedule times during the " free-for-all" perio,b;.

i In this Table the column headed " No." gives the Total No. of times that the station was repotted
during total Free-for-all periods during Tests, this being the sum of the number of reports from

different observing stations on each night.

Call
Letters.
ADL
AGK
AJP
AK
AN
ARQ
ARY
ASF
AZW
BAS
BCF
BCG
BDI
BDT
BEP
BES
BET
BFQ
BKA
BN
BNT
BRQ

2 AFP
2 AWF
2 AWL
2 AYV
2 BBB
2 BMC
2 BML
2 BLP
2 BQN
2 BQT
2 BQU
2 BRB
2 BYS
2 CBX
2 CHH
2 CJN
2 CJW
2 CKM
2 CKR
2 CMZ
2 CP
2 CPD

First District.
Call

No. Letters.
1 BW

1 1 BX
3 I CBR
1 1 CDK

1 CKG 2
CKP 4

I CMK 9
1 CNF 2

2 1 CUP
1 1 GV

1 GX 1

2 l II 9
6 1 KW

17 1 MV
2 1 OR 3
5 1 TOK

1 XX
1 XM
1 XNT
I XU
1 YK
1 ZE 2

Second

3
:t
2

No.

District.
2 CQZ 4
2 CRB I

2 EL 5
2 FP IS
2 GJ

I 2 GK S
5 2 HJ I

3 2 HW I

I 2 IG I

I 2 KW 2
2 2 LO 3
I 2 LY I

1 2 NN I

3 2 NX Ii
2 2 PR I

2 2 UD 2
1 1 2 XAD 1

I 2 XAO 4
9 2 XAP
1 2 YK
I . 2 ZK
3 2 ZS

Call
Letters.
3 AFB
3 AQR
3 AUU
3 BF
3 BFU
3 BG
3 BGJ
3 BGT
3 BLF
3 BNU
3 BVC
3 CC
3 CG

Third District.
Call

No. Letters.
2 3 DM
2 3 HG
1 3 HQ
1 3 JJ
2 3 MX

3 OE
1 3 SG

3 XM
3 YO
3 ZW
3 ZY
3 ZZ

5
3
3
2
2

4 EA
4 EB
4 FN

5 NK
5 XK

8 AQO
8 ATF
8 AW
8 AWP
8 AXC
8 BBT
8 BK

Fourth District.
4 4 Oi
I 4 ZS

4 ZW

Fifth District.
5 XR

Eighth District.
I a 8 BUM

1 8 BXF
1 8 CJH

8 DKX
3 8 UE

8 XAE
1

Ninth District.
9 CM

3

2 3 CO
Canadian.

No.

10

1

2

7

2

1

who did not take part in the individual trans-
missions and therefore had no code words. These
simply sent signals in the form, Test Test 'rest
de (call letters 3 times)," and the only check on
these receptions was that they were heard at the
correct times that belonged to the particular district
in which the station was situated.

In Table IV is set out a list of those stations which
were heard making the above type of transmissions
at the limper schedule times. Other calls-
DX work, etc.-reported during these and the
individual periods are not included in this table.

Many of the stations listed in the above Table
(IV) were also heard making other transmissions
and calling up various U.S. stations. These extra
transmissions are not included in this Table.

A very good indication of the variation in the
transmission quality from one night to another
may be gathered by tabulating the number of
observers who heard the various stations reported
during the " individual " transmissions on each
night of the test. This information is set out in
Table V, the first column of which gives the call
letters of the stations, alphabetically arranged in
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TABLE V.

Summarised results of receptions of "Individual" Trans -missions with ('ode Words.

Nary.-in a few cases parts of the code words were jammed or incorrectly sent. or the calls were omitted, as described in the text, but
these results have been included here when sufficient evidence was furnished in the report to reasonably verify the reception; D indicatesreception in Holland.

Number of Times Reported by Different Observing Stations.
'Call

Letters Dec..
12th

Dee.
13th

Dee.
14th

Dee.
15th

Dee.
16th

Dee.
17th

1)ee.
18th

1/ee.
19th

Dee.
20th

Dec.
21st Total.

First District :-
1 AGK .. 0 II 0 0 II 0 2 3 0

it
10 1 5

1 AHZ 0 0 0 0 II 0 0 0 I 0 i
1 AJP 0 2 2+D 0 0 0 0 4 I 0 10
1 ASF 0 II 0 0 0 0 4=1) 7 2 1 15
1 AZW 0 II 0 0 0 I 6 0 0 0 7,i

I

1 BCF 0 0 0 6 0 4 00 0 i 1 10
1 BCG . I 2 0 2 0 II 0 0 0 0 5
1 BDI .. (I 4 11 2 0 0 0 0 0 1 18
1 BEP 0 ., 0 0 0 0 0 2 5 0 9
1 BET 0 0 1+D 0 0 0 9 7 0 0 18
1 BGF 1 0 0 0 0 1 0 0 1 1 4
1 BKQ 0 0 0 0 0 0 1 0 4 0 5

1 CJA 0 0 0 0 0 0 1 0 0 0 1

1 CMK 0 0 0 0 0 0 1 0 5 I 6
1 CNF 0 0 0 0 0 0 4 4+D 7 0 16

1 FB 0 0 0 0 0 0 0 2 2+D 2 7
1 GV 0 0 0 0 0 0 2 4 5 3 14
1 XM 0 2 1 0 0 0 5+D 9 3+D 1+D 24
1 YK 1 0 1 0 0 0 3+D 2 1 3  12
1 ZE 0 1 5 2 1 2 0 1 0 0 12

Second District :-
2 AFP .. 0 0 0 0 0 0 0 0 4 0 4
2 AHO .. 0 2 0 1 0 0 0 1 0 0 4
2 APD .. 0 0 0 0 0 0 0 0 1 0 1
2 AWF 1 1 5 0 0 0 7+D 3 4+D 2+D 26
2 AWL 0 1 7 2 0 1 6+D 7 7 8 40
2 AYV 0 0 0 1 0 0 0 0 0 0 1

2 BML 1 2 0 0 D 0 0 5 0 0 9
2 BNZ 0 0 0 0 . 0 0 1 0 0 0
2 BQU I 0 2 0 0 0 1 1 2 1

2 BRB 0 0 0 0 0 0 0 0 1 0

2 CKN 0 0 0 0 0 0 0 0 4+D 0 5
2 CQZ 0 0 0 0 0 0 6 0 9 3 18
2 EL 2 1 2 1 0 1 3 6 8 5 29
2 GK 1 0 0 0 0 9+D 5 7+D 4 29
2 GR 1 3 1 0 0 0 0 0 2 0 7

2 HJ 0 0 0 0 0 0 0 0 0 D
2 HW 0 0 1 0 0 0 0 0 0 0 1
2 KF 0 0 0 0 0 0 0 0 1 0 1

2 LO 0 0 3 0 0 0 9 6 9+D 4 32
2 NZ 0 3 5 0 0 0 0 4 0 3 15

2 UD 1 0 0 0 0 0 2 0 1 0 4
2 XAP 1 0 0 0 0 0 0 3 2 I 7
2 ZK 4+D 2 1+D 2 I 2 2 9 0 3 28
221., .. 2 0 0 0 0 0 0 2 20 6
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Call
Letters

Third District.

TABLE V.-(continued).

Number of Times Reported by Different Observing Stations.

Dec. Dec. Dec. Dec. Dee. Dee. Dee. Dee. Dec. Dee.
12th 13th 14th 15th 16th 17th 18th 19th 20th 21st Total

3 AFB 0 0 0 0 0 0 2 3 2 0 7

3 AUU 0 1 0 0 II 1 I 3 1 10

3 BG 0 1 2 0 0 0 3 2 3+D 0 12

3 BGT .
0 0 0 0 0 0 1 II 7 2 12

3 BIJ Il I 0 0 0 0 0 0 0 0 1

3 BLF . 0 1 1 0 0 0 1 0 II 0 3

3 BNU 0 0 0 0 0 0 0 0 11 0 6

3 CC II 0 0 0 0 0 5 0 :1 0 8

3 CG 0 0 0 0 0 0 0 0 ,._1 1 10

3 FS 0 0 0 0 0 0 0 0 .) 0 2

3 NH 0 0 0 0 0 0 1+D 0 1
u 3

3 XM 0 1 1 2 0 0 1 1 5 0 11

3 YO 0 0 0 0 0 0 1 1 0 2

3 ZW I 2 1 0 0 0 3 3 6 1 17

3 ZZ 0 0 1 3 0 0 1 1 2+D 0 II

Fourth District.
4 BY 0 1 D 0 0 0 1 0 7+D 0 11

4 EA 0 0 0 0 0 0 0 0 2 0 2

4 EB ii 0 0 0 0 0 1 0 1 0 2

4 ID 0 0 0 0 0 0 0 0 D 0 1

4 KM o o 0 0 0 0 0 0 4+D 0 5

Fifth District.
5 FV II 0 0 0 0 0 1 0 1

5 XK 0 0 0 0 1 0 4+D 0 6

Sixth District.
6 ZZ a II 0 0 D 0 0 1

Seventh District.
0

Eighth District.
8 AQO 3 5+D 0 0 0 9 8 11 8 51

8 ATU 0 1 0 0 1 0 0 3 1 9

8 AWP 1 1 0 0 0 0 3 2 6 0 13

8 AWZ 0 0 0 0 0 0 0 0 1 0 1

8 AXC 0 0 0 0 0 0 0 0 6 0 6

8 BFM . . 0 0 0 0 0 0 0 0 0 1 1

8 BK 0 0 0 0 0 0 0 0 4 3 7

8 BNJ .. 0 to 0 0 0 0 0 0 1 0 1

8 BPL 0 0 0 0 0 0 0 0 1 0 1

8 BXH 0 0 0 0 0 0 0 1 9 1 11

8 IB 0 l 0 0 0 0 0 0 9 1 10

8 KG .. 0 0 0 0 0 0 0 to 1 0 1

8 ML 0 0 0 0 0 0 0 0. 1 0 1
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Call
Letters

TABLE V.-(continued).

Number of Times Reported by Different Observing Stations.

Dec. Dee. Dec. Dee. Dec.
12th 13th 14th 13th 16th

Eighth District-(continued).

Dec. Dec. Dec. Dee. Dec.
17th 18th 19th 20th 21st Total.

8 OW 0 0 0 0 1 0 1

8 SP 0 11 II 0 i 80 0 0 3 1

8 UE 11 II II. 0 0 0 2 I 7 3 13
8 XE 1 0 0 0 0 0 0 0 2
8 YD 11II II II . 0 0 0 1 3 1 5
8 ZAF 11 0 0 0 0 0 0 0 1 1

8 ZW 11 II 0 0 0 0 0 3 0 3
8 ZZ 0 II 0 0 0 0 1 0 1

Ninth District.
9 AUL 0 0 II 0 0 0 3 0 0 0 3
9 DYN It II II 11 0
9 FM 0 11 0 0 1 0 0 1

9 XAC 1) 11 0 It o 2 0 0 0 2
9 ZN tl II II 0 0 0 D 0 2

Canada.
9 AL 0 0 it 0 0 0 1 0 2 1 1

districts (this being the samellist as already given
in Table II), while the figures in the ten remaining
columns give the number of British observers who
reported the station in question. In these columns
also D indicates an additional report from Holland,
t hese reports being indicated in this manner in order
to distinguish the different receiving locality.
'Only one of the two Dutch stations referred to at
the opening of this article reported any individual
transmissions with code words ---the other heard
only a few " DX " transmissions.

The indications of the figures in this Table (V)
are, however, masked by the fact that the time of
transmission from each station varied from night
to night, since some parts of the night seem more
favourable to transmission, and in many cases,
too, to reception, in view of local disturbances
from certain transmitting stations. For instance,
it may be seen from Table V that several stations
were heard during the early part of the tests and
were not heard during the best nights-19th21st.
Reference to the transmission schedule shows that
in these cases these stations were sending towards
the later parts of the periods (4.30 to 5.30 a.m.)
for the first days, but that on the last clays of the
tests they were sending much earlier, such as I a.m.
These differences would seem to indicate a better
transmission for times in the neighbourhood of
4 a.m. ; but against this must be set the fact that

fewer observers were listening in the early hours
of the night due to excessive harmonic jamming
from high power stations before about 3 a.m.

It is also interesting to note the marked difference
between the number of nights on which some
stations were heard as compared with others.
This difference would seem to indicate that while
good transmission nights, and also the best trans
mission times on a good night markedly affect the
weaker signals, these differences in transmission
quality have much less effect upon the better
stations. This therefore means that the signals
from the best stations were capable of being heard
under almost any of the conditions met with during
the period of the tests, and that improvements in
the transmission quality merely affect the strength
of the signals received from these stations. On the
best nights and times the signals from the best
stations were of extraordinary strength, 8 AQO in
particular being reported by most listeners as being
of exceptional strength and readable many feet
from the telephone receivers. The nights on which
his individual transmissions were not heard his
transmission times were earlier than 3 a.m., and
therefore came in a very bad period, since during
the worst nights of the tests signals were only
reported during the last two hours or so before
6 a.m.

(To be concluded)
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A Highly Efficient Receiving Set for £5 : 0 : 0
NO EXTRAS NO UPKEEP COSTS

Filament Resistances .. .. 3 9
" Ideal " Valve Accumulators,

in cases
4 -Volt 5o amp. .. 24 -

(Carriage -)

6 -Volt 5o amp. .. 35 -
(Carriage 3 -I

Variable Condensers (ot various
capacities) .. from 6 -

Fixed Condensers .. .. 2 6
I Coil Holder. complete unit fur

use with Standanl Coils .. 20 -

VALVES.

" R
lussar -
Eiji -swan

.. 15 -

.. 17 6

.. 15 -

.. 15 -

WATES BROS.
13 14, Great
LONDON :

Queen Street,
W.C.2

The Watt Receiving set receives Broadcast Music
for 3o wiles without intricate adjustment. One movable
switch arm gives any desired wavelength.
The Crystal is enclosed in a glass case, making one adjust-
ment almost permanent.
The Set is supplied complete in a highly polished mahogany
case, together with Head 'Phones, too ft. Aerial Wire, Aerial
Insulators, Aluminium Aerial l'ulley.
This Set can be adapted to take a Loud Speaker with the
aid of the Wates System of Note
Magnifiers, one, two or three
being required according to
distance.
This system enables you to get a
clearness and strength of signals
unrivalled by any Valve Set.
Not only (to we supply complete
Receiving Sets (Crystal or
Valvel, but also all component
parts.
A visit to our Showrooms will
intcri,t
DEMONSTRATIONS GLADLY \
GIVEN.

You may depend upon it
that if the name TINGEY is on a wireless
instrument, it is perfectly efficient in every
detail. Here is a selection from the
splendid TINGEY range.

SINGLE VALVE BROADCAST
RECEIVING SET.

Ictigth 3o, to 2.Soo mitrc,

PRICE illustrated,
less valve) £9 : 12 : 6

including Brinuleastim I

ALL TINGEY Broadcast Receivers bear the B.B.C. Stamp.
All " TINGEY " Valve Apparatus is duly licensed under
Marconi Patents for Amateur use in Great Britain.

Illustrated Catalogue of t, 2, 3, 4 and 5 valve
Broadcast Re elvers and Experimental Unit
System, with all accessories, price 6d. post free.

Offices and Showrooms :
92, Queen Street, Hammersmith, London, W.6.
Phone : Hammersmith 1916. TaegraM, : "
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More and More Wireless
Manufacturers are specifying

I

( Super- Sensitive
ll 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)
120 ohms
Over 120 ohms to 4.000 ohms ..
4.000 ohms to 8.000 ohms .

Oarriage Paid in U.K.

The Pair.
28 18 0

3 8 0
8 1 0

PRICE: Type D (with Cords)
120 ohms, the pair . . 22 9 0
Over 120 to 4,000 ohms, the pair 2 12 0

Carriage Paid In U.K.

OBTAINABLE FROM ALL WIRELESS DEALERS.

In universal use. Supplied to British and Foreign Governments.
Illustrated Catalogue of our Ileodpleorses, Loud Speakers and Amplifier post 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." Te ephcne- Clah wick .

Sole Agent for the Argentine-Horacio D. Guerrero, Las Heras, as86 Buenos Aires.
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Questions and Answers
-Vt)TE.--This section of the magazine is placed at the disposal of all readers who wish to receive advice

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

" E.L.F." (Southport) asks whether the electric
lighting system of a house may be used as an aerial.

The electric light system of a house may be used
as an aerial provided proper precautions are taken.
A fitment is sold by manufacturers for the purpose
of plugging into an electric light socket, and we
think you may rely upon this being satisfactory.
The results will depend largely upon local cir-
cumstances, but if it is difficult to erect an outdoor
aerial, you should certainly give this method is
trial.

" R.I.R.D." (Derby) submits a diagram of
connections, and asks (1) For criticism of circuit.
(2) For a diagram of a note magnifier which can be
connected to his present receiver without the necessity
of rewiring. (3) Is the method of connecting plug-in
H.F. transformers submitted standard with manu-
facturers.

(1) The diagram submitted is correct.
(2) A suitable diagram is given in Fig. 1. (3) 1Ve
believe most manufacturers connect plug-in trans-
formers as indicated in the diagram submitted,
but we would not like to say that the method is
a standard one.

" T. H. L." (Salop) asks (1) Why three valves,
which have been used as detector valves, have burnt
out during a few weeks. (2) Why great difficulty is
experienced in tuning in the broadcast transmissions
from London. (3) Is the addition of a few more
valves suggested. (4) The tuner is provided with a
three -coil holder, but only two are connected. Is it
expected that, with the third coil connected, tht> results
would be improved.

(1) Without more information we are afraid we
cannot say why you should experience trouble with
the valves. We believe the method of manufacture
has been changed recently, and this may account
for your difficulty. (2) The receiver referred to
should give very good results, and we think probably
your aerial or earth connection is not quite what it
might be. (3) We do not think there is any
necessity for the addition of valves to your receiver.
(4) Probably the addition of the third coil to your
three -coil holder would be of assistance. IVe
suggest you examine the coil holder and remove
the connections so that, when the coil is inserted
in the holder, it will he in series with the circuit.
At present the coil holder is short circuited.

" J.W." (S.E.13) asks for a diagram of a three.
valve receiver with a three -coil holder.

We would refer you to the diagram given on
page 583, January 27th issue. It will be noticed
there are three coils coupled together in this
diagram, and the method of coupling three coils
in a three -coil holder is the same. The closed
circuit coil will be the centre coil, and the outer
coils the reaction and aerial coils. The diagram is
very suitable for your purpose, and switches are

Fig. I. Two.valve not! magnifier pond. A switch
is provided to cut out the last valve when required.

provided for the purpose of (I) connecting the
A.T.C. or A.T.I. in series of parallel ; (2) connecting
the aerial and closed circuits with the grid and
filament of the first valve; (3) connecting the
high frequency valves ; (4) cutting in or out the
last valve; and (5) for reversing the reaction coil
connections.

" T.W." (W.12) asks (1) for a design of a tele-
phone transformer to operate Is 120 -ohm loud speaker.
(2) What gauge of wire should be used for the winding
of the loud speaker.

(1) A suitable design is given in reply to
" H.D.K." (Clapham), page 553, January 20th
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issue of this journal. (2) We suggest you wind the
loud speaker with No. 34 S.S.C. wire.

" WILK " (S.E.I2) asks (1) Whether we could
stab the tuning range of the coil in his possession.
(2) With reference to the diagram submitted, what
would be suitable values for the coils .4, 13 and C.
(3) Is a telephone transformer necessary when it is
desired to use .1.04.111 ohm telephones.

(I) The coil will tune from about 200 metres
up to 2,5tai metres. ass g you have a full-size
post ()thee aerial. (2) The diagram submitted is
quite correct, and, as you suggest, the coils A, B
and C, are intended to slide one within the other.
Coil C is the outer coil, and A the inner coil.
Coil B slides between coils A and C. (3) If it is
desired to use 4.000 ohm telephones, a telephone
transformer is not required, and the telephones are
connected directly in the anode circuit of the last
valve.

" H.F." (Greenock) suilmits a diagram of his
re ice r, and asks (1) Whether the values are suitable.

"F.J." (London, N.16) asks for a diagram of a
three -valve receiver with provision for using crystal
or valve detector.

A diagram is given in Fig. 2. To use the valve
detector and note magnifier, put switch I to the
left, and 2, 3 and 4 to the right. To use the valve
detector only, put switch I to the left, 4 to the
left, and 2 and 3 up. To use crystal detector and
valve note magnifier, put switch I to the right.
2 to the left, 3 to the right, and 4 up. To use the
crystal detector alone, put switch 1 to the right.
2 and 3 to the left, and 4 up.

" S.C.F." (Watfor.l) submits a diagram of
his receiver and asks (I) Why he has difficulty in
hearing the broadcast transmissions. (2) How may
the reaction coil be connected so that it will increase the
signal strength result from the reaction coil being
coupled atilt the anode coil. (4) For criticism.

(I) and (4) The diagram of connections submitted
is not quite correct. The secondary circuit should
be tuned with a small variable condenser with a
maximum value of 0.01 H mitts. The grid leak

Fig. 2. .1 3-ca/cc receiver. A crystal 4.1,, for may be used instead of the detector v dee when regnirc,I.

(2) SI,,obl 'trod end switches be fitted to the
(3) Sho.rld it be possible to receive the London
broadcast troosmissions when a frame aerial is used.
(4) Will tie circuit meet the Post Office requirements.

(I) Tlw diagram of connections is correct except
that the closed circuit condenser is shown connected
in series with the closed circuit inductance instead
of in !parallel. (2) We do not think any great
improvement would result from the use of dead
end snitches, although, if you care to try, we
would suggest the its h,. he connected to break
the 75111 and 12000 turns in the aerial circuit.
You might try the effect of short-circuiting some
of the disused turns. (3) IVe think you will
probably hear the London transmissions, although
the signal strength will hardly be loud enough
unless the eonditiens are very favourable. We
suggest you use the standard outdoor aerial. You
should hear the PCGG transmissions. (4) IVe
think the cireuit complies with the Post Office
requirements.

and condenser are not shown connected correctly
in your diagram. %%lien a tuned anode winding
is used in the high frequency valve anode circuit,
the grid leak should not be connected across the
grid condenser, but between the grid and filament.
The connection should be with -1- LT. The re-
mainder of the connections are correct. The reason
why larger coils are necessary in the tuning circuit
is because (I) the aerial tuning condenser is in
series vitli the A.T.I., and (2) because no secondary
tuning condenser has been used. IVe suggest you
continue using the A.T.C. in series with the
A.T.L. and use a small condenser- one having it
tnaxim lllll value of 0.0002 rads- to tune the re-
action coil. (2) if bringing the reaction coil closer
to the closed circuit coil reduces the signal strength.
the connections to the coil holder should be simply
reversed. It will then be found that bringing the
reaction coil closer to the closed circuit coil increases
the strength of the signals. (3) If the reaction coil
is coupled with the anode coil, reaetion effects
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The Commerriczt (KI-eless
geleplzono Semee" Grvatg3ntain

es used foe

fp ommunkations between the offloes
of the A4ersey Docks CY' liarbour

board in Liverpool and the Oat.
'Lightship beyond the mouth of the
dgefisell She Alamoni aPPamno in
each case is operated by the onlinaty
9iarbour73oard etci? and has been
in continual use since in, installation
over a year ago. - -Calling up
is performed by means of the-
0 A _Matron' wireless bell 6 0

AfARCONL.5 WIREI.E.C.9 TELEGRAPH CO.. LTD
ALARCON! HOUSE. STRAND, LONDON, W

Telephone. CM 87/0.
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BRITPHONE" No. 4
Cabinet Measurements, :or .61' x gr. Range covers 200.25,000 metres wavelength.

AN excellent four -valve Broadcast Receiver in polished mahogany
cabinet, with folding panelled doors fully in keeping with the

general appearance of the instrument. The receiving panel is of
Radion Mahoganite.
The four valves include t H.F., f Rect., and 2 L.F. steps. The
last valve by means of a switch acts as either an ordinary magnifier or
a power valve for use with any loud speaker. The high tension
voltage on this valve can be anything up to 400 volts, thereby obtain-
ing tremendous increase in volume of sound, suitable for enter-
tainments in large halls or out in the open.

Dear Sirs-It might interest you to know that while testing. the Britphone 4 which
1 supplied to toy Maidstone customer, 1 on two separate occasions heard New York.

Nly Aerial is only 20 high.
The times of these receptions were between r and 2 a.m. in both CaSeS.
I have now installed the above set and it is giving very great satisfaction,

London, Paris, Nlanchester and Birmingham all being clear on the Loud Speaker.
Yours faithfully (Signed) \V. H. Goodwin.

PRICE P:17111:l:fietsh Vidacartaps, ti:clZ001 40 Gns.metros,
fill " Ijritphone " Apparatus is approved by the `Postmaster -General and is

manufactured under Marconi licence.

BRITISH WIRELESS SUPPLY Co. Ltd.
Head Office 6, BLENHEIM TERRACE, LEEDS.

Phone -26926.
London Showrooms - - 64, FRITH STREET, W.

toff Shaftesbury A ).

DEOKONSTRATIONS DAILY. Phone-Gerrard 2789
And at-- And at-
ter Ellon Square, Newcastle. :I, Church Street,_ West Hartlepool.

ftone-Newcastle-on-Tyne, 36o City. Phone-West Hartlepool, 373.
4, Pembroke Square, :lbw e liar, Southampton. 8, Corporation Street, Belfast.

Phone-Southampton 411 26, Newport Road, Middlesboro.
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may be obtained, although with the typo of anode
coil in use, you would find it difficult to secure the
proper coupling.

" ENGINEER " (Birmingham) asks (1) Are
the values shown on the diagram submitted correct. (2)
What standard book dealing with wireless reception,
do we recommend. (3) Is it best to obtain a licence
to use a receiver which has the reaction coil coupled
with the aerial circuit.

(1) The values of the condensers given in the
diagram are too large. The aerial condenser should
have a maximum value of 0.001 mfds., and the
closed circuit condenser 0.0005 mifds. The grid
leak may be 2 megohms. A 2 mfd. condenser may
be connected across the H.T. battery. (2) It is a
difficult matter to know which book to recommend
without infornation concerning your present
wireless knowledge. We suggest you read Bangay's
" Elementary Principles of Wireless Telegraphy,"
Parts I and II, and then choose a standard work,
such as Morecroft's " Principles of Wireless
Telegraphy and Telephony." These books may
be obtained from the Mail Order Department at
this address. (3) We suggest you apply to the
Secretary of the Post Office, London, for an
experimenter's licence. We cannot say whether
he will grant you a licence.

" H.H.D." (Essex) asks whether, by using a
suitable transformer and chemical rectifiers, as
described in the issue of December 30th, it would be
possible to charge hie accumulators.

The method of obtaining direct current from
alternating current referred to is only suitable
when a few milliamperes is required, and the method
is not suitable for supplying heavier currents to
charge accumulators. 1Ve suggest you abandon
the idea, and use a special valve or mechanical
rectifier. Reliable electrolytic apparatus, however,
for accumulators from A.C. mains is on the market.

" J J.H." (Waterford) asks (I) For a diagram
of a low power telephone transmitter. (2) What
voltage will a Mansbridge 2 mfd. paper dielectric
condenser withstand. (3) How to find the output
of a small valve transmitter. (4) 'What would be
the approximate range of a C. W. transmitter using
100 volts H.T., and a telephone transmitter using
100 volts H.T.

(I) A suitable diagram is given in Fig. 3.
The aerial coil may be a winding 6" in diameter,
of No. 16 D.C.C. About 20 turns will give you a
sufficient inductance to enable you to make the
correct wavelength adjustments. The wire should
be spaced slightly. The reaction coil may be a
winding 4" in diameter and 2" long, of No. 22
D.C.C. The transformer connected in the grid
circuit is a microphone transformer, with the
secondary shunted by a small variable condenser.
The condensers used should be able to withstand
the high voltages which may be generated.
(2) A 2 mfd. Mansbridge condenser will probably
safely withstand 100 volts D.C. They will not,
however, stand up to a pressure of 100 volts when
connected in an oscillating circuit. When pur-
chasing these condensers care should be taken to
see that the insulation is 1.:()011, otherwise the H.'1'.
battery will soon discharge. (3) 11 11

transmitting valve is used with the best adjustments
you may expect to put about 5 watts high

D AND RADIO REVIEW 815

frequency energy into the aerial circuit. Tito
amount of power required would then be about
10 watts. The efficiency of the valve is about
50 per cent. (4) This question is not clear, but
with a good outdoor aerial and proper adjustments
with a suitable valve, and 100 volts on the plate
you should be able to transmit C.W. and telephony
for a mile or 'two. The range as a telephone
transmitter is necessarily much less than the C.W.
range.

" VAMBERG " (W.C.2) asks (1) What type
of coil is recommended for tuning coils. (2) Would
any advantage be gained through coupling the reaction
coil with the aerial coil and anode circuit coil.
(3) What would be suitable dimensions for a set of
honeycomb coils to tune up to 1,500 metres. (4)
the use of telephone jacks reduce the signal strength.
(5) Will connections, which are 3' long between the
tuning coil and the remainder of the receiver, cause
a reduction in the signal strength. (6) How many
different anode potentials can be applied to the valves.

(1) We suggest you use plug-in coils for the
anode coils. We suggest you construct coils
having the following numbers of turns : 25, 35, 50,
75, 100, 150, 200, 250, 300, 400, 500, 600 and 750.
The coils should be about 1" wide, and the smaller
coils could be wound with No. 22 and the larger
with No. 28 D.C.C. The former should be 21" in
diameter. (2) We suggest you couple the reaction
coil with the anode coil. There is no need to
couple the aerial coils with either of the two latter
coils. (3) The coils should have the dimensions

Fig. 3. Simple telephony transmitter. The minus
terminal of the H.T. is connected to earth.

given in No. (1 ). (4) We do not recommend the
use of plugs and jacks in high frequency circuits.
(5) All connections, especially grid connections,
should be as short as possible, and we suggest you
reduce the distance between the tuner and amplifier.
(6) The method of applying different H.T. poten-
tials to the anode of the valves in the amplifier is
given on page 601, Fig. 3, February 3rd issue.
We would point out that only four questions are
permitted.

" H.A." (Weston -super -Mare) asks (1) With
reference to the article described by Mr. A. J. Bull
in the August issue of this journal, is the coil which
is shown on the top of the instrument a reaction coil.
(2) Will the Post Office permit the use of this receiver.

(I) The coil which is seen on the top of the.
instrument is not a reaction coil. It is the anode
coil, and is used for high frequency amplification.
(2) We think you will have no difficulty in obtaining
a licence to use this receiver.
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" H.E." (S.E.23) submits a diagram of a

receiver he proposes to construct, and asks for7advice.
The condenser C.2 should :have a value of

0-001 mfds., and C.1 should be variable up to
0.004 mfds. We suggest. the use of one or two
fixed condensers, which may be connected in
parallel, combined with a 04)005 variable con-
denser so that the best capacity may be obtained.
The inductance coil L.1 may be a winding 4" in
diameter and 6" long, of No. 22 D.C.C. Ten
tappings should be taken. If it is desired to use a
plug-in type of coil the coil may be tuned either
with a condenser in series in the aerial circuit,
or with the condenser connected across the coil in
the usual manner. Two coils, L.2 and L.3, may be
in the form of a loose coupler, or a two -coil holder
holding two plug-in coils may be used. Coil L.2
may have a winding 4" in diameter and 6" long ;
No. 26 D.C.C. Coil L.3 may be 3" in diameter and
6" long, No. 30 D.C.C. Ten tappings should be
taken from each coil. We do not recommend that
coils L.1, L.2 and L.3, be in the form of a three -coil
holder. With a circuit of this description a good
deal of experimental work is required before satis-
factory results are obtained. We would rofer you
to the issue of May 27th of this journal, where
several circuits with constructional particulars are
given, and which shows how one, two or three valves
may be used for the purpose of dual amplification.

" B.D. " (Cambridge) asks ( I ) How to obtain
reaction effects with the (mode coil. (2) For criticism
of aerial arrangement.

(1) It is a rather difficult matter to secure
sufficient coupling between a reaction coil and a
tapped anode reactance coil of the type mentioned.
However, if you wind 200 turns of No. 36 S.S.C.
wire in a former 21" in diameter with a 1" screw
1" wide, you will obtain sufficient coupling. The
reaction coil should be tuned with a small con-
denser having a maximum value of 0.0002 mfds.
The reaction coil may have three taps equally
spaced. Much louder signals should he received
if the instrtunent is located downstairs. (2) It will
be remembered that the actual height of the aerial.
is its height above the instrument, and not its
height above the ground. If the lead-in were
brought in on the bottom floor, the earth connection
could be taken to the water main, and the result
would ho a much lower resistance earth. If possible,
the free end of the aerial should be raised 10 a
height of 40'.

" R.B." (Cheshire) submits a diagram of him
receiver and asks for advice.

As it is required to receive over a wavelength of
200-500 metres, we suggest you use small
cylindrical coils, as they are the simplest to make
and are the most efficient. The aerial coil may ho
4" in diameter and 2" long of No. 20 D.C.C., and
four tappings should be taken. It is not possible
to give the exact position for the tappings because
we have no particulars of the capacity of your
aerial, which is the factor that determines the
position of the taps. The anode coil marked L.2
will be 4" in diameter wound with No. 28 D.S.C.
Tappings should be taken at the 20th, 30th, 45th
and 70th turns. The reaction coil should be filled
with No. 28 D.S.C. wire. The idea of the arrange-
ment is quite suitable, although considerable
experimental work will be necessary before the
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arrangement suggested will give satisfactory results.
The condenser values given are quite suitable.
You may find it necessary to use a 6 -volt accu-
mulator in place of the 4 -volt shown. The anode
coil of the A.T.I. should be_ well spaced so that
they do not inter -act.

" MANTOLA SUBSCRIBER " asks (1)
Whether the diagram submitted is correct. (2) For
particulars of suitable tuning coils. (3) Whether
the receiver should operate a loud speaker.

(1) We have examined the diagram of connec-
tions and the connections are correct, apart from
the switch in the aerial circuit, which disconnects
the condenser in one position, and in the other
position the condenser is in parallel with the coil.
We do not recommend the use of so many switches,
because the signal strength is seriously reduced,
and there is no practical advantage in using
switches having so many contacts. We suggest
you use switching arrangements as shown in many
issues of this journal. The switches should be of
the anti -capacity type, or double -pole throwover
switches may very conveniently be used. The
reduction in signal strength is particularly notice-
able when grid circuits are switched. (2) Ve
suggest you use basket coils connected in series.
Suitable coils would have 35 turns of No. 26
D.C.C., wound upon a -former 2" in diameter.
Six of these should be connected in. series and
mounted together, with about r between each
coil to reduce self -capacity. The connections
between the coils may be taken to a switch. The
closed circuit will require eight of these coils, and
the anode circuit may have ten coils, each having
50 turns of No. 30 D.C.C. wound upon a 2" former.
The anode tuning condensers have a rather large
value, and we suggest you use condensers with a
maximum of 0.0002 tads. The smaller the value
of these condensers the better the results in general.
A receiver wired according to the diagram submitted
should amplify signals sufficiently to operate
a loud speaker. Wo would point out that a loud
speaker is a power operated instrument, and low
frequency connected valves are required. High
frequency valves are for the purpose of increasing
the signal strength before rectification. A rectifier
works best when signals having considerable
amplitude are impressed across its input circuit.

SHARE MARKET REPORT.
Prices its we go to press on March 9th, are :-

Marconi Ordinary  £2 14 0

2 7 3

Debentures 108 4 0

Inter Marine .. 1 8 10i
Canadian .. 11 6

PP Preference

PP

PP

PP

Radio Corporation of America :-

Orginary 17 0

Preference .. 15 0
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ERICSSON
BEESTON NOTTS

2,000 ohms, price
31/- ; 4000 ohms,
price 32,'-. All re-
sistances in stock.

to/Laerwfi#46
115When buying

Ericsson 'Phones
WIIEN you ask for a pair of Ericsson Tele-
phones see that you get them-with their

trade mark and B.B.C. stamp. Certain dealers are
pushing another line as Ericsson's which have not
been passed by the P.M.G. So when you want
Ericsson 'phones firmly refuse any telephones with-
out these marks.

({'rite to -night for lists, also particulars
of our Calve sad Crystal Sets.

THE BRITISH L. M. ERICSSON
MANUFACTURING co. LTD.,
International Buildings, 67/73,
Kingsway, London, 11'.C.2

Telephones

As Supplied to Ad y
and Leading Wireless Manufacturers.

aults Cabl9s
CARRY ALL THE CURRENT

Leading and Earth Wires.

RIPAULTS TRIPLE INSULATED
RUBBER COVERED WIRES

4, 5, 7, 9 & 12 m/m.
TINNED COPPER MULTI -
STRAND CONDUCTORS.

Keen prices for Quantities.

DELIVERY EX -STOCK.

'Phone :

NORT1I
1227
3292

'trice & Works :

KING'S ROAD
N. W.1

Telegrams :

Ripaults
Cam road
London.
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Result of

14 Years- Experience

" As good as Brandes

DELIVERIES

,,

THE CANADIAN BRANDES
LIMITED, anticipating the tremendous
demand for BRANDES " MATCHED
TONE " HEADSETS, organised their
production on a large quantity basis
with the result that they are now
prepared to assure their thousands of
customers of satisfactory deliveries.
Quantity production means confidence !

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

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

Telephone LANCHAN1 1145.

Trade enquiries invited.



MARCH 17, 1923 THE WIRELESS WORLD AND RADIO REVIEW

A \\

R.C.
RECEIVING EQUIPMENT
Owes its ever-increasing popularity to its distinctive features and solid
reliability. Even if you were prepared to pay more you would still want a
receiving set bearing the stamp" GENERAL RADIO COMPANY " because
of the unfailing guarantee this name represents.

There's ' a G.R.C. Radiophone for
every home." Write for our free
Catalogue.
Ideal Home Exhibition, Olympia,
and at the Manchester .111 -British
Wireless Exhibition (Messrs.
Mottershend d Co.), 17111- 24th
March.

Mr. Dealer-Our products are dis-
tributed through the recognised trade
channels. Standardise on G.R.C.
sets and parts and clitninate dead
stock. G.R.C. offers you a
somul proposition. Sent for full
particulars.

XXV

GENERAL RADIO COMPANY
TWYFORD ABBEY WORKS, ACTON LANE, HARLESDEN, N.W.10

Telephone:
Willesden 3056 (3 lines).

p\\
ji

Telegrams :
" Mllllamp, 'Phone, London."

ANCHES :
and Bradford.
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WIRELESS
:4 e:

4.74. "

A T.M.C. Wirel2ss Set will enable you to follow
your favourite team and hear the results of each
match practically as soon as the match is over.
Or you may he interested in boxing, the latest
news, stock exchange quotations, the weather fore-
cast, delightful concerts or an evening of dancing.
You can have all these, enjoyably and p'easurably
El the comfort of your own home with a T.M.C.Wireless Receiver.
There is no trouble to you-T.M.C. have engineers in every
large town to advise you, free of cost and without obligation_ as
to the best apparatus to use.
Your choice having been made-T.M.C. engineers will install
the apparatus and periodically inspect it.
T.M.C. Wireless Receivers, which are fully approved dy the
Postmaster -General, bear' the' seal of the British Broadcasting
Company.
The wide variety of models arc entirely British Made.

From £4 : 5 : 0 upwards, including all Royalties.
London, Thrmingham, !Jester, Newcastle, Cardiff t Glasgo,c are broadcasting

Come and listen to them any evening up to to p.m. at our
showrooms in :-London, Birmingham, Belfast, Bristol, Cardiff,
Glasgow, '.Leeds, Liverpool, Manchester, Newcastle, Sheffield,

Write to us for our nearest addresc.
Sales Dept. end Showrooms

yw 68. Newman Street. Leadu-w
Phone -I// /111

idcul Hoare
Exhibition,
March 1-24

ianwerANI, kwitklaveukumcvto. .r_c/an\v.(xr&v.aoav.v.A.---, r . ; .`,.

MalcesWireless
Worth While

Stand 11, Ro'e D,
Main Hall.
Stand 18, Nell.
Hale 0(titery.

ip

r+-

The " Everset " Crystal
No adjustment necessary
Fits any Crystal Receiver

10/- each

Eft
51

_...-IRAeS;.24111V-AttIOMFAMMORIFIIIMila7MAIMMIAIN/PANINNININIVA11951,7,90~,AfIRWAIINWEIIIMAIVAIIAIWAV

E LEM-IONE MFG., O. LTD
HOLLINGSWORTH WORM. DIEWICII. LONDON, S.E.21.
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Telephones :

REGENT 316o.
(6 lines.)

The " Simplex " One
Valve Receiving Set

The ideal set for the reception
of the Broadcast Music and Speech.
No complicated adjustments to make.
Simply turn the switch and hear the
concerts at their best. The" Simplex"
'Phone einnplies with all the require-
ments of ILNI. Postmaster -General.
and heirs the official stamp of the
British Broadcasting Co.

Its wavelength range is Inan
300 -(coo metres.

.4111
 HA 1..01 ILJEIC  art0 S r..."1".1:1 

The " Simplex " Single Valve Amplifier

" The Hilo hone ""t''Broadcut Receiver."

(L.F.)

3 -Valve
1 H.F.Thle. ie:deectalOr.

Telegrams :

" PLEASINGLY,
REG."

Perfectly ximple in adjuximent
Simply perfect in operation

The price of the " Simplex "
'Phone is 16 5., which includes
the contribution to the British
Broadcasting Co. The price of the
complete installation, comprising

Simplex " 'Phone, Marconi Valve,
one pair Sterling 4.000 ohm 'phones,
moo' aerial wire. .4 Shell insulators.
ebonite Icad-in, fl.T. and L.T.
batteries, earthing switch. earth wire
and pipe clip, is Ell lbs. r.unplete.
No extras nspiired beyond fixing
the aerial.

For use with the " Simplex" Receiver.
Price en : o : o (mini', Valve).

EFFICIENT, COMPACT, EASY OF
OPERATION AND OF WIDE RADIUS.

Fitted with H.P.R. Patent Automatic
Wavelength Indicator. The H.P.R. Hilo
Phone is designed to receive telephony and
:ill kinds of telegraphic signals in the Morse
Code. Full operating directions of a simple

non -technical character are supplied
with each instrument. Its extreme range of
savelengths is from 300 metres to about

cioo metres. For all British Broadcasting
and for signals on the usual ship and coast
station wavelengths, we believe its efficiency is
as high as it is possible to secure with three
valves. Continuous wave signals are also
obtainaide throughout its wavelength range,
except possibly a small portion at the top of
its scale varying with the characteristics of
the aerial employed. Its extraordinary
efiii iciwy is secured by variable reaction on
the grid circuit of the detector valve when the
tuned high frequency amplifying valve (No. 3)
is thrown into circuit. Local oscillations
when set up in this 111:111111.1" (141 not energise the
aerial and the instniment is therefore within
the Broadcast Regulations. and has been
approved by the Post (Mice Authorities under
the Regd. No. at;;. 127 Is. (less valves).

IF YOU ARE INTERESTED IN CRYSTAL RECEIVING SETS SEND FOR PARTICULARS
OF THE " REGENT " SET. PRICE COMPLETE £6  6  0

200-202 -REGENT. STREET
LOINIDON:Vv. 1.

nnnnunnunnnnnnnnnnnnuunnnnnnunnunnnununnnnnnnnuunnunununnnnuinnnnununnunnu



THE W1RELE4S WORLD .'Ni) RA D10 REV EW MAitcrt 17. 1923

DUBILIER CONDENSERS
QUALITY PRODUCTS AT POPULAR PRICES.

Because we concentrate on manufacturing 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 leaks.

o000t mfd. and wool mfd. - 2/6 each
(roc' mfd. to t:roo5 mfd. 3/- each
Condensers with grid leaks 5/- each

Tested to 1,000 volts.

Dubilier Mica Condenser. Type 600a.
For close mounting in it fireless receivers, space occupies za"

below croo - - - 2/6 each
from ooot mid. to woos mid. - 3/- each

Tested to 1,000

The Dubilier Condenser. Type 577,
Is a small power condenser and is suitable for either transmitters or
receivers. It has extraordinary small losses and the capacity
remains constant under all conditions.
From o000i mid. to (rot mfd. 7/6 each. Tested to z,000 volts.

Trade terms and descriptive leaflets of these and large power Dubilier Condensers
will be sent on request.

THE DUBILIER CONDENSER CO. (1921) LTD.
DUCON WORKS, GOLDHAWK ....LROAD, LONDON, W. 12
Telephone : Hammersmith zo`ii Telegrams  Ilivolteon, Phone, London.'

t 71." 690A

r7(iT:rr..rFr.s
CcupErtsr,

"r crczna.

(R'
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THE MARK OF

ARE YOU LUCKY?
You are indeed !-if you have
an alternating current supply
at home, as you can efficiently
charge your accumulator at a

fraction of the usual cost, and
save bother as well by using the

"ACDIC"
RECTIFIER
(NI. A. Codd's Patent)

For charging
6 -volt Batteries
at 2 amps.

90/..
Cooling Tank 15/- extra

State voltage
and periodicity

of supply.

MADE IN
VARIOUS SIZES

Illustrated Catalogue post free fourpence.

TRADE TERMS ON APPLICATION

Also Transformers, H. T. Con-
densers, Fixed Condensers, Rotary
Filament R,sistances, Grid Leaks,
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 Road,
Willesden Green, London, N.W.2
'Phone : Willesden 1115. 'Grams Voltaohm, Wifiroad, London

Filament
Resistances

2 / -
i,A, tl

Panel Type
with Knob

and Pointer

\\I\
RELIABILIT Y

Potentiometer
300 ohms

(New Ex -Govt.)

4/6
EACH

Panel Type on
Ebonite

I to 12 Volt,. I 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.

POST mw / s,  NUMBER
PAID .4/ Cl/ LIMITED

( I I Elt EXCE.PTIONA.L. VALUES
Aerial Wire, Bright Hard Drawn, 7122's, copper,

3 3 per moo'. Enamelled, 7/22's, 4/. per coo'.
Aerial Insulators, Shell Type, 2' x zi' 9d... Reel N.
Igranic Coils. Full range stocked .. .. from 5/ -
ELF. Transformers (Oojah), plug in type, 300 and

700 metres, 4/8 each ; r,000 metres, 5/8 ; 2,600 6/ -
Ebonite 3 -Coil Holder, 10/-. 2 -Coil with tension screws 8/-
H.F. Transformers. Formers only, with pins, each 1/6
Telephone Transformers (Army type), 9/- each.

L.F. Transformers, 15/- each. Radio Inst. make, 25/ -
Vernier Condenser, 5 -Plate for panel mounting, 4/-

1 -Plate. 3 ; .001, 10/6; -0005. 7/-; *0003, 6/6
Wireless Jacks, with plugs, 1/8 the pair.
High Note Buzzer (Army type), worth treble, 8/ -

each. Tapping keys, 2/-. Aluminium cased, 2/8.
Lightning Arresters. Carbon block type .. each 1/ -
Valve Holders. Flanged " A " type, 91. Ebonite

with 8 nuts, 1/- each. Unequalled quality, 1111.
Ebonite Panel, fitted with 3 valve holders, complete 2/9
Ebonite Panel, fitted with 2 valve holders, complete.. 1/9
Valve Sockets, per set of 4 with 8 nuts, 6d. Pins, each 3d.
Transformer Holder, with 4 terminals and wired, each 8/ -
Mica, clear ruby, .002' thick, 3 x a', doz. pieces 1/ -
Inductance Slider Rod, 5' square, if long, drilled, each 55,
Slider, complete with plunger for 5' rod .. each 53.
Contact Studs, fitted with nut and washer .. dos. 1/ -
Condenser Vanes, best aluminium, 35', doe. pairs 1/ -
Condenser Spacing Washers, small, 3d. ; large, 441. dos.
Condenser Screwed Rod, brass, 12' long, r, 4d. ; 3/16', 6d.
Terminals, k 3ti, plated or P. brass, 4 B.A., doz. 2/6
Terminals, sni.ill pattern, 9d. doz. ; spade type, dos. 4d.
Dubilier Condensers. All capacities at prices advertised.
Skinderviken Microphone Buttons .. .. each 5/.
Fellows 4,000 ohms Headphones, with cords .. 21/ -
Brown's Featherweight 'Phones, 4,000 or 120 ohms.. 30/ -
Valves, Marconi-Osram R 1741, V 24 26/6, 13413 28/ -

Guaranteed safe delivery, 3 Valves. Q85:11 QX32/-
Ebonite Panels, matt surface, ground edges
3/16', 9" v f-, 8 -, tex 9-, 1ex9',4/-
Ebonite Engraved Dish, bevelled edge.. .. each IX
Ebonite Engraved Dials, bevelled edge with knob .. 1/41
Ebonite Standard Coil Plugs, 1/3, moulded .. 9d.
R.A.F. Microphones, exceptional value .. each 2/-
Oojah Basket Coils, set of 7, 130.4,300 m. 5/-
Oojah Slab Coils, set of 8, 300-30,000 m. 7/6
Condensers, fixed type, 1/6, with leak.. .. each 1/9
gistnries Insulating Tube, all colours and sizes.. yard 56.
Condenser Scales, engraved, 5d., ebonite do... .. 74
Accumulators, 2 volt 45 amp. hr., fully charged. UV-
H.T. Batteries. Ever -ready and Siemens all ekes.
H.T. Batteries, r terminal, 6 sockets, 15 volt.. each 1/I
Dewar Switches. D.P. (changeover) .. 3/ -
Basket Coil Boxes, fitted standard coil plug, sr dia. 1,9
Ducon Adaptors, Dubilier make .. . . 10/ -
Ebonite Switches, S.P. tumbler type 13 in. diameter 1/3
Plug and Socket Twinwire Connectors, " Malenco" 7d.
" Airweight " 4000 ohms double phones corded
Pocket Voltmeters, nickel plated, o -6 v. 4/ -
Pulley Blocks, aluminium, ex -govt. /6, galvanised.. 9d.
Aerial Insulators. Econ. patent pattern .. 1.6
Write for " Complete Supplementary Prioe Clot of Excep-

tional Valuer," sent Poet FM.
All goods sent CARRIAGE PAID, but with orders under

6/6 add 6d for postage.

J. H. Taylor 8c Co;Ele '4"1 "a4" E"g"'""'-Maulay St., Huddersfield.
Te ephone : 41. TelegranThorough," Huddarefield.
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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

Send Patterns or Blue Prints to :

BAKER & FINNEM ORE,Ltd.
Steel Fa Makers for over 7o years,
BAK-FIN Works, Birmingham.

"PRESSWORK AT ITS BEST"

1110111111111111M1

EBONITE
QUALITY
As actual manufacturers of Ebonite, we are able
at all times to produce a quality that will meet
every condition of the job in hand. That is why
we are pleasing all our customers among the
wireless manufacturers at home and abroad.

WHOLESALE ONLY. WRITE FOR LIST.

SHEET
ROD
TUBING
KNOBS
PANELS

COIL HOLDERS
VALVE HOLDERS
CONDENSER DIALS
RHEOSTAT DIALS
EBONITE HORNS

HIGHTENSITE LTD.
Normandy Works, Custom House, E.16

'Phone : EAST 3153.

TERMINALS, SOCKETS,
NUTS, RODS, WASHERS,

ETC.. ETC.

SPECIAL TRADE LIST.
Vithout nuts. Width Length 4[o- oars

Standard Terminals, r i i " .. 12 - 10 6
Standard Terminals, r i 1" 14 - 12 -
Telephone Terminals, r ir .. 13 - 11 8
Valve Sockets, 1- , r - 8 - 6 6

All above 4 B.A. Thread.
. tiNTACT STVDS, 5 Is.A.. 1 g U. .. 4 - 3 -
Valve Pins. with flange. slotted .. 7 - 5 6
standard 2 B.A. Nut,. full size.. 3 - 2 6
-,t.kliclard 4 B.A. Nuts. toll size .. 2 8 1 9
Standard 5 B.A. or it B.A. Nuts. full size.. 2 - 1 7
Standard 2 B.A. %Vashers .. .. 1 3 1 -
Standard 4 B.A. Washers.. 1 - 9d.
Standard 5 or 0 B.A. Washers .. .. 11d. 13d.
',Mph. dozens of alxol 25 per cent extra.

INT il. ii. I.. gr.,,s

Cash

1.r ,I.br.)
I. \. Screwed Rod, if long .. 3 6 3 -

t B.A. Screwed Rod, if long 3 - 2 64 B.A. Screwed Rod. if long ....2 6 2 2
Small Spacing Washers.r thick.. .. 1 6 1 2
I .arge Spacing %Vashers. r thick.. .. 2 6

I -

2 -
Irms. -Net with order. Carriage ft .rwar,I. )eliv.Is

ex-Stok. Orders in rotation.
a,;11 for carriage required for small orders. Special los,
k111,,tati..11: f.,r 1,1,:.r ,111.itititivs

SAXON RADIO CO. )
Leading Firm in the North for Wireless Components,

Henry Street Works, S.S., Blackpool.

gollodaga

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.

AU T OVEY OR S LTD
RADIO SUPPLIES AND SERVICE,

84, Victoria Street, Westminster, SAVA
'Phone: Victoria 309
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. . . .

Switch Arms each 2 -
Solid Mahogany Cabinets, complete with ebonite panels

each 7 - to 32 -
Valve Holders, complete with nuts and washers each 1 3

TRANSFORMERS.
High Frequency Intervalve Transformers, 300 to 5,000

metres .. each 6 6 to 9
Set of 5 for £2

Low Frequency Intervalve Transformers. 1 to 4 each 21 -
TERMINALS, SCREWS. ETC.

Brass Nuts. 2 B.A. to 5 B.A. .. per doz. 5d.
Contact Stops per doz. 1 3
Contact Studs . . per doz. 1 -
Terminals from per doz. 19
Valve Legs, with nuts and washer, also split leg type.

per doz. 1 3
INSULATION INSTRUMENT WIRES AND SUNDRIES.

Copper Foil, uniform thickness, sheets. 12' 6". each 8d.

AERIAL COMPONENTS.
Insulators 'best glazed tinishl, Egg, 31d. each Reel, 2; diain.,

2.d. each Shell. 21" 2-, 9d. each strainer,
2 -, 7d. each.

Inside Frame Aerial, for all wavelengths .. each £3
Leading -in Insulators. 6- overall, each 1 4: 12" overall,

each I 8
Pulleys, galvanised, 51 overall length, with tackle hoe.;

and bicket each 2 6
Spreaders, Bamboo Canes, 6' long . each 1 6
Wire 7 22 bare. H.D. copper, 100' coil, 4 6 : enamelled 5 6

PANEL COMPONENTS.
Crystals, all kinds, best quality .. 6d. pkt. to 1 -pkt.
Crystal Cups, 3d. each. Wood's metal - 6d. pkt.
Crystal Detectors, 2 9 each. High-class instrument

finish .
. each 4 6

Filament Rheostats. each, 3 .6. With Vernier adjustment
each 7 6

Lathes, engraved ivorine each 24.
Knife Switches. S.P., 2 - D.P., 3 - S.P.C.O., 2 6

4 -

Copper Wires, S.C.C., D.C.C., 8.8.C., D.S.C., and
enamelled, 22 S.W.G. to 36 S.W.G., per lb. .. 2 8 to 20 4

Ebonite Sheet, Rod, and Tubing, cut any size . lb. 4 -
Paraffin, Wax, Adhesive Tape, Empire Tape. Shellac,

Mica Sheet, etc.
Tinfoil, free from lead. Sheets, 28" 13" .. each 4d.

FIXED CONDENSERS.
Fixed Condensers, made from the best ebonite, foil, and

pure mica, 0001 to 004 . each 2 -
Grid Leaks, 2, 3 and 4 Meg. clips, 3d. pair extra. each 2 -

VARIABLE CONDENSER COMPONENTS.
Brass Bush, for top. each, 3d. Adjustable pivot for centre

rod .. each 3d.
Brass Pointers . each Id.
Centre Spindles, I square brass rod, screwed, 2 B.A. on ends.

lengths, plain part, 14-, 3 9 32", 4 5 16", each 3d. 4d.,
5d., 6d. respectively.

Combined Knob and Dial . each 2 6
Condenser Vanes. .022" H.D. aluminium, 21- diam.,

fixed and moving.. .. .. doz. prs. 1 -
Ebonite Knob, bushed and tapped, 2 B.A... . . each 5d
Ebonite, top or bottom. 3:- diem... .. each 1 -
Ivorine scales .

.. each 9d.
Spacing Washers, small, per doz., 4d. Large 6d.
Screwed Brass Rod. 12" lengths, 2 WA., 5d. each.

4 B.A. . each 4d.
Variable condensers, assembled for panel mounting 0001,

7 -. '0002, 8 6. 0003. 10 -. 0005, 11 -. '00075.
12 -. 001, 15 -.

Kindly call if convenient, or send P.C. for detailed Price List.
British manufacture throughout. Cheapest, most efficient, and
best. All our goods are guaranteed.
Prices consistent with quality. No catch pennies.
Please include ample postage on all orders up to £2. Postage
paid over this amount, excess postage returned once weekly.

SPECIAL TERMS TO THE TRADE.

GENTS' " TANGENT "

FILAMENT
RHEOSTAT

STURDY, SOUND & RELIABLE

Send for latest prim -1 --
GENTS' " TANGFMT " FILAMENT RHEOSTAT
GENTS' " TANGENT " L.F. TRANSFORMER.
GENTS' " DISCOL " H.F. TRANSFORMER

and other Fitments.

GENT & Co.Ltd.FR:VDit:,LEICESTER
LONDON : 25, Victoria Street, S.W.1.
NEWCASTLE -ON -TYNE: Tangent House. Blackett Street.

Wireless
You CAN get it on the

ASHDOWN
New 2 -Valve B.B.C. Set

Approximate range with Standard Acrid

200 MILES
With Birmingham as a centre, covers Manchester,
Cardin, Newcastle and London. The latter, to the
exclusion of Birmingham, can be got on a

Loud Speaker
Set only
Complete
it.B.C. and Marconi Rty. .

£11 0 0
£18 10 0

£3 0 0

H. E. Ashdown (Birmingham) Ltd
Wireless Apparatus Manufacturers

PERRY BARR BIRMINGHAM
Tele.: Segment 'Phone: Northern 859
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THIS is an excellent crystal receiving set, which gives very good results on all
wavelengths from Soo-1,5oo metres, and is suitable for receiving broadcasting.

ships and long distance stations.
The adjustments are simple and easily made, and the silicon crystal detector well
maintains its sensitive state. No batteries are required.
The set is sent out complete and includes too ft. coil of 7122 stranded copper aerial
wire, 2 shell insulators and one pair 4,000 ohms double headphones.
Every set is tested and guaranteed to receive broadcasting up to 15 to zo miles and
Morse signals from a much greater distance.
The " FELLOCRYST " is British Made Throughout. Fully approved bythe Postmaster -General and British Broadcasting Company,
PRICE COMPLETE £3 : 15 . 6inclusive of all taxes Postage 1/6 extra.
Additional double headphones (4,000 ohms), inclusive of all taxes, 21/6. Postage 1/ -

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

Telephone: Willesden 1560-I. Telegrams: Quixmag, Phone, London.
Ideal Home Exhibition-Stand 28, New Hall, Gallery.
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,'STAL SET.
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biro ho
BROADCASTING

RECEPTION
SETS

' CLEAR AS A BELL.' P.O. LICENSED

We invite applications for catalogue
R101, containing particulars and
illustrations of The Clarophon
and also a wide range of " Radio
Requisites."

Enclose business card or memo for
trade terms.

SYLKOFLE/L.'
The most perfect in-
sulating varnished flexi-
ble for back of panel
wiring. Samples and

CONDENSER VANES.
BRASS RODS. COL-
LETS. etc., etc., for
makiii4 maim Condensers.

AERIAL
INSULA-

TORS and
AERIAL
WIRES.
Large
Stocks.

HIGH AND
LOW FRE-
QUENCY &
TELEPHONE

TRANS-
FORMERS.

etc.

MULLARD " ORA.- MARCONI
OSRAM and EDISWAN VALVES.
Valve Sockets, accurately made

from best materials.

PORCELAIN BASE
SWITCHES. k

---4111C:211M)

Single Pole, Single and U.'

Double Throw. al I
Double Pole, Single and

Double Throw. )14 Sail
Also supplied with. ut af Ant
Itase for Panel Moulin' g. a

LAMINATED
SWITCH ARMS
mil Double Pole
ri fib Laminated

Complete
in Case or

Ready for
Panel

Mounting.

SINGLE
VALVE PANEL

CONDENSERS.

Various
Capaci-

ties.

LONDON : Na & 9, Gt. Chapel GLASGOW : Mercantile. Chamr..
Street. Oxford Street, W.C.1 O

PINDITION :LAX, MAlithntlit
65, Bothwell Street.

SAYS MR. MAN :-
I WANT the Broadcasting and am prepared to bu

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

DEALER ! the answer is IND-AERIAL HOOKS
They ue ementlal tut a neat, tables. and portable INDOOR AERIAL. Attached*
a moment to the picture tall of any room they can be taken down last as easUy.
They support Use aerial 0/11I FOOT from the wall on Insulated arm, and are st
dIallgareateaL

2 9 each ; 31'6 doz. Post Free.
Sons A go'.. .e1 cisil open hrmsdeaslting T MOIL

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

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 to e -
phone speech or music. Western
Electric Quality throughout.

Western Electric CompampLimited.
(WHOLESALE ONLY)

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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WIRELESS BARGAINS
Weston Moving Coil Relays (New) .. ..
4 -Leaf Switch Arms, with bush for panel.. .. ..
Filament Switches, complete with pointer, for panel

20 -
1/ -

mounting .. .. .. .. .. .. .. 2 6
Crystal Detectors, on ebonite base, with terminals .. 2 -
Ebonite Leading -in Tubes, with terminals.. . .. 1 3
Ebonite Loud Speaker Trumpets, on ebonite base, for

Brown or Sterling Earpieces .. 18 -
2 and 3 Meg. Leaks .. 1 6
Fixed Condensers 1 6
Terminals, W.O. and Telephones .. 2d.
Valveholders with Screwed Legs and Nuts . 10d.
Microphones with replaceable insets .. 2 8
Silk Wire Broadcasting Coils ( Stranded Wire).. 26
3 Mf. Condensers, can be used as 1, 2 or 3 mf. .. 2 8
120 Receivers, with cord .. .. .. .. 4 -
H.T. Battery Boxes, polished teak, complete with plugs

and Sockets and Hinged Lid, 101 131 5'.. 6 -
H.T. Battenes, 16 Volt Wander Plug .. 3 -
H.T. Batteries 15 Volt Siemens .. 3 6
1 36 Mf. Condensers . .. .. .. 6d.
Sets of S Tablets Black or White (not cheap printed) Pd.
Ediswan A.R. Valves 15 -
2 B.A. Bushed Knobs ..
Bottles of Shellac Varnish

.. 4d. and 5d.
1 -

Bottles of Gold Lacquer .. . . 8d.
Polished Mahogany Boxes for Panels. f.1 8!. 3 .. 4 -
Double Headphone Cords, with tags, etc. .. 2 8
12' Wound Coils. shellaced . 3 6
Other Lines in Stock. Carriage Paid on orders over V.

C. S. SWAN,
191, Bishopsgate, E.C.2

Under Brandons Tailors, and 65, Windsor Road, Leyton.
'Phone, Bishopsgate 1156. E.10.

A New CHANGE -OVER SWITCH
Regd. No. 694007.
Pat. Applied for.

THE " UTILITY " NO -CAPACITY SWITCH has been specially
designed for radio work, and can be 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 (6 -pole 8 -

Liberal Discounts to the Trade.

Full particulars on application to the patentees and sole
manufacturers

WILKINS & WRIGHT, Ltd. KENYON STREET,BIRMINGHAM.
Specialists in Variable Condensers, Terminals. Contact Studs,
Switch Arms, and other turned and pressed parts in quantities.

WIRELESS HOME
TELEGRAPHIE.

LARGE Dutch firm of
manufacturer s of

Wireless Home Apparatus
require sole buying agents
for GREAT BRITAIN.
Our machines are of the
latest type and prices .far
below any yet on the market.

Only firms who can place
large orders need apply.

Radio Import Maatschappij
PAPESTRAAT 3,

The Hague, HOLLAND.

Bt TTLO FOUR STAGE
l'IN TRANSFORMER

Approximate Covering Range : 130 to ',too metres.
For fitting into R. Type Valve Socket,

Fully Illustrated List post free 4d.

II. D. BUTLER & LTI).
,,11011T00.11 : Bank Buildings. 222, Gt. Dover Street,

Borough, S.E.1.
idephone-Hop 3029. I. Hiram e in Long LIIII
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A R I STOI'IIONE
RECEIVER 55

A high grade, self -:on
tuned. 2 -valve receiver
for British Broadcasting.
Can be supplied fitted
with long wave selective
reaction tuner for receiv-
ing in addition Paris and
the Hague.
Other model. in 3 and

ARISTOPHONE
RECEIVER Ila

A complete high grade
crystal receiver of the
Panel series.
Brown's Type " A " ad-
justable Supersensitive
Head Telephones are
supplied as a standardfeature and are
contained in the case.
Exceptionally tine results
will be obtained v ith this
instrument.

ART STOPHONE
CABINETS

A complete range of cabinets in all periods. em-
bodying the hignest grade 4 -valve receivers and
the finest cabinet work

IDEAL HOME EXHIBITION,
STAND 39, NEW HALL GALLERY

March 1st -24th

C .F ELWELL'.
Craven House.Kingsway.London'7v2c

fh. so, W..1.,, u.,, o., Co...

111111611.0ei t-'

EPi
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-WATCH THE FLOATS
IN THESE NEW

- PETO & RADFORD
BATTERIES

They tell you the amount of energy
in the battery and when to re -charge.

Charged. 75% Discharge. Discharged.

PRICE PER 2- VOLT CELL : 60 Ampere -Hour size Z1 : 13 : 6 (Retail)
80 1 : 18 : 6 (Retail)

Polished Teak Crate, with rubber carrying strap, for 2 or 3 cells - 10/- extra.

IDEAL HOME EXHIBITION, OLYMPIA.
VISIT OUR STAND No. 22 GALLERY, NEW HALL.

PETO & RADFORD
Proprietors--

PRITCHETT Sr GOLD awl E.P.S. COMPANY.

HEAD OFFICE & SHOWROOMS :

50, Grosvenor Gardens,

LONDON, S.W.1

AGENTS-
NORTH BRITISH ENGINEERING EQUIPNIENT CO..

LTD., Milburn House, NEWCASTLE.-ON.TVNE.

%MOD & BALL,
2, Heaconfield Buildings. BLACKHEATH.

HASLAM & STRETTON., LTD..
It. Windsor ]'lace, CARDIFF.
75, Victoria Street, BRISTOL.
33. St. Men, Road. SWANSEA.

BROWN. PRIMROSE & SMYTHE.
172, West George Street, GLASGOW.
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Fit an

AUDIO -FILTER
to your Loud Speaker

THE AUDIO -FILTER

It has long been obvious that the improvement in the
tone of reproduction through a loud speaker would be
eminently desirable. As the result of persistent
experimenting we have evolved the AUDIO -FILTER.
The AUDIO -FILTER will not only improve the
tone but remove all distortion on any loud speaker.

/PRICE - - 15 6 POST FREE

When ordering please state the make awl resistance of loud speaker.

WIRELESS EQUIPMENT LIMITED
Telephone:
GERRARD

6785.

90, CHARING CROSS ROAD,
LONDON - - W.C.2

2 O.M.

Telegrams :
WIRELQUIP,
WESTCENT ,

LONDON.
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Greatest
yours

wavelengths
itself.
as
The
true

J.L.CARTWRIGHT
Stand 23
All -British
Exhibitiee,
17th -24th.

W loolesa

...

.1

TWO'S
company,

company in
Musicians

from the moment
RECEPTION on

and instrumental
specially
covered

The beautiful
well as a definite

registered name
value. Best

To II 'init.:is
CITS1111, OM',
trOdlieli011
offer von..
%on 10 suttly

Manchester
Wireless

March

le Agents for S'eotland

(7) \
7,-,

three's none, but two and a Trutone are the best
the world. The joy of entertaining in your home the

and Singers, ready to give you of their talent, is
that you invest in a Trutone.

a Trutone is true tone production of the actual vocal
music broadcasted. The Trutone range of

designed to give best results on the band of
by Broadcasting transmissions. are simplicity

cabinet work makes " Trutone " an ornament
source of entertainment.

" Trutone " on your Wireless Set is a guarantee of
results at the lowest possible price.

DerthTs.-The " Tritione '' 01 V' (011SiSIS of
fii'l) Mid three i'il li'e RCITiVi lig Se/S. .111ISS

CIIIS our maulaeluring cosls, enabling us lo
moo! allraclive trade lerms and enables

.
firs! grade inslrumenls al poluilar triees.

Semi li)l. Lids.

& CO.
24, 1.0 NDON ROAD, Works Berry Street

Grams - Pladuram
Phone Central 4203MANCHESTER. cw.-- A.B.C. 6th

, c or,lo o S i oc! air & ('o., 47, Waterloo Street, Glasgow.
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grBTA
r;r1j Radio Valves

Stand No. 33,
Gallery,

New Hall,

Olympia.

Receiving Valves are
Br1".1-1 made in the Mazda
Lamp Factory at Rugby, and enjoy
the extensive manufacturing facilities,
constant research, and years of
experience which have been given
to the production of that world-
famous lamp.

This, combined with the fact
that nearly half a million were

supplied to the Government by this
Company during the War, emphasises
the suitability and reliabilty of
B.T.H. Valves for all types of
Broadcasting Receivers.

Obtainable from all dealers in

Wireless Apparatus, price,
each 15/-

- -

London Office -  Crown House," Aldwych
!Rugby, England.

The British Thomson -Houston Co., Ltd.,,
Electrical Engineers & Manufacturers.

Head Office and Works -

,T -H
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CRYSTALS & FUSIBLE METALS
Trade only supplied.)

CARBORUNDUM. Best grade, ex -Army --
Price per lb.. 6 -. Price per gross cut crystals, 6 -.

Price per box containing 1 doz., 1 -.
COPPER PYRITES. Best Grade

Price per lb.. 3 6. Price per gross crystals, large, 5 -.
Price per doz., in box, 1 -.

SILICON (Highest grade fused,
Price per lb., 10 6. Price per gross crystals, cut large, 8,-.

Price per doz., in box, 1 6.
BORNITE SELECTED

Price per lb., 10 -. Price per gross cut crystals, 10 -.
Price per dozen, in box, 1,6.

ZINCITE. The highest grade obtainable-
Price per lb., £5 10s. Price per gross cut crystals, £2 10s.

Price per doz., in box, 4 -.
TREATED GELENA -

Price per lb., 18 - Price per gross, large, 20.-.
Price per doz.. in box, 2 -.

GELENA, Ordinary. Price per lb.. 6 -.
Price per gross cut crystals, 6 -. Price per doz., in box 1,-.

IRON PYRITES. Best grade. Loudest crystal on the market-
Price per lb., 60 -. Price per gross cut crystals, 40 -.

Price per doz., in box, 4 -.
MOLYDEBDITI'E

Price per lb., 36 -. Price per gross cut crystals, 20 -.
Price per doz., in box, 3 -.

LIONI'TE. No dead points and very loud signals -
Price per lb., 80 -. Price per gross cut crystals, 40 -.

Price per doz., in box, 4 -.
FUSIBLE METAL. For setting crystals. Very low melting

point, 6 - per lb.
Price per doz. sticks, weighing 4 on.. 2 -.

Postage must be paid on all crystals.

T. W. THOMPSON & CO.
39, London St , Greenwich, S.E.10

IMPORTANT NOTICE

Panel Panel
Value in Mounting Mounting

M.F. in As -
Parts. sembled.

11015 15/- 18 8
-001 11/5 13 6
-00075 10/6 11 6
.0005 71- 9 6
-0003 5/9 7 9
.0002 5/- 8 6
-0001 5 9

Owing to the
ENORMOUS increase
in the DEMAND for
our CONDENSERS,
we are able to make
large reductions in
the prices of these
GOODS.
At the same time we

GUARANTEE
that the High Quality
and Efficiency which
are associated with
the B.R.W. instru-
ments will be main-
tained, as only the
very best BRITISH
MADE materials are
used in their con-
struction. To get the
Finest Results, use
the B.R.W. Con-
densers ONLY.

Fitted with Knob,
Pointer and Engraved
Scale, 1 6 extra.
Fitted with Knob and
Bevelled Ebonite Dial
1 9 extra.
Vernier Condensers.
Panel Mounting Com-
plete

With Knob, Pointer and Engraved Scale, 3 6 each.
With Knob and Bevelled Ebonite Dial, 4 6 each.

All types of Sets and Sundries. TRADE SUPPLIED.

THE " BROADWAY " RADIO WORKS
DEVONSHIRE ROAD BEXLEYHEATH, KENT.

el(-1)1))(ne No.: Ill :\ I I 1 HEATH 16o.
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CABINETS, PANELS,

BATTERY BOXES, Etc.
FOR

WIRELESS APPARATUS
IN

OAK, MAHOGANY. ETC.

Our Mahogany -hinged Box L. 7
is ideal for Crystal or Single

Valve Set.

Send fall pat titanrs of ty pat ements to :_-

HENRY JOSEPH & Co.
96, Victoria St., London, S.W.1

Telephone : Telegrams :
VICTORIA 12. JOSICIWOLF, Sowest, London.

TRADE ONLY.

5111111111111111111111111111111111111111111111111111111111111111111117

For the
Discriminating Amateur

A FEW OF OUR
SPECIALITIES

SINGLE EARPIECES (complete with cord), 2,000 ohms 8 -
DOUBLE HEADPHONES (French type), 4,003 ohms 21 -
DOUBLE HEADPHONES (French type). 8,000 ohms 22 6
DOUBLE HEADPHONES (imitation tortoishell bands,,

4.000 ohms . . 27 6
DOUBLE HEADPHONES (" Sterling " makes. 4.000 ohms 32 -
DOUBLE HEADPHONES I" Sterling " make), 8,000 ohms 40 -
DOUBLE HEADPHONES (" Brown's " makes, Type " D"

4,000 ohms .. 52 -
DOUBLE HEADPHONES I" Brown's " Featherweight),

Type " F," 4,000 ohms .. . .. 30 -
Repairs to Headphones and adjustments by competent workmen.
CRYSTAL DETECTORS, complete, good quality 2 9
LEAD-IN TERMINALS. Ebonite with Brass Terminals,

splendid value, 6" 1 6. 9", 1 9. 12", 2 -.
VARIABLE CONDENSERS.

-001 mfd. 12(6
-0005 mfd. . 10,-
0003 mtd. 7/6

Vernier .. 5/ -
ACCUMULATORS, all sizes kept in stock, charged and repaired.
WIRE, TOOLS AND SCREWS, Etc., of every description.

Postage free on orders of 30 - and over.
Call or write for our List, 3d.

BROWN & co., READIO
LECTR

ENGIICALNE ANDERS

17, Newton Street, Piccadilly, MANCHESTER
Estd. over 30 years. 'Phone : City 6912.
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DISCRIMINATIONDISCRIMINATION
CONFINES YOUR CHOICE TO R.I. PRODUCTS.

The R.I. intervalve transformer is universally acknowledged the most
perfect intervalve transformer ever produced.

Requests for supplies of these trans-
formers have been received from all
parts of the world.
Winding and Insulation is by a patented
process, every individual turn being
specially insulated from adjacent turns
as well as between layers. Tested at
2,000 volts. Can be used for Power
amplification up to and above .4.00 volts.
DIMENSIONS are reduced to the
smallest limit consistent with absolute
reliability : 31" wide, 2k" over feet,
31" deep. The unusually heavy wire
eliminates a common weakness in other
designs where efficiency and reliability

are sacrificed to space. CONSTRUCTION is on exactly similar
lines to power transformers. The closed core is built up from best
quality stalloy iron laminae, and they are therefore distortionless.
IMMUNITY FROM BREAKDOWN is assured by scientific
design and careful construction, coupled with high insulation, large
gauge wire, and correct dimensions. Comparative tests confirm the
superiority of our designs.
BEWARE OF IMITATIONS. Since this transformer became
famous there *nave been many imitations, Intending purchasers of
an R.I. transformer should therefore see that the name R.I. Limited
is engraved on each instrument. No others are genuine.

Price : lntervalve Transformer 25 -. Telephone Transformer 20 -.
Catalogue and Showca, d sent on application.

71111.. r'...ih.ei

,T'1.7 Director: 1. 1 V i.T.E.
Chief 1 >tsig lur \'

I E., Technical Research Officer.
ONLY ADDRESS. =_.12, Hyde Street, NEW OXFORD ST., W.C.1 =-Works. Offices and Showrooms :

Telephone : Regent Ifiofi. Telegrams : Instradio, London.

. .
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= =
--.1 RADIO FREQUENCY AMPLIFICATION g..=
= 100-20,000 METRES.

=Whether you wish to amplify
=
= ==rec before or after rectification, we=

-Z-can su
ill
pply you with scienti-

fically designed apparatus for g
Arr obtaining the maximum .2

=
=
= 50.0V= efficiency. This is backed by

t the reputation of our en-
= gineers and designers who= =have received universal re-
== 4_2;0 cognition for their pioneer =
= =
= +
= work in the problem of High= A VAR/ABLE Am CONDENSER. Asr N.°/4=
= B.11E ANODE REACTANCE L/ST Al ?SO

Frequency Amplification.
= C. z f ToANsracAde-A, Lisr N°34 Our High Frequency Anode E.
=

-,.== D.REACTION CO/L L,sr Alf /2 reactance coil covers all wave- ==== lengths from ioo to 20,000=
metres in one single unit,

instead of using a number of plug-in coils entailing==
= the loss of signals while changing from one wave-
= length to another.
=

== Amplify yotir weak signals at High Frequency== before Rectification.
= IMPROVED ADJUSTABLE REACTANCE COIL
a. -

>e This is more suitable than a radio frequency trans-=== former for single High Frequency Amplification.=
= Twelve tappings are provided and the instrument is
= self tuned, no variable condenser being required== except for extreme selectivity.==

Thousands of these coils are now in use and have=
been included by manufacturers and experimenters== of wireless sets.

=
Price 25 '- With 12 -point Switch 16/- extra

Managing Director : J. Joseph, M.I.1 I

Chief Designer : W. A. Appleton, MIt E., M.I.R.E., late Admiralty h hno al Research Officer.
ONLY ADDRESS. 12, Hyde Street, NEW OXFORD ST., W.C.1 1= Works, Offices and Showrooms :

, Telegrams : Instradio, London. =,= erpnone : Regent 190.
IF l'.S t7.1
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VISIT THE

MANCHESTER ALL -BRITISH
WIRELESS EXHIBITION

AND CONVENTION.

BURLINGTON HALL,
BURLINGTON ST., MANCHESTER.

"Che Convention is being held
under the auspices of the
Manchester Wireless Society.

Organised at the request of
the Manchester Wireless
"Graders Association, by-
BERTRAM DAY & Co., Ltd.,

Wireless Publicity Specialists,
9 & 10 CHARING CROSS ROAD.

LONDON. S. W.1

Don't miss this splendid
opportunity to investigate the
wonderful pleasures Wireless
can give you. Come and see
and hear the marvellous
displays, demonstrations, lec-
tures,concerts, music, etc., etc.

10 a.m. to /0 p.m. 'DAILY

MARCH 17th 24th
(Saturday to Saturday inclusive)

ADMISSION 1/3 INC. TAX.

Special Day Tuesday, 20th March.
Admission 2/6 including Tax

(after 6 p.m. 1/3d.)

JIIIIIIIIIIIIIIIIIIIIIIIII

= No. 3
WIRELESS
8E. ALLIED TRADES REVIEW

The only weekly publication

The Proprietors are already well-known
to every section of the community
interested in wireless. As Proprietors of
the WIRELESS WORLD and Publishers
of Wireless Literature, The WIRELESS
PRESS, LTD., has had over ten 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.

devoted exclusively to

FOR THE
TRADE ONLY

A D.
Price weekly

Subscription Ratc,
Twelve months, 17, 6
Six months - - 9 -

IIIIIIIIIIIIIIIIIIIIIIIIIIL

On Sale 5:

Wireless Trade Interests.

The attitude of the public towards Wire-
less has reached a stage when the united
efforts of Manufacturers and Dealers can
advantageously be directed towards pro-
moting its development along mutually
progressive lines. The guiding policy
of the WIRELESS AND ALLIED
TRADES REVIEW is to foster a healthy
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.

= Specimen copy and full par iculars will be supnli it an rce, i pt of Trade Card
to the Proprietor,.

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

1111111111111111111111111111111111111111111111111111111111111111 11111111111111111111111111111111111111111111111111111111111117.
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TUBE, SHEET,
WIRE, STRIP,
ROD& CASTINGS

IN

PHOSPHOR BRONZE,

COPPER, BRASS, bc., ic.

CHARLES CLIFFORD I SON, LTD.,
BIRMINGHAM.

T.) TRANSFERS

'; TRANSFERS are our Speciality.
If you wish to save money,

-f,chnpTittP / and mark your manufactures
neatly and well, write to

for Radio Instruments

J. H. BUTCHER & CO.,
Solito Works, 498/506, Moseley Rd.,

BIRMINGHAM .
()ns.), 6, ,lt) \'61 t, aa

0, Pall NI Ili Ii tu'e r, )-4 t

EBONITE
PARTS FOR WIRELESS

SPECIALLY TURNED TO
INDIVIDUAL REQUIREMENTS

Enquiries for wholesale Quantities invited.

A. H. CLACKSON, LTD. M a..Y.!!..! caac.°ittreers

White Hart Works, London, N.22

F. WIGGINS & SONS

MICA
Telephone:

Avenue 22 4 8

Largest Stock
in the World.

FOR CONDENSERS
AND ALL PURPOSES.

$02.103/k 104, Minories, London, El.

A PERFECT SOLUTION
which does away with all incon-
venience and trouble in the
charging of your Accumulators.

Our Charging Switch
can be used on any D.C. Circuit irre-
spective of voltage, capacity 5 amps.

PRICE
£1 7 6

(Subject )

PRICE
£1 7 6

(subject)

Prov. Pat. 32676 22.

TRADE ONLY SUPPLIED.
Orders booked for delivery in rotation.

Leaflet post free.

Pressland Electric Supplies Ltd.
WHOLESALE FACTORS,
HANIPTON-ON-THANI ES.

SKINDERVIKEN BUTTON,
THE SUPERSENSITIVE MICROPHONE.

World-wide Patents.
ENGLISH Manufacture.

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

PRICES.
Type " A " Carbon Electrodes (eliminating all

" frying " noises) each 7 6
Type " B "-Brass Electrodes . 5 -
Receivers (special Low Resistance) .. 10 -
Gramophone Attachment (for Electrical Reproduction).. 1 -
BOOKLET (16 Pages fully illustrated) containing much

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

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

(Opposite King's Cross, Met.) Railway Station).

CABINETS
FOR WIRELESS SETS, &c.

POLISHED OR STAINED WOOD
LEATHER OR LEATHER CLOTH FINISH

Prompt Attention & Despatch.

A. EATON LEE & CO.,
4 Little College St.. London, E.C.4

lntr ti,. (I nun. C11111,11 St. Stn.)
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" POLAR " VARIABLE CONDENSERS
COMPARISON OF AERIAL TUNING

Is'
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4,4 703 70000 EVA,' merfe 0.0 P07,111-CON0074.90,1

THE REASON WHY.

WE hive prepared a booklet giving interesting
technical information concerning the 
functioning of "Polar" Variable Condensers.

All intetesed should send stamp for copy. We
reproduce two of the illustrations upon this booklet.
A study of these diagrams will substantiate our
claim that the "Polar" Condenser gives superior
tuning to that obtained with other types, at every
point of the scale.

In addition to superiority of pertOrmanee "Polar"
Condensers are more compact, measuring only

3' by 31( by l'
They are made in three standard capacities, viz.,

'001
'0005 mfd.
'0003

and are sold at the following attractive prices.

Panel Mounting

In Polished
Wood Case

14/9
20/9

post free.

post free.

Experimenters send stamp for booklet.,
Dealers send name for inclusion on 0 List of Stoc;lisr,

THE

RADIO COMMUNICATION C C.
LTTD

(Suppliers of the G.P.O. Installations at North Foreland (Q.N.F.) and Seaforthof Coastal Stations for various Colonial Governments, and of Ship's Radio for most of thegreat Shipping Companies.)
34 35, NORFOLK STREET, LONDON, W.C.2

BRANCHES-NEWCASTLE-17 Sandi:ult. GLASGOW-it6 Hope Street. LIVERPOOL -67 Dale Street.CARDIFF-Atlas Chambers, James Street.
SOUTHAMPTON -19 Queen's TerraceWARRINGTON -37 Bridge Street.

ABERDEEN -9 Hadden Street

99
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CONDENSERS
High in Quality. Low in Price.

Un-
assembled

.001 ..6/6

.00075 5/3

0005 ...4/-

D003 -3/-

.0002 ..2/6

.0001 ..2/3

.00005 2/ -

Turned Ebonite
Plates 1 6 per

pair extra.

Assembled

.001 10 6

00075 7/6

0005 .. 7/-

'0003 6/6

.0002  6,1-

.0001 ..5/6

'00005 4/6

Complete

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

Tekgrame Ormondengi. Telephone: Holborn 1812.
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VISIT
STAND N° 27
MANCHESTER ALL -BRITISH WIRELESS EXHIBITION

We are sole agents for the Dubilier Condenser Co., (1921) Ltd. of London and are making
a special show of this firm's specialities, including all classes of CONDENSERS, and
samples for laboratory and scientific work. We are also featuring Loud Speakers,
Telephones, etc., made by S. G. Brown, Ltd., of London, as well as some entirely new
productions in Broadcast Receiving Sets, hitherto not covered by any other set yet
manufactured. Another attractive exhibit will be a selection of Valve Magnifiers,

APOLLOPHONE NO. 1

Reg. Design .N.o. ty 9. ;, i, ;0

P.O. Reg. No. / 0. ;.

The best that high-class material and expert
craftsmanship can create-in fact, a better
instrument cannot be made at the price.
So simple to operate that no previous
wireless knowledge is required.

PRICE ,E 10 : 12 : 6
Complete with all accessories I:16 : to : o

Licensed under ,ilarconi
Patents /or amateur
use in Great Britain.

The wavelength range is 300-1,000 metres-
a much greater range than that usually allowed
by a single valve set. The " Apollophone
No. I " is therefore the set for the ex-
perimenter who wishes to add magnifiers and
get longer distance messages.

The Detector Panel is always avai!able for magnification by L.F. Magnifiers.

Catalogue and full particulars Post Free.

THE MANCHESTER RADIO CO., LTD.
R;11)10 ENGINEERS.

MANCHESTER.
Phone CENTRAL 9935. (Entrance Boundary Street East

F. H. McCREA, Managing Director

W. R. BURNE,
Directing Experimental Department

Agents for Dubilier Con-
denser Co.'s Specialities.

Delivery ex stock,
Manchester
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INTERVALVE TRANSFORMER
GUARANTEED.

Price 24 6.
(Postage 1 - extra)

Radio Ebonite Supplies, Limited
(Mail Order Dept.),

4, Little College Street, LONDON, E.C.4
V I RAL .4S1

LIBERAL TRADE DISCOUNT.

r.r.r.r.FArArArAnr.r.r. nr.r. FA FA nrAnnrannr.r.nrAnr.r.r.r.0
Ng

GREAT BARGAIN OFFER
4,000 ohm PHONES (NEW)
at 19/6 Per Pair. Postage 9d. extra.
Fitted headbands and cords, beautifully finished, thoroughly efficient. Each pair care-
fully packed in box. SATISFACTION GUARANTEED.

TERMINALS
4 B A. Dcuble Solid Brass or Plated

per dor (post extra).
2 B.A. Single Solid Brass or Plated

per dor (post extra).
We have enormous stocks of ex -WD
WIRELESS GEAR, too numerous to
mention, at ateurdly low prices.
Write for panic ulars of your require-
ments. or better still, call and see our
enormous stocks.

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

215 : 0 : 0
Special Offer at Reduced Prices of our

NEW INTERVALVE
TRANSFORMER

Owing to the unexpectedly large sale of
these instruments we are enabled to reduce
the price to" Wireless World "readers to

12/4
Postage 9d. extra.

Fitted with panel fixing plate and earthing
wire for iron core. Fully tested.

Ratio 5 : 1.
AU valve apparatus manufactured by u,
is duly licensed under Marconi Patents
for amateur use iis Great Britain.

Approved by Postmaster -General.

J. LIPOWSKY & CO 614, OLD FORD ROAD.
BOW LONDON. RI

leer Old Ford Station N.L.Ely. Telephone : EAST 8E46. Noe. 8 or 39 'Sus.

S*11111g11111111111111101111M111111111111 1111 III II
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Genuine Radcom Duolateral Inductance Coils
"De Forest Patent "

THESE COILS ARE DESIGNED TO REDUCE THE SELF

CAPACITY OF A RECEIVING INDUCTANCE TO A MINIMUM,

RADCOM RHEOSTATS, TUNERS, TRANSFORMERS
AERIALS and ACCUMULATORS.

Retail orders valus £2, not exceeding I 1 lbs. weight, carriage paid.

adio 19, RATHBONE PLACE,
LONDON, W.1

COMPONENTS. LT -0 Telephone - museum 3483
Telegs. Radponents, Westcent, London
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A Wonderful Chance for every Wireless Enthusiast'

HEADPHONES
Brown 'A' Type

120 ohms.

Aluminium Dia-
phragms. Reed pat -

pattern.
Brand new and unused
ex -Government stock.

Makers' price 58/-

Our price

301-
Cords 3/6

Pus tage (regd.)
extra.

Every phone sold under
our express guarantee

that we will

Return Full Amount Paid if not
perfectly satisfactory

and the phones are returned within seven days
after despatch.

Read this Testimonial typical,

AT HALF
PRESENT PRICES

SULLIVAN
Brand new ex -Gm

ment stock.
120 ohms.

Makers' price 3,
1,1h,

126
8000 ohms -

Makers' price 3(
Our price

25!-
Cords 3/6

Postage (regd.) I

extra.

Why wait weeks for
delivery and pay double
our prices when we can
supply you from stock

within 4 hours of receipt of your order.

of hundreds received

" I have much pleasure to inform you that I am perfectly satisfied with theTelephones with which you supplied me a little time ago. They seem to me to be
Perfect in all respects and a Bargain for the Money.

Perhaps it will interest you to know that I received the Eiffel Tower (Paris) Time
Signals through these Phones this morning, using only my home-made Crystal ReceivingSet. The signals were wonderfully clear and I could not wish for more distinct ones.

I take this opportunity of thanking you for the prompt despatch of the Phones.You may use this letter if you wish. E. J. C., LIPHOOK, HANTS."

We hold the largest stocks of Wireless Apparatus in the Country.
SEND FOR OUR LIST TO DAY

THE CITY ACCUMULATOR CO.
79, MARK LANE, LONDON, E.C.3

And at 33, RUE D'HAUTEVILLE, PARIS.
BRISTOL.-Bristol Wireless Co., 52, Cotham Hill.
CARDIFF. --South Wales Wireless Installation Co., Ltd., 18, West Bute Stiee
LEICESTER. -Walter Rowe, Ltd., 96, Granby Street.
LONDON, W.-A. V. Albrow, 56, George Street, Portman Square.

Phone: Avenue 1316
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A Wonderful New Filament Rheostat

AT A REASONABLE PRICE
We have obtained the sole selling rights of the

MICROSWITCH RHEOSTAT
an entirely new design of resistance which has many distinct and
unique advantages, chiefly-

'. Absolute Silence under Adjustment.
z. Finest possible tuning can be obtained owing to the micrometer

action which is capable of adjustment of
1000eh OF AN INCH.

3. Invaluable as a "stand-by" as the contact is broken at any point
of adjustment by simply raising the knob, the filaments remain-
ing at the correct setting for " listening -in." By pressing the
knob the filament current is automatically switched on and it is
therefore possible immediately to " listen -in " without further
adjustment of the Rheostat.

Every Wireless Enthusiast should see this Resistance
When buying your set INSIST on it being fitted with the " Microswitch

PRICE

6/6
Postage 4d.

LEARN TO
READ MORSE

High -Class Tapping
Keys, ex -Government Stock
at exceedingly low prices.

3 DESIGNS

416, 6 '6 & 10 '6 Each
Postage 6d. extra.

'These instruments are
honestly worth 3 times the
prices asked.

Spark Gaps Suitable for use as

LIGHTNING ARRESTERS
solid aluminium, mounted on ebonite base.

Postage 4d.

THE CITY ACCUMULATOR CO.
79, Mark Lane, London, E.C.3. , And at 33, Rue d'Hauteville, Paris MI MI II  IN MI       WI II 

2/6 each

I

111

a
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THE WIRELESS WORLD EXCHANGE AND MART
TARIFF. Advertisements are accepted for
this Section at the rate of twopence per word,
with a minimum charge of two shillings. The
advertiser's name and address will be charged for.
and single letters and single figures will be counted
as words. Compound words will be counted
as two words.

DEPOSITS. All advertisements must be
prepaid iii the form of Postal Orders. the
remittance being forwarded to Messrs. Bertram
Day & Co., Ltd., 9 & to, Charing Cross, S.W. r.

Intending purchasers may deposit the purchase
money of any article advertised or sold by
advertisers with Messrs. Bertram Day & Co., Ltd.,
who will acknowledge its receipt to the vendor
and the depositor, the full addresses of whom
should be given. Subject to special agreement
between the parties, it is understood that all
goods are sent on approval, each party paying
carriage one way in the event of the goods being
returned. The deposit will be retained until
due advice of the completion of the purchase has
been given or until the articles have been retained
and accepted. In order to cover postage, et,
a foe of td. in respect of s of 0 and under. Brown's A Type 'Phones, 2 pairs, 8,000 ohms.
and ts. for sums in excess lutist be paid Guaranteed perfect. 37s. 6d. each.-RYDER,at the same time as the deposit. Church Street. Hungerford.

Loud Speaker Horns. Guaranteed perfect
acoustics. Enamelled black matt, complete with,
le dished aluminium base for receiver, 4s. 6d. Post'
ctc.. Is. 3.1. MIDLAND RADIOPHONE CO., Hearsall

grks, Coventry.
MAWS cire1C9

Mount these on your
Panel for best
results

Filament
Resistances
Superior Quality

and finish.

3, 6 EACH.
Post ad.

HAVE
YOU SENT
FOR OUR

100 PAGE
CATALOGUE

The largest yet

published illustrating
all the parts required

by the amateur

3D.
Post free.

Most Competitive
Prices.

1 411111
.. 91....LA, '5

CATALOGUE

FOR SALE.
All Wireless and Electrical Goods stocked at

9. Colonial Avenue, Minories, near Aldgat.
Station. Handiest place for City buyer,..---1.rsir
DIXON & Co.. Telephone Ni.g Avenue 1:66.

B.A. Screws, Nuts and Washers, assorted gross,
2S.. lists 2d. Trade supplied. .1. D. BENNETT.
Station Road. Willesden Junction.

High-class Four -valve Receiver, unmet, ,us
accessories. 00. Amplion loud speaker, 1.15.

All practically new. II.. " Cdaslyn," Rossett
Green, Harrogate.

Experimenters. Two -valve cabinet set, nearly
finished. Only wants wiring. Cheap, (;7. Loud
speaker. 3os. Crystal set, £3.-G. BOOTHROYD,
44. Leyland Road. Southport.

H.F. 8 -Tapping Transformer, 300-3ciaxgov..
new. i i ins. Small Brown loud speaker, £2 55.
C. Mark II 2 -Ville amplifier, 62 iss. Read's
1V.R. 16o, 2 -valve panel, cost £3 5s., 15s.
All in excellent order. -E. FIELD, Hartwood '

Road. SI

Loud Speaker. Mounted on polished base, to
with tmoo ohm receiver. A bargain, 255.

Puking. etc., Is. hr. -MIDLAND RADIOPHONE CO..
Wg irks. Coventry.

" Mfa - Potentiometers for your experiments.
Assembled slate and ebonite panel mounting,
450 ohms 7s. (41.. by post Ms. Guaranteed. -
A. FORTY, hi, Corinne Road, London, N.19.

Freehold Factory for sale at Putney, about
s000 ft., with three residences. Power plant
m-.talled and number of machines suitable for
manufacturing wireless apparatus parts, also good
assembly shop. C4.5oo plus contents at reasonable
vain:16m; the whole factory court be III operation
in 7 days. - Box S.8, BERTRAM DAY'S ADVERTISING
OFFICES, q and to, Charing Cross, SAVA.

Three -Valve Amplifier, t II.F. Rect., t L.F.
Bargain, £5 nos. 1.)einonst ration willingly given. -
51. Rittel Road. Cricklewood.

Experienced Amateur has for disposal first.class
broadcast and experimental receiver, H.F. det..
and 2 L.F. microphone amplifier, loud speaker,
telephones, all accessories, accumulators, etc.,
ro II plete. ready for working. Suitable for drawing-

.mi. library or wireless club. Coils and trans-
- tillers for all wavelengths. £50 or offer. Dis-

.11 for pecuniary reasons only. Also x H;P.
engine. tro or offer. Seen appointment.

,nip particulars. Box S.9. BERTRAM DAY'S
vERTISING OFFIcEt. 9 and lo. Charing Cross,

Bargains, Telephone Transformers, 5s. Potentio-
ters (ebonite), 300 ohms. 7s. txl. Variometers,

o0 -80o meters, panel mounting, x5s. Broad-
,ting coils, 3s. set. Galena, lid. box. All

1,.,st free MAXWELL BROS., 42, Alfred Street,
I I.,rpurhey, Manchester.

Five -Valve Experimental Receiving Set by
known maker, dugglateral coils for all yr,
lengths. two accumulators, two pairs teleplion.
Complete as new. May he seen working by ap-
pointment £30 cash.- Wool,. .), Banstead
Rounilhay Road, Leeds.

Complete Five -Valve Receiving Installation,
solid mahogany cabinet. tittcgl I in. cbonite panel,
with valves. Igranic coils batteries. large Amplion
loud speaker. telephones and special Vernier tuning
attachment, (65, -BRAY." Redclvffe," Ullathorne
Road, Streatham Park, S.W.x6.

C. Mark IV 3 -Valve, H.F. or I..F. Amplifier, £4.
ko Townsend Wavemeter, £4. Both perfect

norking order.--PkiNca.r. Ro7el. Hendon Avenue,
N. i.

=111111116..
EUMEMARY IVallOOK

elm

WIRELFS.: VACUUM TM% I

JOHN NCOTT.TAGGANT

Plot the cast
al/Wive

VVNETHER you are taking
up Radio for a livelihood cr

only as a hobby, you must
have this standard Book on the
Thermionic Valve. Beautifully
bound in full cloth, this 25o page
book represents many years of
patient research work by a

recognised authority on the
subject. Master the theory
Wireless and you are certain to
make rapid progress.
From all Booksellers
from Publishers.

l'ost free

or direct

10/
RADIO PRESS LTD.
!leveret= Coart,Strand.W.C.2

Wireless
acuumTubes

B John Scott-Tagart.EInstP

ORDER BY MAIL.
Valves. ?dullard Ora, 13 8, post extra.
Valves, Marconi R. Type, 15 6, post extra.
L.F. Transformers guaranteed finest quality,

17 8, post free.
Systoflex, 5d. per yard.
Prompt delivery. Cash with order.

MAIL SUPPLY CO.,
38. LENA GARDENS, LONDON, W.B.
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THE WIRELESS WORLD EXCHANGE AND

ELECTRADIX WIRES
.o

(;.,,.! 11.1 1-'
16 1 7 ..

18 1 .

20 1 111 4 0
22 2 5 . 4 6
24 3 0 . 5 0
26 3 6 .. 5 6

1

30 5 2 .. 8 6
32 6 61 .. 8 2
34 7 9 .. 9 6 1
36 .. 9 2 .. 11 3 12
38 .. 11 10 .. 13 6 17

. 23
Other sizes in stock. Prices at per 11). 3d. extra
for reeling off in small quantities and spool.
Postage extra, 7 22 Hard Drawn Copper Aerial
Wire. 4 6. Enamelled Copper 5 6 per 100 ft.
EVERYTHING FOR WIRELESS IN STOCK.
LESLIE DIXON &
9, Colonial Avenue, Minories, E.1
(near Aldgate Statronl Teleph.ne Art, Ile .1166

Portland's Parts by Post.

"EBONITE"
s. d. s. d.

B x 1 0 7 12 x 10 7 6

6 x 4 .. 1 3 171 x 81 .. 9 6
7 x 51 .. 2 8 18 x 18 . 12 10

10 x 6 8 9 36 x 18 21 3 0
17 x 5 .. 5 3 7 lbs. 21 8 0

Quarter British. Postage Extra.
Any rise cut.

JAMES PORTLAND
6, Cheapside, E.C.

Mr. Portland stooks over 200 Winton Parts

HEATH dc Co., Ltd.
Inetrere. t Works. Now =MAL
are prepat '1 to undertake in their fully
equipped works -Wireless Apparatus
and Parts for the trade. Quotations gives
to Blue Prints. Immediate attention.
Plserre-Lete Commis,. Ware-*Nistrie, Lends*,

WIRELESS CABINETS
PROMPT DELIVERIES
COMPETITIVE PRICES

PICKETT BROS.,
Albion Rd., BEXLEYHEATH, S.E.

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.

FOR SALE -continued.
Crystal Detectors on Ebonite Base:J.-Galena,

dust arborunduni. 2 11111. new. Crystal
cups, 7. Crystals. assorted, worth ts. Buzzer.
The whole. 17s. tit. -H. PARGETER, Rotherfield,
Alton, Hants.

Loud Speaker, --is in. Nlagnovox, used for three
demonst rat ions. IIIISCTinehill, .1;15 MS. -WALTER
161,RNE, ES.her, SIIMV.

Three -Valve L.F. Adapted C. Mark IV Panel,
less valves, in flew condi/n.111, f,5. -ADVERTISER.
White House, High Heworth, Gateshead.

Three Sullivan's Tapped H.F. Transformers.
200 to 30,000 metres. Practically new and
perfect, cost 35s. each, for 21S. each. Post paid,
one or lot. -J. SWANSON, Tenthill, Stranraer.

Single -valve Toner range from'boo-25,000 metres,
all enclosed, cost itfi, accept 03. Splendid
instrument for young wireless experimenter.
Inspection invited. -557, Lordship Lane, East
1lulwich, S.E.

Valves. --dullard Ora, Cossor, Metropolitan-
Vicl err, or Ediswan A.R., 15s. Marconi-Osrani

(Mazda) and NI ullard " R." 17s. 6d..
post free by return.-SwiNGLE111 'HST & CO..
145, Gisbum Road, Barmwford, Lanes.

" Aroo Terminal "-speech and music from gas-
pip,s. fool -proof, 7s. 6d. post free.-- Rosso N
& CO.. 21,, Sefton Street, Southport.

Six -valve Detector Amplifier, 3 H.P. detector,
2 LE., French manufacturer, 6.4. Brown's small
I, aid speaker, 120W., /2 TOS.-STANLEY, BalYIWOOd.
Liillpsfield, Surrey.

Blinkite. The Wonder Crystal, is. post free. -
1': INKIIORNE BROS., 378, Katherine Road, E.7.

Intervale' Transformer, 15s. Adjustable tele-
phones, 4,000 ohms. 3os. each. Ebonite vario-
meter balls, 4s. each, new, not W.D. 12 -War
switch, 7s. 500 to 2,500 voltmeter. 355. -It.
CALVER, 52, Linver Road, Hurlingham, London.

Experimenter's Parcel of 5o brass terminals.
washers, nuts and screws, is. id. post free.--
GARDNER, r, Caxton Road, London, N.22.

Buzzers, with tapping key,
5s. each. flo Metre transmitting sets, slightly
damaged, 12S. 6d. each ; ex Air Force Helix
transmitting sets, slightly damaged, 12S. (vI.
Single -way Dewar switches, is. 6d. and 25. owl.
each. Below -

Switchboards for charging or house lighting,
6' dia. moving coil meters, 0.40 volts, 0-15 amps.
S heavy copper knife switches, 2 double -pile
quick break switches, 2 three-way switches, 12
fuses. The whole mounted on polished slate
panel, 24' v 30' >c 1', L3 sus. each. Below --

Shunt Resistances, 12 stud switch, 40 resistance
coils, 12' x re x 8', wall fitting slate panel
Malt, !t each. Below -

Leading -in Wire, new, 15:33, rubber -covered,
3d. per yard, 25. (XI. del. MOW --

Change-over Switches, heavy copper, 2S. 6d.
...nth; double -pole quick break, 5s. each. Below -

Milliamperemeters Moving Coil, 3 dial, 0 -So,
each. Ampereineters. ditto, o -t0. 125. 6d.

ea, h. Hot wire amperemeters, I to -5, 7s. 6d.
each. 6' diam. moving coil meters, volts 0-4o, amps.
0-15. los. pair. Below -

Post Office Microphone, 4s. each ; ex -army
microphones, is. at. ; 15o ohm single -ear
'phones, 2s. (d. each ; 1)111 hand 'phones,
3s. 6d. each ; Soo ohm choke coils. 25. each ;
2 M.F. Nlansbridge condensers, is. (v1. each.

-

All New Wireless Accessories snwked at low
prices, eliorim Ms Stock of ex -Government surplus.
Terms, cash with order, three days approval. -
(:Aims, 16, Loampit Hill. Lewisham, London,

I . 3,
WANTED.

Primary and Secondary Coils off Mark III
short Win't! tuners. -It., %Anima ss, 62, Glengalt
Road. Peckham, S.E.

Wanted. -Large quantity of jerks .ml plugs at
very low prices. Full partn Mars to Barrisii
CENTRAL ELF.' TRU' CO.. 1.11... Rusebery
Avenue, E.C.I.

Old Burnt -out Wireless Valves Wanted I Best
prices paid. Write E. NI. I LAY 16. City
Chambers, Broad Street, Birmingham

MART

" R e side ntia 1 "
Products

Two -Valve H.F. Reactor and Detector Panel.
Variometer Tuner and H.F. Condenser Ebonite
on fine polished 12' 4l Cabinet,
£515s. Single Valve Variometer Tuner.

£3 10s. L.F. Units for either of above

£3 10s. H.F. Transformer, Broad-
cast, 4 9. L.F. Transformers, 16 6. Broad-

cast Variometer. complete 16 -.

Terms Cash with Order.

Residential Wireless Ltd.,
KENYON STREET, BLACKLEY,

MANCHESTER.

PILKINOTON TRANSMITTER
CAN NOT PACK

For Wireless or ordin-
ary Telephones. An
entirely new principle,
having a Definite
Resistance. Highly
Sensitive, used with
any receiver. Func-
tions with lees 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 MA. 10 -.
BASIL A. PILKJNGTON,

13, Melville Place, Edinburgh.

VARIOMETERS
WOUND FOR 300 TO 500 METRES, FOR
PANEL MOUNTING, COMPLETE WITH
KNOB AND EBONITE DIAL 12,- EACH.
POST Pd. WIRELESS PRICE LIST. 3d.

WM. SINCLAIR
60-64. THISTLE STREET,

EDINBURGH.

ENGRAVING
for every style of instrument on any materiel

F. OSBORNE & CO., LTD.
27, Eastcastle St., Oxford St., London, WI

1874. Museum 2264

Intervalve Transformers I

High efficiency genuine Stalloy
Cores, Radio 5 to L 15,1- each

SPECIAL TERMS TO TRADE.
PHILLIPS & THOMASON

116, Kennington Road, LAMBETH, S.E.11



liv THE XVIRELESS WORLD AND RADIO REVIEW N1Aitilt 17, 1923

THE WIRELESS WORLD EXCHANGE AND MART
SITUATIONS REQUIRED.

Wireless.-Vmni  man, fully trained I1,1,
=ystems, sending, receiving, ilemonstratittg. 1.,;11,1
nig sets, etc.. seeks situation.-MILLER, The
Manse. Ifit!ford, Wilts.

Publicity. -Young man (2o). thoroughly ex -
p. -rimed in all branches of wireless, desires inert
with sound progressive concern. W'rite Box 1425.
SI. ELS. Fleet Street.

Young Man (21). public school, fluent French.
Absolutely up-to-date in theory and practice
of spark and continuous wave. Experienced in
designing, desires position with progressive firm.--
Write Box 1430, SELLS, Fleet Street, E.C.4.

Engineer (24), B.Sc. (Eng.), Lond., etc., desires
p.st as designer of radio receiving sets.- Box S.to,
BERTRAM DAY'S ADVERTISING OFFICE:, 9 and
Charing Cross, SAVA.

Ex -Telegraphist, R.N. Age 22. Six ycars'
xprricilg .111 branches W,T. Eighteen mouths

high power transmitting station. Good practical,
theoretical, technical. Requires employmeitt,
any capacity W/T. It., 3, Gains Road, Southsca.
"Salesman Demonstrator, fully comersant with
all radio apparatus, desires engagement.-- BRAY.
BeHelvffe. Streatham Park, S.W.t6.

Progressive Position required by advertiser with
really good firm of radio engineers or manu-
facturers. Public school education, seven years'
practical and technical training. thorough
knowledge wireless. Age 25. Moderate salary. -
Box SA!, BERTRAM DAY'S ADVERTISING OFFICES,
9 and TO, Charing Cross. S.W.1.

Engineer with Ideas. 'Varsity, young. will
111.11,1).:r or d. -,clop d, partrnent or works. Now
it If leading wireless manufacturers.-Box
BER1 RAM DAY'S ADVERTISING OFFICES, 9 and to.
t.h.iring Cross, S.W.!.

SITUATIONS VACANT.
Competent Young Man required

Knowledge of wireless essential. --Call 156, West
End Lane. Hampstead.

TRADE ENQUIRIES.
Owner of New Automatics and other machinery

for precision work. Is willing to come to terms
with engineer who can use these machines for
manufacturing purposes. Proposals are solicited
from principals.-Write lkix 2521, Wit t.triGs,
30, King Street, Covent Garden. W.C.2.

Electric Light Fittings Makers, with facilities
for manufacture and assembling of wireless sets,
would undertake to produce sets or parts by ar-
rangetnent.--Apply Box S.7, BERTRAM DAY'S
ADVERTISING OFFICES, 9 and to, Charing Cross,

Wireless Inventors.-Patents and Trade Marks
Advice. Handbooks and Consultations free. --
RING, Regd. Patent Agents, 146A, Queen Victoria
Street. London. 'Phone, 682 Central.

Nameplates, engraving of all descriptions.w, I. l SONS, Little Park Street, Cventry.

FOR DISPOSAL
A Wireless Factory for disposal, fully equipped

with modern machinery, 1,000 square feet roof,
lighting, L.C.C. M. and F. accommodation. Rent
(5o per annum, on lease. (550 all at.-:27,
Walworth Road, London, S.E. City 9306.

Commanding Business Premises of handsome
elevation to be let or sold. Magnificent ground
floor basement, and h upper floors. Would be
divided. Centre of scientific instrument andmotor trade. Lift, Central heatir.C. Finest
show rooms in London. Write Box t398, SELLS
ADVERTISING OFFICES, Fleet Street, E.C.4.

BOOKS

Technical Books.-Second hand and New Books
on every conceivable subject. Cataloeue free.State wants. Books sent on approval. Books
bought.-F0V1.F, 121, 125, Charing Cross
Lo whin.

MISCELLANEOUS
Make your own Crystal Set, 1.0100,, I ',road -

casting heard 2051 miles away. Send 2s. hd.
P.O. for full particulars of set used, diagram. et,.
Certified operator.- Box S.I3, BF:RTRAM DAVs
ADVERTISING OFFICES. 9 and 10. Charing Cross.
SAVA.

Master Cabinet Maker and electrical and surgical
inst rument specialist. Finest workmanship
guaranteed. Strictly lowest terms. Lit me quote
you.- S. T. LEDGE. 134, Gloucester Road. Chalk
Farm.

Further Capital in several sums of (50, two to
(25o required tor forming new winless company.
to co-operate with existing (15.000 wholesale and
retail company. NVarehouse facilities, works.
export, travellers in right channels. ---Write
particulars to Box S.I7, BERTRAM Day's ADVERTis-
ING Oil -1, -Es, q and lo. Charing Cross. S.W.I.

Telephone Receivers Rewound up to tato° ohms.
5S. _I .00. I ollOIS, Cash with order.
M. E. HAMestiui.n, 119, Sydenhant Road. S.E.to.

Accumulator Charging Resistances, complete
with flexible cable and adaptors to charge from
any convenient lampholder, I Amp., 22S. (51.
2 Amp., 255. ; 3 Amp.. 275. (x1. 4 Amps.. 305. ;
5 Amp., 325. Cd.- WALTHAM NIANUFACTI:RING
CO., 2, Jackson Road, Holloway. London, N.

Wireless Subjects.-Contributions required for
elementary articles or experiments. Goixl rates
paid. Write Box 1393. SELLS ADVERTISING
OFFICES, Fleet Street t 1.

Winter's Marvellous Crystal
" IDORECTEM

Vastly superior to Hertzite, every particle is
sensitive. Trade only supplied. Sample
piece, 1 post tree. Wholesale Wireless
Supplies and Insulators.

1, MARGARET ST OXFORD CIRCUS, W.1

AT LAST!
A PERFECT LOUD SPEAKER
AT A MODERATE PRICE.

THIS loud speaker is manufactured for us by
Siemen Bros., whose name appears on every

instrument as a guarantee of efficiency.
It is made throughout from a specially prepared and
tested alloy-hence there is no resonance or gramophone
effect, the sound reproduced being of pure tonal quality
and in no way distorted.

Diameter of trumpet at base 46, Si ins.
Height 181 ins.

Every loud speaker fitted with diaphragm regulator.

Complete Prices:
4,000 ohms £3 5 0 2,000 ohms £3 2 6

Recognised as THE perfect loud speaker.
WE STOCK SIEMEN PHONES, EDISWAN
VALVES, ETC. MAKERS' FULL DISCOUNTS.

WIRELESS INSTALLATIONS LTD.
Note New Address : 81, TURNMILL STREET, E.G
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FIVE REASONS FOR USING

Variometer Tuning
'4-11111illTo

Price: 27/6
Fully mounted as
indicated, connec-
tions made and
carried to double
terminals.

(Overall size 5i" 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 i
London Wall 7725.

I. Ensure constancy in calibration
with resultant reliability in wavelength
ranges.

II Avoid shortcircuiting troubles as
experienced in Variable Condenser Sets.

III. Obviate weakening of signals
caused by dirty or loose tapped induc-
tance contacts.

IV. Eliminate - dead end effects
which reduce signal strength.

V. Reduce labour and material in
constructing Sets.

The instrument illustrated was the
first internally wound high ratio (9 to 1)
Variometer placed on the British
market. Mechanically and electrically
it is efficient, and is as strong and
durable as good British craftmanship
can make it. It will be found under
searching test to be superior to any
similar instrument of foreign origin.

Information will be gladly given to all
interested in Variometer Tuning.

These instruments may be seen at
Stand No.8 (R'CHARD WHALEY, Ltd.),
at the Manchester All -British Wireless
Exhibition.

CLELLAND &CO:
R2ADO© OGMTLQUMIg.140

Wires and Cables :
Exoneralor, London.

14, Sun Street, Finsbury Square, London, E.C.2.
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CONDENSER
LIVIT

I UNIT

$

DETECTOR
UNIT

L F UNIT

_

Yet another example of the flexibility
of this economical Unit System.

PRICE LIST
OF SETS OF PARTS

No. I 'fuller Unit .. 27/6
No. 2 Condenser Unit.. 42/.
No. 3 H.F. Amp. Unit.. 13 6
No. 4 Detector Unit .. 17 6
No.5 L.F. Amp. Unit..33 6
Mahogany Cabinets to

fit Nos. t, 3, 4 and
5 each 3,6

Postage gd. per unit extra,
but paid on all orders over
£2.

TUNODE Plug, each 3 6
Honeycomb Coils
(see Catalogue).

32 page Illustrated Catalogue
Post free. 3d.

To have the choice of three distinct
couplings for H.F. Amplification is an

advantage which will appeal strongly to every
experimenter. Without a single alteration
of wiring he can use H.F. Transformers from
200 to 1,200 metres-resistance capacity
coupling, from r,000 metres and over-and,
finally, tuned Anode coupling for all wave-
lengths.
To use the tuned Anode Circuit, merely plug
in- the " Tunode Plug " and a Honeycomb
Coil, and at once you obtain the most
efficient form of H.F. Amplification -Possible.
Suitable values for Honeycomb Coils are
found by trial-for instance, for the Concert
Wavelengths-a No. 75 Igranic is excellent.
The Peto-Scott Standardised Unit System
was designed long before Broa lcasting
was. contemplated a;14-- -without a doubt
enabled thousands of keen amateurs to learn
sufficient about Wireless to qualify for
Experimenters' Licenses.
For a more detailed account of it, send 6d.
for a copy of " Radio "-a 24 -page Booklet
describing how each Unit is constructed and
a brief explanation of the elementary
principles involved.

Head Offices & Showrooms:

PETO - SCOTT CO. LTD.
64 HIGH HOLBORN, W.C.1

MARSHALL AD.
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-E= Your Broadcast
Receiver

And How To Work It.
liv PERCY W. HARRIS.

THIS NEW BOOK THROWS A
3 NEW LIGHT ON A NEW SUBJECT

Ft y,p(

Get the Best from your Receiving Set

Price 6d. nett. Post free 8d.

Every owner of a wireless sot is naturally
anxious to get the best possible results from
the particular apparatus he has acquired, and
while a card of instructions or a pamph 
is supplied with almost every set, this so
handbook, based on experience with in.
rcivivers, will be helpful as well as interest
hir purixise is just to help the beginner b.

all that is possible out of the receiver I.
bumble ervstal or an elaborate multi i

The Wireless Press, Ltd.
12-13. HENRIETTA STREET. _LONDON, w C.2

111111r111111111!!11101111111MIIIMIIIIIIIIIIIII

WITH G0013 AppARATur YOU
CAN GFT GOOD RESULTS

THE " NV.P. "

Morse Practice Key
11.11 Nla.l. I aoughly Reliable

Price 7/6 Post Free

THE WIRELESS PRESS, LTD.
12.13 Henrietta St., London, W.C.2

THE A B C OF WIRELESS
:By PERCY W. HARRIS

THE Book for the " Man in the Street."

Price 6d. nett. Post free gd.

What is Wireless ? Flow Does it Work?
THE " A B C " WILL TELL YOU.

THE WIRELESS PRESS, LTD.
12-13, HENRIETTA ST., LONDON, W.C.2

For the
man who builds
his own Set !
r1,11F, man who builds his own Ss -t or

his own components will welcome the
second number of MODERN WIRE-
LESS.
Every constructional article is well
written, authoritative and fully illustrated
with clear diagrams-any experimenter

nistr unants and components
knowing' that  h. N' will work quite as well
as bought
Be sure to wet your copl, at once-
last month the s anlemd far e ceeded the
available Supply.

11I

MODERN
W1RELES.

Special Cor ctructional

Full directions are gi,eu for
building several convict., instru-
ments suitable for Itio...s,ast
receiving, and also for Iran.,

'-intic use. Otht r articles show
to build variable Grid

. new form of variable
ace and a chemical

mctine. ;-ich will enable you to
charge your ik.i.,,oivilator at home
on your ,ow. .'".

Given away with every copy is a large
map of Europe shooing every important
Wireless Station. Look for its familiar
coloured cover.

'Radio VressICtct
PuBuStiVISOf wurnORITATIve .1rULESS UTERATURI

DEVEREUX COURT. STRAND. W.C.2.

biom all News-
agents and

Booksellers.

And at Staub
No. 5, Ideal

Home Ex -
hi hition,
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TO THE TRADE

WIRELESS
APPARATUS
All makers' Sets and Components at
USUAL TRADE DISCOUNTS.

WE are merchant Factors
carrying comprehensive

stocks. Best quality reliable
goods only.

THE WHOLESALE
ELECTRICAL CO.
( 1 9 2 2 ) L I 115A, I
78, CHARLOTTE ;STREET, W.1
Phone : i Nearest Station,.
Museum 7682. Goodge Street Tube. '

THE. VERY BEcT
SUPERTr ,

v'T I R rE S S
311 jiVit ITS
11111/111/actured only 121

. HE WILLOWBROOK Co.

282 -288, Belgrave Gate,
LEICESTER.

For really fine reception of the Broad-
casted Concerts you should listen -in on

" Supertone ' Receiving Sets.

AReceiving Sets

RADIAX which give

WE SATISFY YOU Magnificent Results
THE RADIAX CRYSTAL SET.
lu Lond,,ii will , Arre four pairs of

'phones.
lu in.th.,gans r. t.e with
front. u, p. curt timing swit, h.
enclosed crystal, licensed.

Pritie 92 6.
\Vith Acrid Itisaib.rs. hand
'phone, complete, re.ide f,,r

immediate use PRICE 58 6
One -Valve Receiver Set. in polls1,,,I point .k.T.1.,

TRICE. £3 10s.variable , ondenser, et, . ti
Two -Valve Set,
but with audio irequen, y
amplifier, tulles to 1,10,1
metres and has terminals f,,i
bailing indu, tainv for highs;

wavelengths.
PRICE £7 10s.

CS

Build your Set with
ID I'
'mad!".
Units. oniplete sets of parts, in-

cluding polished oak case,
drilled ebonite plate, con-
necting wires, covering and
all components with dia-
gram and instructions.
I 'nit t. 13etector .. 21 -
lilit 2. L.F. Amplifier 38 6
l'int 2A. L.F. Amplifier

12 valve) ..
3. Tuner .. 38 6

twit H.F. Amplifier 18 9
Those wins arc supplied H
required co s iland tested at sns

cost.
A Finished Doe, l'It.
HEADPHONES.

2,100 ohms. Let ra nu,
.§plendid I, re I 1.'11 I '114 .11,, .

VALVES. Fin, lin,. h. I (.1(wIg
All still ,t- I,. I it: /,

RADIAX LTD.
4, Percy St., London, W.1.

25 -

10 6

Business hours 9
3 minutes Tot , ,,1 I "Ins, :tan (90.

QUESTIONS & ANSWERS
COUPON

To accompany Questions
sent in during the week

commencing
Mar. 17th,1923

VOL. XI, NO. 24.
Bee Conditions on Page 813.
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904.431 away
avA.4.451./

When there is electric light, an aerial is unnecessary.
Plug a "Ducon " into an ordinary lamp holder or
wall socket ; connect to the wireless receiver and
you will receive the broadcasting perfectly.
The " Ducon " is applicable to all types of receivers,
from crystal to multi -valve.
Dealers not yet stocking are invited to ante for trade terms. Obtainable
from all leading wireless dealers, electrical contractors and stores or direct
front the makers.

ID)

Over 50,000 in use.

coa [1
The DUBILIER CONDENSER Co. (1921) Ltd.
Ducon Works, Goldhawk Rd., Shepherd's Bush,

London, W.12.
Telephone.. .. .. Hammersmith 1081,
telegrams  " Hivolicon Phone. London.

Ideal Home Exhibition, Stand 29, Neu. Hall Gallery.

'111111%[ '111110PLIllitt
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VULCANIZED FIBRE

SHEETS

RODS
TUBES

PANELS. CONDENSER TOPS.

KNOBS. INSULATING BUSHES.

TRANSFORMER BOBBINS.

SWITCH &TRANSFORMER BASES.

FIL.RES. FORMERS WASHERS.

TUBES FOR INDUCTANCES el(

IE MANUFACTURERS

WORKS.
MAIDSTONE. KENT HIGH ROAD

SOUTH TOTTENHAM N IS.

"STERLING"
COMBINED CRYSTAL AND VALVE SET.

A ,71,Cew

and
Unique

Set.

Average
Range

I 5 0

t9VC iles.

CALL TO SEE" IT AT OUR STAND NO. 31
RADIO SECTION, IDEAL HOME EXHIBITION.

STERLING TELEPHONE & ELECTRIC Co. Ltd.
210,212, TOTTENHAM COURT ROAD, LONDON, W.1
Telephone No. -4144 Museum (7 liner. Telegrams--" Commis, Wesdo, London." Works --DAGENHAM, ESSEX.
Branches -NEWCASTLE-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 Broadoaster'
Licence issued by the Postmaster -General.
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1

Ideal
Music

1
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HILOPHONE
Det.,

3

. ..;

-Valve
1

and

1

-

H.F., 1 L.F.

Instrument
Telephony

,

.

.

:+.-
,

H.P.R.
WAVELENGTH

INDICATOR

 .,, .

PATENT

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 2L0 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 i-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.. .. S34 0 0
British Broadcasting Co.'s British Broadcasting Co.'s

Charge .. .. .. 2 5 o Charge .. .. .. 2 5 0
427 5 0 £36 5 o

Pioneer

CARLTON

Ti.:

H.P.R.

REGENT

Designers

x719.

WIRELESS,
and Makers of
Head Office
HOUSE,

KINGSWAY,

Fine
and Demonstration

GREAT
LONDON,

Valve Receiving Instruments
Room i

QUEEN
W.C.2

(Opposite

LTD.
for

STREET,
Kingsway

Amateurs.

Tkeagre)
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The London Telegraph Training College, Ltd.
Telephone : WESTERN 2896. Morse House, Earl's Court, S.W. ESTABLISHED 25 YEARS

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

rARENTS
desirous of placing their sons in either of the above Services and of affording them the best training facilities should

apply for particulars of Courses and the methods of instruction which place this institution in the first rank. Cable Telegraphy
offers at the present time excellent prospects to youths from r 5 years of age and upwards, and the College has exclusive facilities for
obtaining posts for qualified students in the leading Cable Companies at commencing salaam of £150 to £30o per annum, with yearly
increments of 02 to L25, and ultimate possibilities of obtaining positions as Supervisors, Assistant Superintendents, Managers, etc.

In the Wireless Telegraph Service the commencing remuneration at the present time is approximately ti5o per annum,
and operators when qualified are nominated by the College for appointments as and when they occur. No correspondence classes
or branches.

IIIAY AND EVENING CLASSES.
us containing all information will be forwarded on application to THE SECRETARY (DEPT. H.), 262, Earl's Court

rIcTrelarl's Court, London, S.W.S.
Sole Propridors of the " Scott" Training Disc, which contains useful formula, and other information for Wireless Telegraph
Operators and is invaluable to Army Signalling Officers for range finding, etc.

Price, complete with instructions for use, 1/-. Postage 2c1.

The World's most FAMOUS CRYSTAL

ELECTRONITE
(BRITISH MANUFACTURE)

IT GIVES THE RESULT
The results obtained from this Crystal are
shown by the fact that over 500 samples
have been sold during one day at The
Ideal Home Exhibition, entirely on
recommendation of satisfied clients.

We are the Sole Distributors for the World
PRICE : Single Crystal with length
of Tordinodium Wire .. 1/6

Postage 2.1.
Trade Supplied.

34, HIGH HOLBORN, LONDON,
Pions: Holborn 2x1111.

Wireless
You CAN get it on the

ASHDOWN
New 2 -Valve B.B.C. Set

Approximate range with Standard Aerial

200 MILES
With' Birmingham as a centre, covers Manchester,
Cardiff, Newcastle and London. The latter, to the
exclusion of Birmingham, can be got on a

Loud Speaker
Set only
Complete
B.B.C. and Marconi Rty. .

£11 0 0
£18 10 0

fa 0 0

H. E. Ashdown (Birmingham) Ltd
Wireless Apparatus Manufacturers

PERRY BARR BIRMINGHAM
Tele.: Segment 'Phone: Northern 859

"Western Counties"Accumulators
co.:Vett. for Wireless Use. oliegtloir.i.t.
THE MOST RELIABLE AND MODERATE PRICED

ACCUMULATOR ON THE MARKET.

6 Volts.
I Ld.

60 sump hours - 1 17 6
120 - 2 12 6

4 Volts.
80 amp hours - 1 8 6

Packed in non -returnable cases
at 9d. each.

The WESTLRN CO UN FIES
Electrical & Engineering

Company,
MIDLAND BANK CHAMBERS,
Wire Electron. 'Phone

Yeovil Yeovil. 223

BRANCH FOR MESSRS. BURNDEPT, LTD.
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URNDIE
WO PE [LESS P PARAMUS

frsWkwer
AN AERIAL CONCERT.

Listening -in from an Aeroplane.

The Ethophone
Receives Broadcast Anywhere
.ee what " `the ,911Corning Jays-
r -r HE Ethophone V has been specially designed to receive Broad-

' case anywhere. During the demonstration in the air, the Broad-
concert from 2L0 was received without aerial or earth. Concerts

have been received on a loud speaker on a fast-moving motor
car. This instrument also receives American Broadcast when
conditions are favourable.
The Ethophone V is a 4 -valve broadcast receiver using variable
reaction in a manner approved by the Postmaster -General. It is
specially designed for use in the home, and presents no difficulties
in operation.

ll'rite to us for pamphkts and all particulars.
All trade enquiries to be addressed to the Factory.

No. see. The Ethophone IV (3 -valve), in oak cabinet, inclusive
of three Marconi-Osram Valves, High Tension Battery
and full instructions

No. 607. The Ethophone V (4-vah,e), as above ..
33 guineas. A.
38 guineas. A.

In French polished mahogany cabinet .. extra 2 guineas. A.
Complete Set of Extras.

Accumulator No. 151 Telephotos No. 130B. Loud Speaker No. 208B. i
Aerial Wire Nu. 251 4 Insulators No. 258 Lead -iii Tube No. 232
6 yards Wire No. 201 10 guineas. A.

Burndept Ltd. wish to state that this test was carried out
through the all-round efficiency of the Ethophone V. This
apparatus cannot be sold to commercial air services owing
to the terms of the Marconi licence.

BURNDEPT LTD. BELonFdon Offices anEdESh,owrooms :-
STRAND, W.C.1

AERIAL AND EASTNOR WORKS, BLACKHEATH, S.E.3
Lond.i. Assura...e House, 249, George Street, 93, Holm Street, l'layhouse Arcade, 133, New Street,

Bond Place, LEEDS. ABERDEEN. GLASGOW. GUILDFORD. BIRMINGHAM.
CANADIAN OFFICES -172, King Street %Vest, Toronto, CANADA.

-

Hullo! little! we are listening to the ron
..I " Teteptenin this tneasage by wirer. s t.

crotlos Aerodrome 'cetera., afternoon.
Vi.

.P..3...01:obint,,zahn..w.an pidouittsi;.,.:in.af

it t ci.cvt iog experiment is listening -in to a broad...,..t toncert. lio,wea speaking from In. seat 10
at. aeroplane :ravelling at ninety miles an hour
at a height of 1.20011. over Croydon. A small
tarty were gathered in the robot liptening to 

.L concert broadcasted. from Ilarconi Hone.* at'Post three o'clock.
Each of the part, wore headphones. !item,

ii on a four -valve ranter 011110.A n ilrial orearth. The instrument wait n Ethophone V.
manufutured by Berndept ill.irr.ttcdo of
Blackheath, which employ. a reit, lion in a
manner pproved by the rOflmaqtr-Genlal

Carrying seven parisengert, the aeroplane ree
won after three o'clodi rub a nose that entild
have dr.-wned any .nnrort. feu for the proton.
bon of the car -means. An the machine roa.
higher the rIpara.r. nt Our tritioc unproved An
nriliestral piece wa - lirin played. and it C111.4'
to the liteners tr,,h the clarity of a fiiedgramophone. Son, rode Iced Theo .,
special best. a speed. ca. soddenly broadcasted.
Thi., wan nit to es.ily heard, though it was
understood to be an appal in aid of ;ft.
Donsto's work for use blind.

The receiving set. which ii.at nonistneil in a
mahogany hoe. with a total wer,,ht of :Pill, .

has been tented previously on rnotorenrs with
excellent resulta. The experiment yesterday
was carried out by Mr. G. C. Sheen and Mr.
N D. Bryre for Burndopt ilmiterli. and Cap-
tain Giver and Captain Game erre present on
the ground a reprerrentative, of Cie lo. tine
Ad. lane. whbsli had :cot too mai hod fi r tie

91, Bridge Street.
MANCHESTER,
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GAMAGES NEW
MULTI -VALVE RECEIVERS
These sets are the results of vcry Larefully otga,s4
experiments in Broadcast Reception, which has enabled
us to offer the public a reliable Receiver, covering a wave
range of 300-3,000 metres, with a minimum number of
controls consistent with good operating. Simplicity is
one of the outstanding features, together with unique design.
All valves are enclosed so that no glare to the eyes is
experienced and breakage is impossible. All connections are
made at the back of the set, and the high tension battery is
enclosed. The Cabinet is made of 7 're- solid Walnut and
workmanship throughout is perfection.
Made in the following sizes :-

3 -Valve Set, range 6o to bo milts on telephones 1233o miles on Loud !,p,
3 -Valve Set, range r5o to zoo miles on

telephones .. £23 10 0
4 -Valve Set, range zoo to z5o miles

on telephones £30 0 0
95 to 40 miles on Loud Speaker.

5 -Valve Set, range 200 to 300 miles £35 10 0
6 -Valve Set, range 30o to 35o miles

Valves, 15/- each extra. £42 7 6
Complete Set of Accessories, includ-

ing 'phones, extra per set .. . £7 0 0

Stamped
B.B.C.

soolO1191b-

Stamped B.B.C.

" SONUS " TWO -VALVE BROADCAST
RECEIVER (Improved Model)

Consisting of one High Frequency and Detecting Valv.
Telephony from Broadcasting Stations up to 6o miles distatc
can be satisfactorily received on telephones and Low Frequent.
Amplifying Valves can be added, to increase the volume
music for purposes of operating a loud speaker or sever.
pairs of 'phones. The number of Low Frequency Val. -
required depends upon the distance from the Transmitti[J..
Station. Slusic and speech are exceptionally clear on th,
Broad, ast Receiver. The Set has been designed to work 
the average aerial, and has a wave range of 30o to 3.000 meth
which enables the owner to receive tl,,
known Time Signals from Paris. The range of
reception of Spark Signals is approximately
r5o to 2,000 miles. This set is in accordance
with the requirements of Postmaster -General.
and has been passed by him.

Price, complete as sho.,,
21

VALUE IN SUNDRIES
Single -Valve Ampli-

fiers for increasing 42 -volume of sound..
Improved " Sonus " 50 -type, Model A.x
Single- Valve High

Frequency Ampli
tiers for inereasii,: 70
the range

" )ra " or "Ediswa,. 15i"v.'s "
Write Now for CA

Marconi - Osrani " 17 /
Valves .. I

Fixed Condensers,
b. es t qualityoo 2., 31,

Valve Holders, good 1/6quality ..
Filament Resistance 3 '-
Earthing Switches on A in

porcelain ..
TALOGUE, Post Free.

" SONUS "
TWO -VALVE

AMPLIFIER
for use with Crystal
or Valve Sets for
magnifying music
and speech, and for

operating a loud
speaker. Beauti-

fully made of
best material
and w o r

ans hi p
throughout.

PRICE

6GNS.
Valves extra.

B.B.C.
Royalty.
21 extra.

GAMAGES  HOLBORN  LONDON  E.C.1
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Re - Radiation abolished by using
THE " AJAX " ANTI -RE -RADIATING UNIT

No more announcements
from the Broadcasting
Stations regarding re -
radiation.

Sold on the money -hack
system.

You can add to your own
pleasure, prevent annoy-
ance to your wireless
neighbours and comply
with the P.M.G.'s require-
ments by fitting this Unit
to your receiving set.

VVV

1111P1111111111.

THE CLAIMS FOR THE UNIT ARE AS FOLLOWS :
I. 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 is the discovery of the year.
11. You cannot afford to be without it.
12. Sent Post Free with a money -back guarantee.

PRICES : No. 1, 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 from 4

TRADE ENQUIRIES INVITED
PareNTe 8 S anp S 0 Le NellkUFeACTUkekS :
THE WELLINGTON ELECTRICAL AND
RADIO ENGINEERING WORKS, LTD.
1, Arthur Street, ALDERSHOT

-home .1 LDERSHOT 44
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TEN DIFFERENT BRITISH AND
FOREIGN BROADCASTING STATIONS

all heard clearly at Salisbury on the Super
Reliaphone No. 2 One Knob Control Receiver

LONDON, BIRMINGHAM, MANCHESTER, GLASGOW, CARDIFF,
PARIS RADIO, EIFFEL TOWER, SPAIN, CAIRO & NEWARK, U.S.A.

This is the remarkable result achieved with this Radio Receiver, and is a striking
demonstration of its great sensitivity, extremely accurate selectivity, and absolute
simplicity of operation.

TYPE
TESTED

and approved by
Postmaster -

General

Reg. P.O. No. 0149.

TWO -NOTE
MAGNIFI E R

£8 10 0
fill Royaliie,

included.

A WONDERFUL SET AT A WONDERFUL PRICE.
Super Reliaphone No. 2.

LETTER OF APPRECIATION.
Mean. The Wholesale Wireless Co., Ltd.,

103, Farringdon Road. E.C.1. 9th March, 1923.Dear Sin.
lam pleased to inform you bow delighted I am with the Super Reliaphone No. 2. With the addition of a two -note magnifier I have

received telephony from here clearly and distinctly from all British Broadcasting Stations, Paris Radio and the Eiffel Tower. I have alsoreceived Morse from Spain, Cairo and Newark, U.S.A. I have had many years' army experience with Wireless, and I consider your sets
the most efficient of any bearing the B.B.C. stamp.

Yours faithfully,
W. H. M. Goodwin,

Staff -Sergeant, Royal Engineers, Bulford Camp, Wilts.

EXQUISITE IN DESIGN. BETTER VALUE IS UNOBTAINABLE. DEMONSTRATIONS
DAILY. ILLUSTRATED CATALOGUE FREE. LIBERAL DISCOUNTS.

RECEIVER
as illustrated

£14 10 0

Complete with
Accessories

£20 0 0
All Royalties

included.

Belford Camp, Wilts.

THE WHOLESALE WIRELESS CO., LTD.
103, FARRINGDON ROAD LONDON, E.C.1

Velephone-Clerkenwell 5312.
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3, FINCHLEY ROAD, ST. JOHN'S WOOD. N.W.8
Hampstead 1844

HEADPHONES, 4,000
ohms - - - 22/6

(Post 9d.)

WOUND FORMERS, ac-

cording to size,
each 2,'8 and 4/8

Bottles of special shellac
ready for use - 9d.

VALVE HOLDERS in highly
polished moulded ebonite 1 /-

L.F. TRANSFORMERS
each.12/6

VARIABLE CONDENSERS.
mica Dielectric, capacity
'00055 - - - 18, -

FILAMENT RESISTANCES
36

3 COIL HOLDERS - 20/-

H.T. BATTERIES, 36 volts.
tapped of with Wander
Plug - - - - 8/6

DUBILIER GRID LEAKS
AND CONDENSER - 5/ -

The well-known dlectronite Crystal can be obtained from us.

ELIMINATE DISTORTION

Gimbolder Tuning Stand. (Patent applied for).

DUE TO CONDENSER ACTION, and secure

PERFECT TONE RECEPTION
by using

"IGRANIC"
GIMBAL MOUNTED HONEYCOMB COILS

with

GIMBOLDER TUNING STANDS

See our Stand No. 9 (New Hall Gallery) Ideal Home Exhibition
Write for Leaflets U9.

GLASGOW.
MANCHESTER.
BIRMINGHAM.

147, Queen Victoria St.,
LONDON.

GRAMIC
/ELECTRIC Co..Ltd.

BRADFORD.
NEWCASTLE.
CARDIFF.

Works :

41NDINcy Eistow Road, BEDFORD.

.<41111M..
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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 45o 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 (27o 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 (2o pages) ; Meteorological Section, showing all Regular Transmissions of

Hydrogrsphic,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 Calculations, 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 12-13, Henrietta Street
9 Strand, London, W.C.2
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Your Broadcast Receiver 11

.---- w.AND HOW TO WORK I T ----
--__

-.= ..-.-

-m-----:* By Percy W. Harris F_ --r--

...-- -=-..

.a-=--
.7---_
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THIS NEW BOOK THROWS A NEW LIGHT

ON A NEW SUBJECT

It will help you to

GET THE BEST FROM YOUR RECEIVING SET

68 Pages
PRICE

OP
Postage 2d.

With Illustrations

=
--- E VERY owner of a wireless set CONTENTS.-A General Talk on

_=-..
._-_.

=-= is naturally anxious to get the =_--

=-- Wireless Broadcasting-The Station
..m best possible results from the par-
- ticular apparatus he has acquired, in Operation-Essential Parts of

-.--7.- and while a card of instructions a Broadcast Receiver-The Aerial ;
or a pamphlet is supplied with the Tuner ; the Detector ; Crystals
almost every set, this small hand- Used in Broadcast Receivers-The

---=-. book, based on experience with ri.. as
Valve-Valve Accessories and Man -

many receivers, will be helpful- agement-Essential Parts of a
well as interesting. Our purpose is

F -7E just to help the beginner to get all WirelessReceiver-Telephone Head- .-...-

-...= that is possible out of the receiver, pieces-Loud Speakers-Accumu-
bebe it a humble crystal or an I ators and their Management- =-.-._

_-.-
=

.- elaborate multi -valve set. Reaction : Its Use and Abuse.-- =

THE WIRELESS PRESS, LTD
HENRIETTA STREET

.2., STRAND, LONDON, W.0
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SINGLE CONDENSERS
AT WHOLESALE PRICES
Direct from the Makers-Saving Middlemen's Profits.

 Complete in EVERY respect and
 exactly as illustrated, to the

following specification.

- ===.

TYPE A.I Cap. '0005

111111111

APPRECIATION FROM
PEOPLE WHO MATTER.

, Old Bond Street, W. z.
GENTLEMEN,

With reference to the Condenser
oor, which you supplied to our order
yesterday. This was fitted to an H.P.R.
tuner and amplifier last night with the
most satisfactory results. The tuning of
the Pans concerts has been made infinitely
..isier. We consider your instrument the
most wonderful value and a model of
%%hat workmanship should be. You make
any use you like of this letter.

Yours truly, A. 0. FRENCH BREWSTER.
Engineers' Office, Electricity Works,

Bexhill.
)1 AR SIRS,

The 0005 Condenser I
sired from you is quite a well -finished

piece ol work . . .

Yours faithfully, R. C. CARTER.
r, Albion Street, Leeds.

DEAR SIRS,
. . . . Your name was given, with

 ommendatiotis, by Mr. N. Whiteley.
"cretary of the Bradford Wireless
!s wiety.

INGLEBY & CO., LTD.
Electricity Vt'orks. Ilirkdale.

I ti AR SIRS,
. . . . We are very pleased with the

ondensers supplied to our order of the
13th, and if this order receives the same
prompt attention we shall be grateful.

BIRKDALE DISTRICT ELECTRIC
SEMI CoMPAN V.

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

Vernier Condensers, 3 plate, 3/9 ; 5 plate, 4/6
Postage and Packing :
1, 1/- ; 2, 1'3 ; 3, 1/6

more than 3 kindly include ample for
packing and carriage.

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.

3111111111111111111111111111 1111111111111111111111111111111111111111111111111111

===.

Rotary, Air Dielectric, 22 Gauge Aluminium
Vanes. Metal to Metal Adjustable Bearings.
Spacing between plates sufficient for pressure up to
1,000 volts. Engraved Ebonite Dial.
TYPE A I. 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 II. is suitable for mounting on any Panel up to r thick by
drilling 3 holes. Supplied with screws for fixing.

PRICES :
Type A.I. Plates. Type A.II.

 001 . . 17/6 57 .001 . . 10/-
 0005 15/ - 29 .0005 . . 8/6
.0003 13/9 19 .0003 .. 6/9
.0002 12/6 13 .0002 .. 5/6

If

Prompt
Delivery.

Cash with
order.

FALCONS
THE CONDENSER PEOPLE
spa, HERMITAGE ROAD, LONDON, N.4.

Finsbury l'ark. near the Manor House.

Type A.II. Cap. '0005.II
.m r, i liillllllllllllllllllllllllllllfllllllllllllllllllll
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ARCONI VALVE
((MADE AT THE osExLANIP WORKS

MARCONI VALVE

i1:110alk4b.

COVERED 1)) VARIOUS PA 1 I \ I -

For Broadcasting

Every Marconi Valve
is stamped with this

seal.

" R. Type Valve
A general purposes valve which will perform all the

diverse functions of the Thermionic Valve.
It will give good results as a detector, high frequency

or low frequency amplifier, and as local oscillator.
Filament volts, 4.0. Filament current, o.67.

Plate volts, 45, ho.
PRICE . .. 17 6 each.

Large Stocks Immediate Delivery
Complete Catalogue on application

:WHO! S 4 / / /X.)

Ka ISM NUL

TI1

"D.E.R." Type
Valve

This valve (um tem. the sante as the" R" type, but
in a superior way. It has a low temperature filament
which works at a dull red heat resulting in very long
life, low filament consumption, and the elimination of
all circuit noises.

Recommended for general receiving purposes, and
especially in cases where convenient facilities for
recharging accumulators are not available.

An accumulator used with an R " type valve
requiring recharge once per week will last on one charge
for four or five weeks with a " D.E.R." type valve,
thus effecting a considerable saving.

Filament volts, 1 8. Filament current, 04. Plate
volts, 30 50.

PRICE £2 each.

lb/

1,WORAS

ENS

THE GENERAL ELECTRIC CO., LTD.,
Head Office : Magnet House, Kingsway, London, W.C.2.
Branches throughout the 'United Kingdom and in all the principal markets of the World. ,
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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 Variometsrs.
MOULDED KNOBS (various patterns),
COMBINED DIALS AND KNOBS,

3", 34" 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 : "Ebonlseth, Ace. London." 'Phone : Central 12754.

J

ECONOMIC
ELECTRI

VARIOMETER
Plug-in type to fitthe standard
honeycomb coil
sockets. Tunes
up to 440 metres.
PRICE - 15/-

Continouusly VARIABLE
GRID LEAK 0-5 megohms.
PRICE - 5/ -

The " EEC " RADIO BOOK comprises 40 pages and 250
illustrations of the latest Radio apparatus. Write us to -day
tot a copy post free 4d.

EEL
`qv rooms :

303, EUSTON ROAD, N.W.1

Branch Showrooms & Works:
TWICKENHAM

MEN
DRY BATTERIES

FOR THE L.T. CIRCUIT

" DULL EMITTER " RECEIVING VALVES

Size 653, dimensions 131 x 51 x 61 high, weight Aunt 26 lbs.

By employing this type of valve it is possible
to use dry batteries successfully for filament
heating in place of the usual secondary battery.
This is of considerable advantage to those who
fmd it difficult or impossible to get accumulators
recharged or who prefer a battery which does not
require any attention in use.

The following four sizes of these Dry Batteries
are available :
SizeN". Commencing

Volts.

Additional
Terminals;
At-Volts.

Price.

853 44 6 & 74 31/6
907 3 44 Liz 6 30f-
908 3 30/-
909 3 461-

The- tyres of Marconi-Osram valves recommended
for use with these batteries are as follow :-
Type L. T. 2 valve.. ..No. 853 size battery.
Types D. E. V. & D. E. Q. do. No. 907 do.
Type D. E. R. salve .. No. 908 do.
Type L. T. 3 valve.. . . No. 909 do.

In the ease of the Nos. 853 and 907 batteries,
the additional terminals are provided to counter.
act the fall in voltage due to usage, connection
being made to the additional terminals as and
when it is found that, with the whole of the
filament resistance cut out, the first section of
the battery does not provide sufficient voltage
to heat the filament of the valve to its correct
operating temperature.

SIEMENS BROTHERS & CO., LTD.
WOOLWICH, LONDON, S.E. 18
Telegrams-Siemens, Woolwich. Telephone-City 640o
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LISSEN CO.uPONENT5 WELL THOUGHT OUT,
THEN WELL MADE.

RADIO FREQUENCY AMPLIFICATION
This sell -tuned Anode Reactance (provisional patent) with
switch combined is the most satisfactory method of short-wave
H.F. amplification. Increases the range of a set and kings 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 ccgutectione to make to tinned
tags provided. The work of hours is done in a few minutes.
Two ranges 150 to 600 metres 27 (I3

150 to 10,000 metres S2,6
Simple wiring diagram sent out with each.
LISSEN ROTARY SWITCH (provisional patent) for use with
tapped inductances, etc., does away with nuts, washer., 'outset
studs, etc., saves drilling, makes a smooth wiping contact, 10 -.
These two components save makers and amateurs hours at
work. Dealers and makers should send for samples. Cash
with order to new sceounts avoids delay

LISSEN COMPANY,
WOODGER ROAD, OOLDHAWK ROAD, LONDON, W.12
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11For the Discriminating Amateur. Um
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so A Precision Condenser .a
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%
a. For Home -built Sets.
% Es

The Marooni Scientific% N
Instrument Oompany,Ltd., in s

N
E pursuance of its policy of

N
o

sill
providing the discriminating

E
s experimenter with high-grado i

N.
component parts, has pre -

RNpared a new type variable
o

w
condenser possessing features sa

o
w

which will appeal to every es
Us serious amateur. As will be Ns
N

E
seen from the photograph, %
there are NO WASHERS,E

N the plates and supports are
Us

a s
am

of BRASS, while both
U

m

U
N fixed and moving plates are

cis
m

am
SOLDERED TO THE SUP -

N
E PORTS, ensuring perfect

conductivity and a minimum
of resistance loss. The end U

N
s Nplates are also of brass s

POSITIVE CONNECTION NU

E
D w ith the mo ving plates is m ado NE

E
N

by means of copper strip. E
o

w
o

w
U

N
The condenser is supplied No

g
m

ready for panel mounting s
complete with dial, bushing ses

U
m and ebonite knob. To mount

N
s

the condenser, it is only
N

E
UNnecessary to drill a central

Es Patent applied for. hole I diameter and three UN

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 UN

Ins those who wish to use it instead of the dial. me
is %

30/
The price of this high-grade precision instrument isa Ns

we -Us Us
COMPLETE AND POST FREE we
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o so
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EThe Marconi Scientific Instrument Co., Ltd. .as
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A Highly Efficient Receiving Set for £5 : 0 : 0
NO EXTRAS NO UPKEEP COSTS

Filament Resistances .. 3 9
" Ideal " Valve Accumulators,

in cases --
4 -Volt 50 amp. .. .

.

24 -
(Carriage 2/-)

6 -Volt so amp. .. 35 -
(Carriage 3/-)

Variable Condensers (of various
capacities) .. .. from 6 -

Fixed Condensers .. 2 6
3 -Coil Holder, complete unit for

use with Standard Coils .. 20 -

VALVES.
Ora ..
M.O. " R "
Cossar -
Ediswan

.. 176

.. 15 -

WATES BROS.
13-14, Great Queen Street,
LONDON : W.C.2

57''' Liu ak,olg, II, skew

The Wates Crystal Receiving Set receives Broadcast Music
for 30 miles without intricate adjustment. One movable
switch arm gives any desired wavelength.
The Crystal is enclosed in a glass case, making one adjust-
ment almost permanent.
The Set is supplied complete in a highly polished mahogany
case, together with Head 'Phones, too ft. Aerial Wire, Aerial
Insulators, Aluminium Aerial Pulley.
This Set can be adapted to take a Loud Speaker with the
aid of the Wates System of Note
Magnifiers, one, two or three
being required according to
distance.
This system enables you to get a
clearness and strength of signals
unrivalled by any Valve Set.
Not only do we supply complete
Receiving Sets (Crystal or
Valve), but also all component
parts.
A visit to our Showrooms will
interest you.
DEMONSTRATIONS GLADLY
GIVEN.

J. BURNS, Li D.

Wangye Works,
Chadwell Heath, Essex.

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

CONDENSERS.
001 mfd. .

0005
0003
00005 

Filament Resistances
Terminals with high base
Contact Studs, with nuts .

Sliders, with springs and studs
Ebonite Coil Holders
Ebonite Knobs ..
Ebonite Panels, prices on application.

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

Retail price
each 13 6
each 10 -
each 9 -
each 4 6
each 2 -
doz. 1 6
doz. 9d.
each 9d.
each 12 6
doz. 4 -

£4
Vulcanised Fibre and Ebonite
Sheets, Rods & Tubes from stock.

EBONITE AND
VULCANITE

TUBES RODS --SHEETS

LARGE
STOCKS

BRITANNIA RUBBER AND
KAMPTULICON CO., LTD.
7. NEWGATE ST., LONDON, E.C.1

21t3 Central Britannia,London
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American Ideas in British Design.
THE CONSTRUCTION OF A FOUR -VALVE DETECTOR AMPLIFIER.

By PERCY W. HARRIS.

THE instrument I am about to describe
was designed and built in the endeavour
to produce an efficient four -valve set

which would combine simplicity of operation
with compactness. In addition it incorporates
two features not frequently found in British
amateur - built

and-jack control
and concealed
valves. It is not
a complete re-
ceiver, as the
means of tuning
are absent, but
it can be at-
tached to any
existing tuner

-,. and will be found
a very interesting
instrument to
build and oper-
ate.

The first valve
is used as a high
frequency am-
plifier, the second
as a detector and Detector

the third and fully described

fourth as note magnifiers. The coupling
of the high frequency valve is of the
reactance -capacity type, the anode coil being
provided with twelve tappings to cover
all wavelengths. While this form of coil
is not quite so efficient, save on its " peaks "

.4 Four-V(11m ler, the construction
in this article. iS an advantage
when it is desired to leave the set accurately
tuned to a station with the valve rheostats
set at the best position for each valve. Once
these positions have been found the whole
instrument can be switched off, left for the
night, and switched on again the next evening

or optimum points, as one which is combined
with a variable condenser, it is nevertheless
very simple to handle and gives good results,
even in the hands of the beginner.

A particular advantage of this instrument
is the simplicity with which it is possible to

change from one
combination of
valves to another.
If the photo-
graphs and
diagrams are
examined, it will
be seen that
there are three
plug sockets and
three switches on
the front of the
instrument. The
switch on the
right is a mini-
ature tumbler
switch made of
ebonite, serving
to switch all of
the valves on
and off as re-
quired. Thisof which is
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without the necessity of making new adjust-
ments. This is much appreciated by unskilled
members of the family who may want to hear
the bedtime stories in daddy's absence.

The central switch controls the high -
frequency coupling coil tappings. The wave-
length ranges for each tapping are supplied
with the coil and can be marked on the panel
or noted in any convenient place, such as on
the inside of the lid of the box. There are
actually 13 studs, the first being an " off "
position, which is sometimes useful for ex-
perimental work.

The left-hand two-way switch serves to
switch the high frequency valve in or out.
The three jacks are so wired that when the
plug belonging to the telephones or loud

D AND RADIO REV I EW MUCce 24, 1923

each circuit before forming an opinion as to
its relative merits.

The terminals are marked in the diagram
on this page, and explain themselves The
large diagram on page 82o shows the internal
connections and arrangements of components
on the back of the panel and on the base of
the instrument. To understand this diagram
it must be remembered that it is drawn as
if the panel were laid flat on the table in the
same plane as the baseboard. The relative
position of parts can be better understood by
bending the drawing so as to bring the back
of the panel vertical, leaving the baseboard
flat.

Before we start the constructional work,
here are the components required :-

0 0

DETECTOR

C,

3 6 7

30
0° 0 000°

20 00

I

000 00e
nr RANGE

SWITCH

I'' NOTE MAO

0 0 0

0 0
orr

0 0 ON

Diagram allowing the layout of the panel (top).

speaker is placed in the left-hand hole we
work with the detector valve (with or without
the high frequency valve preceding it, according
to the position of the switch), while plugging
in to the central or right-hand holes brings
in one or two note magnifying valves as
required. There is a separate filament resistance
for each valve so that those not required can
be cut off, saving current.

A further advantage lies in the fact that the
filament resistances can be set to suit each
particular valve, a matter of some importance
if one desires to use or try different kinds
for different purposes. Some valves, for
instance, work very well for note -magnifiers,
but poorly for detectors or high frequency
amplifiers, and it is well to try each valve in

LT
C

r)

Ebonite panel, i" or :.;" thick, measuring
12" by 7". (This is the smallest possible
size for the components used, and if desired
it can be larger).

Ebonite strip, 'or by IA" by 1".
Suitable tapped anode coil.
Ten terminals.
Four filament resistances for panel mount-

ing.
Two double -circuit jacks.
One single -circuit jack.
Two switch -knobs with arms.
Fifteen contact studs.
One miniature tumbler switch (this can be

obtained from any dealer in motor acces-
sories).

One grid leak (2 megohms).
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Fixed condensers as follows (one each) :
0.0003 mfds.
ooot mfd
oot mfd.

Two intervalve transformers of any good
make.

Four valve sockets.
One plug for jacks.
Suitable hinged -lid box, constructed in

a manner to be described.
Quantity of connecting wire (tinned) and

insulating tubing.
About three dozen 6BA metal screws with

nuts. (These may be about f" long).
The first step is to remove the shiny surface

of the ebonite with fine emery paper, working
with a circular motion so as to give a smooth
even finish without scratches. The edges of
the ebonite should also be finished off smoothly.
This can be done by glueing a strip of emery
paper to a board and rubbing the edges of the
panel along the abrasive surface so formed.

Now mark out the back of the panel with
the positions of the various terminals and
components. Use for this purpose a sharp
" scriber," which can be purchased from any
tool shop for about a shilling. With the aid
of a ruler or other straight edge scratch a
fine line parallel with the left and right edges at
a distance of three quarters of an inch in. On
these lines mark off (by means of a transverse
scratch) points at in. from the top, at t / ins.,
22 ins., and 32 ins. These points will give
the positions for the sets of four terminals on
each side.

You will also need three horizontal lines,
the uppermost being two inches, the second
four, and the lowest five and a half inches
from the top. These three lines will give you
the horizontal positions for the switches, jacks
and filament resistances. The thirteen point
switch is placed centrally on the upper line,
while the centre points of the right and left-
hand switches are two inches from each side.
On the middle line mark off points at the
exact centre and at 22 ins. on each side of
this, so as to give the positions for the jacks.

Other points will need to be marked off to
take the fixing screws for the box, the various
components and the switch points. These
cannot be indicated by measurements, as they
will differ for different components. Their
positions are best found by laying out the
components in their correct positions on the
back of the panel.
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As this set can be made to look very pleasing
when finished, the reader is strongly advised to
take pains with this initial marking out. When
all the positions have been indicated, take
a centre -punch (this can be bought for a shilling,
or a substitute can be made from a large French
nail), and with a hammer make a small
depression on the exact point where a hole is
to be drilled. Do not trust the drill to make
a hole in the place you want, with merely a
scratch to guide it-drills have a nasty habit
of slipping about a sixteenth of an inch without
being noticed, if there is no central depression
as a guide. The use of a centre -punch is
strongly advocated and will make drilling
much neater and simpler than is otherwise
possible.

Here is a hint which will be found helpful
when it is necessary to drill holes to take
fixing screws for such items as the fixed con-
denser, grid leak and tumbler switch. These
articles will probably have holes already drilled
in them, and it is then merely necessary to drill
clearance holes in the panels through which
suitable screws can be passed, nuts holding
the screws in place. Many beginners find
difficulty in drilling the holes in the exact
places necessitated by the holes in the com-
ponents. The simplest way is to lay the article
on the panel in the position it is to occupy,
and drill through one of the holes in the article.
The drill is then withdrawn and a suitable
metal screw (probably 6 BA) dropped through
the clearance hole so formed, holding that
end of the component in place. The second
hole can now be drilled in the same way. If
this is done the beginner is often saved the
annoyance of finding that the holes in the
panel and those in the components do not
exactly coincide.

The holes to take the jacks will probably
be larger than the largest drill available to
the average experimenter. In this case it is
well to mark out on the panel small circles of
the size required, and then drill out the centres
with the biggest drill available. The holes
can then be enlarged with the help of a fret -
saw or a round file.

The radius of the semicircle on which the
studs will fall will of course depend upon the
radius of the switch arm used. The separation
of the studs should be just less than the width
of the switch arm, or the latter will fall between
the studs when the switch is rotated. To
determine the points for drilling the holes
for the studs, first scratch with dividers a semi-
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Diagram of connection., for the underxide of the panel.
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circle of the radius of the switch arm, next
mark off the point for the stud numbered 6
(this is exactly on the centre line of the panel),
and then with the same dividers mark off six
points on each side. This will give a sym-
metrical layout. As before, use a centre
punch before drilling. The drilling of the
holes for the two -point switch on the left of
the panel will present no difficulties, nor will
the drillings for the filament resistance
spindles and their securing screws. For these
latter adopt the procedure advocated in a
previous paragraph, drilling through the holes
in the resistance formers.

After the panel has been drilled, lay it aside
and drill the strip of ebonite which is to take
the valve holders. For convenience in wiring,
it is advisable to drill holes around each of
the valve sockets as shown in the illustration.
You will see why later. The strip must have
a hole at each end to take the wood screws for
securing it to the base strips.

The remaining holes are for the grid leak,
grid condenser and the tapped anode coil.
The grid leak is wired between the grid
condenser and the filament, and not across the
grid condenser, so that the pattern of grid
condenser which carries the grid leak in clips
across it will not do. In the illustration
of the back of the panel the grid leak and con-
denser are both made up between strips of
ebonite. There is no special reason for this
other than that the author happened to have
these two components handy. The reader
will probably use small ready-made grid
condensers and a leak between clips. The
holes for these are easily made as previously
explained, as are the holes for the tapped
anode coil bracket.

Before we can wire up the instrument it
is necessary to make a suitable cabinet. This
should measure (if exact dimensions of the
panel described are followed) 12" by 7" by 8r
externally. The baseboard, measuring 81"
wide, should have fixed at each end strips of
wood measuring 8r by r" by about r thick.
The length of this base should be 12", less
twice the thickness of the wood used for the
'ide pieces, as these will be screwed to the
ends and will be partly supported by the
thickness of the strips which also serve to
raise the valve -holders to allow room for the
wiring and the projecting legs.

The back and the top are fixed in place
after the panel has been fitted and the instru-
ment wired. The top should have a hinged
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lid to allow access to the valves. The back
is simply a suitable piece of wood which can
be screwed on when required.

If the reader gets his cabinet work done for
him, he should arrange for the box to be
made so that the top and back can be screwed
on separately, or he will have difficulty in
assembling.

ASSEMBLING THE SET.

Wiring up should be carried out with
tinned copper wire of suitable thickness (such
as No. 18 or No. 20 S.W.G.), insulating tubing
being used everywhere. Owing to difficulty
in handling it may be necessary to use finer
wire for wiring up the tappings of the anode
coil and the studs of the multi -stud switch.
These leads should be kept as short as possible,
if the efficiency of the tapped anode coil is
not to be lost.

To begin wiring lay the big panel face down-
wards on the table and connect up all leads
which begin and finish on the panel itself.
Solder all connections, as it is not easy to tighten
up nuts at a later stage if they should become
loose. Be careful to keep all leads as short
as possible. When these connections have
been made, solder long wires to all the terminals
and connections which have to be joined
to the components mounted on the baseboard,
generous lengths being used, as the surplus
will be cut off later.

Now mount the various components which
are placed on the baseboard, leaving for the
moment the ebonite strip which carries the
valve holders. There are two fixed condensers
here, one (ooot microfarad) in the middle
and another (oor microfarad) secured either
to the side strip as shown or, if not a vertical
pattern, to the left upright piece. Be careful
to place the intervalve transformers with their
terminals in the positions shown.

It will now be necessary to solder lengths
of wire to the terminals on the underside of
the ebonite strip. These wires can be threaded
through the holes around each socket and
left for the moment projecting upwards, the
strip then being secured by two wood screws
to the end wooden strips previously men-
tioned.

The final stages o!' assembly consist of
securing the upright panel to the front of the
cabinet, and pulling the long wires from the
panel across to the terminals or points to
which they are to be soldered. When the
correct length of these leads has been measured,
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they are cut off to size and soldered in place
(tubing being slipped on as usual). In some
cases, such as when joining the panel to the
valve sockets, one wire will be soldered to
another. When this is done it will be found
convenient to twist the two wires together
before soldering.

The set should now be tested. This will
be found quite an easy matter, as one, two,
three or four valves can be used at will. If
all is well the back and top can be secured in
place.
NOTES ON OPERATING.

This set will need some form of tuner,
which preferably should be a three -coil holder

A

R

seriously inconvenienced by the howl set up.
With the tapped anode coil is supplied a
table showing the wavelength range for each
tapping. This can either be marked on the
panel against the particular studs (you can get
the panel professionally engraved for a
reasonable sum at any dealers), or the table
can be gummed to the lid of the box.

No provision is made in the design for a
telephone transformer, but the reader is
strongly advised to purchase one and to
take the leads from the telephone plug to
the transformer, which can be mounted in a
suitable box with terminals for telephones or
loud speaker.

Cp CS

Ibo

""N
CD\

The circuit diagram.

with two variable condensers (oooi for aerial
tuning and o0005 for closed circuit) with
a series -parallel switch for the aerial condenser
and a reversing switch for the reaction coil.
This latter is necessary, as when the H.F.
valve is cut out it will be found necessary
to reverse the leads to the reaction coil. If
less selectivity is required and the reader
is not accustomed to the rather tricky ways of
three -coil tuning, two coils can be used, but
of course direct reaction on the aerial must
not be used on broadcast wavelengths during
broadcast hours. The reader is begged not
to use it on short wavelengths even after
broadcast hours, unless he is perfectly
certain that the set is not radiating, or the poor
amateur burning his midnight oil will be

0
wr

s.o

The finished instrument will be found ex-
tremely simp!e and convenient to operate, as it
is a great advantage to be able to change from
one to two, three or four valves in a moment,
and there is no critical high -frequency tuning.
It is a'so economical to work, as the valves
not in use can be switched off. If good
quality components are used, the efficiency
of the set will compare very favourably with
the most expensive four -valve sets, while
in size it is much more compact than
most of the commercial four -valve in-
struments now on the market. It is not
necessary to drill inspection holes or ventilating
windows for the valves if the lid is left slightly
raised during operation. This can easily be
effected with the aid of a catch.
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Wavelength Abacs.
SIMPLIFYING INDUCTANCE AND CAPACITY CALCULATIONS.

By J. A. Tomms, A.R.C.S., F.Inst.P.

THERE have been published from time
to time in the Wireless World and
Radio Review and elsewhere, abacs

relating to the various formulae employed in
wireless telegraphy and telephony.

One of these, based on a little-known
property of the conic, is due to Dr. W. H.
Eccles and is described in his " Wireless
Telegraphy and Telephony." It expresses
the relation between the wavelength A, the
inductance L and the capacity C of an oscilla-
tory circuit, these quantities being read off
in the usual way from the alignment obtained
by means of a piece of thread.

It consists of an ellipse on the major axis of
which a scale of wavelengths is marked off
from one vertex, while along the two arcs
scales of inductance and capacity respectively
are similarly described. By stretching a
thread through the divisions corresponding to
the values of any two of the three quantities
A, L and C, the third may be determined by
observing the reading in alignment with the
other two.

The relation between wavelength, inductance
and capacity is given by the equation

A = K % LC . . (r)

where K is a constant which depends on the
units employed.

If A be expressed in metres, L in micro -
henrys (µH) and C in microfarads (p.F) the
equation is

A = 1885 LC . . . (2)

This may be written in the form
2

5
LC (-1885 = W2, where W

188

A

whence ff

(3)

The last equation suggests the following
simple abac for determining L or C :-

On a heet of ordinary squared paper take
Iwo of the ruled lines at distances W from
the top and left-hand sides. These, numbered
from the top and left respectively, are the
L and C scales for the given wavelength.
If, then, a thread be pinned at the left-hand

top corner and stretched so as to cut the two
scales, the readings at these points will give
corresponding values of L and C for this
wavelength. Hence, if the thread be set to
a given reading in one scale the required value
can be read off from the other. Values of
A for the various lines can be marked at the
top and side of the diagram.

For values outside those indicated it is

necessary to multiply or divide by the
appropriate power of ten, as described below.

Fig. 1.

As it is not very convenient to determine A
by this methoJ, another, which gives L, C or
A with equal facility, may be employed.

The chart shown on the accompanying page
is based on the following simple principle :-
Take three parallel equidistant uniform scales
with their zeros in alignment and along which
the values of the three quantities L, A and C
respectively are marked (Fig. I). If then we
take any two divisions L and C on the first
and third scales, their join LC will meet
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the middle scale at the division A given by
the equation

A = (L C) (5)
We are thus able to read off half the sum,

i.e., the arithmetic mean, of the two quantities
L and C.

Next suppose that we wish to find in a
similar manner the geometric mean of the
two quantities, i.e., to solve the equation

A = % LC . . . (6)

Taking logs we get
log A = j<logL j- log C . (7)

This equation can be dealt with if, instead
of uniform scales, we take logarithmic scales,
the divisions being marked, not with the
logarithms, but with the numbers themselves,
as in the ordinary slide rule.

Then the join of any two divisions L and C
will meet the middle scale at the point A,
which satisfies equations (3) and (2) and
therefore gives the geometric mean of L and C.

Finally, taking the usual wavelength equation

A = 1885 % LC . . (8)

we get
log A = log 1885 log L log C . (9)

Here the reading required will be higher
up the middle scale than that obtained in the
previous case by a distance log 1885. Hence,
to obtain the reading directly the whole scale
may be supposed shifted down by this amount
so that division 1885 of the middle scale will
come 'into alignment with divisions z of the
other two. Since, however, the logarithms
of successive multiples of to differ only by
unity, the decimal part being the same, so
that the scales are repeated at these intervals,
this operation is equivalent to bringing
division r885 into alignment and multiplying
all the readings of the middle scale by r,000.

Convenient scales can be obtained by multi-
plying the readings of the L scale by zoo,
dividing those of the C scale by ro,000 and
therefore dividing the readings of the A scale
by to. The final result is shown in Fig. 2,
in which the C scale is also marked in micro-
microfarads (µµF), for which unit the numbers
are the same as those on the L scale.

If one or both of the values lie outside the
scales, the readings may be suitably altered by
noting that if the numbers on the L scale be
multiplied by to"' and those on the C scale
by loft, then the numbers on the A scale must
be multiplied by ioi '"' "', as may be
seen by equation (2).

Thus if m = 2 and n = - 4, then k (m+n)=
t, so that the A readings must be multiplied

by to ', i.e., divided by to, as was done
to obtain Fig. 2.

Obviously m n must, for convenience,
be an even number, to avoid the awkward
multiplier % to. As examples take :-

(z) L = 1.000 C -= 0'0002 tiF (or
200 IL ILF).
The join AB of these readings
meets the middle scale at
A = 845 m.
too p H, C = 0'0002 p.F.
The join B C gives A = 267 m.
1,000 C = 0'002 teF.
These values being to times those
in (2), the reading of the middle
scale must be multiplied by t0,
giving A = 2,670 m.

In a similar manner, if any two of the three
quantities L, C and A are given, the third may
be found.

This abac was made by cutting strips from
a sheet of logarithm paper and pasting them
on a piece of cardboard. A disadvantage of
this method is that the paper stretches some-
what, and, if the stretch is not uniform
throughout, this would lead to slight inaccuracy.

The obvious, though longer, method, is to
mark off the scales on ordinary squared paper
from a table of logarithms or to transfer to
a piece of plain paper, the divisions of a slide
rule. But, to save all trouble, a sheet of
logarithm paper could be used by merely
numbering the divisions on three equidistant
parallel lines if all readings on the A scale are
increased or decreased, as the case may be,
by an amount corresponding to the constant
distance log r885. This could be effected
by the use of a piece of thin card or celluloid
cut to length or having on it two marks at the
require distance apart.

(2) L =

(3) L =

Journal of The Radio Society of Great Britain.
Some enquiries from members of the Society

have indicated that they are unaware that, at
the last Annual General Meeting it was
announced that in future the Journal of the
Society would be published in half -yearly
volumes instead of more frequently as in the
past. This explains why it is that copies of
the Journal have not been circulated recently.

The volume for the past session, however,
is now in preparation and will be circulated
shortly.
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"5 WS"
THE SUCCESSFUL TRANSATLANTIC TRANSMITTING STATION

OF THE RADIO SOCIETY OF GREAT BRITAIN.
By PHILIP R. COURSEY, B.Sc., F.Inst.P., A.M.I.E.E.

I C oirlinuell Inuit
THE filament lighting current was

obtained from a transformer fed from
the 3o cycle supply. It was, however,

desirable to earth the junction point of the
secondaries of the two H.T. transformers,
otherwise we might subject the windings
to a greater voltage than that for which they
were insulated. Hence the secondary of the
filament transformer must be insulated from
earth for the full rectifying voltage, and we
had some trouble at first in getting adequate
insulation at that point. As we were some-
what pressed for time, the difficulty was
overcome at first by supplying the rectifying
valve filaments from accumulator batteries.
We had a 2o -volt accumulator battery which
we fitted up on a wooden platform and some
insulators to insulate it from earth, and in that
way fed the filaments of the rectifying valves
without any fear of breakdown to earth.
It was for this reason that we had to arrange
for the charge to be put back into the batteries
between each transmission. The two valves
each took about 5 amperes filament current,
and this needed to be put back again fairly
quickly. We actually charged the batteries at
to amperes, but difficulty arose owing to the
short time of preparation beforehand, during
which we pretty well exhausted the batteries,
so that it was necessary to put in some charge
each time before we took some out to light the
valves, since we had no time to get a full charge
into the battery. Mr. Fogarty, of the Zenith
Manufacturing Co., Ltd., eventually made up a
special transformer for us with heavy insulation
between the windings, and we then got the
circuit to stand up to the rectified voltage,
so that half way through the tests we changed
over from the battery lighting of the rectifier
filaments to A.C. lighting. This made no
difference to the running of the set to any
appreciable extent, but eliminated the battery
charging troubles.

I am explaining these things as we did
them because it thus gives a better idea of how
the arrangements were made, and also because
I wish to show you that the set was in no
way fitted in an elaborate manner. It was
really a rush job put together with the idea

p. 789 01 treivoti iNmie.

of getting something to work rather than
something nice to look at.

The oscillation circuit used was of a
more or less conventional type. In the main
three types of circuit were tested, and eventually
transmission was e i-ected with the third one
since it was the simplest and as effective as
the others. The first type of circuit was of the
" anode tap " variety, with anode and grid
tappings on to the aerial tuning inductance.
Two T4A valves of the M.O. Valve Company

connected in parallel for the oscillators.were

VA tr=,

I
cr

yc

."

r;fi. 5. First top, rireniti

Each of these valves was capable of dissipating
about 45o watts on its anode, so that by
limiting our input to a kilowatt nothing
serious happened to the valves if they stopped
oscillating, the valves being thus capable of
dissipating the whole of the energy on their
anodes without being damaged. The anodes
just began to show red under these conditions,
so that under normal working conditions
when the energy was passing out into the
aerial the valves were quite cold.

In the first place we used the arrangement
sketched in Fig. 5, the H.T. supply being
drawn from the terminals of the smoothing
condensers shown in Fig. 4, through a radio
frequency choke L2 on to the anode of the
oscillator valve. An adjustable potential was
at first applied to the grids of the valves by
means of the battery B. That was the first
type of circuit employed, but as I said, at the
time we were not satisfied with the aerial
current, though, as we afterwards found, it
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was nearly as large as was obtainable from the
set, so we tried other arrangements.

A series condenser was used in the aerial
circuit, since the aerial is quite a large one for
operating on 200 metres, its fundamental
being fully 200 metres. This series condenser
was o.0005 microfarad capacity, and was
designed to carry up to 50 amperes at any
voltage not exceeding about to,000 volts.
At these frequencies and by using that con-
denser we were able to get more inductance into
the aerial circuit, since by its use we considerably
reduced the effective aerial capacity. It is
frequently thought that the use of a shortening
condenser is undesirable on 200 metres, but
I do not think this is really so to any serious
extent providing one does not introduce any
losses in the condenser. The fact that one
can get more current into an aerial by that
means, means that more energy must be
radiated from the aerial, since the ordinary
transmission formula shows that the signal
strength depends upon the product of the
current at the base of the aerial and the effective
height of the aerial.

For the oscillation circuit we had a choice
of three inductances, one being in the form
of a solenoid of copper strip about 15 ins.
diameter, the strip being about in. x it- in.
with about ;1 in. spacing. We had also one
wound in strip t in. x -116- in. and one similar
to the one I first mentioned, but with a
smaller diameter. The effect of changing from
the inductance wound with in. >: A., in.
copper to the one in i in. x 11 in. strip was
quite marked, the heavier copper strip giving
a lower resistance and appreciably more aerial
current.

With this first circuit it was found difficult
er to prevent loss of the 200 metre energy back

on to the condensers of the H.T. supply as
the frequency being so high (a million and a
half per second) very small capacities will
draw off considerable current. Hence eventu-
ally we used the circuit shown in Fig. 6, in
which the H.T. supply was connected between
the valve filaments and the mid point tapping
of the tuning inductance, thus keeping it
entirely at a point of low radio -frequency
potential. We then used a coupled circuit
for the aerial through the shortening con-
denser, and made a separate oscillation circuit
through a separate condenser C2 (Fig. 6), which
formed the oscillation circuit with the coil L.,.
We could then get the valves to oscillate at
the desired wavelength independently of the
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aerial, and then couple up the aerial circuit
afterwards. As this was done the current
in the oscillation circuit fell from about 25
or 26 amperes to about 5 or 6 amperes as the
aerial drew the energy out of the circuit.

250.
50%

Final typetype of oscillation circuit.

With this arrangement we eventually ob-
tained 4.4 amperes in the aerial. This did
not seem much at the time, but we took some
approximate measurements of the effective
resistance of the aerial and found it about
30 ohms, so that with 4.5 amperes we had
something of the order of 700 watts of high
frequency energy in the aerial or were therefore
getting an efficiency from the valves to the high
frequency energy in the aerial of something
of the order of 6o per cent. These are
only rough figures, as we did not take any
exact quantitative measurements. Thirty
ohms sounds rather high for a transmitting
aerial, but as it was almost a vertical aerial,
its radiation resistance might be expected
to be of the order of 25 ohms. The grid
condenser shown in Fig. 6 was eventually
made about 0.0025 microfarad with a grid
leak of 30,000 ohms.

So far I have not mentioned how we keyed
the circuit. Transmission was only by means
of Morse transmission, and therefore some
method of keying was necessary. The com-
monly adopted methods are keying either in
the grid circuit or in the H.T. supply to the oscil-
lation valves. We had not the time available
or the apparatus to fit up special keying
arrangements with extra keying valves, etc.,
nor did we fancy a hand key operating on
6,Eoo volts, so we eventually adopted the rather
crude method, but still an effective one, of
keying in our main 500 volt supply circuit
from the 35o cycle generator. The key rather
tended to stick a little, and one or two operators
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had difficulty in transmitting for that reason,
but on the whole the signals appeared to be
quite clear cut. The charge in the smoothing
condensers was sucked out very quickly by
the valves, and as these smoothing condensers
were fed at 35o cycles, even if two or three
cycles of the 35o cycle supply were necessary
to charge them up, this is quite a small period
and not noticeable at ordinary hand speed
Morse. The method, of course, would not
be suitable with a low frequency supply,
but at 35o cycles it worked quite well.

The general arrangement of the parts of
the set can be gathered from the remaining
photographs. Fig. 7 is a general view of the
inside of the cabin. The hut we used, as

where about 2 ft. 6 ins. square. Four valves
were mounted in it, between the framework
at the top and a second framework fixed
about i ft. down. The filament lighting
transformers can be seen at the base of the
stand, and the rheostats were attached to the
uprights. Where insulation was required
it was provided by means of small strips of
ebonite screwed on to the wood, and carrying
screws and nuts or terminal connections.
The switch mounted on the right of the frame-
work supplied the zoo volts A.C. current to
the primaries of the two filament lighting
transformers. In the lower right-hand corner.
can be seen one corner of one of the two H.T.
transformers which supplied the rectifiers.

Fig. 7. General view of the interior of the station.

can be seen, is not a very large one, and the
photographer had some difficulty in taking
photographs at all, but eventually obtained
quite good ones. The supply from the
Power Company came in at the right-hand
side, and beneath it is the generator unit
to which I have already referred (Fig. 2).
The driving motor and the generator of this
unit can be seen on the right in the background.
The valves are on the framework on the left,
and the lead-in can be seen behind them.
The key, mounted on a convenient packing
case, can be seen in the centre.

Fig. 8 shows the. framework on which the
valves were mounted. It is quite a rough
one, knocked up from wooden strips, the
frame being some 3 ft. 6 ins. high, and some -

The H.T. smoothing condenser bank was on the
floor, and can be seen in the background.
One had to look where one trod with these
things, and space being limited, it was necessary
to walk warily. The milliammeter in the
plate circuit of the oscillator valve was also
on the floor, and can just be seen on the right
of the photograph.

Fig. 9 shows the corner of the hut in which
we actually produced the oscillations. The
inductances I have already referred to can be
seen, the lower one forming the main oscilla-
tion circuit inductance, while the upper one
was in the aerial circuit. The grid leak can
be seen hanging from the earth wire which is
joined to the midpoint of the filament lighting
transformer, and is connected at its lower end



11 A Ri H 24. 1923 THE WIRELESS WORL

to the grid condenser. The condensers in the
grid circuit, oscillation circuit and aerial circuit
can be seen arranged around the inductances;
the condenser standing on a porcelain insulator
to keep it well away from earth is the
aerial shortening condenser. An aerial
ammeter was put in the circuit when
required for tuning up.

These photographs may give, perhaps,
just a little idea of how the set was
arranged, and serve to emphasise the
fact that the installation was by no
means a finished one, but was just put
together from whatever materials were
most readily available in the time at
our disposal.

Before concluding it may perhaps be
worth while mentioning where the set
was heard. We transmitted for ten
nights at a different time period each
night, and our signals were heard on
four nights out of the ten by ten
different American amateur stations.

They heard our code word trans-
miss'ons, and practically the whole of
the transmissions made on these four
occasions, the signals being apparently
quite good on a single detector valve.

They blame themselves for not hearing
more of our signals, because their own
transmitters would not stop work. So
many of them were busy on 200 me res
carrying on their ordinary League
traffic, so that apparently reception of
our signals was rendered extremely difficult
through the jamming. We were heard
by ten stations located in various parts

D AND RADIO REVIEW

1'4/. 9. The transmitting inductunce, u.,1 c mil( rs,

-Rhode Island, Connecticut, Massachusetts,
Schenectady, Pennsylvania, New York, New
Jersey, and so on, mostly by stations in the
neighbourhood of the Atlantic seaboard. The

Fig. S. 77u entre mounting.

Americans also reported hearing 8 AB, the
French station owned by M. Leon Deloy, who
was reported on three nights. His code
words and one hour's transmission on one night
were copied. On the other two nights he was
reported on a wavelength different to that on
which he was transmitting, and apparently
sending with a marking and spacing wave,
which he was not doing. The Americans
think that one of their own friends was having
a joke with them on these two occasions. They
also reported signals from a station 2 FZ.
Now 2 FZ is a call sign which is allotted to the
Manchester Wireless Society for a portable
station, and we have been informed that
that call sign was not used at all by the Man-
chester Society during the tests, and the times
at which they were reported were times when
they were not supposed to be working. Hence
one is for the present led to the conclusion
that these signals too were probably also the
work of American amateurs.
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This leaves us then with the verified recep-

tions of 5 WS and 8 AB, 5 WS being Wands-
worth station, so that we were apparently the
only British station which got across with the
complete code word and other transmissions.

Our signals were also reported from an
operator in Iceland who listened in for a couple
of nights and heard us with a single valve.
We have also been reported by ship's operators
from a little way outside New York.

That I think summarises the main parts of
our little effort at transmitting across the
Atlantic. The main object in doing so was
to show the Americans that we could transmit
as well as we could receive, and the fact that
we did produce good signals in America,
signals which were apparently readable quite
strongly on a single valve circuit, shows that
apparently we got the energy into the xther
and that it got across. Whether it could be
repeated every night over a prolonged period
is another question, since these tests are by
no means of a commercial nature.

Signals from American broadcasting stations
are heard by amateurs in this country pretty
well every night. There are, of course,
bad nights when nothing comes through,
but they seem to be somewhat rare at the pre-
sent time. The transmission quality fluctuates
a good deal, and the American Radio Relay
League is quite keen on further co-operation
with us as much as possible, in order to in-
vestigate the question of transmission on
short waves over long distances, and to see
how such transmissions vary, and when they
vary ; while it would also be nice to know
why they vary. One puts it down to the
Heaviside Layer, but that does not tell us a
great deal.

The transmission of amateur signals has
now been effected over many thousands of
miles (one of the American stations that was
heard on this side was at least 4,000 miles
away). The Americans have also spanned the
Pacific with their signals, having been heard
off the Japanese coast, and also in the neighbour-
hood of Australia, so that it seems as if the
various amateur organisations, if proper facili-
ties are granted to them, can, at least under
favourable conditions, transmit their short-
wave signals a good proportion of the whole
way round the earth if the organisations in
the various countries are allowed to co-operate
with one another.

(The Discussion which followed the reading of this
Paver appear in the next issue.)

Who Invented Super -

Regeneration ?
Readers will remember that in the issue of

The IVireless World and Radio Review for Jan-
uary 20th, page 546, a letter from Mr. P. W. Harris,
a contributor to this journal, was published, in
which mention was made of the fact that the
solicitors to Captain Bolitho had communicated
with him, and referred to Captain Bolitho's patent,
No. 156330, which they stated covered the prin-
ciples of the super -regenerative circuit describedby Mr. Harris in this journal.

In this connection, therefore, it is thought that
the following letter, published in the New York
Daily Mail recently, may be of interest to readers,
since it sets forth the views of Mr. E. H. Armstrongon. the matter. The letter is elated January 19th,
1923. and is addressed to the Editor. the Radiosection of the Evening Mail. The text is as
follows :±

-In your issue of January 13th last, undertitle of " Who Discovered Super -Regeneration ? "I note you make the following statement :

" Major Edwin H. Armstrong, contrary to the
a ttttt ottncement made public lust summer, was
apparently not the first to discover the principleof super -regeneration.

" That honour, judging from facts unearthed
by The Evening Mail, belongs to Jobn BruceBolitho, au Englishman."
If the editor will react my paper published in t

" Proceedings " of the Institute of Radio Engineers
of August, 1922*, a copy of which I tun sending you
herewith, he will find that his investigation was
quite unnecessary as Bolitho's work is described,
his British patent munber referred to. and due
credit given to his contribution.

If the editor will read still further he May lie
slowed the trouble of still further investigation, as
he will find that the work of another Englishman,
Laurence B. Turner, who preceded Bolitho in the
" trigged valve art,- and upon whose work Bolithobuilt, is also fully discussed, and reference madeto his patent.

'1'11(.11, without investigation, the editor will havethrust upon the plaints of other inventors,
who now. when the " farthest north is reached
mel t he complete theory formulated, are preparingto contest orWrity.

As Charles V. Logwood, through his attorneys,
Darby & Darby, has now made such formal daim,
we are preparing to try out the question before the
proper tribunals, and the question will be definitely
settled. Upon the completion of these proceedings,
I will be very glad to advise you of the result.

Meanwhile, permit me to state that your account
of the manner in which I made the discovery of
super -regeneration is not correct, and as I have
never made public the story 1 am at a loss to under-
stand on what your account is based.

In all fairness may I ask that the same pr. iminence
be accorded this letter as was given to your article.

Very truly yours,
(Signed) EDWIN H. ARMSTRONG.

* For abstract, see The Wireless World ond Radio
Review, page 234, November 16th, 1922.
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Wireless Club Reports.
NOTE.-Under this heading the Editor will be pleased to give publication to re ports of the meetings of Wireless
Clubs and Societies. Such reports should be submitted without covering letter and worded as concisely as
possible, the Editor reserving the right to edit and curtail the reports if necessary. The Editor will be pleased
to consider for publication papers read before Societies. An Asterisk denotes affiliation
with the Radio Society of Great Britain.

Correspondence with Clubs should be addressed to the Secretaries direct in every case unless otherwise stated.
The Portsmouth and District Wireless

Association.*
Huddersfield Radio Society.*

Hon. Secretary, Mr. C. Dyson, 14, John William
Street, Huddersfield. Hon. Secretary, Mr. S. G. Hogg, 9, Pelham Road,

A meeting of the Society was held on Tuesday, Southsea.
February 13th, when Mr. George Newby delivered A meeting of the Association was held at the Club -
a lecture on " Frame Aerials and Loud Speakers." rooms on February 7th with Mr. J. H. C. Harrold,
The various forms of frame aerials and their A.M.I.R.E., in the chair. Mr. A. Gall, the Treasurer
directional properties were discussed. of the Association, gave a most interesting talk

On Wednesday, February 21st, in the Society's on " Hints to Amateurs."
clubroom, an interesting lecture on " Direction After the lecture, an auction sale of component
Finding as Applied to Aircraft " was given by Mr. parts was held.
Eskdale, of Bradford. Mr. T. Brook was in the The Secretary would welcome enquiries regarding
chair. Mr. Eskdale explained the various methods membership of the Club.
used, illustrating his remarks with circuit diagrams
on the blackboard.

Sutton and District Wireless Society.*
Hon. Secretary, Mr. E. A. Pywell, " Stanley

Lodge," Rosebery Road, Cheam, Surrey.
Meetings are held on the second and fourth

Wednesdays in the month, at 8 p.m., at the Adult
School, Benhill Avenue, Sutton (near tram termi-
nus), and all those interested in radio work in the
district are invited to join.

At the meeting held on Wednesday, February
I 4th, a lecture was given by Mr. Bentley of Messrs.
Dickie & Co., Streatham, on The Care of Accu-
mulators." Some of the latest types of accumula-
tors were exhibited, together with sections of plates,
and a very interesting discussion followed.

Ilkley and District Wireless Society.*
Hon. Secretary, Mr. E. Stanley Dobson, " Lorne

House," Richmond Place, Ilkley.
On Monday, January 1st, Mr. E. Shackleton

gave a lecture before the Society on " Inductances,"
the various types being treated in historical sequence
and their relative advantages explained.

A general meeting of the Society was held on
Monday, January 14th, at which Dr. J. B. Whitfield
presided. Following the meeting, Mr. J. C. Croys-
dale, of the Leeds and District Amateur Wireless
Society delivered his lecture on the " Armstrong
Super -Regenerative Circuit."

On Monday, February 5th, an enjoyable evening
was spent listening to the broadcasting programmes
on a Gecophone receiver and loud speaker lent by
Messrs. Francis Law, Ltd.

Wolverhamptn and District Wireless Society.*
Hon. Secretary, Mr. J. A. H. Devey, 2:32, Great

Brickkiln Street, Wolverhampton.
On Tuesday evening, February 13th, the fort-

nightly lecture was given by E. Blakemore, Esq.,
A.M.I.E.E., A.Amer.I.E.E., the subject being
" The Theory of the Condenser."

Demonstrations with electrical apparatus served
to illustrate the lecture, and marked appreciation
of Mr. Blakemore's discourse was shown by the
large audience present.

Woolwich Radio Society.*
Hon. Secretary, Mr. H. J. South, 42, Greenvale

Road, Eltham, S.E.9.
On Wednesday, February 7th, through the

courtesy of one of the staff of the Western Electric
Company, who kindly lent a new Western Electric
loud speaker and two -valve power amplifier, the
members enjoyed a demonstration of the powers
of the new instrument, and comparison was
made with the Amplion loud speaker, kindly lent
by Mr. Everitt.

The Leicestershire Radio and Scientific
Society.*

Hon. Secretary, Mr. J. B. Crawley, 269, Mere
Road, Leicester.

The bi-monthly meeting of the Leicestershire
Radio and Scientific Society was held on Monday,
February 5th, at Headquarters, the Mercury
Office, Mr. C. T. Atkinson, President, taking the
chair at 7.30 p.m.

Mr. Dyson, Vice -President, delivered his lecture
entitled " How to Make an Efficient Receiver
out of Scrap," explaining how the average amateur
can become the possessor of an efficient receiver
at a minimum cost. An appreciative discussion
followed, the proceedings terminating at about
10-30 p.m.

The Society still has plenty of room for new
radio enthusiasts, and full particulars can be
obtained from the Hon. Secretary.

Southport Wireless Society.*
Hon. Secretary, Mr. E. R. W. Field, 26, Hartwood

Road, Southport.
Great interest has been manifested in the recent

American amateur tests, and two members of the
Society, Messrs. Briggs and Hough, logged over
200 separate stations and 395 separte messages.
Another member, Mr. Fieluing, on a single valve set,
has received over 50 stations. Quite a dozen
members report frequent reception of American
broadcasting stations, in several cases so strong
that loud speakers have been used.

Over 60 persons were present at a social and
whist drive held on January 9th.
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On January 15th a lecture was given by Mr.
J. Briggs on the " Development of a Circuit,"
the lecturer explaining the uses of each separate
part of a set. An appreciative discussion followed.
The Manchester Radio Scientific Society.*

Hon. Secretary. Mr. H. D. Whitehouse, 16,
Todd Street. Manchester.

On February 7th. a meeting of the Society was
held under the chairmanship of Mr. G. G.Boullen,
when Mr. .1. Morris. Jr.. gave his paper on " Home
Constructed Apparatus and Data for Honeycomb
Coil Winding."

The next, meeting was held on February 14th,
when Mr. Southern, of the D.P. Battery Co., Ltd.,
gave a paper on " Accumulators." As may be
imagined, this subject proved of great interest to
all present, and Mr. Southern concluded his paper
with a number of useful hints for experimenters
on the care of accumulators.

In the near future an interesting paper will be
given by Mr. Vernon, of the G.P.O., Manchester,
on " Multiplex Telegraphy as Applied to Land
Line Working."

Streatham Radio Society.*
Hon. Secretary, Mr. S. C. Newton " Compton,"

Pendennis Road. Streatham, S.W.16.
The first annual dinner of the above Society

was held upon February 14th, when 52 members
and friends including ladies, sat town to an ex-
cellent repast at the Telegraph Hotel, Brixton Hill.
The Chairman of the Society. Mr. H. Bevan Swift.
presided. After the toasts, the evening concluded
with a concert contributed by various members
and guests.
The Belvedere and District Radio and Scientific

Society.*
Hon. Secretary, Mr. S. G. Meadows, I, Kentish

Road, Belvedere, Kent.
On Friday. February 16th, Mr. A. H. Norman

read his paper on "The Armstrong Super -Re-
generative Receiver."

Owing to the non -completion of the set forming
the title of the paper, a practical demonstration was
not possible, but the paper proved of great interest,
diagrams of the various circuits being projected
on a screen.

After the discussion, a short address given by
Dr. J. A. Fleming on the " Thermionic Valve,"
transmitted by the London Broadcasting Station,
was received on the Society's set.

The Fulham and Putney Radio Society.*
Hon. Secretary, Mr. Wright Dewhurst, 52,

North End Road, West Kensington, London, W.14.
The above Society has been reorganised, and a

new Committee formed with the intention of
running the Society on up-to-date lines. At a
meeting held at headquarters on Friday,
February 16th, Messrs. R. H. Redmond, T. Hart
Smith and E. M. Wolfe, M.B.E., were elected
Vice -Presidents. A demonstration was given by

Pincott with his foitr-valve set and loud-
speaker, made by himself, and at 9.30 p.m. Mr.
Hubbard, 2 X0, a member, transmitted speech
and music from his station.
The Thames Valley Radio and Physical

Association.*
Hon. Secretary, Mr. Eric A. Rogers, 17, Leinster

Avenue, East Sheen, &WI 4.
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On Thursday. February 15th, the Association
met in their Headquarters at the Hut, Wigan
Institute, at 8 o'clock, Mr. C. Appleton -Smith
taking the chair. The Chairman called upon
Mr. J. Wade (of the M.O. Valve Co.) to give his
lecture on " Valves, and their Manufacture," and
this proved to be both interesting and instructive.

The Association covers the districts of Barnes,
Mortlake, East Sheen, Richmond, Twickenham,
St. Margarets, Teddington and Kew.

Guildford and District Wireless Society.*
On Monday, February 19th, the Club assembled

for the first regular meeting at their new premises
(148, High Street) to hear a paper read by Mr.
P. K. Turner on " Aerials and Aerial Circuits."
Mr. Turner dealt very fully with his subject,
devoting the greater part of his time to a
consideration of the outside aerial.

The Willesden Wireless Society.*
Hon. Secretary, Mr. G. D. Wyatt, 70, Craven

Park, Harlesden, N.W.10.
A very interesting meeting was held on January

30th last., when Mr. Wyatt gave an instructive
lecture regarding the club's three -valve set. It
was decided at this gathering that the meetings
should in future be held fortnightly instead of
weekly as hitherto.

On February 13th, Mr. Picker proved himself
a most able exponent of the various methods of
high frequency amplification. and in order to
demonstrate the efficiency of those methods,
kindly brought along his own set.

It is confidently anticipated that in the very near
future a " bumper " lecture and demonstration
will be given at the Society's headquarters at the
Harlesden Public Library. Further particulars
regarding this demonstration will be sent upon
application being made to the Hon. Secretary
at the above address.

Paddington Wireless and Scientific Society.*
Hon. Secretary, Mr. L. Bland Flagg, 61, Burling-

ton Road, Bayswater, W.2.
A well -attended meeting of the Society was held

in the Physics Theatre of the Paddington Technical
Institute on the evening of February 1st, Dr. J. H.
Vincent, M.A., D.Sc., M.I.E.E., being in the chair.
The meeting received with interest the report of
Mr. G. Turton, the Society's delegate to the Radio
Society of Great Britain's Annual Conference.
Designs for the Society's apparatus were sub-
mitted by Messrs. Beak and Turton, and volunteers
were forthcoming to commence building.

Fine signals are reported from those of the mem-
bers who have used the new aerial, and the amount
of time that was devoted to its erection has been
voted well spent.

A few words by the Hon. Secretary on what he
had seen on his recent visit to Northolt Wireless
Station brought to a close a very enjoyable evening.

The Finchley and District Wireless Society.*
Hon. Secretary, Mr. A. E. Field, 28, Holmwood

Gardens, Finchley, N.3.
Several new schemes were discussed at the

Society's meeting on Thursday, February 22nd,
at St. Mary's Schools, when Mr. Brown took the
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chair, and two new committee members were
elected to fill vacancies. The club set was operated
and gave the usual good results.

Exeter and District Wireless Society.*
Hon. Secretary, Mr. F. S. Valentine, 10, College

Avenue, Exeter.
At the meeting of the Society held at 31, Long -

brook Street, Exeter, on February 12th, a lecture
was given by Mr. W. Smitham on " The Principles
of Wireless," in which he outlined the principles
of radio transmission and reception.

" Bridge and Megger Testing " was the subject
of a very instructive lecture and demonstration
by Mr. Parkhouse at a meeting on February 19th.
Various questions were asked during the interesting
discussion that followed.

Prospective members are invited to communi-
cate with the Secretary.

The Wireless and Experimental Association.*
Hon. Secretary, Mr. Geo. Sutton, 557, Lordship

Lane, S.E.22.
The Association met at/the Central Hall, Peckham,

on February 7th, when a general discussion
took place on such topics as appeals for wireless
help, the library and subscriptions, the beat re-
sistance for a potentiometer across an accumulator,
the best proportion primary to secondary for a
tuner, the practical efficiencies of single, double
and triple wire aerials, and multiple magnification
with one valve.

Stratford -on -Avon and District Radio Society.
Hon. Secretary, Mr. E. W. Knight, 17, Park

Road, Stratford -on -Avon.
The fourteenth general meeting of the above

Society was held on Monday, February 12th, at
headquarters, with Mr. F. A. Sleath in the chair.

A lecture on " The Single Valve Rectifying
Panel " was delivered by Mr. Sleath, who dealt in
a simple and concise manner with the parts re-
quired and their function. A very successful
evening was concluded by switching on the club
set and listening to the close of 5 IT's concert.

" The Construction of a Variometer and Its Use "
was the subject of an address by the Secretary
at the fifteenth general meeting held on Monday
evening, February 19th, at the Rother Street
headquarters, various parts of the instrument being
passed round for inspection. The winding of" honey-
comb " inductances, both by hand and machine,
was also dealt with. A receiving set made by a
member was inspected, tested, and coupled to the
aerial, good results being obtained.

Bath Radio Club.
Hon. Secretary, Old Red House, New Bond

Street, Bath.
On February 6th, a special social evening was

held at the Old Red House, New Bond Street,
Bath, the headquarters of the Bath Radio Club.
Although membership of the club is confined to
men, ladies were made specially welcome to this
function, and dancing was predominant among
the features of the evening.

At the club meeting on February 14th, Mr.
L. E. R. Boxwell, of Bradford -on -Avon, Wilts.,
continued his series of lectures to the members.

Mr. Boxwell, whose instruction is proving so popular,
dealt with the thermionic valve.

Prescot and District Wireless and
Experimental Association.

Hon. Secretary, Mr. C. E. Macaulay, 55, Central
Avenue, Prescot, Lancs.

The Association had a well attended meeting at
the Drill Hall, Prescot,on Wednesday, Februaryl4th,
when Mr. Geo. Sutton, A.M.I.E.E., gave a lecture
entitled " Electricity in Relation to Wireless."

Councillor Cross took the chair, and a consider-
able amount of useful business supervened on the
lecture.

Radio Society of Birkenhead.
Hon. Secretary. Mr. R. Watson, 35, Fairview

Road, Oxton, Birkenitead.
A meeting of the Society was held on February

15th, Mr. Hughes occupying the chair.
A lecture on the " Electronic Theory " was de-

livered by Mr. McKinlay, who very lucidly dealt
in turn with the atom and electron, and what
is really meant by an electric current.

Now that the Society has forty members, the
Secretary has been asked to apply for affiliation
to the Radio Society of Great Britain.
Stourbridge and District Wireless Society.
Hon. Secretary, Mr. P. Harper, 33, High Street,

Lye, Stourbridge.
At a meeting held on Tuesday last it was resolved

to form a Wireless Society for Stourbridge and
District, some thirty persons signifying their
willingness to become members.

Colonel C. W. Thomas was unanimously elected
President, Major Thompson, Harboro Hall, Blake -
down, and Mr. F. Smith,late senior wireless operator,
Admiral's flagship, R.N., becoming Vice -Presidents.
It is proposed to affiliate with the Radio Society of
Great Britain.

Trafalgar Wireless Society.
Hon. Secretary, Mr. F. A. L. Roberts, 43,

Adelaide Road, Brockley, S.E.4.
Meetings are held every Tuesday

at Trafalgar Hotel, Park Row,
S.E.10.

The annual general meeting of the above Society
was held at their headquarters on February 13th,
1923, Mr. R. J. Stanley (President and Director
of Instruction) occupying the chair, when the
election of officers for the ensuing year was pro-
ceeded with.

The President introduced the question of affilia-
tion to the Radio Society of Great Britain, several
members speaking in favour of the suggestion.
Ultimately the meeting decided that the Secretary
be instructed to make the necessary arrangements.

Before a well attended meeting on February 
20th, Mr. R. J. Stanley gave an interesting lecture
on various types of tuners used in wireless reception,
giving many useful hints to members constructing
their own sets, following his remarks with a
demonstration on the Society's crystal set, and a
L.F. amplifier umt of his own make.

The Secretary would be pleased to hear from
any gentlemen who would be willing to give a
lecture or demonstration before the Society.

Applications for membership, which are cordially
invited, should be addressed to the Secretary.

at 8 p.m.
Greenwich,
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The Glow Discharge Microphone
A MICROPHONE OPERATING ON AN ENTIRELY NEW PRINCIPLE.

THE new transmitter invented by Dr.
Phillips Thomas, research engineer of
the Westinghouse Electric and Manu-

facturing Company of America, and designed
essentially for broadcast purposes, is stated
to practically eliminate microphone distortion,
and has been used at the Westinghouse
Broadcasting Station KDK A within the past
few months with marked success.

The basis of the invention is the elimination
of the diaphragm now used in all transmitters
in practical service, which, because of its
inherent inertia, is not capable of vibrating
in perfect sympathy with the entire range of
audible sounds. If it can transmit low notes

Photo-Courtesy. Westinghouse Electric Co.

A ettapended glow discharge microphone.

successfully, it will fail on high notes ; and
vice versa. The ordinary diaphragm is de-
signed with reference to the middle register,
and it therefore does not transmit extremely
high and extremely low notes satisfactorily.
The piano is a case in point. The highest

notes become a series of clicks, whilst
the very bass notes are reproduced as
a roar.

In the Thomas transmitter, a minute
electrical discharge takes the place of the

Photo-Courtesy. Westinghouse Electric Co

Dr. Phillips Thomaa, the inventor.

mechanical disc. This discharge flows be-
tween two points, separated by a fraction of
an inch. It is affected by sound waves,
just like the diaphragm, but being non-
material and having no perceptible inertia,
it responds equally well to all vibrations.
Hence music broadcasted by means of it
is transmitted with practically its original
purity.

Dr. Thomas has recently been experimenting
with his transmitter at the Westinghouse
Pittsburgh Station, and within the near
future all Westinghouse Broadcasting Stations
will be regularly equipped with this device.

In appearance the Thomas transmitter
resembles a large watch, with the front and
back covered by wire gauze. On looking
into it, a point of light can be seen, caused by
the flow of the electric energy against one
of the terminals.
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The Manchester
All -British

Wireless Exhibition.
THE Manchester All -British

Wireless Exhibition and Con-
vention, organised by Messrs.

Bertram Day and Co., Ltd., 9-1o, Char-
ing Cross, London, was held in
the Burlington Hall, Burlington Street,
from the 17th to the 24th, and included in
its programme a convention held under
the auspices of the Manchester Wireless
Society.
,.Exhibits were exclusively confined
to wireless goods, apart from such items
as bear directly on this industry, such
as trade publications, etc. The needs
of the public were very thoroughly
catered for and every possible step taken to
appeal to the interests of the purchasing
public by means of practical demonstrations,
displays and lectures. On the other hand, the
educative side of the subject was not over-
looked, and it may be stated that anyone
with any wireless interests whatever, whether
concerned solely with the trade or with wireless
as a hobby or profession, found this exhi-
bition a very excellent opportunity of ob-
taining first-hand information and up-to-date
advice.

Among the principal exhibits were the
following :-

Messrs. W. C. Barraclough, 6x, Bridge
Street, Manchester ; Messrs. J. L. Cartwright
& Co., 24, London Road, Manchester ;
Messrs. Hemm & Lambert, Ltd., Camp
Street, Deansgate, Manchester ; Messrs. H.
Clarke & Co., (Manchester) Ltd., Eastnor
Street, Old Trafford, Manchester ; Messrs.
Chloride Electrical & Storage Co., Ltd.,
Clifton Junction, Manchester ; Messrs. E. M.
Evans & Sons, Ltd., r, Lever Street, Man-
chester ; Messrs. Peto Scott Co., Ltd .,
Featherstone House, 64, High Holborn, W.C.r;
Messrs. Victoria Electrical, Ltd., 1-5, Chapel
Street, Salford, Manchester ; Messrs. Tele-
phone Manufacturing Co., Ltd., 2a, Mount
Street, Albert Square, Manchester ; Messrs.
Mottershead & Co., 7, Exchange Street,
Manchester ; Messrs. John Roberts, 261,

The Black Bess Orchestra at the Manchester
Broadcasting Station.
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Deansgate, Manchester ; Messrs. British
Radio Sales Co., Ltd., Stevens Buildings,
Gresse Street, Rathbone Place, W.i ; Messrs.
Meager & Ratcliffe, 221, Deansgate, Man-
chester ; Messrs. Finnigans, Ltd., Deans -
gate, Manchester ; Messrs. E. 0. Walker & Co.,
Cannon Street, Manchester ; Messrs. Stephens
Brothers, 83, Stretford Street, Manchester ;
Messrs. Manchester Radio Co., Ltd., 155, Ox-
ford Street, Manchester ; Messrs. Arc Elec-
trical Co., Trevelyan Buildings, Corporation
Street, Manchester ; Messrs. Chase Motors
Co., Ltd., Sandyford Square, Newcastle -on -
Tyne ; Messrs. Concordia Electric Wire Co.,
Ltd., Trent Mills, New Sawley, Derbyshire ;
Messrs. Richard Whaley, Ltd., New Islington,
Manchester ; Messrs. W. T. Rawcliffe, Ltd.,
Salford, Manchester ; Messrs. The Wireless
Press, Ltd., 12-13, Henrietta Street, W.C.2 ;
Messrs. The Trader Publishing Co., Ltd.,
139-14o, Fleet Street, E.C.4 ; Messrs. Fullers
United Electric Co., Ltd., Woodland Works, '
Chadwell Heath, E. ; Messrs. Northern Radio
Co., 96, Arcade Chambers, St. Mary's Gate,
Manchester ; Messrs. Barrett & Elers, Ltd.,
Wallis Road, E.9 ; O.C. 42nd (East Lana)
Divl. Signals, Captain Monks, Burlington
Street Drill Hall, Manchester ; Messrs. Ber-
tram Day & Co., Ltd., 9 and ro, Charing
Cross, S.W.I ; Messrs. Odhams' Press, Ltd.,
84-95, Long Acre, W.C.2 ; Messrs. A. Franks,
Ltd., 95, Deansgate, Manchester.

C2
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Notes
Midday Broadcasting.

The British Broadcasting Company has received
permission from the Postmaster General for the
permanent transmission of concerts between
11.30 a.m. and 12.30 p.m. from all the Company's
stations.

Broadcasting in Norway.
It is proposed to erect broadcasting stations

at Christiania, Bergen and Trondlijem and applica-
tion for the neccessary licences has already been
made by the Norwegian Marconi Company and
the Morse Telegram Bureau.

Madagascar Wireless.
Work is proceeding rapidly on the construction

of a high power wireless station at Antananarivo,
on the central plain of Madagascar. The antenna
system consists of eight pylons, 795 feet high,
and when the surrounding buildings are completed
they will house the fifty white members of the staff
and 500 natives. The station will not be ready
for several months.

The Glasgow Broadcasting Station.
A few details of 5 SC, the new Scottish

station opened on March 6th, will be of interest.
The studio, which is modelled on lines similar to
the other stations of the British Broadcasting
Company, is situated at 202, Bath Street. The

rival to the barrel organ. The latest product of
Burndept, Ltd. It contains an Ethophone V, with

power amplifier and two loud speakers.

came to Glasgow, when he was appointed organist
in the Park Parish Church, a position he still holds.
He has recently been in London studying broad-
casting organisation and the compilation of pro-
grammes.

Eiffel Tower Time Signals Re -trans-
mitted from Manchester.

The Manchester Broadcasting Station
is re -transmitting nightly the time signals
sent out from Paris. The Eiffel Tower
wavelength being 2,600 metres, a reduc-
tion has to be effected for transmission
on 385 metres. This is done auto-
matically, and the consequent lag is only
1/300th of a second. The aerial used at
Manchester for this purpose is a small
one running almost underneath the main
transmitting aerial at Trafford Park.

No Broadcast Concerts for the Navy
Yet.

The fitting of warships with broad-
cast sets has not as yet been found possible
by the Admiralty, says the " Navy," the
organ of the Navy League. One reason,
that the public expense would not be
justified, is supplemented by the pos-
sibility of undesirable effects on the
service apparatus, and the question is
undetermined. On the other hand, the
U.S. Navy Department are broadcasting
monthly concerts for the benefit of the

American Navy.

An International Language for Radio.
Venice will be the scene, during Easter, of an

International Commercial Conference, which will
discuss the need for an international language
for commercial purposes. Chambers of Commerce.
Rotary Clubs, and other public commercial bodies,
will be sending delegates to take part in the dis-
cussions. One of the subjects to be considered
will be the utilisation of Esperanto for Wireless

The opening of tin taimgoir Broadcasting Station by Lord
Provost Paxton. Many well-known gentlemen associated
with the broadcasting enterprise can be readily recognised.

microphones are connected to a three -stage amplifier,
which communicates by underground cable with
the transmitting station at the Port Dundas
Electricity Works. The transmitting installation
is on the second floor of the electricity works
tower, between which and one of the tall chimney
stacks the aerial is suspended.

The newly appointed Director of the Glasgow
station is Mr. Herbert A. Carruthers, a musician
of high repute in the city. After seeing a great
deal of active service in France, Mr. Carruthers



Corbett -Smith is an accomplished musician, and
has several operas and other compositions to his
credit. He held a commission in the Army for many
years, and much of his time was devoted to further-
ing musical and educational schemes amongst
the troops.

A Correction.
We i ave been asked to state that, in the ad-

vertisement of the British Wireless Supply Company,
appearing on page xxii of the March 10th issue
of this journal, it should have been made clear that
the words ." Indoor Aerial " apply only to Newcastle
and Manchester.

Marconi Wireless at Motor Club's Rally.
For some considerable time the Marconi Company

have been perfecting their wireless receiving set
for large cars. A Daimler ear was present for
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Telegraphy and Telephony. The need for an
international language for radio will become more
and more acute as the means of intercommunica-
tion between amateurs in Europe become easier,
and we trust that as a result of this conference
the subject will he considered seriously by all
interested in radio.
Appointment of Cardiff Station Director.

Major Arthur Corbett -Smith has been appointed
Director of the Cardiff Station of the British
Broadcasting Company, Limited. Amongst other
things Major Corbett -Smith is M.A. (Oxon.),
F.R.G.S., Barrister -at -Law, Major, R.F.A., Officer
de l'Instruction Publique, Hon. Secretary -General,
The Naval and Military Musical Union, Editor,

The Journal of State Medicine," etc. Majcr
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demonstration purposes at the opening rally of the
Junior Car Club held lastSaturday atBurford Bridge
Hotel, when many members of the Club listened in
while travelling at speed. The results were ex-
cellent in every way, the broadcasting from 2 LO
being received quite well. By arrangement with
Wireless Equipment, Ltd., 2 OM very kindly
gave two special transmissions.

New Sterling Instruments.
Loud speakers and power amplifiers of new

design are described in an interesting catalogue
(No. 347) we have received from Messrs. The Sterling
Telephone and Electric Co., Ltd. The firm has
also issued an attractive catalogue (No. 348)
dealing with its extensive range of receiving units.

Lord Gainsford, Chairman, and Mr. J. C. W. Reith, Managing Director of the
British Broadcasting Co., Ltd., at the new Glasgow station.

Interference in the,Twickenham District.
The Thames Valley Radio and Physical Associa-

tion is conducting a campaign in the Twickenham
district in an endeavour to get in touch with some
stations which are causing interference. They ask
for the co-operation of all interested in wireless in
this district, and hope to obviate the trouble by
inducing those new to wireless to join the associa-
tion and thereby acquire a better acquaintance
with the proper manipulation of apparatus.

Book Received
STERKSTROOM" (Holland : s'-Gravenhage ; Amalie.
van Solmstraat 2-4). Price, 80 centimes.
A twice -monthly periodical devoted to electricity
in all its applications.'
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Correspondence.
To the Editor of THE WIRELESS WORLD AND

RADIO REVIEW.

Sin,-The enclosed is a photograph of my home-
made receiving set, which contains two panels-
a four and a five-valve-built entirely on the lines
of your article " Refinements in Receiving Circuits,"
of February 3rd, 1923. The only part not con-
structed by myself is the Burndept Ethophone III,
which stands on the top of the switchboard. The
complete set contains : one three -valve panel,
one D. and two L.F. ; one four -valve, one H.F.,
one D., two L.F. ; and the five -valve, two H.F.,
one D. and two L.F.
The three tuners are
two loose couplers
and one doublecircuit
with reaction. The
condensers are of
0.001, 0.0003, 0.0002
and vernier, which
are brought to plug
sockets and can be
used in any combin-
ation over the whole
set. In the same
manner any tuner
can be connected in
circuit with any
valve panel. The
sockets are at the
back of the condenser
block and do not
show in this photo-
graph. The switch-
board naturally con-
trols the H.T. and
L.T. and local grid
cells to the various
panels, and all
accumulators a n d
batteries are kept in
the back of the
switchboard, out of
sight. The "Brown"
speaker can be used
either with or with-
out the Brown relay
which can be seen to
the right of switch-
board. Telephone
transformer is on left
of the board and
either high or low resistance telephones can be used.

R. F. LAMPORT.

To the Editor of THE WIRELESS WORLD AND
RADIO REVIEW.

Sm,-I note with interest letters by Means. Deloy
and Tingey in to -day's issue, and should like to
make a few comments.

With reference to the suggestion of prefixing
the initial letter of the name of the country in front
of the call letters, it will be realised that this
method greatly increases the necessary call length.
Take American 5 ZADA (an actual station) and
8 RRX. We get A 5 ZADA de F 8 RRX ! Apart

The fire receiving installation belonging to Mr. R. F.
Lamport of 21, Church Street, Croydon.

from the wrist exercise, the chances of getting a
complete call sign from a very long distance U.S.
amateur such as the above 5 ZADA, are greatly
diminished, as any who have listened to U.S.A.
stations know, for the longer the call sign the
harder it is to read, especially when Northolt is on.
In the Q.S.T mentioned it was propesed to alter
the " de " interval into the initial letters of the
countries of the respective stations, first the called
and then the calling station, i.e., 5 ZADA of 8 RRX,
They point out, however, that this is a breach of
the law, which says that " de " should be used.
Why not, then, call as follows : 5 ZADA de of
8 RRX ?

This sounds rather lengthy, but is not so bad as
it looks. When the " de " is omitted we are again

likely to be put off
into thinking that we
are hearing a high
power station
harmonic, sending
code.

I expect someone
else hap a better
suggestion, and I
hope we will hear
about it.

With reference to
Mr. Tingey's re-
marks, the following
may be of interest.
My station is just
far enough from the
Northolt nuisance for
me to be able to
work while he is on.
Immediately he stops
transmitting faint
signals are doubled
in strength, whether
they are actually on
a harmonic or not.
On the last night but
one of the reception
tests, when so many
U.S. stations were
heard, everyone
noticed how few har-
monics were present.
Also, for the short
period during which
Northolt worked,
almost nothing was
heard. It would be
interesting to hear
from someone near

a high -power pure C.W. station, as matters are
complicated by the arc and its " mush."

You may possibly be interested in the following
test results recently obtained. About a fortnight
ago, at 0100, while listening for U.S. amateurs and
broadcasters, I heard OMX Amsterdam working,
and, merely to show a friend how my transmitter
worked, I called him. I was greatly surprised to
get a reply, and we were able to work for some time
though fading was bad. He was receiving me on
one valve. Transmitter here was putting 0.195
into a 38 -ohm aerial on 200 metres (earth lead
70 ft. long), or 1.52 watts output. Since then the
aerial resistance has been reduced to 12 ohms by
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means of a counterpoise, so that about two-thirds
of this power was wasted in ohmic losses, so that
the effective power was just about 0.5 of a watt,
the distance being 290 miles. The input was about
5 watts, owing to the use of an unsuitable valve
without a grid leak, the set having been rigged up
to work with a friend, who was also staying up,
about 300 yards away. I think this is a record,
so hats off to Holland !

With reference to the reception of U.S. broad-
casting, I picked up a station, evidently in the
U.S.A., on about 365 metres on February 3rd, 1922,
at 2140 p.m., during a five-minute interval at 2 LO
The song, by a soprano, " Coming Thro' the Rye,"
was heard, after which the announcer said that the
singer would speak, which she did. Then 2 LO
started again. My " score " so far is as follows :
First telephony heard for half -an -hour. October
15th, 1922, 0015 a.m., for half -an -hour; complete
programme but no call. From December 10th, 1922,
to date, telephony heard on 32 occasions, WJ 2
30 times, WGY 25 times, with call letters (reports
of some of this made to Mr. Coursey with trans-
atlantic report). Receiver : two valves in first two
cases (one rectifier, one L.F.,) and all subsequent
occasions, one H.F. tuned anode and one rectifier
(reaction to anode coil). Aerial crossed by phone
wires, Earth lead 70 ft. long.

I hope these particulars will interest you, and
I hope to see more discussion on the first two
questions.

Yours faithfully,
FREDERIC L. Hoc*. (2 SH)

Calendar of Current Events
Friday, March 23rd.

MANCHESTER WIRELESS SOCIETY.
At 3.30 p.m. At the Albion Hotel, Piccadilly,
Manchester (Wireless Convention). Lecture :
" Methods of Reducing Interference in Wireless
Sets." By Prof. Marchant, D.Sc.
SHEFFIELD AND DISTRICT WIRELESS SOCIETY.
At 7.30 p.m. At Dept. of Applied Science,
St. George's Square. Elementary Class conducted
by Mr. J. G. Jackson, B.Sc. -

LEEDS AND DISTRICT AMATEUR WIRELESS SOCIETY.
Lecture : " Construction of Intervalve Impedance
Coils." By Mr. S. Kniveton, F.R.Met.Soc.

RADIO SOCIETY OF HIGHGATE.
Lecture : " Construction of Tuners." By Mr.
J. F. Stanley.

BELVEDERE AND DISTRICT RADIO AND SCIENTIFIC
SOCIETY.

Lecture : " Aerials and Earths." By Mr. H. H.
Smith.

Sunday, March 25th.
From 3 to 5 p.m. Dutch Concert from PCGG,
The Hague, on 1,050 metres.

Monday, March 26th.
From 9.20 to 10.20 p.m. Dutch Concert from
PCGG, The Hague, on 1,050 metres.

IPSWICH AND DISTRICT WIRELESS SOCIETY.
At 8 p.m. At 55, Fonnereau Road. Lecture
by Mr. C. A. Jamblin.
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ASHTON-UNDER-LYNE AND DISTRICT RADIO SOCIETY.
At 8.15 p.m. (Particulars of venue available
from Secretary). Lecture : " X -Rays." By
Dr. Brice (of Dukinfield).

Tuesday, March 27th.
WEST LONDON WIRELESS AND EXPERIMENTAL

ASSOCIATION.
At Acton and Chiswick Polytechnic, Bath Road,
Chiswick. Lecture by Mr. 0. S. Puckle.

GRAYS AND DISTRICT RADIO SOCIETY.
At 7.30 p.m. At the Victoria Hall, High Street.
Ordinary Meeting.

PLYMOUTH WIRELESS AND SCIENTIFIC SOCIETY.
At 7.30 p.m. Lecture by Mr. K. S. G. Monk.

Wednesday, March 28th.
HALIFAX WIRELESS CLUB AND RADIO SCIENTIFIC

SOCIETY.
Elementary Mutual Instruction evening.
EDINBURGH AND DISTRICT RADIO SOCIETY.
At 8 p.m. At R.S.S.A. Hall. Lecture on
" Electrical Power Meters." By Mr. J. A.
Beveridge.

WOOLWICH RADIO SOCIETY.
At 8 p.m. At the Y.M.C.A., Woolwich. Demon-
stration of X -Rays. By Mr. A. G. Beeson.

Thursday, March 29th.
From 9.20 to 10.20 p.m. Dutch Concert from
PCGG, The Hague, on 1,050 metres.

STOKE-ON-TRENT WIRELESS AND EXPERIMENTAL
SOCIETY.

Annual General Meeting. Election of officers.
Reading of winning student's paper.

LUTON WIRELESS SOCIETY.
At 8 p.m. At the Hitchin Road Boys' School.
Practical Work and Experiments.

THAMES VALLEY RADIO AND PHYSICAL ASSOCIATION.
At 8 p.m. Lecture by Mr. Shaughnessy, O.B.E.,
M.I.E.E. (Chief Engineer, G.P.O.).

DEWSBURY AND DISTRICT WIRELESS SOCIETY.
At 8 p.m. At South Street, off Church Street.
Lecture by Mr. Pettigrew (Leeds).

BROADCASTING STATIONS.
Regular evening programmes, details of which

appear in the daily press, are now conducted from
the following stations of the British Broadcasting
Company :-

London 2L0 369 metres.
Birmingham SIT 420
Manchester 2ZY 385
Newcastle 5NO 400
Cardiff 5WA 353
Glasgow 5SC 415

FRENCH BROADCASTING TIMES.
Eiffel Tower. 2,600 metres. 11.15 a.m. weather

reports (duration 10 mins. ) 8.20 p.m., weather
reports and concert (duration about 30 mina.)
10.10 p.m., weather reports (duration 10 mina.).

Radiola Concerts. 1,565 metres:, 5.5 p.m. news;
5.15 p.m. concert till 6 p.m. ; 8.45 p.m. news ;
9 p.m., concert till 10 p.m.

L'Ecole Superieure des Postes, Telegraphes
et Telephones de Paris. 450 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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The Transatlantic Amateur Tests.
SUMMARISED REPORT OF BRITISH RECEPTIONS.

By PHILIP R. COUBSEY, B.Sc., F.Inst.P., A.M.I.E.E.
(Concluded from page 812 of previous issue.)

These differences may be brought out by
Table VI., which gives the number of nights on
which the best of the stations listed in Tables II
and V were heard, the figures in this Table being
extracted from Table V.

The remaining stations listed in Tables II and V
were only heard on one night during the tests.
Hence 60 stations were heard making their
" individual " transmissions for two or more nights
during the testa, i.e., 63.8 per cent. of the total
number reported during these individual periods.

TABLE VI.

Par/at/an in number of nights on which individual
transmissions were heard from the best stations listed

in Tables II and V.

2 EL
2 ZK 0

2 AWL 8

2 AWF
3 ZW
8 AQO

7
7
7

1 XM
1 YK

' 1 ZE
2 BQU
2 GK
3X54

6
6
6
6
6
6

2 LO
3 AUU
3 BG
3 ZZ
8 ATU
8 AWP

5
5
5
5
5
5

1 AJP
1 ASF
1 BDI
1 BGF
1 GV
2 BML
2 NZ
2 XAP
3 BGT
4 BY
8 UE ji

4

I BCG
1 BEP
1 BET
I CMK
1 CNF
1 FB
2 AHO
2 CQZ
2 GR
2 UD
2 ZL
3 AFB
3 BLF
8 BXH
8 SP
8 YD
9AL
(Canada)

3

1 AGK
I AZW
1 BCF
1 BKQ
3 CC
3 CG
3 NH
3 YO
4 EB
5 XK
8 BK
8 IB
8 XE
9 ZN

1

2

The names and addresses of the British amateurs
(and the Dutch amateur) who reported the
" individual " transmissions tabulated above, are
set out below in Table VII, which also gives the
number of such individual transmissions heard by
each throughout the Tests.

TABLE VII

British and Dutch amateurs who reported the
" Individual" Transmissions in Table II.

TOTAL NUMBER OF DIFFERENT STATIONS HEARD
MAKING INDIVIDUAL TRANSMISSIONS (CODES, &C.).

J. Briggs Brank House, Ainsdale, 1 65
Southport

Manchester Manchester, Lancs. .. .. I 43
Wireless
Society
(Recep-
tions by
W. R.
Burne &
A. Cash)

i

B. H. C. Hillcroft, Noes Road, Portis- 38
Matthews head, near Bristol, Somerset i

W. E. F. 104, Harlesden Gardens,! 34
Corsham Willesden, London, N.W.10

D. W. 4, Mansel Street. Gowerton, ' 31
Walters Swansea

G. J. 19, Parkweg, The Hague,
1 29

Eschauzier Holland

E. W. 34, Coldrenick Street, St. ' 27
Penney Budeaux, Plymouth, Devon ,

E. J. " Meadowlea," Gerrard's
1

1 24
Simmonds Cross, Bucks

J. A. 22, Park Road, Collier's Wood, 17
Partridge Merton, London, S. W.19

H. C. 9, Raymond Street, Bolton, 15
Chadwick Lancs.

G. R. Lewis 10, Lansdowne Road, Ashton- 14
and on -Mersey, Cheshire

D. F. Owen

R. E. 29, Holborn Road, Holyhead, 13
Williams North Wales

J. Ridley " Studley," Woodside Green, 12
South Norwood, London,
S.E.25

F. L. Hogg 37, Bishop's Road, Highgate, 11
N.6

L. J. Leslie Fairwater, Evesham. Wor-
i!

11
cestershi re
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TABLE VII-continued.

F. J. 14, Highfield View, Stoney-
Dinsdale croft, Liverpool, Lancs.

10

E. C. 161, Earlsfield Road, Wands-
Dorling worth Common, London,

S.W.18

10

A. Higeon 161, Cotton Tree Lane, Coln%
Lanes.

10

F. Walker Holly Farm House, Feltham,
Middlesex

9

R. S. Elven Hurst Lodge, Waverley Grove,
Hendon

8

A. G. 17, Lincoln Street, Huhne,
Gregory & Manchester

W. Vernon

8

A. G. Wood, 112, Tulse Hill, London,
A. Neilson S.W.2

and
H. J. Swill

6

C. Shears- 135, Landguard Road, East
ton Southsea, Portsmouth,

Hants.

5

J. Croysdale 5, Elm Grove, Burley -in-
Wharfedale, Leeds

4

M. V. 3. Holmesgrove Road, Her-
Williams large, Bristol

4

-Andrews London .. .. .. 2

H. Collin Ramsden Heath, Billericay,
Essex

2

A. H. 32, Stanley Avenue, Birkdale,
Fielding Lanes.

2

H. B. Trenay Fenton, Crewe Road,
Grylls Eastbourne

2

F. W. Higgs 45, Howard Road, Westbury
and Road, Bristol, Somerset

J. S. Hobbs

2

C. E. Southernhay, Heron Hill, Bel-
Morris vedere, Kent

2

A. Richard- 29, Josephine Avenue, Brixton
son Hill, London, S.W.2

2

C. G. 22, Scholar .Street, Sefton
Williams Park, Liverpool

2

D. A. 24, Booth Street, Handsworth,
Brown Birmingham

1

F. Foulger 118, Pepys Road, New Cross,
London, S.E.14

1

A. E. 9, Jelf Road, Brixton, 1

London, o. iv .z

TABLE VII-continued.

L. Lott Lenshop, High Street, Burn- I 1

ham -on -Sea

C. S. Naylor 43, Hill Crescent, Longden I 1

Road, Shrewsbury

P. G. A. H. Bowdon Mount, 121, Honor 1

Voigt Oak Park, London, S.E.23

Further particulars of the apparatus used during
these receptions will be published later, together
with other particulars of the receptions.

Before closing this preliminary report, it may
.be of interest to give a complete list of the call signs
of all the stations (U.S. and Canada) reported
during the tests. This list, set out in Table VIII
on the next page, includes the individual trans-
missions, those heard during the " free-for-all "
periods at the correct times, and all other stations
from which calls have been intercepted-many
calling CQ, others calling other U.S. amateur
stations, and carrying on DX communications,
and other traffic. These have been arranged
alphabetically under each distnct for convenience
in reference.

A large proportion of these stations, apart from
those heard with code words, were reported on
several nights and by several different observers,
but some were reported on one occasion only, and
if heard through jamming there was in a few cases
some slight doubt as to the accuracy of the call
letters. Doubtless the American Radio Relay
League will at a later date be able to advise us with
regard to these when they have had time to check
through the reports.

In addition to the above, signals were reported
by several listening stations from WUBA, calling
" Test " and working with U.S. amateur stations.
This station is a U.S. Signal Corps station located
at Camp Alfred Vail, New Jersey.

Several of the U.S. stations taking part in these
Tests attempted to transmit messages to Europe
in addition to making the scheduled calls of " Test,
Test, Test," etc. Several of these messages were
intercepted correctly, both in this country and in
France, but as a general rule listeners concentrated
on hearing as many stations as possible rather than
on copying messages. The tests have, however,
established the possibility of transmitting such
amateur messages from America to Europe should
occasion arise. No attempt was, of course, made
during the tests to reply to such messages, but
a few messages of greetings, and of similar nature
were sent back to America from the British station
5 WS during the second half of the tests. Several
of these messages were correctly received by U.S.
amateur stations, so that to a limited extent it
may be said that two-way communication has been
established across the Atlantic by radio amateurs.
The setting up of a definite two-way communication
between the two countries-in which a message
sent in one direction can be replied to at once in
the other-yet remains to be done.

The most remarkable features of the tests have
doubtless been, besides the large number of signals
heard during the ten nights, the reception of amateur
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TABLE VIII.
List of Total U.S. and Canadian Stations reported during the Teets by British and Dutch Amateurs.

First District.
I AC 1 AT I BET 1 BRY 1 CJA 1 FB I MY 1 XK1 ACN I ATV 1 BFR 1 BSZ 1 CJF 1 FD 1 ON 1 XM1 AD 1 AWL 1 BFT 1 BW 1 CJH 1 GER 1 OR 1 XN1 ADL 1 AWP 1 BGF 1 BWJ 1 CKD 1 GV 1 OW 1 XNT1 AHZ 1 AXE 1 BGY 1 BX 1 CKG 1 HT 1 PC 1 XR1 AJ I AZW 1 BH 1 BY 1 CKP 1 II 1 PM 1 XU1 AJI I BAS 1 BHR 1 CBR 1 CHR 1 IL 1 RA I XVV1 AJP 1 BB I BI I MA 1 CLA 1 IT 1 RD 1 XY1 AJU 1 BCF 1 BK 1 CDA 1 CMK 1 JR 1 SD 1 XZ1 AJW 1 BCG 1 BKA 1 CDI 1 CN 1 KDI 1 SPW 1 YKI AK 1 BCS 1 BKQ 1 CDJ 1 CNF 1 KW 1 TM 1 ZA1 AL 1 BDG 1 BN 1 CDK 1 CNI 1 LAU 1 TMS 1 ZE1 AN 1 BDI 1 BNA 1 CDO 1 CNJ 1 LL 1 TOK 1 ZN1 ANA 1 BDS I BNT I CDR 1 CQX 1 MIE 1 TT 1 ZT1 ARQ 1 BDT 1 BPG I CES 1 CW 1 MK 1 UN 1 ZUK1 ARY 1 BEP I BPH I CF 1 CYM I MO 1 VI1 ASF 1 BES 1 BRQ 1 CIV 1 DD 1 MV 1 WN

Second District.
2 AB 2 AWF 2 BNZ 2 CJH 2 EI 2 KL 2 PR 2 VX2 ACK 2 AWL 2 BQH 2 CJN 2 EL 2 KP 2 PY 2 XAD2 ACT 2 AWP 2 BQM 2 CJW 2 FP 2 KQ 2 QU 2 XAM2 AF 2 AWZ 2 BQN 2 CK 2 FU 2 KRQ 2 QV 2 XAO2 AFB 2 AYV 2 BQT 2 CKD 2 FW 2 KS 2 QYX 2 XAP2 AFP 2 BAO 2 BQU 2 CKK 2 GI 2 KW 2 QZ 2 XL2 AFX 2 BAS 2 BRB 2 CKN 2 GJ 2 KZ 2 RC 2 XM2 AG 2 BBB 7 BRP 2 CKR 2 GK 2 LO 2 RO 2 XMO2 AHO 2 BDA 2 BT 2 CKS 2 GM 2 LY 2 RP 2 XRB2 AJ 2 BDT 2 BYS 2 CMK 2 GR 2 MF 2 RW 2 XRO2 AMD 2 BG 2 BYW 2 CMZ 2 GS 2 MN 2 RY 2 YK2 AON 2 BGA 2 CAR 2 CP 2 GU 2 MU 2 SG 2 ZA2 APD 2 BGO 2 CBW 2 CPD 2 HJ 2 MV 2 SH 2 ZK2 ARF 2 BL 2 CBX 2 CQ 2 HW 2 NM 2 SP 2 ZL2 ARS 2 BLF 2 CDO 2 CQZ 2 IG 2 NN 2 TK 2 ZM2 ATS 2 BLP 2 CF 2 CRB 2 IS 2 NZ 2 TSU 2 ZS2 AU 2 BM 2 CGT 2 CSL 2 KB 2 OAO 2 UD 2 ZW2 AUM 2 BMC 2 CHH 2 DMA 2 KF 2 OYM 2 UE 2 ZY2 AW 2 BML 2 CIM 2 DZ 2 KG 2 PQ 2 US2 AWA 2 BNN 2 CIN

Third District.
3 ADT 3 BF 3 BLZ 3 CYN 3 HQ 3 MY 3 RP 3 XM3 AFB 3 BFU 3 BMT 3 DM 3 JJ 3 NH 3 SG 3 XR3 AP 3 BG 3 BNU 3 EU 3 KD 30D 3 TJ 3 YG3 AQP 3 BGJ 3 BOB 3 FS 3 KFU 3 OE 3 UFD 3 YO3 AQR 3 BGT 3 BS 3 GE 3 LK 3 OL 3 XA 3 ZW3 AUU 3 BHM 3 BVC 3 GG 3 MO 3 OT 3 XBK 3 ZY3 AYY 3 BIJ 3 CC 3 HG 3 MX 3 QO 3 XL 3 ZZ3 BES 3 BLF 3 CG

4 AA
4 BF

4 BX
4 BY

4 EA
4 EB

Fourth District.
4 FB 4 ID 4 KS 4 ZS 4 ZW4 FN 4 KM 40I

5 AAM
5 AGI
5 BV

5 DH
5 DQ
5 DWP

5 EK
5 FV
5 GBZ

Fifth District.
5 IIS 5 MA
5 JL 5 MX
5 KK 5 MK

5 US
5 WD
5 WW

5 XA
5 XB
5 XK

5 XR
5 ZA
5 ZB

Sixth District.
6 CBI 6 ZZ
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TABLE VIII-continued.

Seventh District.
7 BXV 7 OE 7 BO 7 WZR 7 ZV

Eighth District.
8 AA 8 ATU 8 AZQ 8 BPL 8 BZY 8IFU 8 QT 8 XAE
8 ADG 8 AV 8 BBT 8 BSS* 8 CDD 8 GM 8 SB 8 XAN
8 AIW 8 AW 8 BCS 8 BTI 8 CJH 8 GQ 8 SP 8 XC
8 AJM 8 AWP 8 BDE 8 BTV 8 CMK 8 HJ 8 SPM 8 XE
8 ANP 8 AWZ 8 BFM 8 BUM 8 CNE 8 IB 8 TT 8 YB
8 AP 8 AXC 8 BJC 8 BVL 8 CPK 8 JCZ 8 UE 8 YD
8 AQO 8 AXE 8 BK 8 BX 8 DB 8 KG 8 OF 8 ZAF
8 AR 8 AXK 8 BKF 8 BXF 8 DET 8 KM 8 UY 8 ZV
8 ASC 8 AYO 8 BLC 8 BXH 8 DKX 8 ML 8 VK 8 ZW
8 ASV 8 AZD 8 BNJ 8 BYH 8 FQ 8 OW 8 XA 8 ZY
8 ATF 8 ZZ

9 AGT 9 AUL
9 AN 9 AX
9 AMT 9 BDF
9 ASW 9 BDS

9 BET
9 BP
9 BRY
9 BZ

Ninth District.
9 CBX 9 CR
9 CD 9 CX
9 CG 9 CXP
9 CM 9 DYN

Canadian.
3C0 9 AL

9 EP
9 FM
9 GM
9 II

9 IM
9 KM
9 UU
9 XAC

9 XB
9 XE
9 ZN

telephone transmissions across the Atlantic. The
almost nightly reception of American radiophone
broadcast transmissions by British amateurs
shows that there is no inherent difficulty in picking
up these relatively feeble telephonic transmissions
over such great distances, but the reception of
amateur radiophone transmissions is a tribute
to the amateur transmitters as well. The re-
markable strength and steadiness of signals received
from the best stations is also particularly note-
worthy.

The latest information received from America
after the main part of this report had been compiled

indicates that signals from a number of U.S.
amateur stations signalling during the tests were
heard on U.S. vessels in the English Channel-
several of the code transmissions during the in-
dividual periods having been picked up on single
valve receivers, and the codes subsequently
verified.

The French amateurs, who were also listening in,
heard a large number of stations. Particulars of
their receptions will be given in a later issue.

PHILIP R. COURSEY,
February 3rd, 1923.

Amateur Progress in South Africa
Recent wireless developments in other countries

have greatly stimulated amateur interest in South
Africa. Whereas, prior to the war, there were
only a few amateurs in each province, their number
had so increased by 1920 that a Society was formed,
now flourishing under the name of the Radio
Society of South Africa.

Modelled on similar lines to the Radio Society
of Great Britain, to which it is affiliated, the Society
has for its principal objects the furtherance of
radio research and the promotion of intercourse
between experimenters, securing members the
advantages of collective representation and facili-
tating the obtaining of supplies.

The Society intends to maintain branches at
Cape Town, Durban and Johannesburg, and the
two first -named are already in existence, with a
membership of 37 and 87 respectively. General
meetings, at which lectures and demonstrations
are given, are held monthly. The Society has been
granted the Postmaster -General's licence to install

a wireless station for scientific and instructional
purposes.

The Cape Provincial Branch of the Society has
now three affiliated branches, their aggregate
membership totalling 143.

South Africa being noted for its abundance
of atmospherics, amateur reception is somewhat
restricted to the local stations at Slangkop. Port
Elizabeth, Durban and Lourenco Marques. Many
amateurs have, however, succeeded in obtaining
signals from European and American stations,
the French station at Saint Assize being most
frequently heard.

The development of broadcasting in England
is being keenly watched, and it is hoped that the
time will not be very far distant when the South
African amateur will be able to enjoy a regular
broadcasting service. According to the latest
information Johannesburg has been offered the
loan of a broadcaster, and prospects are consider-
ably brightened.
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Questions and Answers
NOTE.-This section of the magazine is placed at the disposal of all readers who wish to receive advice

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

" HOPEFUL " (Surrey) asks (1) Whether tee
can give details of a tapped wire frequency transformer
to tune from about 300 to 1,200 metres. (2) For a
diagram showing how a single valve H. F. panel
may be connected.

(1) A variable high frequency transformer was
described in the issue of September 23rd, and full
constructional details are given. The ebonite
former is 2" in diameter, and the slots are it" deep
and 14" wide. There are eight slots and four
tappings for the primary and secondary winding.
Each slot in the former should be wound with
90 turns of No. 40 S.S.C. copper wire. The slots
are all wound in the proper direction, and the
connection between each slot is taken to one stud
of the four -stud switch. The primary should be
tuned with a small condenser having a maximum
value of about 0.00001 mfd. (2) A single valve
high frequency panel is given in Fig. 2 on the
next page.

" STICKER " (Bristol) is having trouble with
his receiver, and asks (1) lVhether we can suggest
anything which will help him. (2) Have we any
suggestions with regard to the earth or counterpoise.

(I) and (2) The diagram of connections is correct,
but we would point out that a condenser should
be used in series with the aerial when it is desired
to receive the broadcast transmissions. This will
give you a slightly larger potential across the
detector valve. As your aerial is rather badly
screened and the earth lead long, wo suggest you
use one high frequency valve before the detector
valve. The method is given in most of the issues
of this journal. The earth connection should be
as short as possible, and should make contact with
an earth plate much larger than the one you are
using, if it is at all possible. We suggest you
use a sheet of galvanised iron or something
equivalent, with dimensions about 2' by 3'. The
counterpoise should be built, if possible, a few feet
above the earth. We do not recommend con-
structing the oounterpoise immediately below the
aerial, as sketched in the diagram submitted,
because the effective height of the aerial is so greatly
reduced. The lower end of the counterpoise
should be dropped as low as it is convenient for you
to make it.

" VICEROY " (Eastbourne) asks (1) Whether
the diagram submitted is correct. (2) What wave-
length would a 4" coil tune to when connected with a

0.001c. oid. condenser smut an ordinary Post Office
aerial. (3) What would be a suitable coil to use in
the anode circuit of the high frequency valve.

(1) The diagram is correct. (2) and (3) You
have unfortunately omitted to state the length of
the coil and the gauge of wire with which it is
wound, but wo suggest the short wave coil be a coil
4" in diameter and 4" long, wound with No. 20
D.C.C., with six tappings. The long wave coil
may be 4" in diameter and 8" long, wound with
No. 26 D.C.C. with 18 tappings. The anode coil
may be 4" in diameter and 4" long, wound with
No. 28 D.C.C. for the short wavelengths, and for
the longer wavelengths 4" in diameter and 8" long,
wound with No. 34 D.C.C. The smaller coil should
have 10 tappings and the larger coil 18. You will
be able to tune up to a wavelength of about I 0.000
metres.

" E.H." (Sweden) asks (I For criticism of
circuit submitted. (2) WhellurCan type
E. V. 173 valve will work well as a high frequency
valve, and if so, Wad voltages should be applied.

(1) The circuit proposed is quite suitable, and
the connections are correct. For short wave work
we suggest you build cylindrical coils, one for the
aerial circuit 4" in diameter and 4" long, of No. 20
D.C.C., with eight tappings. and one for the anode
circuit 4" in diameter and 6" long, of No. 30 D.C.C.,
with 12 tappings. For the H.T. bypass con-
denser we suggest you use 21 foils, each foil having
an overlap of 4" by 3". The mica should be
0.002" thick, and only good mica should be used.
Waxed paper is not very suitable unless you are
prepared to make up two or three condensers and
connect them is series. (2) We believe that this
type of valve gives satisfactory results in H.F.
circuits. We would refer you to the diagram
Fig. 2, page 614, February 3rd issue, and Fig. I,
page 613, February 3rd issue.

" C.W .P." (S.E.1 ) arks whether hie earth
connection is suitable.

We suggest you earth your receiver with a wire
having the same dimensions as the aerial wire.
A good earth connection is essential. The water -
pipe earth is probably suitable if the distance
between the point where the wire is soldered to the
waterpipe and the point where the waterpipe enters
the ground is not great. It may be better to bury
an earth plate, which may be a sheet of galvanised
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iron about 2' by 3', to which the earth wires are
soldered. The suggested earth in the window box
is not at all suitable.

" ADANA "(Battersea) asks (1) With reference
to the reply to " A.G.L." (Sutton ColdfIeld) in
the January 27th issue, could another diagram be
given showing the connections when a high frequency
transformer is used. (2) Are the other component
values the same when the transformer is substituted
for the tuned anode coil.

(1) and (2) The diagram is given in Fig. 1, and
suitable values are indicated.

Fig. 1. A 2 -valve H. . amplifier. The valves are
transformer coupled.

" E.R.S." (Hammersmith) mike for a diagram
of a H F. and L.F. panel to use in conjunction with
the detector panel, diagram of which is submitted.

The diagram is given in Fig. 2.

O
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(1) We understand the Post Office regulations
apply to the use of reaction only. They are not
concerned with the number of valves used. The
reaction must be so used that oscillating energy
cannot be set up in the aerial circuit. (2) We
cannot recommend a set which will receive the
American concerts, but it should be borne in mind
that the reception of American concerts is in the
nature of a freak-that is, something which cannot
be repeated with the slightest unfavourable con-
ditions, and no signals would be received in day-
light. However, if you wish to try, we suggest
you use the receiver given on page 453, Fig. 3,
December 30th issue of this journal. The diagram
shows the connections of a five -valve receiver-
four H.F. and one detector. We suggest you use
an outdoor aerial.

" E.McD." (Manchester) refer* to a diagram
in the issue of November 18th, and asks (1) Whether
basket coils may be used for the primary and secondary
inductance. (2) What would be suitable coils.
(3) What would be a suitable coil for use in the anode
circuit, as marked with an arrow in the diagram
submitted.

(1) We suggest you connect three small basket
coils, each having thirty turns, wound upon a
former 2" in diameter, for the aerial circuit. The
coils should be wound with No. 22 D.C.C. The
closed circuit inductance may consist of three coils,
each having 45 turns of No. 26 D.C.C.. wound upon
a former 3" in diameter. The anode coil may be
a winding of No. 30 D.C.C., wound upon a 3"
former. We suggest you use a cylindrical coil
4" in diameter and 3" long. with six tappings.

" E.R. " (Tottenham, N.17) refers to the
Reinartz tuner described on page 89, May 13th issue,
and mks the gauge of wire used in the coils.

0.0003.r

0 II

p

O O

F DETECTOR

O

LF

Fig. 2. The diagram shows a H.F. panel coupled to a detector panel and followed by a note magnifier. The
windings shown in the first panel are those of a H.F. transformer.

" A.J." (Manchester) asks (1) What are the
reatrictions laid down by the P.M.G. concerning the
use of valves in valve receivers. (2) What sort of
receiver would be suitable for the reception of
American concerts, using a frame aerial.

No. 26 D.C.C. is used in the coils of the Reinartz
tuner described on page 89 of May 13th issue.
We would refer you to the description of a Reinartz
receiver given on page 604 in the issue of
February 3rd.
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" J.S.M." (Norfolk) asks ( I ) For windings of

an anode coil which, together with his tuning con-
denser, will tune up to 1,200 metres. (2) What
would be the best value of a small variable condenser
to be used to provide capacity reaction. (3) How
may two potentiometers be connected for the purpose
of controlling the first three valves and the detector
valve. It is desired to use a large negative potential.
(4) What would be suitable windings for an iron core
transformer to step down from 110 volts to 6 volts.

(1) The anode coil may be a winding 4" in
diameter and 6" long, of No. 32 D.C.C., with 12
tappings. (2) The condenser which is to be used
to provide capacity reaction may have a maximum
value of 0.0005 mfds. It would probably consist
of one moving and two fixed plates. (3) The
method of connecting potentiometers is given in
several recent issues. In particular we would refer
you to the connection given in Fig. 1, page 601,
February 3rd issue. When it is required to apply
voltages of the order of 30 volts to the grid, a
potentiometer is not essential. It is better to take
tappings from the cells. (4) The primary winding
of the transformer may consist of 350 turns of
No. 22, and the secondary should consist of 21 turns
of No. 16 D.C.C. The core of the transformer
should have a cross section of three square inches.
A resistance on the primary side as suggessed would
control the output. As it may be required to use
more than six volts on the secondary side, we
suggest you wind an extra 10 turns, making a total
of 31 turns, with a tapping at the 21st.

" M.A.H." (Stoke Newington) asks (1) How
many turns of No. 40 S.S.C. wire, wound on a former
containing eight slots, j" wide and I" deep, will be
suitable for a high frequency transformer to tune
between 100 and 30,000 metres.

We suggest you wind 200 turns for the primary
and secondary winding in each slot. You will not,
however, find that the results are very satisfactory,
and we suggest you use a special high frequency
transformer for short wavelengths. A transformer
with eight slots, four for the primary and four for
the secondary, will be suitable. The bobbin may
be 2" in diameter, and the slots }" deep and i"
wide. Ninety turns should be wound in each slot,
and four tappings should be provided for the
primary and secondary.

" A.F.C.B." (S.W.) submits particulars of a
transmitter, and asks whether the values are correct.

The dimensions suggested are quite suitable,
and with a normal Post Office aerial would tune
over the wavelength range desired. The proposed
tuner is quite suitable.

" J.S." (N.10) asks ( ) How many basket coils
will be required to tune from 180 to 12,000 metres.
(2) May the coil above or below the A.T.I. be used
for the reaction coil.

(1) We suggest you wind eight basket coils and
connect them in series. The coils should be spaced
I" apart to reduce the self -capacity. We suggest
you wind three coils having 60 turns of No. 26
D.C.C. upon a former 2" in diameter, and the
remainder, having 90 turns of No. 26 D.C.C.,
upon a former 2}" in diameter. The 0.001 mfd.
variable condenser should be used in series on
short wavelengths, and in parallel when receiving
longer wavelength signals. The connections
between the coils should be brought to the studs
of a switch. (2) We suggest you wind basket coils
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for the reaction, and mount them so that] the
coupling is variable.

" E.H." (Nottingham) refers to the diagram
given on page 129, October 28th issue, and asks
(1) Whether the five coils shown should all have the
same dimensions. (2) If the coils should have
different sizes, what relationship should they bear one
with the other approximately. (3) What size
duolateral coils should be used for the broadcast wave-
lengths. (4) What stations of interest should be
received with a receiver of this description.

(I) (2) and (3) The coils shown should not have
the same dimensions. When receiving the broad-
cast transmissions the aerial tuning condenser will
be in series with the A.T.I. The A.T.I. should be
approximately a No. 75 coil, and the closed circuit
coil No. 50. The anode or high frequency trans-
former coils should be No. 75 coils. The reaction
coil will probably be a No. 25 coil. It should be
borne in mind that the anode or high frequency
transformer coils should tune to the same wave-
length as the closed circuit. (4) You should receive
the transmissions from the British broadcasting
stations, and also the transmissions of amateurs in
your neighbourhood. You would, of course, hear
the French transmissions if you cared to tune up
to that wavelength.

" L.G.C." (Newark) asks for a diagram of a
receiver suitable for receiving the broadcast trans-
missions and also the connections, so that the low
frequency valves may be connected to operate a loud
speaker.

We would refer you to the diagram Fig. 4,
page 615, February 3rd issue. Switches are pro-
vided so that the number of valves in circuit may
be cut out when not required. Another suitable
diagram is given in Fig. 4, page 418, December 23rd
issue.

" A.T." (Rotherham) asks (1) What wavelength
range will be covered by the high frequency transformer
which he has conatrachNi. (2) What would be a
suitable coil for use in the anode circuit of a high
frequency amplifier to tune between 150 and 3,000
metres. (3) Will the self -capacity of Dewar type
switches be of sufficient magnitude to prohibit their
use in the high frequency portions of circuits.
(4) Could particulars be given so that condensers
having the following values may be constructed-
0.05, 0.025 and 0.021 mfds.

(1) The wavelength range over which you will be
able to tune will depend largely upon the self -

capacity of your receiver, but we suggest from 100
to 4,500 metres. (2) A suitable tuned anode coil
would be 4" in diameter and 6" long, wound full of
No. 32 D.C.C., with 15 tappings. The reaction
coil may be constructed to revolve inside the 4" tube,
and should contain 100 turns of No. 32 D.C.C.
(3) It is not a very good practice to connect Dewar
type switches in the high frequency portions of
wireless receivers, but there is no objection to using
special anti -capacity type switches, which may be
purchased. The ordinary Dewar type switch is
quite useful for switching the low frequency portions
of wireless receivers. (4) The condensers could
be made up as follows (mica 0.002" thick) :-
0.5 mfd. 51 foils with an overlap .. 12 x 8.5 ems.
0.25 51 8.5 X 6
0.05 26 6 x 4
0.025 13 5 x 4
0.01 7 .. 5 x 4
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Telephone:
Hammersmith 1916.

Telegrams :
"Tingoidar, London."

PRICE
as illustrated, less valves,
including Broadcasting Fee,Z25 : 5 : 0

Other Receivers from £9 t 12 : 6

An Outstanding Instrument
In common with all the TINGEY Broadcast Receivers,

this

THREE VALVE
BROADCAST RECEIVER
is distinguished by its uniform efficiency, its simplicity
of operation, and the clarity and strengthof the recep-
tion it gives. In addition, it is readily adaptable for

farther amplification when required.
The wavelength range -300.3,000 metres-embraces
the wavelengths of all the British and Continental
Broadcasting Stations. The set comprises 1 B.F.,
1 H.F. and Rect., and 1 LI% Amplifying Valve.
All TINGEY Valve A pparatus is duly licensed under
Marconi Patents for Amateur use in Great Britain,
and all Broadcast Receivers bear the B.B.C. stamp.
Illustrated Catalogue of t, 2, 3, 4 and 5 Valve Broad-
cast Receivers and Experimental Unit System with

all accessories, post free 6d.

92, QUEEN ST.,
HAMMERSMITH

LONDON, W.6.

THE PERFECT VALVE BATTERY

HART
LOW TENSION

BATTERIES
" MEG" TYPE IN GLASS.

Made in 4 and 6 volts of 20, 30, 40
and 50 Amp. Hours (actual) Capacity.

The plates in these Batteries are contained in GLASS BOXES
with sealed ebonite lids, terminals and screwed vent plugs.
The cells are fitted in strong waxed teak crates with rubber feet
as illustrated, and are insulated from the crate by rubber buffers.
NO CELLULOID IS USED IN THE CONSTRUCTION OF THESE CELLS.

HART ACCUMULATOR CO., LTD.,
STRATFORD - - LONDON, E.15.
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LOUD SPEAKERS
H.1 (Large) Low Resistance,
120 ohms, height 2I"... 16 5 0
H.2 (Small) Low Resistance,
120 ohms, height 12" ... 13 0 0
(High Resistances for either size

2/6 to 5/- extra)

MICROPHONE AMPLIFIERS
For use with L.R. Loud Speakers

(120 ohms output ).
120 ohms input - 16 0 0
2,000 ohms input - 26 2 6
For H.R. input and output 18 10 0

The "BROWN"
LOUD SPEAKERS
With New Improved Curved Horns

THE requisites of a Loud Speaker
are pure tone, clear articulation,

and good volume of sound. The
" BROWN Loud Speakers pos-
sess these qualities, and they are
enhanced by the new improved
curved horn.

THE. NEW HORN of dull blacked
aluminium used with both H.1 and
H.2 is constructed on the loga-
rithmic law of increasing openings
and is acoustically perfect.

THE " BROWN " MICROPHONE
AMPLIFIER

THIS AMPLIFIER magnifies signals,
speech or music, without distortion, and is
of considerable interest to amateurs and
scientific investigators. This magnification
is much greater than that obtained from
a two -valve amplifier. In construction,
this instrument is much more robust than
other relays.

This instrument satisfies the urgent demand
for a reliable, inexpensive amplifier, which
the most inexperienced amateur can use,
and which the most experienced requires.
The necessary transformers are included
in the base.

OBTAINABLE IRON ALL WIRELESS DEALER..
Illustrated Catalogue of our I 1 aapkorteu, Loud Speakers & Amplifier post free from

S. G. BROWN, LTD.
Londe. (Visas Shoerroorru (RETAIL ONLY) -

19, MORTIMER ST., LONDON, W.1
TRADE COMMUNICATIONS ONLY TO :-

HEAD OFFICE & WORKS: VICTORIA RD., NORTH ACTON, LONDON,W.3
Tthersais-" Sldbrowuix, London." Telephone-Chi. vick 312 313.

Sale Agent for the Argentine-Horatio D. Guerrero, La. Heras, 206, Buenos Aires
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" O.H.M." (Bloemfontein) submits a diagram

of his receiver? and asks (1) Why results are unsatis-
factory. (2) How litany plates should be used in
construction of 0.01 mfd. fixed condenser. (3) For
a circuit diagram showing how to cut out H.F. and
L. F. amplifiers.

(1) The diagram of the tuning panel is correct ;
also the connections of the amplifier. The probable
reason why you do not hear signals is due to the
tuning arrangements not being properly propor-
tioned. 1Ve cannot help you much without a
knowledge of the wavelength of the signals you
wish to receive. If " R " typo valves are used the
1...T. should be 6 volts and the H.T. 90 volts.
(2) A 0.01 mfd. fixed condenser may consist of
17 plates, each plate having an overlap of 2" I".
The mica should be 0.002" thick. (3) Diagrams
showing how high and low frequency valves may
be cut in or out are given in most issues of this
journal. 1Vhy not choose a circuit and rewire
your receiver according to the connections given.
A large number of suitable circuits have appeared
in the last few issues.

" G.R.E.C." (Coulsdon),s.48 (1) With reference
to the circuit given on page 883, September 30th issue
what would be a suitable reaction coil to be coupled to
the seemnInry of the first H.F. transformer. (2) How
would thre potentiometers be connected, one for the
H. F. role,, one for the detector, and the other for the
L.F. (3) What is a suitable size for the
variable condenser which tunes the primary winding
of the II. F. transformers. (4) Which valves arc
recommended.

(1) We suggest you wind 150 turns of No. 38
S.S.C. on a former 2k" in diameter containing a
slot 1" deep and ft" wide. The reaction coil should
be fitted so that it will slide close to the surface of
the plug-in transformers. (2) Potentiometers aro
quite easily connected. They should be joined
across the L.T. battery, and the grid connections
of the H.F. valves should go to the sliding contact
of one potentiometer. The grid leak of the detector
valve, instead of going to the plus or minus L.T.
should go to the sliding contact of the second
potentiometer. The sliding contact of the third
potentiometer should be connected with the filament
connection of the L.F. transformers. The method
of connecting potentiometers is given in most
issues. In particular we would refeeyou to page 601
January 3rd issue. (3) The primary of the H.F.
t ransformer may be tuned with a variable condenser
having a maximum value of 0.00.2 nails. (4) We
suggest you use " It " type valves.

" E." (Northumberland). - -With reference to
OW diagram submitted we would point out that
this is a theoretical diagram, and many practical
features are absent. If you have not had previous
experience with this type of super -regenerative
receiver, we think it would be better if you con-
structed a receiver from particulars given in this
journal from time to time. In particular we would
refer you to the article which appeared in the issue
of September 2nd, page 711, and the articles by
Mr. Harris in the issues of October 21st and 28th.
In the diagram referred to, the coils L, and 1.1 may-
be an ordinary tapped loose coupler. The coil
is a reaction coil. The circuits A and B are coupled
with the valve, so that a frequency of the order of
30,000 cycles per second is produced. The
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circuit A should therefore contain a large variable
condenser and a large coil. It would be found
difficult to remove a continuous hum from the
receivers because of the absence of choke coils and
filter circuits. In addition, a receiver of this kind
must not be connected with an open aerial, but with
a frame aerial, which must not exceed a certain size.

" R.B." (Falkirk) oak* (1) For particulars of
a 10,000 w grid leak to be wound with No. 30
Eureka wire. (2) For dimensions of basket coils.

(1) No. 30 Eureka wire has a resistance of 5,575
ohms per thousand yards ; 70 yards wound on
a cylindrical former will therefore be suitable as
a potentiometer. It 'is not essential to use two
potentiometers, although there is a certain advantage
in using two potentiometers, as shown in the
sketch on the attached sheet. (2) We suggest
you wind the basket coil former with 35, 50 and
60 turns of No. 24 D.C.C., and for higher wave-
lengths use more turns with the finer wires. The
exact number of turns is a matter for experiment.
The three given should be suitable for use as the
aerial coil, closed circuit coil, and reaction coil.
The anode coils could each have 80 turns of No. 30
D.C.C. The voltage of the grid cells shown in the
diagram on page 601 depends entirely upon the
anode potential used, but two or three cells will be
satisfactory. Only a coarse adjustment need be
provided, and no potentiometer is required.

" J.R.M." (Durham) submits a diagram of
connections of his receiver and asks for advice.

We have examined the diagram submitted, and
the connections are correct. As you live so close
to the Newcastle Broadcasting Station, you will
find it a difficult matter to successfully tune in the
transmissions from far distant broadcast stations
while the Newcastle station is operating. We
suggest you use a closed circuit which will give you
fine tuning. To reduce noise, we suggest you connect
the 2 mfd. condenser across the H.T. battery,
which will reduce noises due to the internal resis-
tance. If you are situated near the tram lines or
a power plant, you may hear a noise due to induc-
tion and earth currents. The earth appears to
be quite satisfactory. All connections in the
receiver should be soldered and not merely held
down with screws or terminals. It is quite safe
to use a 6 volt accumulator with Marconi " V 24 "
type valves, but of course a filament resistance
should be used, and a little should always remain
in circuit. The capacity values are suitable, and
best results are generally obtained when plug-in
coils are used. The reaction coil should be coupled
with the high frequency transformer. If the
high frequency transformer is of the plug-in type,
a reaction coil having 100 turns should be wound
in a former similar i shape to the plug-in trans-
former, and it should be mounted so that it will
move close to the face of the plug-in transformers.

" D.G." (Selby) wishes to receive the broadcast
transmissions and asks whether the diagram referred
to is suitable.

The diagram referred to (Fig. 4, page 615,
February 3rd issue) is very suitable for your purpose,
and you should be able to operate a loud speaker
comfortably. The reaction coil, which is tuned
with a 0.0005 mfd. condenser, should be coupled
with the high frequency transformer. The high
frequency transformer is of the plug-in type, and
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the reaction coil may consist of 100 turns,
wound in a former similar to that of the
high frequency transformer, and it should be
constructed so that it will move close to the trans-
former, so that the coupling is variable. If it is
desired, a three -coil holder may be used, in which
case the reaction coil will be one outer coil of a
three -coil holder. The switching arrangement
shown in the figure referred to will enable you to
switch out any valve except the detector valve,
which of course must always remain in circuit.
The switch indicated is a double -pole throw -over
switch. With the switch in the left-hand position,
the valve is cut out, and the filament is disconnected
at the same time. Small switches may be pur-
chased mounted on porcelain, and these should be
dismantled and the switch parts mounted upon
the ebonite panel. This type of switch is very
serviceable, and furthermore, no losses are brought
about through its use. Suitable values are given
in the diagram. The grid condenser and leak
should have values of 0.0003 mfds. and 2 megohms.
The closed circuit condenser has a value of 0.0005
mfds. The L.T. and H.T. voltages should be
6, and variable up to 60 volts respectively.

" F." (N.22) submits a diagram of his receiver
and asks for suggestions.

(I) The diagram submitted, in which a crystal
detector is used as the rectifier is correct, and
the values of the components are suitable. If the
tuning condenser which was connected across the
anode coil had a maximum value of 0.0005 mfds.,
signals should be expected to be rather weak.
The tuning condenser used in this position should
be as small as possible to secure good amplification,
and it would be found tuning is very much sharper.
The anode coil should be larger than the aerial
coil. Difficulty is sometimes experienced in getting
the crystal to rectify properly, and its position
should be changed from one side of the transformer
to the other.

" C.P." (Surrey) submits a diagram of his
receiver and asks whether the wiring and components
are correct.

We have examined the diagram submitted,
and we suggest that when receiving the broadcast
transmissions you short circuit the reaction coil
which is coupled with the closed circuit coil. The
circuit, apart from this, is correct. We suggest
you wind basket coils on a former 2" in diameter,
with 13 spokes, having 40, 50, 60 and 80 turns
of No. 22 D.C.C. The correct number of turns
to be used will depend upon the size of the aerial.
The low frequency intervalve transformer may
have a primary winding of 1,000 turns of No. 42
S.S.C. wire and the secondary may be 25,000 turns
of No. 44 S.S.C. wire. The primary winding
should be wound on first.

" W.B.G." (Shrewsbury) submits a diagram
of a speed amplifier and asks far advice.

We have examined the arrangement submitted,
and the principle of the circuit is correct. The
correct ratio of the transformer winding should
be determined by experiment. If an " R " valve
is used and an ordinary post office microphone
we suggest a ratio of about 40 to 1, the primary
winding consisting of 150 turns of No. 22 S.C.C.
However, when winding a transformer, we suggest

you make taps on the secondary winding, so that
the step-up ratio may be varied, and the tap which
gives the best results found. The core may consist
of a bundle of iron wires 4" long, built up to a
diameter of /". The secondary winding could be
of No. 40 S.S.C. copper wire. Only one battery
need he employed for the valve and the microphone
circuit.

" H." (Nuneaton) has a C Mk. III type
amplifier, and asks whether it may be used in con-
junction with I. is receiving set.

The C Mark III type amplifier may be used as a
note amplifier if desired. The input circuit of the
amplifier, which includes a transformer, is connected
to the anode circuit of the last valve of your
receiver. We/do not, however, recommend the
use of so many low frequency connected valves.
It would be better if you rearranged the circuit,
using two high frequency, one detector, and two
L.F. valves. A number of arrangements are given
in the journal from time to time. When using the
amplifier, common L.T. and H.T. batteries may be
used, provided - H.T. is connected with the same
side of the L.T. battery in each case. We suggest
you examine the Mark HI amplifier and notice
whether the H.T. minus is connected with or
- L.T., and make an alteration if necessary ; but
the receiver is quite simple to operate, as it is an
ordinary note magnifier.

" J.M." (Southport) wishes to receive the
broadcast transmissions and asks for advice.

We suggest you employ a five -valve receiver,
comprising two high frequency, one detector and
two L.F. valves. The aerial attachment referred
to is often very suitable, but whether or not it
would be successful in your case depends largely
upon local conditions. To secure satisfactory
operation, we suggest you use an aerial and a closed
circuit, and use the tuned anode method of high
frequency amplification. The method is explained
in a number of issues of this journal, and diagrams
are given from time to time. You will have no
difficulty in making a suitable choice if you wish
to construct the receiver also.

" W.G.M " (Bristol) asks why he finds difficulty
in receiving the London broadcast trans -missions.

We believe it is often difficult to receive the
broadcast transmissions from certain parts of the
country, but as you hear the transmissions from
other broadcast stations we do not think you are
so situated that the London transmissions should
not be heard. We consider the difficulty is simply
one of tuning. From the table submitted, it
appears that the aerial circuit will tune down to
the required wavelength, but the high frequency
transformer will not. We suggest you use another
transformer which will enable you to reduce the
wavelength sufficiently. At present we do not think
you are tuning down to 300 metres, although the
ship stations are heard working. We suggest you
build another transformer with a few less turns
than the ISO to 300 metres transformer which you
are using at present. We shall be glad to know
whether the addition of the smaller wavelength
high frequency transformer enables you to hear the
London station, because we believe difficulty is
often experienced while other broadcasting stations
are in operation.
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BRITPHONE No. 3
iic, Receive, of very excellent perfonnanci of

HA'. stage, one detector. one low frequency, conforming in every
with the P.M.G. requirements, and bearing the British Broadca,ii...
Company's mark.

The incest efficient form of high frequency amplification possible is
used, and the whole design of the instrument is one which gives the
maximum efficiency over a large band of wavelengths with perfectly
simple and noiseless operation.

The valves are mounted behind the panel, inspection windows bi
provided, thus preventing damage to valves and minimising the gbi
effect while operating the receiver. A socket is provided into tell.
BRITWIRE coils can be inserted, enabling thee reception of tele: Ilia,
from Hague, Paris, Iterlie,. it.. Range 011 111,MiC.1
mik 1111(11.r normal conditions. The
!,,h1V iudished 111.111.,:11, :1114i Cali he. 11.,11 in

PRICE including B.B.C. Royalty £15 4 :
Illuctrated Catalogue Ewe on .

BRITISH WIRELESS SUPPLY CO. LTD.
Head Office 6, BLENHEIM TERRACE, LEEDS. 'Phone 26926

== London Showrooms- 64, Frith Street, W. (off Shaftesbury Avenue) 'Phone - Gerrard 2789- DEmoNsTRAT1()Ns Dmi.)..

_
===

Newcastle.i And at- IS, Eldon Square, Newcastle. 4, Ninth-, ohe Stiliare. i i. ( 11,11, Ii Street %Vest Hartlepoiil. =
Newcastle -on -Tyne, City 3&o

Above liar, Siiiithatic.iiii.q
8, Corporation Street, Itelf.c.t.

'Phiiiie . West Hartlepool. 37;,
26, Newport Road, Nliddledn,mgli

===
51111111111111111IIIIIIIIIIIIIMMIIIII111111111111111111111111111111 1111111111111111111111111111111111111111111111111111111111111111Illifi

6 v. 40 amp. Hoar
Exide Battery.

Ask for
Leaflets

1027
an,/
1030

THE LONG LIFE BATTERY
THE Principal Wireless Manufacturers standardise Exide

Batteries with their valve receiving sets. They know what
disappointment can be experienced by users of inferior batteries
Exide Batteries are used all over the world, in Submarines, on
Motor Cars, Aeroplanes, and for all wireless purposes. They
retain their charge for long periods, do not froth, and give
longest life:
THEY ARE USED BY THE BRITISH BROADCASTING

COMPANY FOR TRANSMISSION.
INSIST ON AN EXIDE FOR YOUR SET.
obtainabie I rom I l'ireless Dealers and Exide Service Agents
throughout the ,ortntry. If in any difficulty IFRITI. U.S.

Cittoribt ELECTRICAL STORAGE'
COMPANY LIMITED

219-229, SHAFTESBURY AV., W.C.2
Clifton Junction, 58, Dale End,
Nr. MANCHESTER. BIRMINGHAM .
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" E.J.R." (Beds.) submits a sketch of a relay,
and asks how it should be connected to operate a
Morse inker.

Terminals D and C should be connected in series
with a battery, and the Morse inker, and terminals
E and B should be connected with the last valve
of your valve receiver.

" P.Q." (Dingwall) asks (I) Whether the
proposed method would be suitable for making com-
parison tests between tapped inductance coils and
plug-in coils. (2) Would the arrangement require
a second condenser for the secondary circuit.
(3) could we supply the name of a firm which supplies
Gambrel! plug-in coils. (4) What capacity con-
densers would he suitable for the above arrangement.

11), (2) and (4) The idea is quite sound, and it
should IN, remembered that the plug-in coils should
be connected to replace the cylindrical coils. If
this arrangement were carried out, no extra tuning
condenser would be required. (3) The address of
Gambrells Brothers, Ltd., is Merton Road, South -
fields, London, S.W.18.

" A.B.D." (Cambridge) asks (1) Whether the
house lighting supply may be used for the high tension.
The house is supplied with electricity from the
arcumulators. (2) What is the difference between a
power amplifier and a low frequency amplifier.

(1) The house lighting may be used as the H.T.,
although care must be taken not to earth any
portion of the wireless receiver which is connected
with the H.T. A large capacity condenser should
be connected across the supply. (2) The difference
between a power amplifier and a low frequency
amplifier is principally due to the valves used.
A power valve is able to control more power than
an ordinary receiving valve. A higher anode
voltage is used, and the energy supplied to the
filament is greater. Negative volts are connected
with the grid circuit.

"N.E.K.E." (London, E.5) asks (1) Whether
the proposed arrangement submitted is suitable.
(2) For a diagram of a five -valve receiver-two high
frequency, one detector and two L.F. valves-with
switches to cut out the valves. Three panels are
required --one for the tuning arrangements, one for
the high frequency valves, and the other to contain the
detector and two L.P. valves.

(1) The diagram submitted is correct, although
no secondary circuit is used, and the reaction coil
is coupled with the aerial coil. We suggest you
use a secondary circuit and connect the A.T.I. and
A.T.C. in series when receiving short wavelength
transmissions. (2) A suitable diagram was given
in Fig. 7 on page 646 of Feb. 10th issue.

" AMATEUR " (E.8) asks (1) What wire
should be wound on a former which he has by him to
make it suitable for use as the closed circuit coil.
(2) What capacity condenser would be required for
the secondary circuit. (3) What is the 'wavelength
range of the combination. (4) Would we refer him
to a diagram showing the connections of one high
frequency valve, crystal detector, and one L.F. cake.

(I) We suggest you wind the secondary former
with No. 28 D.C.C. and take eight tappings. The
primary former should be rewound with No. 24
D.C.C. and 20 tappings should be taken. (2) The
secondary circuit should be tuned with a condenser
having a maximum value of 0.0005 mfds. (3) The
wavelength range of the tuner is approximately
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from 100 to 8,000 metres. (4) A suitable diagram
is given on page 614, Fig. 2.

" E.E.G." (Hants) submits a diagram of con-
nections and asks (I) Whether the circuit is correct.
(2) How may the circuit be modified tq prevent
the liability of energy being radiated. (3) Can the
balanced crystal method of detection be employed
to reduce the risk of jamming. (4) What type of
calve would be suitable for use with a receiver wired
according to the diagram.

(I) and (2) The diagram is quite correct, but it
is not necessary to couple the aerial coil with the
tuned anode coil. The two coils should be well
separated. In this way you need not fear that
energy will be radiated. If reaction effects are
desired, we suggest you connect a reaction coil
in the anode circuit of the. L.F. valve. (3) With
a circuit of this description, it will not be found
necessary to use balanced crystals. (4) "R "
type valves may be used throughout.

"C.E.P.W." (Ealing) submits particulars of a
number of tuning coils and asks (1) To what wavelength
they will tune. (2) How many turns are to be wound
on a 2" former for a 300/500 H.F. transformer. (3)
Is the secondary coil and three -coil tuner larger
than the A.T.I.

(1) The coils will tune to the following wave-
lengths :-600, 1,800, 3,500 and 5,000 metres.
(2) We suggest you wind the primary and secondary
with 180 turns of No. 36 S.S.C. wire. (3) When
the aerial tuning condenser is connected in series
with the A.T.I., it is found that the A.T.I. is larger
than the secondary tuning inductance. When the
aerial tuning condenser is in parallel with the A.T.I.
the closed circuit inductance may be a little larger.

" F.M.W." (West Hartlepool) asks (1) How
many hours it is safe to discharge the accumulator.
(2) What method may be employed to determine
whether the accumulator is discharged. (3) Using
four 16 candle power carbon filament lamps in
parallel connected with 230 volt D.C. mains, approxi-
mately how many hours should the accumulator
be left in charge.

(1) The accumulator should not be discharged
for longer than about 30 hours. (2) The accumu-
lator is discharged when the voltage per cell drops
to l.8, and should immediately be taken from
the circuit and placed on charge. (3) The accumu-
lator would have to be connected for 50-60 hours.
We suggest you employ larger candle power lamps ;
for example, four 50 candle power would allow
a much larger charging current to Row through
the accumulator and the charging rate would be
reduced to about 25 hours. The instructions given
by the makers of the cells should be carried out.

"N.B." (Broughty Ferry) asks (1) What is
the usual ratio between the turns of the primary,
secondary, and reaction coils as usually connected
in a three -coil holder. (2) Is there a formula for
calculating the wavelength of a coil. (3) Is there
a suitable formula for calculating the inductance of
frame aerials.

(1) If the aerial tuning condenser is in series
with the A.T.I., the latter will be the largest coil ;
the secondary coil a little smaller, Sand the reaction
coil will have a size depending upon the ease with
which oscillation will be generated. Generally the
reaction coil is the smallest coil of the three. (2)
The inductance of a frame aerial should be calculated
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with the aid of any of the inductance formulae.
The inductance of a frame aerial is largely affected
by the spacing of the wires. We would refer you
to a book entitled " The Calculation and Measure-
ment of Inductance and Capacity," by Nottage.
(3) We would refer you to an article on frame
aerials which will shortly appear.

" NO GOOD " (West Kensington) asks (1)
Whether the diagram submitted is correct.

We have examined the diagram of connections
submitted, and provided the tuning arrangements
are satisfactory, the circuit should work well.
You may find it an advantage to use a grid con-
denser having a value of 0.0003 mfds. with a grid
leak of 2 megohms. The grid windings of the
L. F. transformers should be connected between
1..T. minus and the grid.

" F.E.B." (Brixton Hill) asks (1) If the
aerial is well insulated at ma& end, is it necessary
to insulate the aerial mast which is made of metal.
(2) Should metal aerial masts be provided with
lightning arresters. (3) Which is the most economical
method of adding a lightning conductor to a metallic
mast. (4) Is a wooden mast considered more efrwient.

(1) It is not necessary to insulate the aerial mast
from the ground, but it is generally advisable to
insert insulators in the stays which are fastened
with the aerial. One or two insulators will be
sufficient in each stay wire. (2) and (3) It is not
necessary to provide a lightning conductor to a
metal aerial mast. (4) From a wireless point of
view there is not much to choose between a metal
and a wooden mast. If a transmitter is used with
an aerial which is supported by a metal mast
a small loss may occur, but the loss is not serious

" W.H.D." (Felixstowe) submits a diagram
of his receiver and asks (1) How to stop a severe
cracking noise which is heard in the telephones.
(2) Whether improvements can be made to the wiring.

(1) and (2) We have examined the diagram of
connections and the circuit is correct. The cracking
noise is probably due to the H.T. battery being
run down. A large condenser with a value of the
order of 2 to 4 mfds. should be connected across it.
If this does not cure the trouble, we suggest you
try a new H.T. battery. Noises are often due
to faulty ebonite, and we suggest you roughen
the ebonite surface.

" I.C.S." (The Hague) asks (1) Why the tuned
anode method of coupling H.F. valves with reaction
coupled with the (serial circuit is stated, in a book on
circuit diagrams, to give poor results when used for
reception on C.W. signals. (2) 2 LO transmissions
are received with one -valve and a small aerial. Is it
probable that the addition of one H. F. connected valve
with the tuned anode coupling, and one L. F. valve,
will amplify the signals sufficiently to operate a loud
speaker. (3) Is it correct that PCGG is heard in
London when only a single valve receiver is used.

(1) We disagree with the statement contained
in the book of circuit diagrams referred to. It will
be found that the receiver is very suitable for the
reception of C.W. signals. (2) If the signals
received by your single valve receiver are heard
loudly in a pair of head receivers, in general two -
note magnifying valves will be required to produce
the same strength of/signal from a loud speaker.
The addition of the H.F. connected valve will
increase the signal strength for rectification, and
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the note magnifier will magnify the L.F. signals.
You will probably find that the increase in signal
strength will enable you to satisfactorily operate a
small loud speaker such as would be sufficient to
provide music throughout a small room. (3) The
PCGG transmissions have been received in London
with the use of a single valve receiver, but you may
be sure the signals are rather weak and reception is
not at all of a practical nature, i.e., the adjustments
have to be very critically made, and the least
disturbance is sufficient to wipe out the signals
entirely.

" H.K." (Gorleston-on-Sea) is having trouble
with his receiver and asks (1)Cnn we suggest a remedy.
(2) How may the earth wire he shortened. (3) For
a diagram of connections showing how one H.F.,
one detector and two L. F. valves are connected.
(4) How may interfering spark signals be removed.

(1) and (2) We think your trouble is due to such
a long earth wire. We suggest you construct an
earth yourself, or, if this is not possible, try and
arrange for a counterpoise which may be two or
three wires running the full length of the aerial
and insulated from the earth. They could be
arranged about eight feet above the ground. With
the earth connection you have at present the signals
are sure to be very weak, and you would probably
find that signals of the same strength could be
obtained if a well designed frame aerial were used.
(3) A suitable diagram is given in Fig. 6 on page 645
of Feb. 10th issue. The H.F. cut-out switch and
the provision for plug-in telephones into either of
the L.F. valves can be dispensed with. (4) With
the proper use of the three -coil holder, and with
the H.F. valve anode circuit tuned sharply, you
should not experience interference due to spark
station.

" THEBES " (East Grinstead) submits a
diagram of a receiver, and asks if the circuit is correct.

The diagram of connections is not correct. The
H.F. valves should be added between the A.T.I.
and the detector valve as shown in the diagrams
which appear in most issues of this journal.

" G.O.B." (London, E.C.2) submits a diagram
of connections, and asks (I) Whether the circuit is
suitable. (2) Should switches be fitted for culling
out valves when listening to near -by transmitting
stations.

(1) The circuit is quite correct and is a standard
one. It is advisable to use switches for the purpose
of cutting out valves when listening to strong signals.
The arrangement is given in most issues of this
journal. We would point out that the closed circuit
tuning condenser should have a maximum value of
0.0005 mfds., not 0.001 mfds.

SHARE MARKET REPORT.
Prices as we go to press on Mareli 15th, are :

Mareoni Ordinary .. £2 13
2 I;

105 0

Preference ..
Debentures ..
Inter. Marine
Canadian ..

Radio Corporation of America :-
Ordinary ..
Preference ..

I ti 6

I 1 4

17 n

14 11
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For receiving vocal and instrumental
items you must have

MULLARD " ORA " VALVES
to get the best results.

Qscillates Rectifies Amplifies
Specially recommended where good
amplification is required.

The Ora - Valve requires about 313 volts
on the filament and 30 volts or over between
the anode and filament for efficient results.

Standard Price 15/- each.

IMPORTANT NOTICE.
The great demand for Mullard " ORA Valves and other accessories
has compelled us to open much larger works. A greatly increased
output is now available.

The Mullard "R" Valve
is now reduced in price from - - - 22,6 to 17 6

THE MULLARD RADIO VALVE CO., LTD.,
(Dept. W.W.) 45, Nigetingale Lane, Balham, S.W.12
Contractors to H.M. Admiralty, War Office, 'Royal Air Force and Post Office.

Telephone : Codes : Telegrams :
Battersea 1068. ABC (6th Ed.) Bentley's Radiovalvc, Wandscom, London.

20
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Result of

14 Years Experience

" As good as Brandes
Get the best out of your Receiving Set

by using a Brandes " Matched Tone "
Headset-the 100% satisfaction phone.

A Receiver is only as good as the
headset used with it permits it to be ;
it is imperative, therefore, that you use
Brandes " Matched Tone " Headsets
and know that you are getting only the
best results.

Ask your Dealer for them.

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.
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I CONCERTS
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CURRENT
SPORT

OPERA I

All the Broadcasting has to offer, from weather reports to
opera, is brought into your home with

G.R.C.
RECEIVING EQUIPMENTS.

So careful has been the manufacture of G.R.C. apparatus
since its inception, that radioists everywhere proclaim it
the standard by which to measure all Broadcasting
Receiving Equipment.

Our Free Book " A Radiophone in every Home" will tell
you why-WRITE for it.

MR. DEALER.-G.R.C. products are distributed
through the recognised trade channela-atandardize
on G.R.C. and parts and eliminate 7==c
inefficient apparatus and costly returns.

G.R.C. b \ .the Set.

ENERAL RADIO COMPANY]
TWYFORD ABBEY WORKS, ACTON LANE, HARLESDEN, N.W.10

Totenhonto: Toleoroms
Willesden 3055 (3 hays). " 'Phone), London."
SHOWROOMS: 1.1.,`.
11c, Great Portland Street, W.!
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FILAMENT FUSES
Following out our policy of providing users ut Radio Apparatus with new and reliable accessories, we have
developed the " Polar ' fuse after a long series of tests and experiments. Ve are now able to offer them to theRadio public with entire confidence that they will be found to afford an infallible protection for valve filaments,protecting them equally from H. T. shorts, from excessive L.T currents, and from the effects of suddenlyapplied currents when the filaments are colds
They will carry continuously currents considerably in excess of those for which thei appropriate valves aredesigned, but they will infallibly burn out before the danger point is leached by the valve filament, no matter what!voltage ls employed or how it is applied

We believe they will prove a boon to the experimenter for whom the destruction of an expensive valve is oftenthe result of.momentary carelessness, such as can hardly be avoided- particularly when using bare wires for temporaryconnections.

Fit " Polar" Filament Fuses (1) on your H.T. Circuit, and ensure boa your wives and batteries aga nst the effectsof shorts circuits. (2) On ail your L.T. Circuits, and ensure your valves against destruction by highcurrents or by sudden switching on."

" POLAR " FUSE HOLDERS.

Fuse Holder for
Panel Mounting,
nickelled or
lacquered
Price 1/fl each.

Postage ad.

Standard Fuse Holder, with
nickelled spring clips (in polished

' base. Price 2f- each, Postage zd. pc
All lases are the same size ,r x i diameter), and are clearly marked.
C amp. to carry currents up to amp. continuously. For low current valves and for H.T. circuits." 0 " t. carry currents up to .75 amps. continuously. For " ORA " and similar valves." R " to carry currents up to .85 amps. continuously. For " R " type and similar valves.
PRICES. SINGLE Fuses ..

HALE DOZENS
DOZENS re.

7d. each.
36
:0

THE

Packing and Postage ..
3d.

RADIO COMMUNICATION C 9 LTD
Suppliers of the G.P.O. Installations at North Foreland (Q.N.F.) and Seaforth W.L
of Coastal Stations for various Colonial Governments, and of Ship's Radio for most of the

treat Shipping Companies.)

34/35, NORFOLK STREET, LONDON, W.C.2
BRANCHES-NEWCASTLE-zy Saodlrli. GLASGOW-tie Hope Street. LIVERPOOL -67 Dale StreetCARDIFF-Atlas Chambers, issues Street.

SOUTHAMPTON-z9 Queen's TerraceWARRINGTON -37 Bridge Street,
ABERDEEN -9 Hadden Street
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TWO -VALVE BROADCAST RECEIVER iii111110

(G.P.O. Registered No. 2033.)

Two -valve Broadcast Receiver,
No. M.H./B.R.2.

Price £18 18 0
a. alt.:rated)

Price includes B. B. C. Licence.

3.With this set all Broadcasting Stations can be
received with an average aerial.

This Two -Valve Broadcast Set is the result of careful
experiment ; we claim that in results it is superior to
any other Two -Valve Broadcast set on the market.

This set has one high frequency valve which enables
long distance telephony and music to be received, the
second valve being a detector valve. A variable
condenser controls the main tuning inductance.
Internal coils are embodied in the set which enable the
user to get all wavelengths up to 1,000 metres. Plugs
are provided so that higher wavelengths up to 30,000
metres may be obtained by means of duolateral coils.

The dial marked " reaction " controls the reaction
which is of such a nature that oscillations cannot be
emitted from the aerial.

Accessories at competitive prices.
Illustrated Catalogue 3d. post hew.

LESLIE McMICHAEL LTD' F.
179, Strand (,,cwornfn, r) London, W.C.2

RETAIL SHOWROOMS :

II FAD OFFICE (to which all corresp ndence should be sent) :

Hastings House,
Norfolk St., Strand, London, W.C.2

TERN INAL/I
4 B.A. Dcuble Solid Brass or Plated
et- per dos (post extra).
2 B.A. Single Solid Brass or Plated
9d. per doz. (post extra).
We have tor rmous stocks of ex -WD
WIRELESS GEAR, too numerous to
mention, at at surdly low prices.
Write for particulars of your require-
ments, or better still, con and see our
enormous stocks.

GREAT BARGAIN OFFER
4,000 ohm PHONES (NEW)
at 19/6 Per Pair. Postage 9d. =tn.
Fitted headbands and cords, beautifully finished, thoroughly efficient. Eitah p.k Asir
fully packed in Fox. SATISFACTION GUARANTEED.

BROADCASTING RECEIVING APPARATUS.
The lOYPHONE ' (Reg. No. 0138) approved t.os, 2 Valve Set. complete frets

£15 : 0 : 0
Special Offer at Reduced Prices of ear

NEW INTERVALVE
TRANSFORMER

Owing to the unexpectedly lame sale of
these instruments we art enabled to reduce
the pace to Wireless World readers to

12/4
Postage 9d. extra.

Pitted with panel fixing plate and earthing
wire for iron core. Fully tested.

Ratio 5 : 1.
AB valve apparatus manufactured by as
is duly licensed under Marconi Patent.
for aniateur uaa O. Great Britain.

Approved by Postmaster-Generai.

J. LIPOWSKY & C O614, OLD D'ORD ROAD,
BOW :: LONDON. E.8

leer Old Ford Station N.L.Ely. Telopboo : EAST 8846. Nos. 8 or 89 TIM.
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Fan GRAMAPHIX,.
LOUD SPEAKER

We have a large
stook of Component
Parts and Materials.

Demonstrations
given tree.

Established 1828.

Bronze Medal 1884.
Gold Medal 1890

This Is a most efficient device to which the ordinary headphones are
clipped and the Gramaphix mounted on the tone arm of a
gramaphone. Straight or curved horns are supplied to fit from 8 6,
the Gramaphix 10 6. making a complete loud speaker for 17 .

Crystals and Valve
Sets B.B.C. in

Stock.
Wireless List Poet

Free.

Awards for Excellence
of Tool & Machines.

''RICHARD MELHUISH, LTD.fla
TOOL, .11 ACHINE & 11.4 RDW Al?E MEIWIIANTS, R IC A L ENGINEERS
Tele,,ii., 50, 51 & 84, Fetter Lane, E.C.4 Teleams-16i (3 lineo 11,1.11. " Vorkfulk,gr London."

T.E.C. High Tension Dry Batteries
for WIRELESS SETS

NORMAL SIZE, is Volts. NORMAL SIZE, ,Its GIANT SIZE, t3 Volts.

Block Batteries (in two sizes) for 10, 15, 25, 36. 50 and 60 Volts.
Supplied with fixed voltage or with Tappings in 3 -Volt or 6 -Volt Steps.
T.E.C.Patent Coil Contact System of 4.5 Volt Units for building up

ITT. Batteries to any voltage required.

Complete Illustrated Price List on Application.

THE EFANDEM CO., LTD., FALLINGS PARK WORKS,
DRY BATTERY MANUFACTURERS WOLVERHAMPTON
Telegrams-EFANDEM, \MIXER} I AN I Ir1( )N. Telephone- 23 (2 lines
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L

EDISWAN
VALVES

THE EDISON SWAN ELECTRIC Co., Ltd.
11,1,1 0,1fi:e 123.5 Queen Victoria I C.4

vot4.4 shoo..., I VS QUE VICTORIA IT. E C I
VICTORIA IT. S W I

Works: PONDERS END. MIDDLESEX

Abatises BAILIN tk.maburgh lAssmta Nol.r.rm
NeIlsas Carde meow Lye,. N

Rumrostare 11.41 Nisoalrarum Souoismerm
Inaba DAM.. Leads Nmserstre Srussos

Melbouna Inskar. SpIkry AdslrAss

" Trutone" Crystal Receiving Set.

WORKS : BERRY ST.

Telephone : Central 4209.
Telegrams : " Pladuram.

Manchester."
Code : A. H. C. 5th.

Glasgow Office
%Vaterloo Street, Glas-
gow.

The essential part of the Receiving
Bet 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.

nli

CLEAR reception of true tone values, without
distortion. is what one gets with the " Trutone "

Crystal Broadcast Receiver. Just the Set that
supplies Radio enjoyment to those who do not care
for the technicalities and complications of the more
expensive apparatus. The name " Trutone " on the
set you buy is your guarantee of good value.

RADIO CATALOGUE FREE.
We will send you absolutely free of cost our 24
page catalogue, brimful of bargains for wireless
experts and amateurs, on receipt of request.

Send for it to -day.

J. L. CARTWRIGHT & CO
Mfg. Electrical and Radio Engineer,.

24, LONDON ROAD,
MANCHESTER.
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To WIRELESS SET
MANUFACTURERS

WE ARE MAKERS OF ALL CLASSES OF

CABINETS, BOXES, AND TURNERY

FOR WIRELESS SETS
Your Enquiries are solicited.

DELIVERY GUARANTEED. PROMPT EXECUTION

Caxton Wood Turnery Co.
(Proprietor - WALTER HADDON)

Wood Turners for BRUSH
RUBBER, ELECTRICAL and

SMALL -EDGE Tool Trades

REPETITION WOOD
TURNERY for all Trades
by Automatic Machinery

Re/dress all Enquiries to :

Caxton Wood Turnery Co., Market Harborough
teleqranis and Cablegram, HADDON, MARKET HARBORW. Telephone: M ARISE"' HARBOR/. 59
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E. J. GALPIN'S
GREAT WIRELESS SALE
NOTICE.-The following lines are being cleared out at the lowest prices

possible and trade discount cannot be allowed at the following prices.
All goods carriage paid unless stated.

SIMPLEX TELEGRAPH SETS, in polished
cases, guaranteed new and perfect, containing
high-class Relay, Galvanometer, Translating
Sounder and Duplex Key, fitted Change -over
Switch, all platinum contacts intact. Only
new sets in stock, and these cost 00 each.
:My price to clear, £5 each, carriage paid.

CHARGING AND LIGHTING SWITCHBOARDS,
4o volts, 15 amps., double pole and single
pole Change -over Switches, two Rotary
Switches, Fuses, etc., magnetic moving coil
meters etc., mounted on 1" polished slate. Cost
4:75 each. Packed free on rail, £3 10s. each.

LEADING -IN WIRE. --New, best gutta-percha
overe(I, io 33 flexible, 2s. 6d. per doz. yards,

£14 per mile.

TELEPHONE MICROPHONES. --Very sensitive.
1 6 each. To clear, 15 - per doz.

2 MI. CONDENSERS. -New. 1 6 each. 15 -
per doz.

'0136 MANSBRIDGE CONDENSERS. 6d. each.
5 - per doz.

THORNTON-PICKARD AEROPLANE
CAMERAS. --Without lenses, fitted with hand
.operated quick change plate magazine} -plate

three mahogany dark slides, each contain -
one dozen plate holders, the whole fitted

into green baize -lined box 20 x 14" x 11".
These cameras are worth 1;ici each as they are.
Price, including case, £1 each, carriage paid.

TWIN NOTE FULLERPHONE BUZZERS. -
Four terminals, three platinum contacts.
quiet tone, high note. 3/- each.

1" STERLING SPARK COILS.-In case, with
strap handle, fully complete, with patent
adjustment for trembler. All in new con-
dition. 10,- each.

1" STERLING COILS. Tremblers missing.
4, 6 each. l'ost, 6d.

AMPMETERS MOVING COIL.-o- to, switch -
1"'""1 type 12 IV:nl.

HOT WIRE AMPMETERS. -.I to 5, switch-
board type. 7 6 each.

VOLT METERS. Moving coil, switchboard
type. o-jo. 12 6 each. Post, 1/-.

G.P.O. GALVANOMETERS. -10 - each.

DEWAR SWITCHES.-one way. To clear,
1 9 each

MORSE PRACTICE BUZZERS. --With tapping
key. 5 - each.

USEFUL SCRAPS. -Consisting of wire, ebonite,
odd receivers, cases, screws, etc., etc.
9d. per lb. Cost of carriage, 7 lbs. for 1/-.

WHITE ADHESIVE TAPE.-New, by Dunlop
Rubber Co. 24 vd. coils, 6d. per coil.
5,- per doz. coils.

AERIAL TUNING COILS. -In case, containing
to coils each. wound on 7" ebonite tube 3/16'
thick, covered by another ebonite tube same
thickness, double silk covered wire. Coils
are, of graduated diameters. Size of case,
3' 15" >. io". Price 30/- each, carriage fwd.

D III HAND PHONES. ---Containing one 13o ohm
ear -phone and one microphone. 8/6 each.
Post, 6d.

500 Ohm. CHOKE COILS. --Make good tele-
phone transformers. 1,6 each.

9 -CYLINDER AEROPLANE MAGNETOS. -
Complete less contacts. 12,- each. l'ost, 1, 6.

PANEL. -Containing eight knife switches, single
jod. flange over. Heavy copper. 15/-.

MORSE TAPPING KEYS. - Good points.
2 6 each.

IGNITION COILS. ---Less contacts. 5/- each.

CHARGING RHEOSTATS.-Iron cased, polished
Gate pancl In,nt £1 each, carriage forward.

E. J. GALPIN
16 LOAMPIT HILL, LEWISHAM, LONDON, S.E.13



THE 1V1111:1J:SS 1V0111,1) AND RADIO REV EW MARCH 24, 1923

al1111111111111111111111111111111111111111111111111111111111111111111E

CABINET WORK

WOUND' COILS
INSULATORS
PARAFFIN WAX
WIRE :: ETC.

Send for latest list.

H. JOSEPH & Co.
96 VICTORIA STREET, S.W 1

TRADE ONLY.

31111111111111111111111111111111111111111111111I1111111111111111111117

ACCUMULATORS
(CELLULOID)

Best British make, Guaranteed

EXCEPTIONAL

STOCKTAKING BARGAINS

4 volts 6o amps. 19,6 (usual 35/6)
4 ,, 8o

4 ,, too ,,

6 6o
6 120 1.
in Teak Box I

24/-
27/6
29/6

58/6

It

ft

42/-
48/6
53/3

I0/--
against cash. Carriage forward.

H. SMYTH, LIMITED
53, Museum Street, Bloomsbury, W.C.1
Phone-Gerrard 9153. Tel. Add.-Nativilies, London.

Are you satisfied with your
UT -range reception ? You
will be surprLed to find how
much better results you get
when you use Autoveyors'

SUPER -INSULATED
AERIAL WIRE

7/25 S.W.G. best tinned
copper, stoutly covered with
rubber, ute and braiding.

id. PER FOOT
delivered rust free in U.K. %%lath' 48
hours of order. Cash with order.
Postal Orders and cheques should be
crossed " /A Co. / " and made payablctc-

AUTOVEYORS, LTD
Radio Lnginecrs Contractors,

84, Victoria Street, LONDON,' S.W.1
see, zal anus to Trade. Irrile for Moil Order Catalogue.

Steel Tubular Masts
30ft. 35, -

40ft 50 -
50ft. 70 -
60ft. 85
70ft.110 -

I ight, Strong, and Easily Erected,
made in 1U it.. sections of best
Welutess Steel 'lute. A good

Aerial ail) add the power
01 soother Valve_ to .ycur
Receiving Set.

Each i, 4 1111411tl.

,101 11411Y4:11i 411141 l ullr Y,
SIC4I (..,y Ltoe., Un ll tyi

'r. rd Mtanur

I'L,tc,
r ho.y

and Idio.d.
(,,, linol Ali, 14 1, t

angle 'Dm, iltto.41,,
1..1- luy 1.1114,. /'stored
ready Jr.,

List tree.
rade Supplied.

ABBEY, ENGINEERING WORKS,
WATTON. NORFOLK
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TYPE F. " Featherweight."
Actual weight, including cords,

is 6ozs. only

BROWN'S

HEADPHONES
British and Best

The Finest Headphones Procurable for

30/-
This price is for one pair of either
120 or 4000 ohm 'phones, including
cords of good quality.
OBTAINABLE FROM ALL WIRELESS DEALERS.

Catalogue Post Free.
!had Office and Works:

Victoria Road, s G BROWN
Ltd 19, Mortimer St.,North Acton, W 3 9Phone Chiswick 312 313 London. W 1.

A NEW ORMOND LINE

HIGH IN
QUALITY

3/6
EACH

LOW I N
PRICE

3/6
EACH

ORMOND ENGINEERING CO.
199 PENTONVILLE ROAD, KING'S CROSS, N.1

releohnne- Holborn T 8 2. Telegrams-" Onnondengs, KunTos, "
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We also make Crystal Sets -
range 152.5 miles.

With Phones £5 Os. Od.

-

sisco'

of

1 3 1e

 0 

av
2.1.0

SELLING AGENTS.
Scotland : i7. Robertson
street. Glosnnw.
N.E. England : hortb
13.16-11Enipneering Equip-
ment Co. Milburn House.
Ncwcaitle-on-Tyne

Listen - in to all the
British Broadcasting
This wonderfully selective 2 -valve receiver has the
utmost reactance allow. d by the G.P.O. It has two care-
fully calibrated circuits which allow of the most minute
tuning plus the utmost simplicity in manipulating.
Beautifully finished in lacquered or nickeled brass. mounted on matt -

finished ebonite, all mounted in a polished walnut case.
Panel £13 14i. Od. M.O. Valves 17/6 each. Pair 4000 ohm Kricitscia
'Phones. 60 volt H.T. Battery. 4 volt 80 ampere hour Accumulator.

100 tt. Aerial 7 22 Enamelled Oopper and Insulators.
Prce from Aerial to 'Phones, :2packing and delivery 0

tt rife to -day for ia,s parsimslars.

THE BRITISH L. M. ERICSSON
MFG. CO.. LTD..

/ International Buildings, 6. /73, Kings .v

W.C.2.

WIRELESS
APPARATUS

torageBatteries
For two, four or six volt valves
L.T.), maintain their voltage

right up to the end of discharge,
and cominual adjustment whilst
listening - in is thus obviated.
Ass for Loallos No. C.W. Nov., 1922.

to Corny?Limitedanik /87.,A7,
HOP. 3401 _4 /i-/evlistsl.y!

SIEBE.LAMB.LONDON
"elk '1430'
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KiNG'S ROAD. N.W.1

Telephone
NORTH

1227
3292

Telegramme, 11

Ripaults
Camroad
London

As Supplied to the Admiralty 
Ripaults leading-in

iltiadinient,4Ci,,,,ppea'rHtivii4;17r-tsiltraiviiirlehsa.have -bitrNil'il.eaccienpstuedi a tb"Ni.

the leading firm- 1.. 1h- I.-, i.,r the purpose. Reen prices ("r
quantities. I ).

ipaults Cable
I CARRY ALL THE CURREN

.oss4,44,
asso

GENTS'
"DISCOL " H.F. TRANSFORMER

has become a

STANDARD FITTING
in the RADIO WORLD

and is
in

constant
demand
by every
of user.

Ask your dealer for
GENTS' " DISCOL " H.F. TRANSFOVER,

6 8 each, also
GENTS' " TANGENT " L.F. TRANSFORMER.

22;8 each.
" Each is packed in cardboard container and easily warehoused"

l4- llI(t DEvr.

GENT & Co. Ltd. Faraday Wks.. LEICESTER
LONDON : 25, Victoria Street, S.W.1.
NEWCASTLE -ON -TYNE: Tangent House, Hackett Street.

ACCUMULATORS
4 Volt 40 Amp.

4 60

4 80

4 100

Metal carrying cases

18 6 6 Volt 40 Amp. .. 26/8

21 6 6 60 82,1
28 2 6 ., 80 .. 87/8

80 - 6 100 . 43/6

to above, with strong strap handle.
from 2'- each.

SPECIAL OFFER.
8 Volt 20 Amp, Accumulators in celluloid at 18 - each
absolutely new, but shop soiled.

WIRELESS GOODS.
Headphones, 4000 ohms .

L.F. Transformers ..
ea,11 1L 6

14 6

Coil Plugs .. each 2 -

Special Line of KNIFE SWITCHES on Ebonite and on
Porcelain at lowest prices. WRITE FOR LISTS.

GOOD DISCOUNTS TO TRADE.

F. YATES & SON, LTD.
WHOLESALE ELECTRICIANS,

144 Church St., Kensington, London, W.8
'Phone Park 4276. iOne minute from Notting Hill Gate

Central London k District Rly.1

BIJTTLO FOUR STAGE
PIN TRANSFORMER

Approximate Covering Range : 130 to 1,6w metre,.
For fitting into R. Type Valve Sockets.

18/ -
Fully IlluNtrated List post tree 4d.

II. I). HITLER t1/4,. ('0., LTI).
SHOW ROOM : Bank Buildings, 222, Gt. Dover Street,

Borough, S.E.I.
Tekphorte-Hop 3029. Entrance in Lung Lane.
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7 -Valve Set. Price complete with all acres-
' sorms. £i6. l'rice of instrument alone. Mt

Valves extra. P.O. Regd. No. 0140.

5 -Valve Set.
£33

COMPLE
Our new works extension is now
ready, enabling us to give delivery
two days from receipt of order.

We were the first radio engineers
engaged in the production of a
complete range of popular sets
and components while wireless
was still in the experimental
stage.

The 4th edition of our catalogue
is the most comprehensive
wireless list published and is
equally useful for the users of
broadcasting or experimental sets.

It will be forwarded free of
cost on application.

RADIO INSTR
Manacing Director : J. Joseph, M.I.E.E.
Chief Designer: W. A. Appleton, M.B.E.. M.I.R.E., late Admiralty

Price £40. Pri..e without accessories ONLY ADDRESS.ids, I' o !?.egi,tered No. t 1o8. Works, Offices and Shown,xn, 12, Hyde St.,
Telephone

Regent z905

f

A -Valve Set. Price £33 10s. k Amplifyit:
-1 Receiver alone, without accessories. A27 5s. P.O.

Registered N. I/1 1 2
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TE RANGE
All our Broadcasting models
are self-contained instru-
ments fitted with high -
frequency amplification,
300-4000 metres wave-
length range bringing in
the British and Continental
telephone without the use
of any additional accessories.

All bear the Broadcasting seal
and G.P.O. Registered No.

The success and variety of the
display of R.I. sets was the
outstanding feature of the Ideal
Home Exhibition.

UMENTS LTD.
Technical Research Officer.

New Oxford St.,W.C.1
I elegram.

lustradio, London.

e alltie 1110.0 WIllmeaelt va

o ten_

1 -Valve Set. Price 00 16e. Valve Amplifying
.P Receiver alone, without accessories, 123 5e.

P.O. Registered No. °zoo.
The set illustrated is the one that helped to
bring "Shelah" back to health as recorded in
the Daily Mail of February 0th. t923.

Crystal Receiver. Price £4 17s. 6d.
No. 122.

9 -Valve Set. Price complete, £23 15s. Valve
Ati pl,, 01112 Receiver alone without auessories,

OS 5s. P.O. Registered No. 2008.

(E.P.S.36) =
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ARISTOPHONE
RECEIVER 55

A high grade, self -con -
tained, 2 -valve receiver
for British Broadcasting.
Can be supplied fitted
with long wave selective
reaction tuner for receiv-
ing in addition Paris and
the Hague.
Other models in 3 and 4
valves.

ARI STOPHONE
RECEIVER II a
A complete high grade
crystal receiver of the
Panel series.
Brown's Type " A " ad-
justable Supersensitive
Head Telephones are
supplied as a standardfeature and are
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
the finest cabinet work

Come and see the complete range of Elwell Wireless

IDEAL HOME EXHIBITION,
STAND 39, NEW HALL GALLERY

March let -24th

C .F ELWELL.
Craven House. Kingsway.Lonclonwe-

tOo,FbElnrefiroy *anew L.v. "or c;:tf,e7t.:74iZs.
EP.5
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Amateur Wireless Supply Co.
BEST QUALITY GOODS
AT THE RIGHT PRICES

A Small Selection from our List.
each

L.F. Inter -Valve Transformers 5-1
Ratio .. .. 14/6

Filament Rheostats .. 2/6 & 3/6
Fixed Condensers (Any Capacity).. 1/3
Fixed Condensers and Grid Leak,

2 Megohm .. .. .. 2/9
Egg Insulators .. .. .. 3d.
Condenser Knobs, Brass Bushed

2 B.A. ..
4 B.A. Terminals with Nut and

Washer ..
4 B.A. Terminals with Nut and

Washer, smaller ..
H.T. Batteries, 15 volt. excellent

quality, with Wander Plugs ..
H.T. Batteries. 36 volt, excellent

quality, with Wander Plugs ..
H.T. Batteries, 63 volt, excellent

quality. with Wander Plugs ..
2 -way panel mounting coil holders

(wired) ..
3 -way panel mounting coil

holders (extended handles) ..
7:22 H.( '. C. ping. Aerial Wire, 100 ft.

4d.

2d.

1 id.

3/-

7i-

Switch Arms, complete with
etc. -

Crystal Detectors .. ..
ll ,, in glass tube

Grid Leaks, 2 Megohm .. ..
Valve Holders with 8 nuts and

4 washers .. .. .. 1.1

Valve Holders, plain legs .. .. 8d.
9 in. Lead-in Tubes with wing

nuts .. .. .. 2 -
4 volt, 20 amp., H.R. Ever -Ready

Accumulators .. .. 18/-
6 volt, 40 amp., H.R. Ever -Ready

Accumulators .. .. .. 37/6
12" x 4" Formers, wound 24 S.W.G.

Enamelled Wire .. .. .. 3/6
12" x 34" Formers, wound 24 S.W.G.

Enamelled Wire .. .. 3,3
12" x 3i" Cardboard Formers 7d.
12" x 4" Cardboard Formers 8d.
" Oojah " Basket Coils. set of 7,

200-4,000 metres 5 -

All Orders Posted by Return.
each

knob,
1/- & 1/6

2/6
4;6

VARIA BILE CONDENSERS.
pi, /, , but unaxxembled with Knob.

Pointer and Seale.

.001 6/6 each .0003 3/ -each
.0005 4/6 each '00005 2/ -each

Complete. assendokd ready for foie, frith Knob,
Pointer and Seale.

'001 12/6 each .0003 7/6 each
.0005 8/6 each .00005 3/9 each

' HERTZITE " (The Genuine Article)
Galena 2d., Bornite 6d., Zincite 9d.
Copper Pyrites, 2d.

DOUBLE HEADPHONES
Complete with cords.

2,000 ohm, Ericsson, Cont., wonder-
ful value .. .. 22 6

4,000 ohm " Browns " feather
weight .. .. 30 -

Both type..? niarkul B. B.('.

OUR GUARANTEE. If you are not satisfied with any goods that we supply,
we will refund your money in full on return of goods within six days from

date of dispatch.
Send Ample Postage. Balance Refunded.

AMATEUR WIRELESS SUPPLY CO.,
2, Macclesfield St., Shaftesbury Avenue, London, W.1

si..NI) FOR OUR PRI( F. I HT
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r-) THE PIED PIPER OF PECKHAM

100"

. Sensitive
THE

TO THE
USER

TO THE
TRADE

RETAILERS

 A. W. KNIGHT /Knighters)di\ The EIFFEL TOWER
kBywat CRYSTAL WORKS

167, RYE LANE, PECKHAM, LONDON, S.E.15.
Phone : NEW CROSS 2427

II II IN IN

\kits one of our innovatons, but one of greater interest to the
public and the radio instrument manufacturer is

KAYNITE 216
per

specimen
SUPERLATIVE RECTIFYING CRYSTAL
To the first hundred applications enclosing a stamped addressed envelope,
a sample worth is. 6d. will be sent you free. We want your unbiased
opinion after testing. Use an ordinary " catwhisker " for contact, and fix
your crystal with anything bar SOLDER.

The quality of the Eiffel Tower Crystals you already know, and if you
want your crystal sets to operate perfectly KAYNITE is what you have
been seeking. This can be supplied cut and screened to a size to fit your
crystal cups. Send sample of crystal cup used, and we will quote for
any quantity.

Not stocking EIFFEL TOWER BRAND CRYSTALS are losing ground.
Get into touch with us to -day.

JIIIIIIIIIIIIIIIIIIIIIIIIII

No. 4
WIRELESS IIIIIIIIIIIIIIIIIIIIIIIIIIL

& ALLIED TRADES REVIEW On Sale

The only weekly publication devoted exclusively to Wireless Trade Interests.

The Proprietors are already well-known
to every section of the community
interested in wireless. As Proprietors of
the WIRELESS WORLD and Publishers
of Wireless Literature, The WIRELESS
PRESS, LTD., has had over ten 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.

FOR THE
TRADE ONLY

D.

Price 4 weekly
Subscription Rates :
Twelve months, 17, 6
Six months - - 9, -

The attitude of the public towards Wire-
less has reached a stage when the united
efforts of Manufacturers and Dealers can
advantageously be directed towards pro-
moting its development along mutually
progressive lines. The guiding policy
of the WIRELESS AND ALLIED
TRADES REVIEW is to foster a healthy
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.

E Specimen copy and full particulars will be supplied on receipt of Trade Card
to the Propri  too: -

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

1111111111111111111111111111111111111111111111111111111130
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LESLIE REYNOLDS
MANUFACTURING ELECTRICIAN
7, FOSKETT RD., HURLINGHAM, S.W.6

Wireless Parts at Reasonable Prices.
Head Phones. 4,000 ohms, adjustable each 20 -
Head Phones, 4,930 ohms, adjustable each 25 -
Head Phones. 8,000 ohms, adjustable each 29 -
Loud Speakers. 2.000 ohms earn 39 -

ON THREE DAYS' TRIAL AGAINST CASH WITH ORDER.
Carriage and Packing free.

H.T. Batteries, best London make
15 volt each 2 10
36 volt, with wander plugs each 6 6
60 volt, with wander plugs each 12 -

Aerial Wire, 7 22, Bare Copper M.D., 100' Coil 2 9
Enamelled 4 -

Coil and Instrument Wire pg: lb.
D.C.C..W.G. S.S.C. D.S.C. Enam

20 28 34 43 19
22 29 38 48 23
24 32 4 - 53 27
26 3G 4 6 66 3-
28 41 5 1 76 33
38
38

6 -
s -

88
11 -

11 6
14 6

5 -

Leading -in Tubes, and diameter, Ebonite
6" with heavy brass terminals
9" with heavy brass terminals

12 with heavy brass terminals
15- with heavy brass terminals

each
each
each
each

DELIVERY OF ABOVE FROM STOCK.
Goods over £2 carriage paid.

TRADE ENQUIRIES INVITED.

8d.

1 -
1 3
16

2!6d
EACH

Carriage Paid

ACCUMULATOR BOXES
';IZE: 71 Y 7 5 5 ins.

GOVERNMENTBARGAINS
MASTS
1514. in 3 Sections
COMPLETE 20/- EACH

Carriage 2 6.

Milligan's Wireless Station,
:23-25, RENFREW STREET, GLASGOW.

Teteph,,,,,-- DOUGLAS 3844.
Telegrams-" RAD.4MAX, GLASGOW."

A PERFECT SOLUTION
which does away with all incon-
venience and trouble in the
charging of your Accumulators.

Our Charging Switch
can be used on any D.C. Circuit irre-

spective of voltage.
NO TROUBLE
NO EXPENSE
NO RESISTANCE
Capacity 5 amps.

PRICE
£1 7 6

(Subject)

TRADE ONLY SUPPLIED.
Orders booked for delivery in rotation

Leaflet post free.

Pressland Electric Supplies Ltd.
WHOLESALf:: FACTORS.
HAMPTON -ON -THAMES.

LEVER ADSINGLE VALVERECEIVER
P. 0. Registered No. 1107. This is a %cry pus'crtul

single valve Broadcast
Receiver, fitted with a
fixed reaction in such a
way that it cannot pos-
sibly radiate the Aerial
or cause interference.
It is so simple to operate
that your Broadcasting
Station can be tuned -in
in a moment, the whole
being controlled by only
2 knobs.

It is made of the very best material and work-
manship throughout, and is mounted in a highly
polished cabinet, the whole instrument presenting
a very handsome appearance.
Without a doubt this is the very finest single
valve set of to -day. PRICE S.3 17s. 6d.
If you already have a Valve or Crystal Receiving
Set, you need an Amplifier to increase the volume
of sound which will at the same time preserve its
delicacy of tone.
We specialise in 4, 2 and 3 Valve Amplifiers.
Send for our latest list and prices.

T. H. ISTED
RADIO WORKS, TERLING WITHAM, ESSEX
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Price 22/6 each.

Radcom Intervalve Transformer
An Instniment of superior design and efficiency, the result of extensive research.
Core of best quality coated Stalloy Iron. Coil of enamelled wire interwoven with
cotton by the " Lessona Process." and the whole impregnated and covered

with polished ebonite sheet.
Patent Spring Clip Terminal-

HADCOM RHEOSTATS, COILS, TUNERS,
ACCUMULATORS, BATTERIES, AERIALS, ETC.
Retail orders value £2. not exceeding It lb. weight, carriage paid.

Radio,
COMPONENTS. Uri)

19, RATHBONE PLACE, LONDON, W.I.
t.'iPlionC I/11,1111i

I

The Secret of
Perfect Reception

REDUCED PRICE
.t..1;1,1 III %.,1/1 1.11, ii111111111.- .11111

to 51% y"ti the perlect receptuou it should. !lase ,X.111111111i your WM ,

The biggest " snag" your whole apparatus. and waiter of valuable voltage, is
..ainection.

'YAM'. SURE CONNECTIONS Soldering is child'si you've a tin of FLIAITE at hand to help you, or, better still. a complete
Soldering Set that we have hail specially prepared for the couvenienci of customers.
Ask your Ironmonger or Hardware Dealid to sh,,w spat the neat little

FLUXITE SOLDERING SET.
It is perfectly simple to use and will last tote years to ...nstant use. It 1.011taillS a
special " small space" Soldering Iron with tion.heating metal handle, a Pocket

VI X If ,Th lull instructions. Price 7,8. Sample Sct

FLUXITE soPDLE RF NE GS

All Hardware and !rola., Stores sell FI.1' X ITF in tins
Price &I., 1 4. :i11,1 2 8. BUY A TIN TO -DAY.

FLUXITE Ltd., 322, Bevington St., Bermondsey, Eng.

7(6

0
For the Lnd-kit of your car, or
Tho 'r -Cycle, or any Soldering

Its about the Home.

You are cordially invited to visit
Our STAND No. 9 at the

MANCHESTER ALL -BRIT ISH WIRELESS EXHIBITION
Burlington Hall, Burlington Street-March 17th -24th

THE WIRELESS PRESS, LIMITED, 12-13, lienrietta Street,
Strand, London, W.C.2.
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1 MARKONITE CRYSTAL

TESTED I No Battery Needed.

`HIS crystal gives much better
results, both in clearness and

in volume than ANY others tested
by us. and is sensitive in every
spot. Most dealers in wireless goods- stock MARKONITE, but should any- difficulty arise in obtaining it we
will send a sample box (containing
two crystals) POST FREE for ?2/-
on application to any of our
addresses below.

Every crystal tested.
See the box is sealed.

TRADE. Liberal discounts.

E.= , 'Fireless Catalogue.

'GUARANTEED.

SOLE PROPRIETORS BRANCH OFFICES

Rose Bros., Ide. Irn,
Ltd., 25/27, Nlilton

:sttcet. London. LC:

I.d.-2,Av --vita, St. Vincent St.
Nlaiichester--25,27, Miller Street
Bristol -83a, Redcliff Street

anllimmillffillimifillioll, Hmllifillliniffilliffillimi

ENGRAVING
MachineEngraving
on Ebonite Boards

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 to your

dimensions.

SEND US A TRIAL ORDER.

S. MARKS & SON
ngraving Works,

7-8, Carthusian St., Aldersgate St., E.C.1
Velephone : CITY 5040.

ffiffill11111111111111111111111111111111111411111111111111111HH11111

THE MARK OF RELIABILITY

Filament
Resistances

2/
EACH

Panel Type
with Knob

and Pointer

Potentiometer
300 ohms

(New ExGovt.)

4/6
EACH

Panel Type on
Ebonite
4' x

I to 12 Volts. I to 35 amps.
VOLT & AMMETER

Combined Dead Beat Pocket Type. New and not Germar..
Splendid Instrument in Nickel Plated Case.
Ideal for Testing Cells and Filament Current.

POST Ism /Ar NUMBER
PAD) SOO/ ) LIMITED

(Y1'11 ER EN A I. N'ALl'ES
Aerial Wire, Itrnght Ihrd 7 ..1)10 I

33 per low. 1..11.011,1:,,I, 7 4- per zoo'.
Aerial Insulators, Shell Type, 2" 21.. 9d... ked 2d.
Igraine and Burndept Coils. 1...11 range stocked from 5 -
H.F. Transformers (Oojalm. plug in type. 30o and

oo :mt yes, 4 6 each : t.000 metres. 5 6 ; 2,na. 6 -
Ebonite 3 -coil Holder, 10 -. 2 -Coil ,wi th tension screws 8 -
H.F. Transformers. Formers only, with pins, each 1 6
Telephone Transformers (Army type), 9 - each.

1..1'. 'franstortners. 15 - each. Radio inst. make 25 -
Vernier Condenser, 5 -Plate for panel tioninti,,. 4 -

3 6 .001, 10 a; .0005. 7 -: 6 6
Wireless Jacks, with plugs. 1 6 the pair.
High Note Buzzer (Amity type), worth treble. 3

.11!n 1.qping keys, Aluminium cased, 2 b.
Lightning Arresters. Carbon block type . eu h I -
Valve Holders. Flanged " A " type. pd. 1-Ibunitc

with .s nut:, 1 - each. Unequalled quality, 1 3.
Ebonite Panel, fitted with 3 valve holders, complete 2 9
Ebonite Panel. titled with 2 valve holders, complete 1 9
Valve Sockets, per set .t with ri nuts. 8d. Pins, each 2d.
Transformer Holder, with t terminals and wired, each 3 -
mien, lea( ruby. thick, 3" < 2" . doz. pieces
Inductance Slider Rod, square. t 3" long. drilled. eacli
Slider, complete with plunger for 1' rod .. each
Contact Studs, littt,1 ninth nut .nund washer .. doz.
Condenser Vanes, doz. pairs 1 -
Condenser Spacing Washers, small. 3d. ; large, 4d, doz.
Condenser Screwed Rod, brass 12' long, A" .3d.: 3 16" 4d.
Terminals, Mark t N. plated or F. brass. 4 It.A., doz. 2 6
Terminals, pattern, 9d. doz.: spade type, doz. 4d.
Dubilier Condensers. All capacities at prices advertised.
Skinderviken Microphone Buttons .. each 5 -
Fellows 4,000 ohms Headphones, with eon's.. .. 21 -
Brown's Featherweight 'Phones, 4.000 or 120011111S.. 30 -
Valves, Nlarconi-Oscan R 17 8, V 24 28 8, Rill 28 -

(.;uarariteed safe delivery, 3 Valves. Q35,6 1,1X32 -
Ebonite Panels, matt surface. ground edges, 3 16".

0" X 6', 2,-, If x 9", 4/-, i", 9'N 6', 2;8, i2" x 9", 5-
Ebonite Engraved Dials, bevelled"edge each 9c1.
Ebonite Engraved Dials, bevelled edge with knob .. 1 3
Ebonite Standard Coil Plugs, 1 3, moulded .. 9c1.
R.A.F. Microphones, exceptional value .. :ea, h 2 -
Ooffih Basket Coils, set of 7, 130-4,500 .. 5 -
Ooiah Slab Coils, ,t of 8, 300.30,000 7 6
Condensers, lied type, 1 6, with leak .. each 1 9
Sistoflex Insulating Tube, all colours and sizes yanl 5d.
Condenser Scales, engraved. 5d, ebonite ditto .. 7d.
Accumulators, = volt 45 amp. hr., fully charged .. 10 -
H.T. Batteries. Ever -ready and Siemens all sizes.
H.T. Batteries, t terminal, 0 sockets, 13 volt ..each 2 2
Assorted Box, B.A. Screws, nuts. etc. 1 -
Basket Coil Boxes, fitted standard coil plug. 31' di., 1 9

n Adaptors, I hibilier make .. .. 10 
PEbonite Switches, S.. tumbler type!' I in. diameter 1 3

and Socket Twinwire Connectors, " Malenc° " 7d-
" Airweight " 4,000 ohms double phones corded .. 19 -
Pocket Voltmeters, nickel plated, o in v. .. 4 -
Pulley Blocks, aluminium, ex -Govt., 1/8, galvanised 9d.
Aerial Insulators. Econ. patent pattern .. 1 6
Write for " Complete Supplementary Price List of Excep-

tional Values,' sent Post Free.
All goods sent CARRIAGE PAID (British Isles);Ibut with

orders under 5 6 add 6d. for postage.

J. H. Taylor & lectrical Radio Engineers,Co, Macaulay': St.. Huddersfield.
-1.-Inph..:,,.- 11.1.,1, ar.tint. " Huddersfield.

-
sd.
sa.
1-
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THIS

ISTOLEO
Radiophone de Luxe Cabinet.

Attracted all the visitors at the Ideal Home Exhibitron.

Beautifully finished in either polished mahogany or oak.
NO LOOSE WIRES. LOUD SPEAKER BUILT IN.

£60 : 0 : 0 Complete.
Write to -day for illustrated Brochure.

RADIOPHONES LTD.
la, GRANVILLE PLACE

MARBLE ARCH
LONDON, W.1

(Phone -MAYFAIR 1250
TEL E FtADPHOLIM,

BAKER, LONDON.
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DOUBLES THE EFFICIENCY
OF YOUR WIRELESS SET

NO PLATES TO BUCKLE
ABSENCE OF RISK
FROM SULPHATION.

FULLER
ACCUMULATORS - SOLJO NO PLATES

NO POSSIBILITY
OF INJURY FROM
ACCIDENTAL SHORTING.

BATTERIES

Give double the'output of ordinary -plate type batteries and retain their charge for
months on end when not in use. Moreover, Fuller Patent Block Batteries provide
" absolutely noiseless working," resulting in perfect, clear toned reception,

Sold by Wireless Dealers, Electricians
and Fuller Battery Service Agents

throughout the country. Dealers who
are not fully stocked with these batteries
should write us immediately.

IN EBONITE CONTAINERS WITH
LEATHER HANDLES.

B/W. 8 20. (51" x zi" x 6f") 25/-
B W. 6 40. (7f" x 4" x 7i") 40/-
B W. 6 60. (9f" x 3r x 81') 5216

N.B. Use EBONITE Cells and eliminate tire risks.

FULLER'S UNITED ELECTRIC WORKS, LTD.
WOODLAND WORKS, CHADWELL HEATH, ESSEX.

Manufacturers for the Admiralty, Air Ministry and War Office for Wireless Work.

Telephone : Ilford Iwo (ti lines).

The sign of superior

Telegrams : " Fuller, Chadwell Heath."

Battery Service.
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.1 T.M.C. Wireless Set wili
give you the full account of
the fight as it proceeds, round
by round.
Or you may be interested
in football, the latest news,
Stock Exchange quotations, the
weather forecast, delightful
concerts, or an evening of
dancing.

Vuu can have all these, enjoyably and pleasurably, in the comfort of
your own home, with a T.M.C. Wireless Receiver.
There is no trouble to you-T.M.C. have engineers in every large
town, who will install and periodically inspect the apparatus.

-T.M.C. Wireless is particularly simple to work, and gives every
satisfaction.
T.M.C. Wireless Receivers, which are fully approved by the Postmaster -
General, bear the seal of the British Broadcasting Company.
The wide variety of models are entirely British made.:

From £4 : 5 . 0 upwards
including all Royalties.

London, Birmingham, Manchester, Newcastle, Cardiff & Glasgow are Broadcasting now !
Come and listen to them any evening up to so p.m. at our showrooms
in London, Birmingham, Belfast, Bristol, Cardiff, Glasgow, Leeds,
Liverpool, Manchester, Newcastle, Sheffield.

Write to us for our nearest address
Sales Dept. and Showrooms : AIL Newman Street. London. W. 1. Museum ;5,,

!that Horns E Leitall on, .Stand zt, Rom n, Maio
March la- 24th.

C
Halt; Stand IS, Nei,

Hall Gallery.

Makes1Wireless
Worth While

The "Evereet
Crystal. No
adjustment
necessary; Fits
any crystal
receiver:

10' -rack

RVITZMIliertlaiWalteren\rantirousin.soza,WeialltafailliteWzralitalliMamartaVataren&euflimsmareastrantaWanurahlarmirrasmc,

ELEPHONE MFG., O. LTD
HOLLINGSWORTH WORM, DULWICII.IONDON.S.E.21.
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For those who want the BEST
"DUNHAM" instruments will particularly appeal

Illustrated and
fully descriptive
brochure of all
our sets sent

free,

SPECIAL LONG
WAVE PLUG
FOR RECEIVING
PARIS, ETC.

13 : 18 : 6

This single -valve set receives broad, on zo' ut sire hung acr.,, ,,ur shonn,,,rus at Brixton, and no
outdoor aerial is needed. It is arranged so that amplifiers can be easily added if and when desired. Reaction is
fitted, and being directly coupled to the aerial coil boosts up the receiving range and strength of reception. It
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 guaranteed by us. Price,
complete with 'phones, accumulator, H.T. batteries, etc., i7 8a. (plus B.B.C. fee of 61). Price

includes Marconi Royalty. Valve, 15/- extra.

C. S. DUNHAM (Radio Engineer) late of Marconi Scientific Instrument Co.
234-6, BRIXTON HILL, S.W.2. 'Phone: Brixton 3325.

Agent for BUCKINGHAMSHIRE: H. Geary, 77, Broad Street. Chesbam, Backs.
UXBRIDGE : Electrician, I.td.. 60. Vine Street, Uxbridge.

IMPORTANT I I

London, Manchester, Birmingham,
Cardiff, Newcastle, Glasgow

PLEASE NOTE

"Reliance Receiving Set
Patent No. 30558.

A HIGHLY EFFICIENT BROADCAST RECEIVING
SET, GOOD FOR 25 MILES RADIUS OF ANY
BROADCAST STATION. COMPLETE WITH B.B.C.
FEE, 50,- WITH HEADPHONES AND AERIAL
79 -, INCLUDING POSTAGE.

Sent 7 Days' Trial against Cash

13 IS NOT AN UNLUCKY NUMBER. IS IT ?
TO INTRODUCE THE " RELIANCE " SET ALL ORDERS RECEIVED BY POST
WILL BE NUMBERED, AND THE PURCHASER OF EVERY 13th SET WILL BEGIVEN A BROADCAST LICENCE FREE. ASK FOR LIST.
"S. A. CUTTERS," 15 Red Lion Sq., Holborn, W.C.1
'Phone -CHANCERY 8042. WRITE FOR TRADE TERMS.
Agents at 4, ST. STEPHEN '8 ROAD. HOUNSLOW AND PANOBOURNE GARAGE, NORTH STREET. TWICKENHAM.
ALSO 59, BATEMAN ROAD. SOUTH CHINGFORD, AND 93. CLARENCE ROAD. SUTTON. WHERE ENQUIRIESCAN BE DEALT WITH AND DEMONSTRATIONS GIVEN.
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SUPPLY WELL SEASONED

Mahogany, Walnut, Teak and

Other \\ oo(k Planed to Sizes suitable for
Wireless Boxes, Switch Boards,

Battery Boxes, Etc.
WIDTHS SELECTED
Giving Minimum Waste

PLEASE SEND YOUR ENQUIRIES TO:-

R. GREEN, 154, Holmleigh Road, London, N.16
1,,ii .1 7. hletipme -0,21.1 7374

WIRELESS TRADERS AND AGENTS

Listen -in to this !
T. W. YOUNG, Ltd. Clgt) 84 City 1Road

E C.

oiler von
VERY BEST ACCESSORIES FOR MAKING UP SETS
AT KEENEST PRICES. THE FOLLOWING ARE
SOME OF THE LINES WE SPECIALIZE IN
Condensers (Fixed and Variable), Vanes, Knobs,
Valve -holders, Aerial Wire, Spacing Washers,
Crystal Detectors (Dust proof and ordinary),
Knife Switches, Rheostats, Coil - Holders,
Terminals, Screwed Rod, Sliders, Head Phones,
Panel Series Switch, Switch Arms, Contact
Studs, etc., etc.
WE HAVE AN EXPERT STAFF AND A SPECIAL
DEPARTMENT FOR WIRELESS COMPONENTS.
PAY A VISIT TO OUR WAREHOUSE. YOU
WILL BE MORE THAN SATISFIED.
Prompt Delivery :: Terms Cash

"WONDER" PHONES

Agents for ";The Ajax"

Anti -Re -Radiating Unit,

the wonderful discovery

which doubles the pleasure

of your Receiving Set

and halves the trouble.
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IND-AERI
HOOK
Pr v Patent,

SAYS MR. MAN

xlLC

" I WANT the Broadcasting and am prepared to buy
a Radio set, but I live in a flat and may not have an
outside aerial. What can you do for me ?
DEALER ! the answer is 1ND-AERIAL HOOKS
They are essential for a neat, efficient and portable INDOOR AERIAL. Attached in
a moment to the picture rail of any room they can be taken down lust as easily.
They support the aerial ONE FOOT trom the wall on insulated arm, and are no
disfigurement.

2 9 each ; 31,6 doz. Post Free.
Some Agencies still open in Broadcasting Towns.

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

A MAIL ORDER

41
ORGANISATION

.141),(ou for YOUR SERVICE
Accumulators, best quality 4V. 4o

,unb. 19 9: 6V. 40 amp... 28/9
Adaptors, enable you to plug in to any

electric lampholder instead of
using aerial .. 10/8

Aerial Wire, hard
drawn copper too'

7122 . 3/ -
Battery. ILT. 54vol,

in wood case 10/6
Cabinets, handsome

oak, polished,
ro"x 6", 7,11:
7r x 51" 63
Many h. I

sizes in st... k.
Celluloid Labels

Aerial, Earth
HT. L.T., Re-
actance, Con-
denser, etc.
etc. .. 2d.

Coil Plugs for
mounting ..

Condensers, sets of parts, boxed
complete, with scale, pointer,
ebonite ends, etc., .0o', 7/6:
.00075, 6/8; 0005, 5/6; 0003.
4/6; .0002, 3/9; .nooi 3 6

Vernier :t
Also %kith oak race, or builiup

1/6

The organisation called Radiax, Ltd.. has not sprung
up in a night. For ten years it has handled daily large
numbers of orders for small and large electrical and
accessory parts. Its suitable offices, stores. selli-mg
and packing rooms, buying, advertising, sales and
technical departments, ensure effective handling of
your order. Greatest value for money and any required
technical information, diagrams, etc., on the use or
application of the goods it supplies.

Scales, 0-i so, 5d.; 0 -to 4d.
Inductance Tubes, all sizes 4id. to 7d.
Ebonite Dial Plata. engraved o -i90 1 8
Switch Anna, complete,
6..best quality, lamin.

aced 1r6
Velves.-A won-

derful valve,
gives greatest satis-
faction, hard or soft,
sample 10,9 post paid:
3 for 30/-; 6 post free
for 57,6

Transformer, L.F. The
Power -Plus. 5 : r with liberal
windings. high insulation and
good finish. Don't buy dud trans-
formers .. .. 17 6

Filament Resistances best 2 9
Read phones, supersensitive-

British 2,roo ohms, enables twice
as many phones to be connected 25 -

Fine quality French, 4,000 ohms 21 -
Insulating Knobs,

with brass cen-
tre tapped 2
S.A. .. 4d,

Pointers ..
Condensers, fixed to oor, 1 it Ner
Grid Condenser, u ith leak 2 9

Id,

Grid Condenser, with cartridge type
leak

Grid Leak, with cartridge type r}, 2,
3 tneg.dims . . .. 1/6

Switch Contact Studs . doz. 9d.
Condenser Vanes .. doz. prs. 1/ -
Loud Speakers, cheap but effective

pattern, bell type, horn h" x 10% 32/0

Ample to cover
post and packing
should be in
eluded with re-
mittance. Bal-
ance will be
returned with

goods.

Build your set of any power or range from
RADIAL UNIT PARTS

L.F. AMPLIFIER, complete for in-
creasing the power of any valve or
crystal set,

B.B.C. Plate extra 10/ -
State if for Valve or Crystal.

RADIAX LTD., 4, PERCY STREET, LONDON, W.1 r:!12.-92......Phone: 13...vv 490

WITH GOOD APPARATUS YOU
CAN GET GOOD RESULTS

THE " W.P. "

Morse Practice Key
Well Made. First-class Finish. Thoroughly Reliable

Price 7/6 Post Free

THE WIRELESS PRESS, LTD.
12.13 Henrietta St., London, W.C.2

To all who mention the " Wireless World" and send
6d. for postage, we will send six back copies of the

tree. This skill prove to you that the PHILATELIC
MAGAZINE is the beat Stamp Collectors' Newspaper.
All the news for 3d. a fortnight. Current issue
from your newsagent 3d., 01 4d. post free from
HARRIS PUBLICATIONS LTD., Balham.

Catalogue of Stamp Albums and Accessories free.
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THE WIRELESS WORLD EXCHANGE AND MART
TARIFF. Advertisements are accepted for
this Section at the rate of twopence per word.
with a minimum charge of two shillings. The
advertiser's name and address will be charged for.
and single letters and single figures will be counted
as words. Compound words will be counted
as two words.

DEPOSITS. All advertisements must be
prepaid in the form of Postal Orders, the
remittance being forwarded to Messrs. Bertram
Day & Co., Ltd., g & to .Charing Cross, S.W.I.

Intending purchasers may deposit the purchase
money of any article advertised or sold by
advertisers with Messrs. Bertram Day & Co., Ltd.,
who will acknowledge its receipt to the vendor
and the depositor, the full addresses of whom
should be given. Subject to special agreement
between the parties, it is understood that all
goods are sent on approval, each party paying
carriage one way in the event of the goods being
returned. The deposit will be retained until
due advice of the complet6m of the purchase has
been given or until the articles have been retained
and accepted. In order to cover postage, etc.,
a fee of (xl. in respect of sums of £i and under
and is. for sums in excess of 41, must be paid
at the same time as the deposit. For persons
not resident in the United Kingdom these fees
are doubled. We cannot undertake to receive
any deposit less than 25. 6d.

Deposits must be sent by either Postal Order
or by Registered Letter; cheques will not be
accepted. If the deposit is sent by Money Order
it should be made payable to the advertiser of
the goods, and the fee mentioned above should
be sent in stamps or Postal Orders as a separate
amount.

WARS

Filament

Resistances
Superior Quality

and finish.

3/6 EACH.
Post 3d.

Mount these on your Panel for best results.

Grafton Electric Company
54, GRAFTON STREET

TOTTENHAM COURT ROAD
LONDON, W.1

Telephone- Telegrams-Grafectric
Museum iv Eus Road, London

HAVE YOU SENT
FOR OUR
100 PAGE
CATALOGUE P

The largest yet
published illustrating
all the parts required

by the amateur
3D.

Poet tree.

Most Competitive
Prices.

GRAFTON Elf C. TRIG
CATALOGUE

FOR SALE.
Six -Valve Unit Set,1, 2, 3. 4 or 6 valves. Westei

Loud Speaker. Sulliavan L.R. phones. Five vale, -
Duo coils Nos. 35, 50, 75, zoo, 300, 500. Sulliva
telephone transformer. Mahogany frame foi
panels, £25.-By appointment, Rosissos, Balham
Hotel, S.W.

Complete Two -Valve Receiving Set, by General
Radio Co., Ltd. Brand new. One H.F., one D.,
Batteries, Accumulator, one pair head phones.
antral 3co47m9.plete installation. irg.-'Phone Cen-

Best Quality Telephone Jacks. is. each, G.P O.
Microphones 25. 6,1. each, Government telephoio
transformers, os. each, lightning arresters, is.
each. 3o per cell treduction for gross lots.-Yousc.
226, Cranbrook Road, Ilford, Essex.

Three -Valve Receiving Set in sloping cabinet
(r detector, 2 L.F.) complete with duolateral
tuner, etc. Less valves, 'phones, batteries.

I Handsome instrument, not amateur made. V.-
SIIIIPSoN, 233, Gipsy Road, West Norwood, S.E.2-,-.

Three H.F. Transformers by Sullivan ; recce
Four tappings, 200-3,000 and upward, 25s. each.
13 for three.-SEVILLE, 61, Russell Street, M
town, Sheeniess.

Valve Holders, Is. each; Valve Sock,t
four; Aerial Wire, 25. 6d. too ft.
over ros.-RADIO SPECIALITY CO., 11,
Blackburn.

Fine Three -Valve Set. Receives Americ,
Dutch, French, British Broadcasting. Ts4
interchangeable coils, valves, high tension.
-" Netherlea," Ilkeston.

Complete Experimental Two -Valve, ib t,
L.F., portable set, home made cabinet, thr,
'phones. Rewives clearly all broadcasting
and an American station. Photo. Ten
or nearest often-LOWTHER, Highwick, Chicheste

Loose Coupler, on wood base, cost
" PCGG " tuner, cost 345. Best offers.-EAD
Watergate, Sle.tionl.

Townahend Wavemeter, calibrated, £6 ; M
Transmitter, rewound, £5 ; Brown
amplifier, 520 ohm, £6 ; Brown small loud st
£3. New. Also others.-KIRKUP, Helve&
Runcorn.

Steel Masts.-Galvanised tubular mast, grow
anchors, steel guys and pulley compl..
26ft 325. 6d., 39ft. 45s., 52ft. 56s. Below :-

Viliriomettss.-Panel mounting, broadcast
wavelengths. Ss. each. Below :-

Double Headphones, 400 ohms, stamped ILK,
British Ericsson make, 225. Below :-

H.F. Transformen.-Plug-in, 4s. upward
Send your requirements to CASLOTT, 126, Sell.
Road, Moseley, Birmingham.

Two -Valve Set. Heard evenings. £7 15s.-
225, New King's Road, Parsons Green.

Valves.-Unique opportunity. xis. each, po,d
paid. Guaranteed. Cash with order.-WARSI
162, Kennington Park Road. London, S.E.

Nest Four -Valve Amplifier. NVould ins!
complete. £15. Seen evenings. -15, Edith Ro.:.
West Kensington.

Fellophone Two -Valve Cabinet, compb.,,
valves. Almost new. 1.-N EWES, I.
Hill, near Knutsford.

6 new " Star " American a Screw.
Cutting rorch lathes, all sizes, drilling macho,.
wood pulleys, shafting, belting, etc., send I

lists.- l'IDGEN BROS., 25, Helmet Row, 3

Street, London, E.C.1.
Steam Pan, 19}'x9r, .60s.; quantity

I} steam pipe xicl. per ft., automatic wood turning
lathe, £21. go' polishing spindle by Canning
15os-13:x0N, Butts Works, Worcester..

All Wireless and Electrical Goods stocked at
9, Colonial Avenue, Minories, iwar Aldgate
Station. Handiest place for City buyers.-LESLIE
DIXON & CO. Telephone No., Avenue 4166.

B.A. Screws, Nuts and Washers, assorted gross,
25., lists 2,1. Trade supplied.-J. H. BENNETT,
Station Road, Willesden Junction.

Experimenter's Parcel of 3o brass terminals,
washers, nuts and screws, is. id. post free.-
GARDNER, 1, Caxton Road, London, N.21.

Wireless Poles, Gov. Surplus
Prime Quality Painted Wood.

13' 1 11 18' 5 - ; sectional, 27', 12 -; Iron
Taper and Parallel Poles, 32' 30 - ; 40' 3,5 -.
Also Stays, Insulators, Anchors, Aerials,
Buzzers, Jacks. Switches, etc. Approval
terms. Trade Enquiries solicited. Send stamp
for List. JENNINGS, LTD., Wireless, 306,
Bristol.

Bamboo Poles for Aerials
AND BAMBOO OF EVERY DESCRIPTION
t: FROM TWIGS TO YACHT MASTS ::

Large Stooks always on hand.

A. E. DAVIES & CO. (Importers).
164, LEVER ST.. CITY RD., LONDON, 2.0.1

THE CONDENSER
OF QUALITY

Capacity ocoi M.F.

PRICE 12 /- PRICE

Postage 9d. extra.
Delivery per return.

A really good quality article
suitable for Panel mounting, etc.

We also manufacture a high grade
Condenser of the same capacity at

27/6 (postage 9d. extra).

WRITE OR 'PHONE FOR
OUR FREE LIST.

IL EGERTON-GREEN & CO.,
22, Dyott Street, New Oxford Street,

LONDON, W.C.1.
(A few yards from Henry Glove)

Telephone - - Museum 1249.
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THE WIRELESS WORLD EXCHANGE
Portland's Parts by Post.

"EBONITE"
S

6
7

10
17

x 1 ..
x 4 ..
x 64
x 6 ..
x 6 ..

s. d.
.. 0 7
.. 1 3
.. 2 8
.. 3 9

5 3

s. d.
12 x 10 .. 7 8
17I 8e .. 9 8
18 x 18 . 12 10
38 x 18 S1 8 0
7 lbs. SI S 0

Quarter British. Postage Extra.
Any size cut.

JAMES PORTLAND
6, Cheapside, E.C.

Mr. Portland stocks over 200 Wireless Parts

FOR SECURING YOUR AERIALS
and a Thousand Purposes where Great
:: Strength and Strain is needed ::

FLEXIBLE STEEL WIRE ROPE.
Aeroplane:bible made
to Govt. specification
to specified breaking
strains. Orders of 10/ -
and over carriage
paid, otherwise please
add 1/- for postage.

PRICES BELOW COST.
Breaking Price

No. Dia. Strain. per zoo ft.
I /32' to cwt. 8/-
3 20 Cwt. 8/-

51 5/32' 25 Cwt. 10/-
53 7/32' 45 cwt. 12 -

1' 7o cwt. 14/-
6 9/32' 8o cwt. 15/-
7 10/32' zoo CWt. so!.
a II' 120 Mt. 21/-
9 13/32- 140 cwt. 22/8

IITRADIEBE for use with above, right and left
hand threads, 9d. each, or Be per dos.SMITH & ELLIS

(Dept 85) II, LITTLE BRITAIN.
AI.DERSGATE STREET, E.C.I

ROW TO MAKE YOUR OWN WIRELESS
RECEIVING SET, AMPLIFIERS AND DE-
TECTORS. No marking out, lull 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, kiTatOY SQUARE, LONDON. W.I.
who will supply any part for constructing same.

EBONITE j" MAT'1', per square inch Id.,
per

INSULATING SLEEVING. 2 inni.
per yard

BROWN'S " A " TYPE 'PHONES,
120 ohms. new and unissued ..

TELEPHONE CORDS, best quality,
per pair

Carriage paid on orders over 205.

LISTS FREE.

39

5d.

22

3

CARTER & AKROYD
Scientific Instrument Makers,

Atkinson's Court, North Parade, HALIFAX

FOR SALE-continued.
Commanding Business Premises of h.usis,,,

elevation to to' let or Magnificent go on
floor basement and 6 upper floors. Would I

divided. Centre of scientific instniment
motor trade. lift. Central heating. Fin.-'
show rooms in London.-Write Box 1398, SF1.1

ADVERTISING OFFICES, Fleet Street, E.C.4.
Freehold Factory for sale at Putney, at.

5,00o ft., with three residences. Power
installed and number of machines suitable
manufacturing wireless apparatus parts, also go,
assembly shop. f4,500 plus contents at reasonal
valuation ; the whole factory could be in operat.
in 7 days.-Box S.8, BERTRAM DAY'S ADVERTS],
orrIces, 9 and to, Charing Cross. S.W.t.

SITUATIONS WANTED.
Required, position as Demonstrator and Sill,

I , London district. Thorough knowledge
apparatus, qualified telegraphist.

N., Box C13, BERTRAM DAY'S ADVERT'S'',
OFFICES, 9 and zo, Charing Cross, S.W.r.

Young Man, 21, desires position, Salesman
Demonstrator preferred. Five years' practl,
experience in wireless. Good reference.-Box Ii
BERTRAM DAY'S ADVERTISING OFFICES, 9 and
Charing Cross, S.W.I.

Young Energetic Engineer seeks progressive
permanent appointment. Four and a -half ye.,
experimental radio work. Public school edu.
tion ; good knowledge of salesmanship; abilr
to write short technical articles. Very keen a,
hard worker.-Box K18, BERTRAM DAY'S ADVI
TISING OFFICES, 9 and to, Charing Cross, 5.11

SITUATIONS VACANT.
Active Agent, to sell valve sets to

persons in each broadcasting centre, wanted
well-known London manufacturers. Val
receiver approved by British Broadcasting C-
parry, complete with all accessories and aeri...
Good commission. Gentlemen with ems .
pawl references only. who are prepared to p.:. ,
demonstration set at special price.-Box I:
BERTRAM DAv., ADVERTI.IN" OFFICES, 9 and
Charing Cross. S.W.I.

Negretti & Zambra bare v,I1111Cy for yrlr
%Yireless Salesman. Apply by letter. 3x, Holl -

Viaduct. E.C.i.
Metropolitan Vicken Electrical Co.. Ltd

require the servicis of a Radio Sal,
Must Ix. alert and energetic, with
ledge of radio telephony, and al.,
selling campaigns. literature, el,
large buyers-Applications stet
experience. and salary requio..i.
addressed to the Employment Departinew
above Company, at Traffonl lark, NI:nick

Representative Required to run a sid,
great d,im,R1 on co1111111SSioll basis. A11
should has, sound connection amongst cc

traders mid manufacturers. Others need
apply. State ground covered.-Box R3,,,
coo DAWSON'S, 121. C:11111.0 Street, E.C.4.

WANTED.
Mark M Two -Valve Receiver, or other g.

make, in exchange for electric drilling machine 1,
Wolfe. 220 volts 1).C.---152. Mercers Road, N. .

'Phone North 1211.
Wireless Worlds," dated May t 3th and

1922, Nos. 7 and S. Write, stating price, to
LI2, BERTRAM DAN'S ADVERTISING °FEDI
q and to, Charing Cross, S.W.I.

TRADE ENQUIRIES.
Catalogues and Trade Terms required

Broadcast Receivers and all wireless compoie
and TAW materials. Box TN. BERTRAM 1),
ADVERTISING OFFICES, 9 and so. Charing Cr
S.W.I.

Nameplates, engraving of all descriptions.
STILWELL & SONS. Little Park Street, Covent

Wireless Inventors. --Patents and Trade Mc:
Advice. Handbooks and Consultations (re,
KING. Regd. Patent Agents. 146A, Queen 1'ict, ,!
Street. London. 'Phone, 682 Central.

AND MART

" TRIUMPH "
CRYSTAL RECEIVER

(A pproved. P.M .G . 419)

Price 12/6
HAVING NEARLY COMPLETED ALL
LONDON ORDERS WE ARE NOW READY
TO ACCEPT ORDERS FROM DEALERS
AND OTHERS 1V1THIN 20 MILES OF
THE BROADCASTING STATIONS OF
MANCHESTER, CARDIFF, NEWCASTLE,
BIRMINGHAM. AND GLASGOW.

IMPORTANT.
THIS IS A PERFECT AND COMPLETE
BROADCAST RF.CF.TVER, APPROVED
P.M.G., 419, ANli \ ill !Hi (It I (u)S1,-
PARTS.

" THE TRIUMPH "
Accumulator Charging Sets

IF YOU HAVE ELECTRIC CURRENT IN
THE HOUSE, WHY BOTHER TO SEND
YOUR ACCUMULATORS TO BE RE-
CHARGED WHEN YOU CAN 1)0 IT
YOURSELF BETTER AND MORE
ECONOMICALLY.

GARAGE PROPRIETORS AND OTHERS
MAKING A BUSINESS OF CHARGING
WILL FIND OUR EQUIPMENTS ABSO-
LUTELY THE BEST AND MOST FOOL-
PROOF SETS ON THE MARKET.

COMPLETE OUTFITS FROM 30 -

C.T. Ltd. 26, Church Street
Soho, Lc ndon, W.1
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THE WIRELESS WORLD EXCHANGE AND MART

WINTERS RADIOLECTRICO
Actual Manufacturers of Insulators and com-
plete Wireless Supplies. Sole Distributors of

IDORECIT,M CRYSTAL.
Wholesale only.

I. Margaret Street, Orford Circus, London, W.I.

TO THE TRADE ONLY.
The "F.L." Audio Frequency Transformer.

The " F.L." is guaranteed to give maximum I. .I
amplification and no distortion or parasitic noisc-
The coil is layer wound with silk covered wire
not enamelled-each individual turn being
specially insulated from adjacent turns as well as
between layers. It is efficient and it is reliable.
By stocking the " F.L." you will establish a
permanent goodwill. Retail price, 15s. For
terms apply, Sole Agent, W. NEAL, 21, Rymer
Street, Herne Hill, S.E.z4.

MISCELLANEOUS.
Accumulators Charged, collected and delivered,

.15 moderab rates. Send l'.C. or 'phone for built.
BATTERY SERVICE Co.' 174, Estcourt Road,

s.W.6. ilanunersinith 1285.
Telephone Receivers Rewound up to 1 000 ohm,

2,0o0 ohms, 7s. bd. Cash with order.
NI. 'E. HA14P,MIRE, 139. Sydenham Road, S.E.,c.

Wireless Subjects. contributions required for
elementary articles or experiments. Good rates

Write Box 1393, SELLS ADVERTISI,;
iysices, Fleet Street, 1,1C.4

Accumulator Charging Resistances, eolopl, t,
'Kith flexible cable and adaptors to charge tivan
:soy convenient lampholder, 1 Amp., 22s. 1.1.1
2 Amp., 25s. ; 3 Amp., 275. 6d. ; 4 305. ,
s Amp., 32s. 6d.-W.11.111AIII NIANUFACTURINu

Jackson Road, I!.lloway, London, N.

PILKINOTON TRANSMITTER
CAN NOT PACK

For Wireless or ordin-
ary Telephones. An
entirely new principle
having a Definite
Resistance. Highly
Sensitive, used with
any receiver. 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.

The Construction of
Amateur Valve Stations

By ALAN L. M. DOUGLAS
78 pages. 55 Diagratns and Illustrations.

1 /6 NET.

(Postage 2d.)

PRICE

The aim of the author in compiling this
volume has been to place within the
reach of the amateur who is interested
in Wireless Telegraphy and Telephony
a Handbook which will enable him to
obtain data that he has otherwise diffi-
culty in acquiring, in order that be
may construct for himself apparatus
which he desires to make, but does
not quite know how to design correctly.

The Wireless Press, Ltd.
12-13, Henrietta Street, London, W.C.2

HEATH & Co., Ltd.
Instrument Werke, New BMus, 1.1.5
are prepared to undertake in their fully
equipped works-Wireless Apparatus
and Parts for the trade. Quotations gives
to Blue Prints. Immediate attention.
P4-14. Gnu,. rat Wet-'?Aria, Lembo..

WIRELESS CABINETS
PROMPT DELIVERIES
COMPETITIVE PRICES

PICKETT BROS.,
Albion Rd., BEXLEYHEATH, S.E.

ENGRAVING
for every style of instrument on any material.

Prompt Delivery.

F. OSBORNE & CO., LTD.
27, Eastcastle St., Oxford St., London. W.1.

1 15;5 W. 2-,

THE ABC
OF WIRELESS

By PERCY W. HARRIS

THE Book for the " Man in the Street."

Price 6d, nett. Post free gds

What is Wireless ?
How Does it Work ?

THE " A B C " WILL TELL YOU.

THE WIRELESS PRESS, LTD.
12-13, HENRIETTA ST., LONDON, W.C.2
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CAPPER BROS.
FOR ALL RADIO REQUISITES

Agents for LESLIE McMICHAEL, LTD.,
for Woking and district.
Single Valve Sets .. .. £5 6
Two Valve Sets .. .. 8 8 0
Three Valve Sets .. .. 14 14
Four Valve Sets .. .. 26 0 0

89-93, CHERTSEY ROAD, WOKING

S NDERVIKEN B T
THE SUPERSENSITIVE MICROPHONE.

World-wide Patents.
ENGLISH Manufacture.

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

PRICES.
Type " A "- Carbon Electrodes (eliminating all

' frying " noises) .. each 7,8
Type " B "-Brass Electrodes .. 5 -
Receivers (special Low Resistance) 10 -
Gramophone Attachment (for Electrical Reproduction) .. 1 -
BOOKLET (18 Pages fully illustrated) containing much

useful information for all interested in Electrical Sound
Transmission. POST FREE 8d.

Sole Proprietors -
fillERO, LTD.. 274 278, Pentonville Road, London, N.1.

(Opposite King's Cross, 'Met., Railway Station).

UNIVERSAL
MANEFACTVRING COY'S

HEADPHONES
T he Best Obtainable.

4,000 OHMS
PER PAIR 20 - POST PAID
ALL TYPES OF VALVES IN STOCK.

3, THE GROVE, BLACKHEATH, S.E.10
feleph,a, r; VII. ICH 1234

YOUR
ACCUMULATORS
NEED NOT WORRY YOU. WE',WILL COLLECT. CHARGE
AND_DELPIER_THEM WITHIN A RADIUS OF 5 NILES.

The utmost care is taken of all Batteries in transit by practically
shock -proof conveyance, on charge, at the proper charging rate,

the gravity of acid being correctai

WRITE US FOR PRICES.r

THE SERVICE ENGINEERING CO.
321, UPPER STREET. ISLINGTON, N.1.

Specialists in Car Lighting Systems.

POLISHED
E BONITE
S HEETS
Wholesale tradc only

PIDGEN BROS.
25, Helmet Row, Old St.,

LONDON, E. C.1

EBONITE
PARTS FOR WIRELESS

SPECIALLY TURNED TO
INDIVIDUAL REQUIREMENTS

Enquiries for wholesale Quantities invited.

A. H. CLACKSON, LTD. ManiatIve
White Hart Works, London, N.22

ACCUMULATOR
CHARGING RESISTANCES
MAT 1751rTS mounted in a
steel framing. PraoticellY ic-
destructible under ordinary
conditions.
Supplied eocaplete with flarlWe
cable and plug adapter to
charge from any convenient
lamp holder.

PRICES.
1 Amp. - 20,-
2 - 24 -
3 - 28-
4 - 32,-
5 -

THE WALTHAM MFG. CO.,
2, JACKSON RD., HOLLOWAY, LONDON, N.

QUESTIONS & ANSWERS
COUPON

To accompany Questions
sent in during the week

commencing
Mar. 24th,1923

VOL. XI, NO. 24.
Sec Conditions on Page 844.
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A Wonderful Chance for every Wireless Enthusias

HEADPHONES
Brown 'A' Type

I 20 ohms.

Aluminium Dia-
phragms. Reed pat -

pattern.
Brand new and unused
ex -Government stock.

Makers' price 58/ -
Our price

301-
Cords 3/6

Postage (regd.) i -

extra.

Every phone sold under
our express guarantee

that we will

Return Full Amount Paid if not
perfectly satisfactory

and the phones are returned within seven days
after despatch.

AT HALF
PRESENT PRICES

SULLIVAN
Brand new ex -Govern-

ment stock.
120 ohms.

Makers' price 3oi-
Our price

1216
8000 ohms.

Makers' price 36/ -
Our price

Cords 3/6
Postage (regd.) I -

extra.

Why wait weeks for
delivery and pay double
our prices w hen we can
supply you from stock

within 4 hours of receipt of your order.

Read this Testimonial, typical of hundreds received

" I have much pleasure to inform you that I am perfectly satisfied with the
Telephones with which you supplied me a little time ago. They seem to meltoSbe

Perfect in all respects and a Bargain for the Money.
Perhaps it will interest you to know that I received the Eiffel Tower (Paris) Time

Signals through these Phones this morning, using only my home-made Crystal Receiving
Set. The signals were wonderfully clear and 1 could not wish for more distinct ones.

I take this opportunity of thanking you for the prompt despatch of the Phones.
You may use this letter if you wish. E. J. C., LIPHOOK, HANTS."

We hold the largest stocks of Wireless Apparatus in the Country.
SEND FOR OUR LIST TO -DA}'.

THE CITY ACCUMULATOR CO.
79, MARK LANE, LONDON, E.C.3

And at 33, RUE D'HAUTEVILLE, PARIS.
BRISTOL.-Bristol Wireless Co., 52, Cotham Hill.
CARDIFF.-South Wales Wireless Installation Co., Ltd., 18, West Bute Street.
LEICESTER.-Walter Rowe, Ltd., 96, Granby Street.
LONDON, W.-A. V. Albrow, 56, George Street, Portman Square.

Phone: Avenue 1316
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A Wonderful New Filament Rheostat

AT A REASONABLE PRICE
We have obtained the sole selling rights of the

MICROSWITCH RHEOSTAT
an entirely new design of resistance which has many distinct and
unique advantages, chiefly -

1. Absolute Silence under Adjustment.
2. Finest possible tuning can be obtained owing to the micrometer

action which is capable of adjustment of
1 tb OF AN INCH.1000

3. Invaluable as a " stand-by" as the contact is broken at any point
of adjustment by simply raising the knob, the filaments remain-
ing at the correct setting for " listening -in." By pressing the
knob the filament current is automatically switched on and it is
therefore possible immediately to " listen -in " without further
adjustment of the Rheostat.

Every Wireless Enthusiast should see this Resistance 6/6
When buying your set INSIST on it being fitted with the "Microswitch " Postage 4d.

PRICE

LEARN TO
READ MORSE

High -Class Morse Tapping
Keys, ex -Government Stock
at exceedingly low prices.

3 DESIGNS

4/6, 6/6 & 10/6 Each
Postage 6d. extra.

These instruments are
honestly worth 3 times the
prices asked.

Spark Gaps Suitable for use as

LIGHTNING ARRESTERS
Solid aluminium, mounted on ebonite base.

2/6 each
Postage 4d.

THE CITY ACCUMULATOR CO.
79, Mark Lane, London, E.C.3. $41316. And at 33, Rue d'Hauteville, Paris   

 U.
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Wi reless
VacuumTuks
By John Scott -
Tacyja rt. F. I nst.P

The Standard
Text Book on the

Valve
WHETHER you are taking up Radio

for a livelihood or only as a hobby, you
must have this standard Book on the

Thermionie Valve. Beautifully bound in
full cloth, this 250 -page book represents
many years of patient research work by a
recognised authority on the subject. Master
the theory of Wireless and you are
certain to make rapid progress.

From all Booksellers or direct from
Publishers.

101 -
POST FREE.

RadioPrersliti
PUBLISHERS Or AUTHORITATIVE WIRELESS LITERATURE

D EVEREUX CO U RT, STRAND.W.C.2.

Th, " Receiving Set is constructed
on the " Unit " system, which enables amplify-
ing panels to be added as required for increased
range and power.

Specially designed for Broadcasting under British conditions
and including 4.000 ohm. Double Headgear Receivers, the
" Wemeo" No. 1 Set,with its range of 20 miles, is more efficient
than similar apparatus, which covers an unnecessarily
wider range.

TheTrvstaly is
enclosed in a
dust -proof glass
easing, and the
Tuner is very
finely adjusted.
Provision is
made for the use
of either one or
two sets of
telephones.

British made
throughout.

Write for fully ilhiorated revised list

Walters Flectrical Mfg. Co., Ltd.
P6 Ii.mb 651.

Kemal Road,
London. W.10

1,Ro

a Cryaial Set with a GUARANTEE and
passed by the Post Office for the reception

of BROADCASTING

iVe are manufacturing Two Types and can
thoroughly recommend them.

B.R.W. JUNIOR L P.O. Regd. No. 518.
Fitted in a Beautifully French Polished Cabinet, with Matt
Ebonite Panel.
All Brass Fittings Polished and lacquered. Crystal Cups
detachable.

Price £2 10s., plus B.B.C. Royalty 7,6.
'Phones, etc., £1 12s. 6d. extra.

B.R.W. SENIOR IL P.O. Regd. No. 548.

Fitted in beautifully French Polished Cabinet, with Lid and Lock.
All Brass Fittings Polished and Lacquered.
This Set is fitted with a Plug, to enable a Long Wave Coil to
be attached, in order to receive the PARIS TIME SIGNALS.

Price £3 15s., plus B.B.0 Royalty 7/6.
'Phones, etc.. £1 12s. 6d. extra. Long Wave Coil 8'-.

Extra Crystal Cups tilted with Supersensitive Crystal at 1 6 each

%rade :Capplied. 'Nets and Sundries in Stock.

The BROADWAY RADIO WORKS
DEVONSHIRE ROAD, BEXLEYHEATH

Telephone No.: Bezleyheath 186.
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BROADCASTING RECEPTION SETS
OF_ EVERY DESCRIPTION, and everything for wireless at everybody's price

THE " DUO"
2 -VALVE RECEIVING SET
Designed for Broadcasting only

This Set has a patent coupling and will
not radiate.
The High Tension Battery is enclosed,
and there are only six external terminals,
aerial, earth, 'phones, and low tension.
We claim that this Set is the easiest
3 -Valve Set to manipulate on the market.

Price, complete, all accessories
for working-
Including 'Phones, Batteries,
H.T. and L.T., Aerial Wire, Insu-
lators & Valves. Total 11016s. Od.
B.B.C. Royalty Stamp, 16...s.

THE " PERFECTO',
VALVE SET

Comprises one D.T. valve
and one L.F. valve.
Functions alternatively
to the Orpheus, this Set
giving Volume where the
other gives Range.
A Powerful Set for local Broad-
casting. Complete 'Phones, Bat-
teries, Accumulator, Valves,
Aerial Wire and Insulators for -

110 15s. Od.
B.B.C. Royalty Stamp.

gl 15s. Od.

ALL INSTRUMENTS
PASSED FOR
BuoAD CASTI N,C1
LICENCE BY O.P.O.

SEND FOR ]
CATALOGUE

THE " ALDERSGATE,"
Single Valve Set, complete with all Accessories,
including 'Phones, Accumulators, Battery
and Valve .. 17 101, Od.
B.B.C. Royalty Stamp .. I1 Os. Od.
If Aerial Wire and Insulators required, 5s. extra.
Hundreds of Testimonials for Efficient Working.

11

A TWO -VALVE BET WITH REACTION APPROVED BY
POSTMASTER -GENERAL FOR BROADCASTING, No. 0231.

Comprises one D.T. valve and one L.F. valve mounted in a hand-
some slope back cabinet. Separate filament control for each valve,
wavelength range 200-4,000 metres. Price complete with phones,
battery, accumulator, and valves, aerial wire and insulator

3l11 13s. Od. Royalty 1,2 56. extra.

WIRELESS INSTALLATIONS LIMITED
(Dept. C.) 81, Turnmill Street, London, E.C.
(Nearly opposite Farringdon Street Station, Metropolitan Railway), fire minutes from Holborn Viaduct.
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A Complete One -Valve
Receiving Station
-and how to make n Tolman.
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Raclito Sets in Atris

Price List of Units
(In Sets of Parts)

No. x. Tuner Unit .. 27 6
No. 2. Condenser Unit .. 42 -
No. 3. H.F. Amplifying Unit 13 6
No. 4. Detector Unit.. .. 17,6
No. 5. L.F. Amplifying Unit 33 6
Cabinets for x, 3. a, and 5 .. 3 6
Cabinets for No. 2 .. .. 7 -

Valves extra. Postage extra.
32 -Page Catalogue of all Radio Com-
ponents ( fully illustrated) post free 3d.

Peto-Scott Co., Ltd.
Featherstone House,

64, High Holborn, W.C.1
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Complele Aaeno Set's ut .142r1.5

Now in its 3rd
Edition

Thousands of keen Experimenters make
their first acquaintance with Wireless
by means of this little Book. Have
you had your copy yet ?

Long before Broadcasting was con-
templated, Veto -Scott Units were
rendering sterling service to keen
experimenters who found the expe-
rience they were able to gain in those
days of immense valuellater on.

it is safe to say that a very large
proportion of those holding Experi-
menter's Licences to -day learnt the
elementary principles of Wireless
Telephony on Peto-Scott Standardised
Units

This system is invariably selected
as ideal for experimental work be-
cause of its flexibility and economy.
For instance, any combination of
Valves may be used without the
complication of multiple switches.
Any form of H.F. coupling-either
Resistance Capacity, Transformer,
Tuned Anode-can he used without a
single alteration of wiring. Its three -

circuit Tuner can be used as a single
Circuit or a loosely coupled Circuit at
will by means of a Stand-by-Tune
Switch.

Its highly efficient H.F. Amplifi-
cation Units permit the use of Frame
Aerials-thus allowing Broadcasting
Stations to be picked up without inter-
ference from other high power Stations.

In short, the Veto -Scott Standard-
ised Unit System is essental to every
Experimenter and no other System
possesses half its advantages.

The Booklet " Radio" giving 'full
particulars is again available and
copies may be obtained at 6d. each
post free. Because it also contains
a full description of the elementary
principles of Wireless Telephony, it
is an excellent guide to those about
to take up Wireless as a serious
hobby.
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"SELECTRA"
YOU WILL SEE

that by selecting your Radio Set from us you are given advantages
denied to thousands.

INASMUCH AS
you can obtain from us an instrument produced by any of the
leading manufacturers such as

MARCONI'S
METROPOLITAN -VICKERS
RADIO INSTRUMENTS
BRITISH THOMSON HOUSTON
LESLIE McMICHAEL
GAMBRELL BROS.

Etc., Etc.

EXPERIENCE

THE ADVANTAGE TO YOU
is that you can PURCHASE FROM US any particular Set,
and if it does not meet in EVERY way your exact
requirements, you can RETURN IT TO US and try another make.

We are consulting radio engineers of
experience, and can supply and install
Wireless equipment of any descrip-
tion, from a Crystal to a complete
Receiving and Transmitting Station.

THE SERIOUS EXPERIMENTER

we are particularly desirous of

assisting in every way, both in

advice and the supply of selected
component parts of any description.

Our technical supervisor lays himself
out to co-operate in any way possible
with those requiring expert assistance.

A special portion of our Showrooms
is devoted to Wireless books,
appealing both to the experimenter
and the beginner, and our advice
will be found most useful in
selecting your Wireless literature.

IF IN 'DOUBT, WRITE, OR VISIT US

SELECTRA RADIO PRODUCTS
25 EBURY STREET, VICTORIA, S.W. 'Phone Victoria 5823

Managing Director : Technical Director : Sales Director :
P. A. MORGAN E. B. ROGERS (late A. W. Gamage, Ltd.) N. McKNIGHT
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THE MOST UP-TO-DATE BOOK YET PUBLISHED

111 PRACTICAL CIRCUITS

110 pages.

Not merely exthik t,,1 11111 text and enibuuying 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, four, five or
more valves with H.F. and L.F. amplification and the best
switching systems, or to charge your accumulators from the
mains, to install an efficient transmitter or to speak across the
Atlantic, there are dozens of circuits for you.

,
711E WIRELESS PRESS_LTD.

12-13 HENRIETTA STREET LONDON. W C 2

Price 2/6 nett.

(Postage 4.d.)

Size 10 x 6f in.

CONTENTS ;-
Aerial Switching ; Crystal Circuits ; Single Valve Circuits ; Non -radiating Arrange-
ments ; Variometer Tuning ; Ex -Government Apparatus in common use ;
Multivalve Circuits with Crystal and Valve Detectors , Switching of Valve Circuits ;
H.F. and L.F. Amplifiers ; Resistance Amplification ; Tuned Anode, Transformer
and Choke Coil Amplifiers ; Reinartz Tuners ; Dead End Switching ; Armstrong
Circuits ; Tungar, Vibrator and Electrolytic Rectifiers , Filament and Plate Current
from D.C. and A.C. Mains ; Accumulator Charging ; Recording Circuits ; Four -
Electrode Valve ; Spark and C.W. Transmitters and Wavemeters ; Grid and Choke
Control Transmitters ; Microphone Amplifier ; Dewar Switches, Etc., Etc., Etc.

PRACTICAL ADVICE ACCOMPANIES EVERY CIRCUIT

THE WIRELESS PRESS,
LIMITED, STRAND, LONDON, W.C.2
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AUCKLAND'S IMPORTANT
ANNOUNCEMENT

The constantly increasing demand for AUCKLAND PRODUCTS has compelled us
to open a new and extensive factory situated at 125-131, ROSEBURY AVENUE, E.C.1.
The largest factory in London devoted entirely to Radio Apparatus.

SPECIFY AUCKLAND PRODUCTS

Price : 7/6

Crystal Reception of
Broadcast Music is
Perfect Reproduction
Illustrated is our Universal
Adjustment Detector, Fitted
with 2 Crystals, finished as
a High Class Instrument.
mounted.

THE MOST RIGID
CONDENSER ON
THE MARKET.
Fitted with Aluminium
Top & Bottom Plates.
Vane Spacing '072"

'001
'0005
0003
0002

POTENTIOMETERS.
Useful for Grid Potential Crystal work,
etc., etc. Typical of all Auckland
Products. Finished in Instrument style.
Resistance 250 ohms.

PRICE (as Illustrated) 8/6

Fil Resistances.
Smooth Contact,
fitted with deep
Bearing Bush
and Knob.

Res. 6 ohms.
PRICE 4/6

24/-
18/-
16/-
15/-

The,,o
(Ondenser.s
are fitted
with Knob
,t- Bevel/ea

Dial
Engraved
0* -180°

A USEFUL DEAD END
SWITCH.

Suitable for Frame Aerials or
like purposes. Supplied
mounted as shown.
PRICE, 8 Point 10/6

" Auckland " L.F.

Transformers
Known and used throughout
the World by reason of their
extraordinary Ratio of Am-
plification, without distortion.

The Result of Experience
Use Auckland Transformers,

both H.F. and L.F.
Specify and

SEE YOU GET THEM.
L.F. Transformers

20/- EACH.

TELEPHONE TRANSFORMERS.

For use with
120" Phones.

Unmounted,
13/6

Mounted, 17/6

LONDON OFFICES:G. Z. AUCKLAND & SON, 395, St. John Street, E.C.1.
....Factories- ISLINGTON. N. WIRELESS INSTRUMENT MAKERS. 'Phone : - - 3173 CLERKENWELL.
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Broadcasting Reception
Can only be thoroughly enjoyed by the use of highly sensi-
tive, distortionless and matched tone Telephone Receivers.

SULLIVAN'S PATENT TELEPHONE RECEIVERS
For Radio Telephony and Telegraphy possess these qualities, and
owing to increased demand the prices have been considerably

REDUCED

PRICES.
Double -Head

Phones.
120 ohms 30/-

2,000 ohms 34/-
4,000 ohms 35/-
8,000 ohms 36/ -

All 'Previous
Prices

Cancelled.
Trade Terms and
Special Rates for

Quantities on
Application.

PRICES.
Single -Head

Phones.
60 ohms 17/6

1,000 ohms 19/6
2,000 ohms 20/-
4,000 ohms 20/6

White Metal
Head Bands
Supplied if
desired at

an additional
cost of

I /-

DEMONSTRATION AND SHOWROOMS : Liverpool House, Middlesex Street, E.1
DEMONSTRATIONS DAILY from 5 to 6 p.m.

Two minutes' walk from laverpool Street and Broad Street Stations. TRADE TERMS ON APPLICATION

H.W. SULLIVAN, LTD.
Works and Showrooms LIVERPOOL HOUSE. MIDDLESEX ST.. LONDON . E.1. Phone:Avenue 487

Offices: WINCHESTER HOUSE LONDON . E .C.2. London Wall 3518
T.I.q.orn -Dead boat . 51 oc k . lo.da%

Representatives :
LONDON/(West end) : BIRMINGHAM : GLASGOW : LIVERPOOL :
Robertson Motors Ltd. The Birmingham Radio Meridian Electric Co., Messrs.
157b Gt. Portland St., & Engineering Co., Ltd., 29 Renfrew Street. Pulford Bros, Ltd.,

W.I. 8 Newhall Street. 106-110 Whitechapel .

Printed by Sanders Phillips & Co., Ltd., Chryssell Road, London, 8.W.9, for the
Proprietors and Publishers, The Wireless Press, Ltd., 12.13, HenriettatStreet, London,
W.C.2 ; Sydney, N.S.W., 97, Clarence Street ; Melbourne, 422-24, Little Collins

Street , New York, 320, Broadway.



1404 /4' " '3
31st MARCH, 1923. THE PRICE 6D. NET.

WIRELESS
WORLD

AN D

RADIO REVIEW
r No. 28. -1

No. 189. LVOL. 31st MARCH, 1923.

Tekphone Ilanunertnnith 19Iii.
Telegram's : " London.''

Registered at the G.P.O.
as a Weekly Newspaper.

You may depend upon it
that if the name TINGEY is on a wireless
instrument, it is perfectly efficient in every
detail. Here is a typical example of the
splendid TINGEY range.
SINGLE VALVE BROADCAST

RECEIVING SET.
WAVE LENGTH 300 TO 2,800 METRES.
PRICE (as illustrated, £9 12 : 6less valve)

including Broadcasting Fee.
Other Receivers up to £5o.

Illustrated Catalogue of 1, 2, 3, 4 and 5 valve
Broadcast Receivers and Experimental Unit
System, with all accessories, price 6d. post free.
ALL TINGEY Instruments bearthe B.B.0 .S tamp .
All " TINGEY " Valve Apparatus is duly
licensed under Marcila Patents for Amateur use

in Great Britain.

Offices and Showrooms :

92, QUEEN STREET, HAMMERSMITH,
LONDON, W.6

TINGEY WIRELESS LTD
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EDISWAN
VALVES

THE EDISON SWAN ELECTRIC Co., Ltd.
Head Oflue 123.5 Queen N'ictorin Street. t. (L4

London se...teens: I235. QUERN VICTORIA ST. EC I
VICTORIA ST. S W I

WOI111: PONDERS END. MIDDLESEX
PK I, -

Absnloes 1.131. 6.1.0 LWOW NollAAnua
W WI Cud,DIssAv Lumee1 sMl
n amm.h., DuhLts ENLI Mamas...fag Sew.t...opve
B rubton Muds. Ieds SmtasOt SINCIS11

'elbows* 4WW1 1,11.e, Modal.

The essential part of the Receiving
Set is the Vabve.

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

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

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

STERLING
LOW FREQUENCY AMPLIFIER UNITS

N.. R
A111;,101.1

(METAL CASED)

Eminently suitable as Note Amplifiers for use with
Crystal Receiving Sets.
'Two or more, as required, can be coupled together in-
stantaneously by means of our patent Unit Connector.

Compact and of pleasing appearance.

No. R 1533. PRICE without valve - £4 : 4 : 0
ihotensi,ms : rt x x MS. Also supplied in z and 3 salve sizes.

R Valves for above each 1716

(11. all 1)ealerc I') [non :

STERLING TELEPHONE & ELECTRIC CO. LTD.
210/212, TOTTENHAM COURT ROAD, LONDON, W.1
Telephone No. --4144 Museum (7 lines). Telegrams- -" Cuctunis, Weed°, London." Works- DAGENHAM, ESSEX.
Branches--NEWCASTLE-ON-TYNE, 9, Clavering Place; CARDIFF, 8, Park Placer MANCHESTER. 14, St. Peter's 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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Our Readers Finding ALL

GAMAGES
You can rely on Damage 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 send tar Let mt Wireless C.,talogue.

" IDEAL " CRYSTAL RECEIVER
Every Set
is Stamped
B.B.C. and
Royalty paid.

A TRIUMPH in RECEIVING SETS
Ver% simple to contrd die. ti%, is u.r. SI.1111p111 N...
Comprises Tuning Coil. tapped iii seven places, Variable Condenser. Dust -pr. of
" Permanite " Crystal Detector, Buzzer (tor locating quickly and easily tt e
sensitive spot on crystal), Fixed Condenser, Terminals for extra inductance. ett
In polished mahogany cabinet with instruments mounted on
polished ebonite, having special recess for 'phones when
rot in use. Complete with all accessories, ready to erect and £4:19:6
use without extra cost. .. .. PRICE

Adjustable Loose Coupler

l'iNerim, hand of wave
lengths 3oo ... tr.
t.rillotibte111%
especially V..
selectivity a
recept i.0 i l'ItIt.l. 37/6

DUSTPROOF UPRIGHT

Crystal Detector
\,n ritIcient III 11,e. 'Iran --
parent c,tver protects the
" Permanite " Crystal
dust. PR ICE, complete 7
t, ith iy,tal. Pont4d

They Want at
Special Purchase of High -Class

Variable Condensers
IN PARTS FOR ASSEMBLING

These sets of parts are the finest
obtainable. Every one guaran-
teed to work perfectly if
assembled with reasonable care.
'Once cleared this exceptional
Softer cannot be repeated. Early
ordering is essential to secures
.0003 mfd. capacity. Set
of parts complete in
box
.00045 ditto Al .0005 ditto.'
PRICE "PRICE ..
00I ditto Postage 9d.
PRICE ..1216 each extra.

HEADPHONES
Stamped I;
for any type . i ss.i.
Crystal or Valve. Resistance
:moo shuts. l'121( post ft, 6L

A. W. GAMAGE, LTD., HOLBORN, LONDON, E.C.1
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Two Valve Set, Complete without
Valves £12.

LISTEN -IN
at Shaw & Kilburns.
D EFORE you buy a Wireless Receiving Set
fl it will pay you to call at our Showroom.
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 VA may be
seen and tried here. You are under no
obligation to purchase.
Call and have the working of the various sets

explained to you.

Agents for all the lea tin makes. including-
PELLOPHO NE, MARCONIPHONE. GECOPHONIL
BRITPHONE. ARISTOPHONE. RADIOPHONE.

RE-ECHO, T.M.C.

112-114, Wardour Street, W.1
Telephone ti lined Retreat CBI

KIL URN
--- LIMITED.

For those who want the BEST
"DUNHAM" instruments will particularly appeal

Q.

Illustrated and
fully 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 when desired. Reaction is
fitted. and being directly coupled to the aerial coil boosts up the receiving range and strength of reception. It
cannot possibly radiate aril cause interference. These and other special features make it without a doubt the
finest single valve set oil sale to -day. Approved by the P.M.G., No. zo87, and guaranteed Price,

v,ith 'phones, accumulator, I.T. batteries, etc., 57 86. (plus B.B.C. fee LI! f I Price
includes Marconi Royalty. Valve, 15/- extra.

C. S. DUNHAM (Radio Engineer) late of Marconi Scientific Instrument Co.
234-8, BRIXTON BILL, S.W.2. 'Phone: Bruton 3t25.

Agent for BUCKINGHAMSHRE: B. Geary, 77. Broad Street. Cbesharn. Bucks.
UXBRIDGE: Electricians, Ltd.. 60, Vine Street. Uxbridge.

.44
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Ethophone
Xeceives Broadcast Anywhere

EACH (lay t.t, Ethophone V increases in populardy, because
it receives Broadcast anywhere. Read what the Morning Post
says :-" Excellent results were received in the air with no

.c.rial outside the cabin and no frame. The Ethophon- V is a four-
% Ave Br.,adcast Receiver which employs variable reaction in a
manner approved by the B.NI.G. The first valve amplifies at
Radio frequency and is coupled to the Detector by the tune I
anode method. The detector is followed by two note magnifiers.
The last valve may be switched off or on as desired. The wave-
length is variable to any degree from 15o to 24,000 metres by
plugging Bur:Wept Coils into the socket fittings. Valves, HT.
Battery and coils are contained within the cabinet, but are instantly
accessible by raising the lid. Contained in a cabinet of sis-oially
selected oak, worked up to a high-class finish, with a panel of
highest quality ebonite, matt surface, engraved and filled in white.

No. 507. In oak Cabinet, inclusive of 4

Marconi-Osrant valves, high tension
battery and full instructions .. 38 guineas.A.

Write tor our Catalogues and Pamphlets,
which will be sent post tree.

BURNDEPT
/ 4 z:4 , . -  - . 4; /-- /4.- -, )..-

AN AERIAL CONCERT.

Listening -in from an Aeroplane.

Hullo! Hullo! we are listening to tbe ren
reel " Teaphaaing thi awevaire he wirea., to
No Croydon A...redraft° yesterdi.v afternoon.
Mr. P. D. !Tobias, who was pdotiog an aro-

anaounced the sireasafol is of an
IfiCrt !ling egarisreat is listeningon to a broad
/art concert. Homes apeaktog from km seat in
an aeroplane travelling at ninety miles an hour
at a height of 1.200ft. mer Croydon. A small
party were gathered in the talon Impalas to a
Ancert broadcasted- from Minoan House at
three o'clock.

Lack of the party mire bearlpboas. Marin-
o on a four -valve raceiser sitboot n aarel

earth. The instrument was as Ethepleine Vr
niaoufactured by Ili -rodent rl..rtotedi of
Blakbeath, which employs a rev, llon in a
manner approved by the PoernasterGeneral

Catering renew passengers. the oar-plass resin
non after three o'clock with a come that would
have drowned any concert. but for the pent, -
tone of the ear -piece. As the machine rose
higher the cleaner, of the !Minn unproved. An
orchestral piece was bring played, and it caner
to the leteners wok rho olartly of a no'1
gramophone. Songs followed Then. ro.
'facial test, a speech was suddeas broadra.ted.

was net no easily heard, though it. wa
understood to ho an appal in aid of Si.s
Dunstan's work for tine blind.

The teetering set, which -a< aniaineil in a
mahogany boo, with a total aright of 3.111..
has been tested prey...1y on motorscars with
alnellent results. The experiment ylesterthe
was carried out by Mr. G (' Shore and Mr
N D. Bryce for Burodept (Limited), and Cap-
tain Greer sod Captain Game tern present on
the ground as representative et the beton<
tot Line, which had 1<ot the machine fir tile

[1.100.

BURNDEPT Limited wish to
.t.tt" that this test was carried

.et t..provetheall-round efficiency

.! the Ethophone V. This appar-
,Ius c.mio,t be sold to the Com-

oicr. MI Air Service, owing to the
of the Marconi licence.

I

BURNDEPT LTD. London OffiLe and Showrooms :
15, BEDFORD STREET, STRAND, W.C.1

AERIAL AND EASTNOR WORKS, BLACKHEATH, S.E.3
London Assurance Nous-,

Bond Place, LEEDS.
243, G-,rce Street, go. H ihn Strent, Playhouse Arcade, 133. New Street,

ABERDEEN. GLASI;DW. (WILDFORD. BIRMINGHAM.
CANADIAN OFFICES-t7:, King Street West, Toronto, CANADA.

t. Bridge Street.
MANCHESTER.
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Re - Radiation abolished by using
THE " AJAX " ANTI -RE -RADIATING UNIT

XXX

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 annoy-
ance to your wireless
neighbours and comply
with the P.M.G.'s require-
ments by fitting this Unit
to your receiving set.

THE CLAIMS FOR THE UNIT ARE
1. Prevents Re -radiation.
2. Sharpens Tuning
3. Increases strength of signals, thereby ampl tying
4. Clarifies speech and music.
5. Gives Telephony without distortion.
6. Eliminates atmospherics 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 is the discovery of the year.
11. You cannot afford to be without it.
12. Sent Post Free with a money -back guarantee.

PRICES : No. 1, 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 from 4

AS FOLLOWS :

TRADE ENQUIRIES INVITED
TeATENTEES clAD SOLE imakUFaCTUX8kS :
THE WELLINGTON ELECTRICAL AND
RADIO ENGINEERING WORKS, LTD.
1, Arthur Street, ALDERSHOT

idetholic ALDERSHOT 444.
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The Wonder of the Trade
The R F H Broadcasting Reaction Sets
passed by the Postmaster -General and
used under a broadcasting licence

Results
efficiency of the It F Ii Receiving H is with

Reacti(in and the new circuit enable the p;SSCSSOT of a 2 -valve
set of this type (used in Birmingham) to receive perfect
telephony front l'aris, the Hague. London, Newcastle,
Manchcster, etc., cutting out the local station, even if the
latter i ,poly two or three miles away

WHAT OTHER SET WILL
GIVE SUCH RESULTS 

Guarantee
\laity makers inform their customers that the " tuning -out
of a local station cannot he done that such a range as that
mentioned above is not possible. We, on the other hand,
not only do it, but are prepared to ,,;ive a definite guarantee
of the capabilities Ad the Reaction sets on the above lines,
both as to tuning -out and range. Every radio manufacturer
in the kingdom is striving unsuccessfully night and day to
design an instrument which will compete with it

Licence
The sets are approved by the l'ostmaster-general. "I I,

they embody a reaction circuit. this is not on the
and they can be used under the ordinary broadcastin_
licence which can be purchased over tilt. Cinintcr of
post -office. There is no need to waste time anfl
in unsuccessfully endeavouring to obtain an experiinaht
licence

Prices
R F ll reccivint.; sets are obtainable for all ptirpo-,, and at
ill prices from 5 I, loo guineas
2 -valve Reaction Set, complete with equipment - 25 guineas
3 -valve VI /9 .. .. 30 guineas
4 -valve .1 .. - 35 guineas
Crystal Set, complete with aerial, telephones. etc., 5 guineas

USER'S OPINIONS
)Ir. Graham Squires.

Edebaston.
Birmingham.

I am,
which

IMP has,. 1 tli,ought I would let v.,,,
11,,W extremely etikiellt I ha%

found the R F H 3 -ale, set which
ultimately select,' as by far the
ttecti,e. \Vith only as average aeri.

and after very little practice, I was ah.
to cut out Birmingham broadcasting

.

will. and readily obtain other Briti-
stations. also l'aris (all on a loud speak,:
if desired). and get the Hague and 6.
111.11IV in addition. The set far exce- -

illy expectations, and cert iinly does

Selling arrangements are being fixed up all
over the country for these wonderful sets

ROGERS, FOSTER & HOWELL, LTD 9
RADIO ENGINEERS, EDWARD ROAD, BIRMINGHAM.
Telephone : South 265. Telegrams : " ..4utowire."
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NO modern contrivance has ever equalled this remarkable device. An ex-
quisitely toned gramophone and a perfect wireless receiving set combined

in one handsome cabinet. Think what it means to add to the never -failing
pleasure of a cabinet gramophone the joys of listening -in whenever the fancytakes you. TWO forms of entertainment and the Wireless Gramophone
Cabinet provides the best of both. One is as easy to operate as the other

and there is only ONE INCLUSIVE COST.

GRAMOPHONE
SPECIFICATION
Magnificent inlaid
Sheraton Cabinet
Gramophone 3ft. bins.
high, " Britaphone "
BRITISH Double
Spring Motor (plays 4
records with one wind-
ing). Accommodation
for too records and the
famous " Fullotone
Sound Box.

Trade Enquiries Invited.

PRICE

WIRELESS
SPECIFICATION
Best quality ebonite
crystal set panel. Range
20-25 miles, too ft.
aerial wire, insulators,
pulley, lead-in tubes,
STERLING 4 , o o o
ohms headphones and
all accessories. All
royal ties included.
Ready for immediate
use. No skill required.
Write to -day and be among the
lint to take advantage of this

wonderful opportunity.

Carrioye, Paid U.K.

12 Gns.
Deferral Ternis.etin be arm nyed.

A full range of:Models can be Remember if dissatisfied we
seen at THE SERVICE CO., guarantee money back in full
LTD., 289, High Holborn, W.C.1 within 7 days.

WRITE TO -DAY FOR FREE ILLUSTRATED LIST.

THE CABINET GRAMOPHONE CO.
(Dept. W.W.I), 229, Gt. College St., N.W.1
One of the btryest (Gramophone Mail Order Houses in Lon,o,.
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p
WHETHER it is the Boat Race, the "National," the nest Big Fight or any

other event of current interest the certainty of getting the Broadcast
results under ideal conditions means the possession of reliable and

efficient Receiving Equipment. There is no better way of ensuring this than to
make your selection from the splendid range of Receivers now available for
inspection il. our Showrooms.

For Broadcast or experimental
Receivers, for Accessories of every
description-if you want the best

obtainable to -day at prices that meet
every pocket, then it will pay you to
GET IN TOUCH WITH US.

If unable to pay US

We manufacture our own sets under
,71-Carconi Licence and fully approved
by the Postmaster -General. May
we have the pleasure of seeing you or
hearing from you ?
WE ARE AV YOUR SERVICE

a visit write for
!LLUSVRAVED CATALOGUES C & H.

RETAIL K DEMONSTRATION SHOWROOM!,

Radio Corner (Norfolk Street & Strand), W.C.2

L
HEAD OFFICE:

(to which all correspondence should be address ,d)

Hastings House, Norfolk Street, Strand, W.C.2 diA
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Price 61. Nett

SPECIAL

771

Year Book of
Wireless

Telegraphy & Telephony

1923

FOR

Post 619 Free

EDITION

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 arart from the comp!ete 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 45o 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

NVireless Terms in Five Languages ,Tables and Formulae for Wireless Calculations, Graphical
Symbols for Diagrams ; Classified Traders Directory for the benett of Purchasers of Component

Parts, etc. (4 pages) ; Full Morse Code, International and Continental ; Direction Finding
Section (2o 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 12-13, Henrietta Street
9 Strand, London, W.0 .2
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Your Broadcast Receiver
AND HOW TO WORK 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

68 Pages
PRICE

6..
Postage 2d.

- U VERY owner of a wireless set
1-1 is naturally anxious to get the

best possible results from the par-=
titular 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 multi -valve set.

With Illustrations

Illllllllllllllllllllllllllillllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

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
WirelessReceiver-Telephone Head-
pieces-Loud Speakers-Accumu-
lators and their Management-
Reaction : Its Use and Abuse

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 11111 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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APPRECIATION FROM
PEOPLE WHO MATTER.

.k. lYn l If,gnI /t, -I \\
GEN ILLMLN.

With reference to the Condenser
-oot, which you supplied to our order
yesterday. This was fitted to an H.P.R.
Tuner and amplifier last night with the
most satisfactory results. The tuning of
the Paris concerts has been made infinitely
easier. We consider your instrument the
most wonderful value and a model of
what workmanship shout ,be. You make
any use you like of this letter.

Yours truly. A. 0. FRENCH fifFEWSTER.
Engineers' Office, Electricity Works,

Bexhill.
DEAR SIRS.

The 0005 Condenser I

received from you is quite a well.finislied
piece of work .

Yours faithfully, R. C. CARTER.
Albion Street, Leeds.

DEAR SIR,.
. . . . Your name was given, with

recommendations. by Mr. N. Whiteley,
Secretary of the Bradford Wireless
Society.

INGLEBY & CO., LTD.
Electricity Works, Birkdale.

DEAR SIR,.
. . . . We are very pleased with the

Condensers supplied to our order of the
13th. and if this order receives the same
prompt attention we shall be grateful.

IHREI,ALE DISTRICT ELECTRIC
SUPPLY COMPANY.

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

NitCH 31, 1923

SINGLE CONDENSERS
AT WHOLESALE PRICES
Direct from the Maker.-Saying Middlemen's Profits.

Complete in EVERY respect and
exactly as illustrated, to the
following specification.

- Rotary, Air Dielectric, 22 Gauge Aluminium
Vanes. Metal to Metal Adjustable Bearings.

- Spicing between plates sufficient for pressure up to
1,000 volts. Engraved Ebonite Dial.

-3-

TYPE A I. is enclosed iii Celluloid Transparent Case with circulaz
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 II. is suitable for mounting on any Panel up to r thick by
drilling 3 holes. Supplied with screws for fixing.

PRICES :
Type A.I. Plates. Type AIL

001 17/6 57 .001 .. I0,'
0005 15, - 29 -0005 8,6
0003 13/9 19 -0003 69
-0002 13 -0002 . . 5i 6

Vernier Condensers, 3 plate, 3,9 ; 5 plate, 4/6
Postage and Packing :
1, 1/- ; 2, 1 3 ; 3, 1/6

If more than 3 kindly include ample for
packing and carriage.

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.
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'7="E
Prompt

Delivery.

Cash with
order.

FALCONS
THE CONDENSER PEOPLE
spa, HERMITAGE ROAD, LONDON, N.4.

11,I.111 V Rick tit..ir the MatioT

7E- Typs A.I!. Cap. '000s. ==.
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( ELECTRICAL CONTRACTORS '1

BROADCASTING

Are YOU getting your
full share of business?

GECOPHONE
" LISTENING -IN " SETS

Advertised to the Public.
Sold through the Trade.

ASSOCIATION with the sale of GECOPHONE
" Listening -in " Sets ensures profit and prestige because
GECOPHON ES are universally acknowledged theWorld's

Best Broadcasting Sets, and every discriminating buyer
demands them.

GECOPHONE " Listening -in - Sets manufactured by
the G.E.C. (The General Electric Co Ltd.) represent the
accums'ated knowledge and experience of their makers in many
years' Telephone and Wireless development, and afford the best
possible Broadcasting results.

GECOPHONE business brings you a most profitable
trade, not only by the sale of the Sets themselves, but also by
installation work, re -charging of accumulators, supplies and
replacements.

Fully approved by H.M. 'Posmaster-general.
Comply in all respects with Broadcasting 'Regulations.

Sole selling Agents for the Music Trades in Great Britain
and Ireland : COLUMBIA GRAMOPHONE CO., LTD.,
102-108, CLERKENWELL ROAD, LONDON. E.C.I

SEG! ton MU -

The General Electric Co. Ltd.
Head Office: Magnet House, Kingaway, London, W.C.

Branches throughout the United Kingdom.

GECOPHONE
CRYSTAL SET

No. 2.

GECOPHONE
2 -VALVE SET.

GECOPHONE
CRYSTAL SET

No. 1.

Ec""Ficsrvt
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MAHOGANITE

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

IThe Trade are warned against imitations -
ordinary mottled Ebonite is NOT
RADION - MAHOGANITE. All
genuine Sheets are stamped - RADION .
6min:ries from bona -fide ,91(Canufacturers and

Wireless 'Dealers solicited.

AMERICAN HARD RUBBER
COMPANY (Britain) LIMITED,
13a, Fore Street, London, E.0 2

TELEPHONE -12754 CENTRAL.

a

\NHITECROSSI.

TRADE MARK

The WHITECROSS
COMPANY, LIMITED

WARRINGTON

Manufacturers of All Descriptions of

WIRE ROPES
AND WIRES

THROl011 IFS EFFICIVACY

GENTS'
"TANGENT"

L.F. TRANSFORMER
HAS EARNED A

REPUTATION
FOR ITSELF AND

IS IN CONSTANT
DEMAND BY

EVERY CLASS OF
USER-

Ask your dealer for same.

Price 22 6 each.

GENTS' " DISCOL
H.F. TRANSFORMER
Price 6 S each.

All fittings contained in cartons
Convenient for Stockists

it 1D10 DEPT..

GENT & Co. Ltd. t'AgARDifq LEICESTER.
LONDON: 25. Victona Street, S.W.1
NEWCASTLE -ON -TYNE: Tangent House. Biackett Street

The World's most FAMOUS CRYSTAL

ELECTRONITE
(BRITISH .11.1NUFACTURF)

IT GIVES THE RESULT
and the ever-increasing dents nil for it
goes to proves its excellence.
1Ve hat'c n large ber of absolutely
unsolicited testimonials which are ..pen to
pair iii.i,c,-11011 :It 0111' ulli r.

We are the Sole Distributors for the World
PRICE: Single Crystal with length
of Tordinodium Wire .. 1 6

Postage 21.
Trade Supplied.

ESTABLISHED -1920 :\

234, HIGH HOLBORN, LONDON, W.C.1
//
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SEA, LAND & AIR THE AUSTRALIAN MONTHLY JO ../RNAL
of Aviation, Radio -Telegraphy and Radio -Telephony

Price 1/9 Post Free Annual Subscription 21/ -
THE WIRELESS PRESS, LIMITED, 12-13, HENRIETTA STREET, STRAND, W.C.2

THE WIRELESS WORLD
AND RADIO REVIEW

THE OFFICIAL ORGAN OF THE RADIO SOCIETY OF GREAT BRITAIN
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BOXES, PACKING CASES & PACKING MATERIALS
FOR WIRELESS SETS AND ACCESSORIES.

WE design special cases in corrugated or solid fibreboard
to carry delicate instruments safely, and we shall be

glad to do so for your productions.

I INDUCTANCE TUBES A SPECIALITY I

We also manufacture corrugated paper-supplied in rolls, sheets, or pieces.
Let us quote you for any cardboard goods you require.

Phone-
Manchester

Central
6967

Hugh Stevenson & Sons, Ltd.
Summerstown Works - - London, S.W.17.
Victoria Mills, Pollard Street, Manchester.
Factories also at BIRMINGHAM, LEITH, PERTH an! GLASGOW.

Phone-
London,

Wimbledon
1373
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IND-AERIAL
HOOK
Prov Patent

SAYS MR. MAN
" I WANT the Broadcasting and am prepared to buy
a Radio set, but I live in a flat and may not have an
outside aerial. What can you do for me ?"
DEALER ! the answer is IND-AERIAL HOOKS
They are essential for a neat, efficient and portable INDOOR AERIAL. Attached i
a moment to the picture rail of any room they can be taken down just as easily.
They support the aerial ONE FOOT from the wall on insulated arm, and are nodisfigurement.

2/9 each ; 316 doz. Post Free.
Some A gencies still open in Broadcasting Towns.

IND-AERIAL CO., 47, Victoria Street, London, S W I
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For the Discriminating Amateur.

A Precision Condenser
For Home -built Sets.

The Marconi Scientifie
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
with the moving plates is made
by means of copper strip.

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

Patent applied for. hole I 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.
40 Dean Street, Soho, W.1. Telegrams - IFIENIASINCO. %%TS IVEN, Telephone - - - GERFtARD 7745
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A Highly Efficient Receiving Set for £5 : 0 : 0
NO EXTRAS NO UPKEEP COSTS

Filament Resistances .

" Ideal" Valve Accuinul,,toi,
in cases -

4 -Volt 50 amp. . 21 -
(Carriage -

6 -Volt 5o amp. 35 -
(Carriage 3,-,

Variable Condensers (of various
capacities) .. from 6 -

Fixed Condensers .. 2 6
3 -Coil Holder, complete unit for

use with Standard Coils .. 20 -

VALVES.
Ora ..

" R "
Cossar -
Ediswan

15 -
17 6

.. 15 -
.. 15 -

WATES BROS.
13-14, .Great Queen Street,
LONDON : : : W.C.2
Phone : Gerrard s : Zywareseng, Westtent.

The Wates Crystal Receiving Set receives Broadcast Music
for 3o miles without intricate adjustment. One movable
switch arm gives any desired wavelength.
The Crystal is enclosed in a glass case, making one adjust-
ment almost permanent.
The Set is supplied complete in a highly polished mahogany
case, together with Head 'Phones, too ft. Aerial Wire, Aerial
Insulators, Aluminium Aerial Pulley.
This Set can be adapted to take a Loud Speaker with the
aid of the Wates System of Note
Magnifiers, one, two or three
being required according to
distance.
This system enables you to get a
clearness and strength of signals
unrivalled by any Valve Set.
Not only do we supply complete
Receiving Sets (Crystal or
Valve), but also all component
parts.
A visit to our Showrooms will
interest you.
DEMONSTRATIONS GLADLY
GIVEN.

ECONOMIC
ELECTRIC

VARIOMETER
Plug-in type to fitthe standard
honeycomb coil
sockets. Tunes
up to 440 metres.
PRICE - 15/-

Csntinu3usly VARIABLE
GRID LEAK 0-6 megohms.
PRICE - 5/ -

The " EEC " RADIO BOOK comprises 43 pages and 250
illustrations of the latest Radio apparatus. Write us to -day
for a copy post free 9d.

Shmetuoins :
303, EUSTON ROAD, N.W.1

TWICKENHAM.

J. BURNS,LTD.
Wangye Works,

Chadwell Heath, Essex.

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

CONDENSERS. Retail price
-001 mfd. each 13 6
'0005 each 10
'0003 each 9 -
.00005 each 4 6

Filament Resistances each 2 -
Terminals with high base doz. 2 -
Contact Studs with nuts doz. 9d.
Sliders, with springs and studs each 9d.
Ebonite Coil Holders each 12 6
Ebonite Knobs doz. 4 -
Ebonite Panels. prices on application.

Vulcanised Fibre and Ebonite
Sheets, Rods& Tubes from stock
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The Spark

MARCH 31st, I92:1. WEEKLY

Transmitter System of the
Eiffel Tower.

IMPROVEMENTS IN THE COMMON SPARK GAP AND OF THE SIGNALLING
SYSTEM.

By E. M. DELORAINE, Ing., E.C.P.I.

A. SHORT description of the spark trans-
mitter of the Eiffel Tower was given
in The Wireless World and Radio

Review for December 9th. Lately the opera-
tion of the spark gap has been improved by the
addition of an auxiliary synchronous rotating
gap.

OPEN GAP.
The open gap discharger is operated as

follows :-
A high voltage is impressed across the gap,

and across a capacity -inductance circuit in
parallel, by the secondary winding of a step-
up transformer. As the primary circuit is
in resonance, the voltage across the spark
gap rapidly increases until the gap breaks
down, and a high frequency oscillatory dis-
charge of the condenser takes place. This
is due to the fact that after breakdown, the
gap offers only a small resistance to the passage
of currents, because of ionisation phenomenon
and of the presence of metallic vapours from
the electrodes.

As the gap must be conducting only during
the passage of a high frequency discharge,
it is necessary to have some means of restoring
the previous state of high resistance. Generally
an air blower is used which causes deionisation,
carries away the metallic vapours and cools
the sparking surfaces. The ideal spark gap
is, in effect, simply a switch, " making " for
a very short time to allow the oscillatory
discharge of the condenser, afterwards " break-
ing " to permit the charge of the condenser.

A high power spark gap does not permit
of this ideal. The state of the electrodes is
essentially variable, the wear is not uniform,
so arcing and irregular discharges take place.
The result is that the sp :rk note instead of
being clear and musical, is irregular and
scratchy.

SYNCHRONOUS ROTATING GAP.
The operation of such a gap is very different

from the plain spark discharge. A toothed
wheel is clamped on the alternator shaft, the
teeth offering the minimum gap space when
the voltage is maximum. The gap breaks
down regularly at a frequency determined by
the spacing between teeth. The gap space
increases rapidly immediately after the dis-
charge, thus preventing arcing.

In addition to these points, the rotary
motion of the wheel helps considerably to
cool the electrodes.

With this type of gap, the tone of the spark
is pure, musical, and of constant pitch, if the
alternator speed is constant. However, for
very large power the wheel would be of such
a size that it is not practicable to use a rotary
gap. Furthermore, it is necessary to have
the alternator very close to the high -frequency,
high -voltage circuit and this is often incon-
venient.

M. P. Laut, engineer of the station, thought
that it would be convenient to continue the
desirable properties of the rotary gap system
with the open gap, and to this end the author
collaborated with him in the experiment.



F32 THE VIRELESS 1VORLD AND RADIO REVIEW Maur ti II. 1923

PRINCIPLE.
A small synchronous rotary gap is rigidly

fastened to the alternator shaft working with
an output power of r kW. The high frequency
output is indirectly coupled to a tuned
circuit which is reacting on the main open gap
at the other end, in such a way as to give a
secondary spark across the open gap for every
spark on the synchronous rotary gap

AUXILIARY CIRCUIT.
The circuit comprises (see Fig. I) : (a) A

primary circuit with a self inductance
and a condenser Cr, and the synchronous
spark gap. The condenser Cr is fed by
the transformer immediately below it, the
primary winding being connected in series with
a resistance and a tuning inductance across
the output terminals of the main alternator.

o v
DC

0

LA i

;

Fig. 1. The tran,anitting circuit at the Eiffel 'forcer, +drawing the main rmeillatory circuit and the
rpark actuating a.vollatory circuit.

The distance between electrodes of the
open gap is increased so that the main dis-
charge cannot normally take place. But
when the resistance of the gap is considerably
decreased by the secondary spark induced by
the synchronous spark gap, the open gap
breaks down and the main discharge takes
place. The obvious result is that the main
spark is working regularly like a rotary gap.
MAIN OSCILLATORY CIRCUIT.

The only modification in the ordinary
circuit, as previously described, is that the
spark discharger has two gaps instead of one,
the two sparks being in series (see Fig. r).
The spark gap is shown in Figs. 2 and 3. It is
essentially a system of three rotating electrodes.
The centre one always rotates in the same
direction and is insulated by its support. The
two external electrodes have an alternating
movement as they are connected by flexible
copper tapes to the two plates of the condenser.
A strong current of air supplied by a Roots
blower is directed on each spark thereby
cooling the electrodes and preventing the
formation of arcs.

(b) An intermediate circuit consists of a
condenser bank and inductance, L3, which is
coupled to L4 of the primary and secondary
circuits. The intermediate circuit is tuned to
an oscillatory frequency, which has no relation
at all to the frequency of the oscillatory circuit,
the wavelength being about Soo metres.

Pig. 2. The spark discharger, Acre mg the two gaps.
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Fig. 3. The Apark gap, with mtuilated rotving electrodes, and arranged so tlu:st the total
sparking distance is synchronously brolam down by the discharge a condenser bank

separate from the main oscillator.

Fig.' 4. The pneumatic relay, used for signalling in the high tension circuit. The arc
caused by breaking the circuit is extinguished by compressed air.
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The secondary circuit comprises a self
induction L4, and condensers, C2 having
a capacity of o.00t mfd. and C3 and C,
having a capacity of 0.01 mfd. and connected
in a bridge arrangement to the main circuit as
shown in the figure.

OPERATION.

The system of condensers is symmetrical,
the pressures across the two gaps El, E2 are
equal. When CI discharges we get a sudden
peak of high frequency voltage across Ex and
E2. The gap having the lower resistance
breaks down and a group of condensers is
discharged, say C2, C3. The total resistance
of the double spark gap is sufficiently decreased
to allow the total discharge of the condenser
CI to take place.
ADVANTAGES.

The spark is regular and of a musical tone,
although the spark gap is a device of com-
paratively small dimensions. The field of the
alternator may be increased or decreased, and
the energy in the antenna varied accordingly,

without affecting the frequency and the quality
of the spark.
SIGNALLING.

The signalling system in the field current
of the alternator does not allow of the use of
very short signals, because of the self induc-
tance of the circuit. Furthermore, it is
necessary to include a second relay on the
synchronous spark gap, otherwise the main
spark would still be passing.

It has been found preferable to make use
of a contactor working in the high tension
side of the step-up transformer. This is a
pneumatic Creed relay (Fig. 4). The morse
key acts on a polar relay which opens or
shuts a compensated control valve working the
main valve and the piston.

The field current of the alternator is constant,
the contactor being inserted in series with the
high tension supply, the arc being blown by
a strong jet of compressed air. This system
of signalling gives very much better signals
and enables the speed of working to be
increased.

Audio -Frequency Reaction.
A PRINCIPLE WORTH INVESTIGATING.

By H. M. THEAKER, A.M.I.E.E.

WE are very familiar with the reaction
principle as used in our high fre-
quency circuits, but applying the

principle to the low frequency circuits has
not received much attention. Before describing
the method adopted mention might be made of
the double magnification system which has
been treated fully in previous numbers of
The Wireless World and Radio Review.

A simple diagram of connections is shown in
Fig. I . This requires a second low frequency

transformer in the anode circuit which passes
the low frequency impulses through the valve
after being rectified. The condenser " C "
is required to pass the high frequency current
from the secondary tuned circuit to the valve
which is acting as a rectifier, and also a low
frequency amplifier.

Consider now Fig. 2 in which the first valve
acts as a rectifier, and the second one as a
low frequency amplifier with the reaction
principle applied to it. TRI is the usual
intervalve transformer, and in the anode
circuit the telephone transformer, also a
transformer of about half the size of TRH is
arranged in series. The secondary of this
transformer is connected in series with the
secondary of TRI to produce the low frequency
reaction effect. If the transformer in the
plate circuit of the second valve is too large,
continuous low frequency oscillations will be
set up, but by adjustment of the windings or
arrangement it is possible to get maximum
effect without distortion of signals. This can
be done by regulating the value of the H.T.,
adjusting the grid potential or filament current,
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or by connecting across the primary of the
second transformer a condenser of about
o.or mfds. capacity, an iron cored choke coil,
or a high non -inductive resistance.

Fig. 3 shows a similar circuit using a special
intervalve transformer consisting of three
windings, the third, or reaction winding
being wound over the secondary. The
primary and secondary are similar to the
ordinary type of intervalve transformer, but
with a ratio r to 1, whilst the reaction winding
has about half the number of turns.

This circuit, in use, can be regulated to
give very good results.

855

1.-;o,. :1.

Simultaneous Amplification.
A FURTHER DEVELOPMENT IN DUAL AMPLIFICATION CIRCUITS.

By A. D. COWPER, M.Sc., A.I.C.

THOSE readers who have been intrigued
by the method of simultaneous (or
dual) amplification, associated with the

name of Mr. P. G. A. H. Voigt,* may be inter-
terested to learn that it has proved, with a
.similar circuit, perfectly feasible to hear
Transatlantic telephony, under favourable cir-
cumstances, on the loud speaker with two
valves only, though of course it is not exactly
noisy.

The very successful transmission of the
voice of Miss Edith Bennett from the Newark
(New Jersey) Broadcast Station, about 5.3o a.m.
G.M.T., on Saturday, February 24th, came
through in the midst of a fearful welter of
jamming and heterodyne, clearly audible
to more than one hearer a short distance from
the loud speaker in a quiet room ; very distinct
and the words of the announcer all but readable

amidst the din, on the head -phones.
On the same circuit, in a N.W. suburb

of London, all the British broadcasting stations,
also Hague and Paris Radiola concerts, come
in well, jamming permitting, on the loud
speaker, on two valves ; though, oF course,
another valve as note magnifier is more com-
fortable sometimes for several listeners. (Twin
40 ft. P.M.G. aerial, moderately well situated).

With an absurdly small frame aerial, 2 LO
at 13 miles, and nearer amateurs are up to
loud speaking strength, and Birmingham
pleasant on the telephones.

The circuit was developed by the writer
from a suggestion given by French T.S.F.
army experiments, and an inspiration from
one of the single -valve circuits given by
Mr. Voigt, and differs in some details from
that recently described by him in this Journal.

* Wireless TVorld and Radio Review, p. 250, May 27th, 1922.
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A spider -coil loose coupler is used (fixed
2 -in. centres) ; tuned low resistance spider
coil H.F. plug-in transformers, giving good
selectivity ; two low frequency transformers
(following French practice) ; and in particular
a special radio -choke filter -circuit between the
crystal rectifier and the first L.F. transformer,
to shunt off any H.F. current that escapes
an imperfect crystal. The last is, in the writer's
opinion, quite essential to avoid that distressing
persistent howling to which a simultaneous
amplification circuit is notoriously addicted,
and which makes " searching " at times a
painful ordeal. With this filter, and the merest
trace of electrostatic reaction from the plate
of the first valve to the top of the A.T.I.,
the receiver can be made to oscillate quietly
and manageably over a considerable range.

(;)
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The Provision of variable H.T. supply is also
found essential.

However, with four tuned circuits and six
condensers to tune, it is not an easy circuit
to operate unless a calibrated buzzer wave -
meter is available.

The actual amplification, measured by
Prof. Fleming's method, is roughly too times
normal good crystal reception (2 LO speech),
with two good " R " valves. By actual com-
parison, the writer has shown that on broadcast
transmissions, with a tiny frame aerial, the
efficiency of this circuit just surpasses that
of the single valve Armstrong Super -regenera-
tive Circuit, if the latter is limited to an ordinary
" R " valve. With a power valve the Arm-
strong circuit has it ; and is infinitely simpler
to operate.

The 8inIulhi ?terms amplification circuit prociding two stages high frequencyamplification; crystal rectification;
two stages'of low frequencyamplification.
S. Spider -roil loose coupler; fixed at 2 ins. centres. C. Synthetic galena crystal detector. R. Radio frequency
choke (j oz. No. 32 enamel wire, low -capacity pile -wound on small bobbin). G. Grid -bias cell of 1,4 volts.
I'. Plugs and jacks. T. Auto Transformer, for 4,000 ohm telephones or L.S. (2 ozx. No. 40).
Switches allow : "stand-by" straight crystal reception.

Loose -coupled crystal reception.
Ditto. with one or two stages L.F. amplification.
One stage H.F. amplification, followed by crystal rectification ; with or without reaction.
Two stages H.F., do.

Two stages H.F., followed by crystal rectification, and one or two stages G.F. amplification.
Reactance to point of steady oscillation when required.
Switch in front of last telephone jack allows extra note magnifier to be interposed at trill.
Rectification on calve alone by grid bias cell and filament temperature adjustment, followed at will

by note magnifiers.
Ditto preceded by H.F. amplifiratimi.
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The Latest Application of the Loud Speaker.
PUBLIC ADDRESS SYSTEM AT
VISITORS to the previous Daily Mail

Exhibitons will doubtless go to the
Ideal Home Exhibition this year

prepared for something novel, but they will
perhaps hardly expect to find novelty actually
on the doorstep. Such is the case, however,
for even before entering Olympia the observant
visitor begins to marvel, for orchestral music
is heard, and yet no performers are visible.

This feature is provided by the Western
Electric Public Address System, which is one
of the recent applications of the thermionic
valve, and by its aid the music from the
bandstand in the gallery of the Main Hall is
reproduced throughout the main hall, the New
Hall, the Gardens, the Pillar Hall, and the
Vestibules.

The complete equipment is under the control
of an operator, and the degree of loudness
from any one particular projector can be
adjusted according to circumstances. To
enable this to be accomplished to the best
advantage a system of telephones is arranged
whereby a person listening in a remote corner
can communicate with the operator and arrange
for the apparatus to be adjusted as desired.
Only in this way is it possible to secure the
natural effect, and any attempt to amplify
the sound to an unnatural degree, as so often
attempted, results in more noise rather than
music.

The Public Address System, as its name
implies, has been primarily designed to aid
public speakers.

THE IDEAL HOME EXHIBITION.
The system consists essentially of three

distinct portions-the microphone, the ampli-
fier, and the loud speaking projectors which

M lc ro pion e.

throw the required volume of sound over
the area to be covered. The microphone
is designed so that the natural period of

The
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vibration of the diaphragm is well above speech
and music frequencies, so that resonance of
the diaphragm at these frequencies is avoided.
resulting in pure reproduction. It is sensitive
to speech at distances from three to eight feet.

The amplifier, together with the associated
batteries and power board, are situated on the

)1,, the .round projectors.

balcony just to the rear of the orchestra.
The amplifier consists of four stages of amplifi-
cation, the first two stages being voltage
amplification, the third stage current amplifica-
tion, and the final stage power amplification.
The power valves in the final stage are con-
nected in a special differential circuit to
minimise distortion. It is constructed in
panels, the cabling from the microphones
being brought on to one panel which is pro-
vided with means of switching to any desired
microphone. It also contains telephone ap-
paratus to enable the operator of the amplifier
to get into touch with his observers.

Another panel contains the apparatus asso-
ciated with the first three stages of amplification,
that is, two stages of voltage amplification and
a stage of current amplification as explained
above. It is on this panel that the total
output from the system is regulated by means
of a potentiometer situated between the first
and second stages.

An additional panel contains the necessary
measuring instruments, and is provided with
plugs and cords so that the current in any part
of the system may be measured by plugging
into jacks provided on the amplifier panel
for this purpose.

The volume indicator is a valve detector
device which measures the alternating current
power in the system by means of a deflection
on a galvanometer, and enables the proper
transmission level of the system to be main-
tained.

The power amplifier receives the output
from the first amplifier and increases the

AND RADIO REVIEW MARCH 31. 1923

power available to such a value as to operate
the projectors at the required volume to cover
the area served by the projectors.

Finally there is a control panel provided
for adjusting the volume in the individual
projectors to the desired value.

The arrangement of the projectors for
serving the entire exhibition is as follows
Four projectors serve the Main Hall, these
being suspended above and slightly forward
of the orchestra A single fibre horn serves
the Gardens, and is mounted in the corner
nearest the orchestra. The New Hall is covered
by two fibre horns mounted in the centre

The Wtsfern Eltelne Co.'s amptsfying marts.
7'ypes 212.1 and 211A.

at one end. A single projector with fibre horn
serves the Pillar Hall. At the Hammersmith
Road entrance, and also at the Addison Road
entrance, a projector with a small curved horn
is fitted, the total volume required in these cases
being much less than in the main buildings.

The loud speaking projectors are of the
balanced armature type, combining sensitive-
ness with the ability to handle comparatively
large currents.
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Directional Wireless as an Aid to
Navigation

THE first vessel to benefit by the
" wireless lighthouse " established by
Marconi's Wireless Telegraph Co.,

Ltd., on Inchkeith Island, in the Firth of
Forth, is the s.s. " Royal Scot," owned by the
London and Edinburgh Shipping Co., Ltd.
This boat, which is employed on the London
and Leith service, has been fitted with a
special type of wireless receiver which will
detect the signals sent out by the " wireless
lighthouse " and enable the navigating officer
to pick his way through the dangerous channels
of the Firth of Forth in the thickest fog.

The " Royal Scot " has just returned to

Wireless Ream Receic,,,,t oinal on
s.s. Royal

Leith after her first round trip to London with
this apparatus on board, and reports that the
" lighthouse " signals were received perfectly
during the whole time the vessel was within
range, and that the ship's officers were easily
able to use the apparatus.

Rrnnr Receiving Apparatus in ('hart
House.

The " wireless lighthouse " on Inchkeith
Island is the first of its kind ; but it is possible
that similar stations will be established in
other dangerous channels. For instance, the
Fame Islands are situated in a particularly
dangerous spot, and vessels which shape their
course from these islands find great difficulty
in localising the fog -horn.

Of importance to ship owners is the fact
that this device will frequently enable their
vessels to save a tide.

The receiving apparatus is extremely simple.
Only one handle has to be operated. This
switches the gear into use and is also calibrated
so as to give a very fair indication of the
distance from the shore in addition to the
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actual bearing. Thus the navigating officer
can determine whether he is inside or outside
his course.

11. Kr are rel lly
.'

The transmitter sends out a directional
wireless beam which gives a distinctive signal
as it passes through each point of the compass.*

A conspicuous feature of the transmitting
station is a metal framework tower, some 3o
feet high, supporting four metal arms. These
in turn support a series of vertical wires. The
whole revolves on a circular base, driven by
an electric motor. The frame is, in effect,
an electric reflector and the ether strains are
projected so as to sweep round the surrounding
sea in just such a way as a light would from a
lighthouse. Thus, instead of fixing a point
by visual means, the result is obtained aurally,
and is in no way interfered with, whatever the
weather conditions may be.

A point of very great interest in connection
with the apparatus is the fact that its develop-
ment may be regarded as a reversion in ideas
to the earliest known form of transmission
of wireless waves. In effect the apparatus
is more akin to the original system devised by
Hertz than any subsequent wireless system
introduced. Marconi in his early work made

*.A. technical' descript. of the appliratt
appeared in the issue of Nlity 211th. 1922.
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use of long waves on account of the increase -
in range which was thereby obtained, and as a
result of later developments along these lines
the importance of a system employing very
short wavelengths became obscured. There
are, however, many advantages in short wave
working, and the comparatively short range
of the transmitter is now largely compensated
for by the enormously increased sensitiveness
of modern valve receiving apparatus, apparatus
such as was not dreamed of at the time that
the development of the present long wave
systems for commercial purposes was com-
menced.

The London and Edinburgh Shipping.
Company is to be congratulated upon its.
enterprise in installing the first commercial.
Beam Receiver.

AN AMATEUR DEVICE FOR
AUTOMATIC TRANSMITTING.

titericall I.,.

Those who took liana in transmissions in the,
Transat 'mole Tests found that to keep on sending
out the .ante test message was rather a tiring
performance. Our illustration shows 1,111. tint 110d
adopted by the owner of the successful .1itiericatt
amateur station 1 BGF. The arrangement eonsists
of at continuous.band of paper tape punched nith
the required message in worse characters. The
banal is passed between contacts by means ,of
rollers. motor driven. and the levying 1.111.111t is
t 011(41(41 411111 1.14Nell to ,,1411.1%
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Wireless Club Reports.
NOTE.-- ("oder this heading the Editor will be pleased to give publication ?o reports of the meetings
Clubs mod Societies. Such reports should be submitted without covering letter(' nd worded as eoic.isely at,
possible. tin Editor reserving the right to edit and curtail the reports if necessary. The Editor will be pleased.
to consider for publication papers read before Societies. An Asterisk denotes affiliation.
with the Radio Society of Great Britain.

Coro,' low( with Clubs should be addressed to the Secretaries direct in every crime unless otherwise stated..

The Belvedere and District Radio and Scientific
Society.*

Hon. Secretary, Mr. S. G. Meadows. I, Kentish
Howl. Belvedere. Kent.

The twenty-third general meeting was held at the
Erith Technical Institute. on Friday. February 23rd.
at 8 p.m.. and was chiefly devoted to a discussion
on a suggestion put forward by Mr. E. Walker
regarding wireless applied to railways.

On Saturday, February 24th. the first trial
transmission was made from the Society's head-
quarters. Messages were sent out in Morse code,
and were received very satisfactorily.

Liverpool Wireless Society.*
Hon. Secretary, Mr. Geo. H. Miller. 138. Belmont

Road. Antield, Liverpool.
The usual bi-monthly meeting of the above

Society was held on Thursday. February 22nd,
1923. at the Royal Institution, ('olquitt Street.
Liverpool. Mr. E. B. (Irindrod occupied the
chair.

The theory and principles of amplification were
exhaustively dealt with in a lecture by Mr. A. J.
Huining to a record attendance, his explanations
being given in language that was understandable
so all.

Applications for membership should be addressed
to the Hon. Secretary.

Wireless and Experimental Association.*
Asst. Hon. Secretary, Mr. G. H. Horwood. 5.17.

Lordship Lane, S.E. 22.
The future meetings of the Association at

Peckham will be graced and brightened by the
presence of ladies.

The " return thanks " of our Vice -President.
Sir Frederick Hall. Bart., M.P., was read. The
wireless beginner is to have a special half hour of
his own every week in future.

Bradford Wireless Society."
Hon. Secretary, Mr. .1. Bever, 85, F:inin Lane,

Heaton, Bradford.
A meeting was held at headquarters at 7.45 p.m.

on February 23rd. the Vice -President. W. C.
Ratnshaw. Esq.. being in the chair.

A short and interesting description of a method
of charging accumulators from A.C. mains by -
means of a chemical rectifier was given by
Mr. Mitchell. This was followed by a short address
on " Spark Transmitters " by Mr. Whiteley, which
was much appreciated.

Birmingham Experimental Wireless Club.*
Hon. Secretary, Mr. A. Leslie Lancaster..

c/o Lancaster Bros. & Cu.. Shadwell Street..
Birmingham.

An unusually entertaining and instructive lecture
was given before the above Club on February 23111 by
Mr. Abbott on the subject of " Wireless Procedure."

The lecturer traced the origin of many of the -
ship and shore station call signs in regular use,
and devoted a considerable part of the lecture to
wireless " slang " signals in regular use by operators
in the mercantile marine.

The Wembley Wireless Society.*
Hon. Secretary. Ali.. W. R. Mickelwright,

10. Westbury Avenue. Alperton, IVembley,.
Middlesex.

On February 1st the President. Mr. C. R. W.
Chapman. lectured on " Symbols." and on Febru-
ary 8th Mr. H. E. Comber. B.Sc.. gave a very
detailed paper on " A Crystal Set." At each of
the lectures a précis of the paper is handed to -
members present, and this is found to be very -
useful for reference at the discussions which are
held the week following each lecture.

Mr. A. F. H. Baldry, A.M.1.R.E., the Hon. Asst.
Secretary, has recently been successful in receiving
American stations.

The Experimental Transmitting and Rt icing
Station of Mr. E. W. Wood of Northampton.

The Ilford and District Radio Society.*
Hon. Secretary, Mr. A. L. Gregory. 77. Khedive

Road. Forest Gate, E.7.
On February 22nd Mr. A..1. Thompson delivered

a lecture on the " Magnetic Detector and Multiple
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Tuner," dealing very thoroughly first with the
working of both instruments.

Bishop's Stortford and District Amateur
Wireless Association.*

A public demonstration of wireless telephony was
given by members of the Society at the Junior
Club, Bishop's Stortford, on 'Tuesday, February
27th, when a large audience listened with interest
to the broadcast programme from the London
station. Mr. W. A. Field, President, gave a short
description of the indoor aerials, valves, and other
apparatus.

The Kensington Radio Society.*
Hon. Secretary, Mr. .John Murchie, 2, Sterndale

Road. W.14.
On Thursday, February 15th. at 8.30 p.m., the

postponed monthly meeting of the Society was
held at headquarters, 2, Penywern Road, Earl's
Court.

Dr. Gordon Wilson gave an address on the
management of a Mark III two -valve receiver,
and demonstrated this sot with a Brown relay
and Amplion " loud speaker." Excellent signals
were received on outdoor, indoor, and Ducon
aerials.

The Hon. Secretary will he pleased to furnish
particulars of the Society to anyone desirous of
joining.

Eastbourne and District Radio Society.*
Hon. Secretary. Mr. W. F. G. West, Bridle Gate,

Willingdon, Sussex.
The Society is now flourishing, and lectures are

being held every fortnight in the Technical Institute,
Eastbourne. Full particulars of membership can
he obtained from the Hon. Secretary.

The Manchester Radio Scientific Society.*
Hon. Secretary, Mr. H. D. Whitehouse, 16, Todd

Street. Manchester.
t On Wednesday, February 21st, the members and
friends present were favoured by another visit of
Mr. Bell, of the Metropolitan -Vickers Electrical
Co., Ltd., Trafford Park, Manchester, this time
accompanied by Mr. Wright, whose voice is familiar
to listeners -in round Manchester. These gentlemen
gave a very interesting talk, illustrated with
lantern slides, on " Studies and Programmes,"

The Leicestershire Radio and Scientific
Society.*

Hon. Secretary, Mr. J. R. Crawley, 269, Mere
Road, Leicester.

At a meeting of the Society, held on Monday,
February 19th, Mr. Atkinson gave his promised
description of a three -valve receiver of his own
design and construction.

Further members are required for this Society,
and also students, who must he under the age of
18 years. The Hon. Secretary will be pleased
to give full particulars to those interested. The
meetings are held fortnightly on Monday evenings,
at headquarters, Vaughan ('allege, 8, Chatham
Street, Leicester.

Wolverhampton and District Wireless Society.*
Hon. Secretary, Mr. .1. A. H. Devey, 232. Great

Brickkiln Street, Wolverhampton.
The Society held its usual fortnightly meeting

at the A.J.S. Assembly Rooms (kindly lent by
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Mr. Harry Stevens) on Tuesday, February 27th,
when a lecture on " Valves, and the use of High
and Low Tension Batteries " was given by
Mr. Harold Taylor (2 KQ).

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

Street, Huddersfield.
On February 23rd and 24th the Society held a

very successful wireless exhibition in the Lecture
Hall of the Y.M.C.A., 14, John %William Street,
Huddersfield.

On both days a number of items, including
broadcast concerts and short lectures on wireless
subjects were introduced during the proceedings,
and contributed greatly towards the enjoyment
of the visitors, who numbered over 400.

The Radio Society of Highgate.*
Hon. Secretary, Mr. J. F. Stanley. B.Sc.. A.('.G.I.,

49. Cholmeley Park, Highgate, NM.
Of the three or four British amateur transmitting

stations received in America during the recent
Transatlantic Tests, it is with pleasure that we
have to report that one of these stations is owned
and worked by a member of this Society. The
station referred to is 2 SH, owned by Mr. F. L.
Hogg.

A special series of elementary lectures is now
being given, full particulars of which may be
obtained from the Hon. Secretary.

Leeds Y.M.C.A. Wireless Society.
Hon. Secretary, Mr. N. Whiteley. Central

Y.M.C.A., Albion Place, Leeds.
A meeting was held at headquarters on February

12th, Mr. R. Toynbee presiding, when Mr. Whiteley
gave his paper on " Radio Transmission," which
was much appreciated.

The Society's four -valve set is now almost
completed, and it is hoped that the licence will be
to hand by the time the set is ready for operation.

Whitby and District Radio Club.
Hon. Secretary, Mr. R. Barry, 14, Abbey Terrace,

Whitby.
A whist drive and dance was held on February

12th at Messrs. E. Botham Sons' Cafe. A novel
feature was a dance to music transmitted from
5 NO.

Sunbeam (Moorfield) Wireless Society.
Hon. Secretary, Mr. C. E. Beresford, Moorfield

Works, Wolverhampton.
The membership of the Society, which now totals

66, is confined to employees of the Sunbeam
Motor Car Company. An experimental licence
has been applied for, and the club set ordered, and
when these come to hand work will begin in real
earnest. The Company is heartily in sympathy
with the movement, and has provided club,
class, and demonstration rooms on a generous scale.

It is intended to install a workshop for the use
of members for experimental work, and classes
of instruction in wireless, electrics and Morse are
in course of preparation.

Morayshire Radio Society.
Hun. Secretary, Mr. D. G. Leslie, C.R.A., 2,

Culbard Street. Elgin.
On Thursday, February 8th, Mr. J. S. Souter,

A.I.E.E., President of the Morayshire Radio
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Society (which was inaugurated on January 23rd),
gave a lecture on " Wireless Telegraphy and Tele-
phony ' to an audience of between five and six
hundred in the Parish Church Hall. Elgin.

At the close of Mr. Soutees interesting lecture
the audience were able to listen to speech and music
from Birmingham, Newcastle. Manchester and
London.

Croydon Wireless and Physical Society.
Hon. Secretary. Mr. B. Clapp, A.M.I.R.E.,

Meadmoor. Brighton Road, Purley.
At a meeting of the Croydon Wireless and Physical

Society held at the Central Polytechnic. Croydon.
on Saturday, February 3rd, Mr. J. H. Reeves,
President of the Kensington Radio Society, gave
an interesting lecture on " Some Experiments
with Semi-Aperiodic H.F. Transformers."

A keen discussion followed the lecture.
The Secretary. will be pleased to furnish

intending members with particulars.

Oldham Lyceum Wireless Society.
Hon. Secretary. Mr. O. Halbert. 10. South Hill

Street, Oldham.
On Thursday. February Sth, a lecture was given

on " Condenser.," by Mr. H. H. Wareing, Principal
of the Oldham Municipal Technical School.

The Society entered its new headquarters. St.
Thomas's Schools. Coppice. Oldham. on Thursday.
February 15th.

A campaign has been started for the enrolment
of new members, and those interested are invited
to write to the Hon. Secretary for particulars of
membership.

The Overland Association.
Hon. Secretary, Mr. N. D. Cumming. 30. Overport

Drive, Berea, Durham,
The attention of amateurs in South Africa is

drawn to the above Association, which was founded
a year and a half ago. The Society is recognised
by the Postmaster -General. and has been granted
authority to recommend its members for experi-
mental licences. At present there are thirty
members, some of whom reside in remote parts
of Zululand.

Meetings are held on Friday nights, and papers
of practical and theoretical interest are periodically

3 read. Buzzer practice takes place on Monday
nights, proficiency in Morse being very desirable
in South Africa, there being as yet no broadcasting.

Applications for membership should be made
to the Hon. Secretary.
The Wireless and Scientific Society of

Bridlington.
Hon. Secretary, Mr. A. R. Hot spool. " Dailey,"

Marton Road, Bridlington.
This Society, which held its first meeting in

August of last year with a membership of sixteen,
now has a membership of over thirty.

On Tuesday evening, February 6th, Capt. W. E.
Dennis. of Hull, lectured on " Wireless for the
Amateur and Broadcasting." At 8.30. by special
arrangement of Captain Metz. the Eiffel Tower
commenced to transmit an excellent twenty
minutes' concert for the special benefit of the
Society.

All prospective members should communicate
with the Hon. Secretary.
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A Society for Rye.
A Society has been formed at Rye, under the

name of " The Rye and District Radio Society."
A meeting was held on February 12th, when

Mr. W. E. Philpott gave a lecture ou " The Ele-
mentary Principles of Wireless Telegraphy and
Telephony."

Prospective members are invited to write to the
Hon. Secretary, Mr. W. E. Philpott. 18, Eagle
Road. Rye.

Watford and District Radio Society.
Hon. Secretary. Mr. F. A. Moore. 175. Leavesden

Road, Watford.
The first annual general meeting of the above

Society was held at headquarters (The National
Schools) on Friday. F-hruary 9th. and officers
were appointed for the ensuing year.

On Friday, February 16th, Mr. Christie gave
a lecture on the Morse code and some very useful
hints on how to attain a high' speed.

The Beckenham and District Radio Society.
Hon. Secretary. Mr. J. F. Butterfield, 10, The

Close, Elmers End, Beckenham.
The exhibition of members' and trade sets,

organised by the Society. was a great success, and
many good ideas were revealed in the construction
of the amateur exhibits. During the evening
broadcast selections were received oil n four -valve
set constructed by a member.

The new headquarters of the Society are at
The Hut, High Street. Beckenham.

Dewsbury and District Wireless Society.
Hon. Secretary. Mr. Fred Oomershall. A.S.A.A.,

I, Ashworth Terrace. Dewsbury.
The Society gave a very successful demonstration

at the Highfield Chapel, Earlsheaton, on Tuesday.
February 13th.

The Secretary complains of the unsatisfactory
attendances at recent meetings, and urges the
members to take advantage of the valuable dis-
cussions which are a feature of the Society's
activities.

St. Bride Radio and Experimental Society.
Institute Manager, Mr. R. J. Berwick, Bride

Lane, Fleet Street, E.C.4.
A very interesting and instructive evening was

spent by members of the Society on Wednesday.
February 21st, when the President, Capt. H.
Riall Sankey, C.B., C.B.E., R.E. (Ret. ), M.lnst.C.E.,
occupied the chair. The proceedings opened with
an admirable lecture by the President, in which lie
explained in non -technical language the rudiments
of Wireless Telephony.

This was followed by a short demonstration
and general meeting. whet! the Formation Committee
gave an account of their stewardship ; draft rules
of the Society were submitted to the meeting and
approved ; permanent Committee and officials
elected ; and meeting nights arranged, alternate
Mondays at 7.30 p.m., coininencing March 5th.

Visitors and prospective members will be
cordially welcomed at any of the meetings of the
Society.
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Sale and District Radio Society.
Hon. Secretary. Mr. H. Fowler, Alston,"

'Old Hall Road, Sale.
The above recently formed Society, having

'now secured very central and convenient premises
in School Road. Sale, intends to hold an exhibition
,of amateur made wireless apparatus, on the first
Saturday in April. at which the formal opening
will take place. The lecture and reading rooms
are now ready for use. and the workshop and
experimental room are being thoroughly equipped
with benches, tools, stores, etc.

Should the Society he successful in obtaining
an experimental license, it is intended to equip
the promises with an efficient aerial and receiving
set.

In the meantime applications for membership
will be welcomed by the Hon. Secretary.

Walton -on -Thames and District Amateur
Radio Society.

Hon. Secretary, Mr. N. V. IVebber, Walton
House, Walton -on -Thames.

The second general meeting was held at head -
quarters on February 19th, at 8 p.m., with R. V.
Somers -Smith, Esq., J.P., in the chair.

At the conclusion of business regarding the
-election of officers, the Technical Adviser demon-
strated and explained a non -radiating receiver
(H.F. rectifier and L.F.), and impressed on all
present who held experimental licenses, the import-
ance of using such a circuit while experimenting
.during broadcast luting.

South Shields and District Radio Club.
Hon. Secretary, Mr. .1. A. Smith, 66, Salmon

Street, South Shields.
The first general meeting was held on February

23rd, at the Club's headquarters. Edinburgh
Buildings, 34. King Street, South Shields.

In his address, the Chairman recalled the com-
mencement of the Club, when the inaugural meeting
was attended by nine of the Club's present members.
Since that time, barely six months ago, rapid and
sound progress had been made. Foremost of all
being the obtaining of a transmission licence
(the call sign allotted being 5 QI.)

The election of officers next took place, resulting,
among others, in the appointments of Sir Jas.
Readhead, Bart., as Patron, and H. R. Cullen, Esq.,

A.R.C.S., as President.
Meetings are to be held at headquarters every

Friday at 7.30 p.m., and the premises are open
(luring the clay and evening, to members who hold
keys.

Merthyr Tydfil Radio and Scientific Society.
Hon. Secretary, Mr. Davies, 5, l'antyscllog

Terraee, Pant, Dowlais.
At. the meeting of the Society held on Wednesday,

February 21st, it was decided to make application
for affiliation to the Radio Society of Great Britain.
It was also agreed that the Society should construct
a new receiver (five valve) in place of the existing
three -valve, the receiver to be designed on the unit
system, employing a two H.F. detector, and two
L.F. valves.

Intending members are invited to any of the
weekly meetings (Wednesday evenings at 7 p.m..
rat the Cafarthla Castle School).

NEW SOCIETIES.
Chorlton-cum-Hardy.

A wireless society is being formed at Chorlton-
cum-Hardy. Manchester, and applicatiot IS for
membership from all wireless enthusiasts in the
district will he warmly welcomed. All conununi-
cations should be addressed to Mr. Maurice C.
Booth. 4. Chatsworth Road, Chorlton-ctn- 'lardy.
Manchester.

Farnborough, Hants.
Mr. .1. E. ('att. A.M. I . E. E., :VI. R. E.. " e l'OSe..

Alexandra Road, South Farnborough. Hants.
would be pleased to hear from any amateurs who
would give support to the formation of an amateur
wireless society for the district.

Harpenden.
It has been decided to form a Society under the

title of the Harpetulen Radio Society. to he
affiliated in due course with the Radio Society of
Great Britain. Particulars of membership can he
obtained on application to the Hon. Secretary.
Mr. Percival A. Anscombe. Wellington House.
Harpenden, Herts.

Worthing.
At a meeting held at the recreation man of the

Central Fire Station recently, under the chairman-
ship of Dr. H. Leeds Harrison, it was decided to
form a wireless society to be known as the Worthing
Radio Society. Mr. R. N. Oates was elected
Hon. Secretary, and Mr. E. A. Jeminett. Hon.
Treasurer.

St. Albans.
The St. Albans and District. Radio Society was

formed on February 27th. All who are interested
and who reside in the district are invited to com-
municate with the Hon. Secretary, Mr. .1. H.
Holderness. it. Westview Road. St. Albans.

Seaforth.
A society has been formed under the title of

the Seaforth and District Radio Society. Applica-
tions for membership should be addressed to the
Hon. Secretary, 237-9, Crosby Road. Seaforth,
Liverpool.

Leyton.
The Leyton and District Wireless Club was

formed on March 14th. The President and
Chairman are E. R. Alexander, Esq.. M.P.. and
W. Bassett, Esq., respectively. The Society begins
with a membership of over 50. l'rospective
members are invited to communicate with the
Hon. Secretary, Mr. W. G. Peacocke, 73. Frith Road,
Leytonstone, E.II.

Sydenham and Forest Hill.
A radio society bearing the name Sydenham and

Forest Hill Radio Society, with the chess room
of the Greyhound Hotel, Sydenham. as head-
quarters. Particulars of membership can he
obtained from the Hon. Secretary. Mr. Chas. F.
Field. 20. Knighton I'ark Road, Sydenham.

Loughborough.
At a meeting held on February 27th it, was

decided to form a radio society. Particulars of
membership can be obtained from Mr. W. .1.

Tucker, I. charnwood Road, Loughborough.
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Another Volume Added to Our Bookshelf

THE present issue marks the close of
the XIth volume of The Wireless
World and Radio Review, and the

completion of a year's record of weekly
numbers.

During the currency of each volume it
is our endeavour to gauge the requirements
and wishes of our readers, and with each
new volume we have endeavoured to introduce
those features which our observations and
the kindly criticisms of our readers have
indicated to be desirable.

With our next issue, to bear the date of
April 7th, therefore, will be included some
special features which we feel sure will be
appreciated.

Whilst it is not intended here to give details
of the contents of forthcoming issues, it may
be mentioned that the outstanding attraction
will be practical articles for the amateur and
experimenter, with all necessary information
to help and guide both the new and the ad-
vanced readers in the practical application
of wireless principles.

A point which we desire to emphasise in this
connection is the value which is to be attached
to descriptions of the work of individual readers
which we look forward to having the oppor-

tunity of publishing for the benefit of others.
Those who have ideas to pass on are cordially
invited to forward them for publication so
that The Wireless World and Radio Review
may become more than ever the wireless
journal of the amateur and experimenter
through the medium of which he can describe
new ideas and new circuits embodied in his
experimental work.

The policy of the Journal to keep up to date
in recording new developments in all fields
of wireless telegraphy and telephony will be
fully maintained in order that readers may
rest assured that progress both in commercial
and amateur work will be promptly and
accurately brought to their notice.

Due in large measure to the enormous
increase in the popularity of the subject
dealt with in our pages our circulation con-
tinues to build up with astonishing rapidity.
One of the direct results as affecting readers
is that the Publishers are able to make a
reduction in price of the Journal approaching
the pre-war figure. The price will accordingly
be 4d. per copy, commencing from our next
issue, instead of the present price of 6d. The
subscription rates will also fall from 28s. per
annum to 20S. post free.
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Photographing Wireless Apparatus
By D. CHARLES.

THAT babies should not be easy to
photograph everyone realises, because
obviously the little beggars won't keep

still, but when you have a thing that will stay
where it is put till further orders, there seems
nothing more to do than to point the camera
at it and expose the plate or film for the
length of time decided to be correct. The
supposition is so very general that whatever
may be in front of the camera must neces-
sarily be faithfully recorded.

Unfortunately such is not the case, and if
I may be permitted to describe first certain
peculiarities and limitations of photographic

ducing a picture that will tell all the story
over one that will just pass muster. It
is really a matter of critical observation..
and if the reader knows what he wants to
show, the following notes should enable him
to obtain it.

A photograph consists of a number of steps
of light and shade, ranging from almost white
to almost black. A plate of the " special
rapid " class can render a very long range of
such tints ; it has been said as many as two -
hundred -and -fifty odd steps, each one dis-
tinguishable from the one before it. Now
very few printing processes, unfortunately,
will do anything like a tenth of this. You
may have noticed in some holiday " snap m
that although it has a most attractive appear -

App iratus kindly loaned by Messrs. Leslie McMichael,

technique, and afterwards to show how these
matters are brought into play when dealing
with wireless apparatus, the reader will be
able to adapt the information thus imparted
to any particular case.

If the photograph is to illustrate a technical
article or lantern lecture, or for some kindred
purpose to describe the apparatus in all
its varied detail, not only is it necessary
to adopt the most careful procedure, but
it comes as a surprise to many what a lot
of extra thought and care is entailed in pro-

ance generally, and although the cloud
forms and the muslin frocks of the ladies are
perfectly rendered, yet the hair under their
large hats and the shadows of the near -by
rocks and trees are seen when examined
closely to consist of mere patches of detailless
black. If the negative be printed so as to
preserve this lost detail, the lighter areas
referred to will be blank paper. If, on the
other hand, the negative had been developed
less far, so that the " high -lights " could be
printed before the " shadows " are clogged
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up, the " high -lights," i.e., the clouds and
the frocks, will not exhibit the brilliance that
the actual subjects do in nature; that is to say,
they will appear somewhat flat or " dirty,"
and the shadows, although showing more
detail, are far less rich than one could wish.
It sometimes, but rarely, happens that a print
is obtained that shows every detail and gradua-
tion of the original subject and still looks
bright and in every way technically satisfying
to the most critical eye. In such a case it
is always obvious that the negative was
correctly exposed and developed, and was
made of the correct strength for the particular
printing paper used.

If the reader will take the trouble to acquaint
himself with a sound method of ensuring correct
exposure and development, so as to get a good
negative every time, he will be a very long way
on the road. The best systems are explained
in " Watkins' Manual," price 2s. 6d., at
any photographic dealers. We still have the
difficulty left that our subjects clo present a
most unusual range of light and shade, from
the nickel -plated telephones and the finely
engraved ivorine scales, down to details of
black ebonite, these being situated often in
the most dim recesses of the apparatus.

Fortunately it is possible to even up the
apparent excessive contrast inherent in such
subjects as we are considering by choosing
suitable conditions of light. It is fairly
obvious that if sufficient exposure is to be
obtained to render the blackest details in
printable shades of grey, it is essential to have
plenty of light shining on to them. Sometimes
it is argued that if the light is dim one can
always give a longer exposure, but the result

. will never be the same. Probably the reader
will think I have already given him enough
" theory," so I will ask him to accept that
statement as a fact. To give technical reasons
for every statement obviously would occupy
several issues of the Wireless World and Radio
Review, but I am always prepared to prove,
if required, any statement made, even if it
appears prima facie to be contrary to common
sense.

Even more important than plenty of light,
however, is its distribution. To give an
example which will for the moment take the
mind from wireless, so as not to confuse the
issue, it must be obvious that to photograph
a negro in black clothing requires either more
light or more exposure than for a fair bride
in traditional array. If we complicate matters
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by standing the nigger in a doorway, while
placing the bride in the full light of day outside
we have obtained a subject that " takes all our
time " to photograph successfully. This is,
if a moment's thought be given, exactly what
is done in many wireless instruments, with
their valves and dials on top, and their inter-
esting details of coils and wiring in their
black interiors. While one could ask the bride
and the negro to change places, so as to even
up the light falling upon them, and so to
reduce our difficulty, we cannot do the same
with our apparatus, but what we can do is
to place the latter so that the light may fall
more strongly on the dark parts. This has
been done in the case of the Mark II instrument
shown in Figs. i and 2, as well as other things
which have helped in producing the more
satisfactory photograph. In No. i the instru-
ment has been lifted up with the intention
of showing the " works " and connections.
The valves catch the top light and the shelf
on which they are held casts the already dark
wiring, etc., into still deeper shadow. By
lifting the instrument entirely clear of its case,
and standing it on one end with the valves on
the side further from the light, we have done
as much as possible to reduce the inherent
contrast of the subject instead of exaggerating
it as in the previous example. Still it must
be noted that the range is longer than will be
rendered by ordinary photographic methods,
and although the details of the valves are
discernible in the print, they do not show so
strongly as if these were photographed
separately, and probably much of this very
delicate gradation will be lost in reproduction.
Even with the careful method explained, the
valves would still have been too strong in the
negative to print satisfactorily while retaining
the other portions of the picture, but this trouble
was rectified by means of tissue paper, of
which a piece was stretched over the printing -
frame, a little distance from the negative,
over the thin portions. The effect of this
was to make the dark parts print more slowly,
while the full strength of the light reached the
valve image and got them to full strength
before the remainder printed too dark. In
some cases it is found advantageous to make
quite a complicated " mask," in similar
manner to the letterpress printer who makes
an " underlay " or " overlay " for his blocks
and display matter. In enlarging from nega-
tives the same principle may be carried out
by stopping the light from the weaker portions

C
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I pparalus kuidily loaned by Messrs. Leslie M, II %char!, Ltd.

of the negative during part of the exposure.
Sometimes the fingers are used, and sometimes
a bit of paper or cotton -wool on the end of a
wire. Needless to say, the shield should be
held at such distances from the easel that it
is not in sharp focus, and should also be
kept gently but continuously moving during
exposure.

These dodges are regular matter-of-fact items
of procedure in every professional photographic
workroom, and another point that needs
only mentioning to become equally obvious is
that although we placed our subject on its
side in order to get a more satisfactory photo-
graph, that is no reason why the resultant
print should be exhibited in such an unnatural
attitude. Fig. I not only illustrates the
pseudo -brilliance obtained by over -lighting of
the " lights " and under -lighting the
" shadows " (lights and shadows in photo-
graphic technical parlance referring merely
to light and dark portions of the subject,
irrespective of their position) but to a less
extent shows how faulty exposure and develop-
ment can accentuate this false, because detail -
less, brilliance.

At the same time it must be pointed out
that this easily obtained accentuation of
brightness often is a very convenient means of
emphasising forms of details when photo-
graphed singly. When the point to be
illustrated is the method of winding a coil, or
the shape of an insulator, for instance, a little
harshness of lighting, increased by a little
more prolonged development of the plate,
will produce the desired relief. A choice of
background very often helps to give an appear-
ance of brightness to an otherwise flatly lit
subject, but let me say at once that to employ
an absolutely white background (which usually
is demanded of the professional) introduces a
surprising amount of technical difficulty in
many cases, especially where the subjects
comprise polished surfaces.

In the photograph of the Mark II receiver
(Fig. I) it may be noticed that some portions
are not so sharply defined as others. It must
be left entirely out of consideration, in making
photographs of such subjects as this, that a
lens may have been purchased on account of
its " rapidity." In order to obtain sharpness
of detail in every plane only the smallest
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stops are of any use, so that no one lens is
any more rapid than another in this class of
work. Not only is it necessary to use a very
small stop, but it is desirable to employ a lens
of rather longer focal length than usual. This
is because the more distant view -point that such
a lens permits reduces to a minimum such
apparent exaggeration of perspective as is
shown in the photograph under consideration.
The trouble is that the longer the focus of
the lens, the smaller is the stop that will be
found necessary to obtain the same " depth
of focus." It may be found often that the
smallest stop in the lens is not fine enough to
get the required sharpness all over. In such
a case one must be content with a smaller
image which can naturally be enlarged after-
wards in the usual way.

There are other ways in which one can
make things easier for oneself, photographically
speaking, and at the same time obtain a more
satisfying result. Some of these ideas can be
appreciated by examination of the photographs
of the Mark III crystal receiver. If this be
opened for use and photographed in the usual
way, even with a rather long focus lens, the
result is as Fig. 3. While this may be a true
representation of the subject as seen, the first
impression obtained is that a Mark III receiver
consists mainly of a rather ugly box and two
large white cards, while the stuff that really
interests the wireless man is an inconspicuous
fumble in the centre.

Compare this with the next illustration.
Not only is every detail distinct, but as there
is so very little depth of detail from front to
back we can get our result with no distortion
as well as with the use of a much larger aperture,
and with a consequent decrease in the length
of exposure. Another slight improvement has
been attained in the matter of the background.
A friend was asked to hold this some little
distance from the table upon which the
instrument was placed, and during the ex-
posure he kept it gently moving about so that
no definite image was obtained of the many
creases and stains which actually it contained.
There is another difference of rather greater
importance. It will be noticed that in Fig. 3
the cap of the relay is practically black, as
are also the terminals, except where the light
strikes certain spots, so that for all anyone
might know they were made of ebonite. In
the next picture, however, they can be seen
in their true relation. This result is obtained
simply by using a colour -sensitive plate,
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which is not " blind," as is the " special
rapid " variety, to details of red, yellow and
orange tints, as every photographer knows.
As a matter of fact both these prates were
treated together, being developed in the same
dish of solution together, and fixed together,
both processes taking place in absolute dark-
ness. Anyone who takes the trouble to master
and follow out the very simple methods of
standard exposure and development recom-
mended earlier in this article need have no
fear that the use of colour -sensitive plates will
involve him in any extra trouble beyond the
attainment of some facility in loading and
unloading them in darkness. Probably he is
already so used to his existing plates and slides
that if the ruby light were suddenly switched
off it would cause him not the slightest incon-
venience. Anyone who has ever used a
changing -bag has nothing to learn in this
respect.

Hitherto I have dealt with the problems
involved in photographing units. This is
because they present the greatest difficulties
as a rule. Complete installations often present
their own difficulties. Frequently they are
placed with their backs to the window, and in
such a case the use of flashlight is practically
the only way of getting a really satisfactory
photograph. Where the lighting conditions
are favourable, a perfect result is always
obtainable by the use of a small stop in the
lens and by then giving twice the exposure
that would be required for that stop in photo-
graphing a normal interior subject. It occurs
sometimes that some important detail of a
set is rather in the shadow of some more
bulky units (I am dealing here, of course,
with fixed installations) or it may be there is
something under the table, or in a recess, that
one desires to " bring out." Apart from the
good old rule of " exposing for the shadows,
and letting the rest take care of itself," much
may be done in such cases by using a mirror,
as large as possible, to reflect light from the
window into the dark corner during the
exposure. The mirror must be kept moving,
either continuously or intermittently, during
the exposure. An acetylene cycle or motor
lamp may be employed for local lighting in
much the same way. In fact it is perfectly
possible to make the complete photograph by
artificial light if panchromatic plates are
employed. Where half -watt lamps are in-
stalled the exposures should not be long,
but even with incandescent gas it is quite
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practicable. Obviously the more and the
better distributed the lamps are, and the
lighter the walls of the room, the softer the
lighting of the resulting photograph will be,
but with electric lamps the same desirable
result can be got by moving the lamps to
different positions during the exposure, or
even just by swinging them, so as to get some
light into the dark corners. The actual length
of exposure differs so much in varying con-
ditions, and the tint of an exposure meter is
not easy to judge in such artificial light, but
it is not easy to over expose. I have obtained
quite good results at a stop of F t t with about
five minutes' exposure in favourable con-
ditions, but have also exposed for many hours
in dark, poorly lit rooms. However, an
average subject lit under ordinary home or
workshop conditions should not require more
than about twenty minutes if a stop of F 16
be used in the lens, and a panchromatic plate
be employed. The contrasts are apt to be
harsher in this evening work, but either a
weaker developer or less developing time will
assist towards correcting this.

The most pleasing prints of wireless gear
usually are found to be those on daylight
printing papers such as " self -toning," and a
carefully made lantern -slide also shows a
great deal more of the delicate gradations of
each detail that are lost in the black and white
developing processes, but prints of the latter
class are those demanded by photo -engravers
for reproduction as process blocks for printing
in publications.
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There is one factor in the success or other-
wise of the illustration that is really not
photographic at all, and that is merely a matter
of critical observation. It is a point, however,
that is frequently overlooked in practice.
Just before making the exposure it is very
advisable to look at the subject from just
behind the camera. Then carefully to note
first of all whether any detail that it is desired
to show is hidden by a pair of telephones or
other object of less importance. Then it is
desirable to see that there is no omission of
essential connections. For instance, if a
person is introduced as using the set with the
object of showing its proportionate size, it
will be rather noticeable if the necessary
accumulators are merely stood in position
without actually connecting them up. That
may seem a rather stupidly obvious example,
but it is a mistake the writer has seen made,
and there are plenty of such sins of commission
or omission which may be committed under
the impression that " they won't show in the
photograph," but which are subsequently
discovered to jump into the eye of the experi-
enced technical man. For the sake of effect,
too, it is desirable to smooth out some of the
crudenesses of wiring that are apt to obtrude
themselves on the eye in photographs of
experimental sets, and furthermore, just to
give one final glance for any cigarette ends
and for that screwdriver. It is so much less
trying to remove them before one makes the
exposure than when one has already wasted
a plate.

Experimental Station at Bath.
THF following description of the trans-

mitting and receiving apparatus of
5 CC at the Bath Electro-Plating Works

is of interest.
The aerial system is of the twin wire, in-

verted " L " type, having an average height
of forty feet, and Post Office regulation length,
whilst the earth consists of a large copper
plate buried underneath the aerial.

The aerial and earth are brought to a large
double -pole double -throw switch seen in the
centre of the photograph, by which changing
over from the transmitting to receiving appara-
tus, and vice versa, can be quickly effected.
An earthing switch for protection against
lightning, when the set is not in use, is also
fitted.

The receiving apparatus is of the six -valve
type, two valves being high frequency ampli-
fiers, one a detector, and the remaining three
note magnifiers. Three separate rheostats are
used to control the filaments of the valves.
High frequency transfk.rmer coupling is used,
the transformers teing tapped in both primary
and secondaty windings to give maximum
amplification on all wavelengths. A potentio-
meter is used to control the potential on the
grids of the H.F. valves. The low frequency
transformers are of a well-known make, and
are specially placed to reduce howling, etc.,
which is so common where low frequency
amplification is used. Reception can be
carried out using headphones or Brown's
loud speaker and microphone amplifier.
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The three -circuit tuner seen to the left of
the change -over switch is of rather novel
design, basket coils wound on a special former
being used as inductances. Below the tuner
are the three tuning condensers fitted with
extension handles to reduce capacity effects.
It may be mentioned here that no reaction
whatsoever is used for the reception of
broadcast telephony.
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The transmitting apparatus is situated on
the lower bench on the right. The power
valve, pancake inductances and variable con-
densers can be clearly seen. Grid modulation
is employed, and has proved generally successful
under all conditions, a. Western Electric
microphone being used. The H.T. generator
seen under the bench is of the aircraft type,
and is a combined motor generator, but has

5 CC. An Experimental Station at Bath.

A series -parallel switch for the A.T.C. is
to be seen between the tuner and change -over
switch.

On the extreme left is a charging board
for the filament batteries.

Excellent reception is carried out on all
wavelengths. All the broadcasting stations
working in England and also on the Continent
are received, whilst Birmingham and Paris
can be heard very strongly over the whole of
the works. The American broadcasting
stations have been received on several occa-
sions, and have been audible over the whole
room on the loud speaker.

recently been replaced by a heavier machine
capable of giving 60o v 250 m.a. driven
by a separate motor. A large capacity con-
denser is shunted across the commutator
to cut out the ripple and a choke coil inserrted
in each lead. Telephony has been transmitted
over a distance of too miles with this set,
on a wavelength of 440 metres, and recently
some successful tests have been made by
linking up the land telephone to the trans-
mitter. A small spark sqt has been installed
as a stand-by in case of breakdown of the
C.W. transmitter, and also for local work.
This set works on a wavelength of 18o metres.



872 THE WIRELESS WORLD AND RADIO REVIEW

Notes
Broadcast and Experimental Licences.

Up to February 28th, states Sir William Joynson-
Hicks, 56,000 broadcast and 30,000 experimental
receiving licences had been issued.
International Rules for War Wireless.

Importance is attached to an announcement
from Washington that President Harding will soon
propose new rules to govern the use of wireless and
aircraft in war. Great Britain, France, Italy,
Japan and the Netherlands are to be asked to sign
an agreement putting these rules into effect.
Information is not available as to the probable
nature of these recommendations. Steps are to
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Broadcasting Company every Thursday evening
at 6.45.
Parliament and Empire Wireless Licences.

In the House of Commons on March 14th, in
answer to a question by Mr. Ramsay Macdonald,
Major Barnston stated that the provisions of the
licences had not been settled, but that when
completed they would be laid on the table of the
House. The Government was not prepared to
provide a special opportunity for discussion, but
the question could be raised on the Estimates.
New Austrian Wireless Service.

An Austrian Marconi Company, with a capital

Fire ninnies for a penny. A new " penny -in -the -slot" machine which can be affixed to any ode( stl.It ix understood that its use in public houses renders a music license unnecessary. The device ix it productof Messrs. The Tower Carriers, Ltd.
be taken to arrange for a conference between the
Powers concerned.
2 LO to Move.

On Monday, March 19th, at the request of the
Air Ministry, the British Broadcasting Company
cancelled the mid -day concert from the London
Station. It has been found that the broadcast
transmissions from 2 LO interfere with reception
at the Air Ministry Station in Kingsway, the
distance between the two stations being little more
than one hundred yards. 'l'o obviate this difficulty,
the British Broadcasting Company is searching for
a more convenient site, probably in the City, to
which 2 LO can be moved.
Wireless Talks to Girl Guides.

Official information regarding the Girl Guides
mill be transmitted from all stations of the British

of £130,0141, will be formed very shortly, the
company having obtained permission to erect and
operate a station in Vienna. This station will
communicate with all foreign countries, and the
service is expected to commence in a few weeks.
The Marconi Company is also taking over all the
Austrian stations built during the war, in return
for which the State will be granted shares to the
extent of £40,000, payable in pounds sterling.
The Wireless Institute of Australia.

Whole -hearted support on the part of members
has led to the indubitable success of a movement
to improve the Institute's status in the community.
It is now claimed that the prestige of the Institute
is sufficient to place it among the principal scientific
societies of the Commonwealth. The Patron of
the Society is Senatore Marconi, who has held the
position since the termination of the war.

 4
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Of late, as in this country, radio has seized the
popular imagination in Australia, and, due in no
small degree to the efforts of the Wireless Institute,
the authorities have wisely taken steps to cope
with the amateur position. Extremely liberal
facilities have been accorded all genuine experi-
menters, and prospects are bright.

The Hague Concerts.
Some doubt having arisen as to the exact times

of transmission of the concerts from Holland, we
give below particulars of the transmissions as kindly
supplied by the organisers, Messrs. Nederlandsche
Radio-Industrie.

Wavelength, 1,050 metres.
Sunday. -3 to 5.40 p.m. Concert with orchestra.
Monday. -8.40 to 9.40 p.m. Concert and

announcements.
Thursday. -8.40 to 9.40 p.m. Concert by

different vocalists under the auspices of the Dutch
Vireless Society.

Special announcements concerning future arrange-
ments are made every Sunday after 5 p.m., in
English. Dutch and French.

The Monday concerts are sometimes transmitted
OH 1,300 metres, notice of this being given on the
previous Sunday.

Exit the Gold Watch.
To commemorate the completion of 25 years'

service, Mr. Gilbert Campbell, was pre-
sented, by the officials and workmen of the Wallsend
Slipway and Engineering Company, with a wireless
receiving set. This marks a new and significant
departure from the conventional gold watch
presentation.

Photo, Barratt'-

Wireletor Set in an:Easter Egy. novelty.construeted
by a young North London enthusiast.

A New Book on Valve Set Construction.
To build an efficient valve station is the ambition

of every enthusiastic beginner. Before this can
be accomplished, however, it is necessary that the
incipient experimenter should have a working
knowledge of the principles of valve operation and
the components which go to make up a set. Such
information, it1 tabloid form, is now available in a
compact little book by Mr. Philip R. Coursey,
B.Sc.. F.Inst.P., A.M.I.E.E., entitled. " How to
Build Amateur Valve Stations." just issued by the
1Vireless Press, Limited. (Is. lid. Post free,

1s. 8d.).

873

Wireless at Sandhurst.
The authorities at Sandhurst Military College

have installed a wireless transmitting and receiving
station.

By courtesy of the A.R.R.L.

Mims M. .4dare Gamhausen, active merican

wireless enthusiast. Her station ix 3 BCK. She
is the author of several constriwtional articles published

in .4nierieg.

Wireless Instruction for Electrical Engineering
Students.

A scheme of technical instruction in wireless is
to be incorporated in the electrical engineering
courses at Cardiff Technical College. The view
taken by the Technical Instruction Committee
is that wireless apparatus now comes essentially
within the purview of any electrical engineer
and consequently instruction calculated to enable
students to handle any set of apparatus, and in
some cases to carry out investigations, will be
automatically included in the ordinary courses.

Portuguese Colonial Wireless.
1Vork on the establishment of wireless communi-

cation between Portugal and the Portuguese
Colonies will be begun next month, when the
erection of high power wireless stations will be
proceeded with. The operations. under a contract
with the Marconi Company, are to be completed
within three years.

Official Radiotelephony in Denmark.
The little island of Bornholm, in the Baltic.

which, says the Times, has hitherto had no tele-
phonic connection with the rest of Denmark, will
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shortly be in regular official communication by
wireless telephone with Copenhagen. The distance
is about ninety miles.

An Omission.
Owing to an oversight the initials of Mr. W. James

were omitted from his recent contribution entitled
" The Antennae."

The New P.M.G.
Sir W. Joynson-Hicks began his duties at the

General Post Office, on Monday, March 19th, when
he received a deputation of wireless manufacturers,
on the subject of the broadcasting agreement.

Compulsory Ship Wireless at Malta.
In future every British sea -going passenger ship,

registered in Malta, of 1,600 gross tonnage and
upwards, will be required to carry wireless while
within a port of the Islands of Malta. The rule
will also apply to foreign ships of the same cate-
gories. The Governor has power to enforce these
regulations under a new Ordinance entitled : " The
Merchant Shipping Wireless Telegraphy Ordinance.
1923."

S.O.S. Stops Broadcasting.
An incident in broadcasting of a kind which has

not occurred in this country, took place in New
York City on February 6th. A peremptory QRT
order was issued by the U.S. Navy and all broad-
casting abruptly stopped. The cause was an S.O.S.
signal received from a vessel in distress 804) miles
off the coast of France.

Tuition by Radio.
Correspondence Schools will have to look to

their laurels if the latest experiment in wireless
proves successful. On Wednesday, March 21st,
for the special benefit of three Sheffield schools,
General Ferri& whose name is well-known to
readers of this Journal, gave a wireless reading in
French of a fable and a poem. The latest method
of teaching languages will be watched with interest.

South Africa's Wireless.
The capital of the South African Wireless Com-

pany has been fixed at £500,000, says a Reuter
telegram from Capetown. The Marconi Company
will own four -fifths of the capital and South
Africa the remainder. The obtaining of a site
has presented some difficulty and the receiving
station may be within range of gunfire fromthe coast, but the transmitting station mustbe free from such risk. Provision is made for a
new agreement permitting the South African
Company to use Marconi patents free of payment.

Home Charging of Accumulators.
Messrs. Ward and Goldstone, the well-known

Manchester firm of electrical engineers, have
issued a useful four -page pamphlet dealing expressly
with their apparatus for the charging of accumula-
tors under varying conditions, including charging
at home from electric light mains.

The pamphlet, which will be of great interest
to all those amateurs who contemplate dispensing
with the garage and " doing the job themselves,"
can be obtained from the branch offices of the firm
at 8a and 9, Great Chapel Street, Oxford Street,
London, W.C.1., and Mercantile Chambers, 65,
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Bothwell Street, Glasgow, or direct from the head
office, Frederick Road, Pendleton, Manchester.

Radio Research in Great Britain.
Proof is not wanting of the patient and methodical

work in the field of radio research which has been
carried on in this country by the British National
Committee for Scientific Radiotelegraphy. The
proposals of this committee, prepared for con-
sideration at last summer's conference of the
l pion Radio Scientifique, at Brussels, afford
interesting reading.

Many phases of the science which have been
investigated are enumerated, and in each case the
proposals of the Committee are appended. The
first item is the measurement of the strength of an
electromagnetic field at receiving stations. The
measurement at different stations of the strength
of the U.R.S.I. signals is principally to ascertain
the law of the propagation of energy on a com-
pletely scientific basis. In this connection it is
suggested that simultaneous observations using
accurately calibrated apparatus would be of much
more value than observations at a single station,
and it is proposed that an organised system of
simultaneous observations should be arranged by
all countries ready to co-operate in this scheme.

Another subject dealt with is the maintenance
of radio standards and improvements in the
method of radio frequency measurements. This
work is carried out at the National l'hysical
Laboratory in collaboration with the Radio
Research Board. The standards, which include
those of capacity, inductance and wavelength, are
in constant use, and have been brought to a very
high, point of accuracy. The value of inter -
comparing national standards of frequency is
emphasised, and it is proposed that the question
be discussed with the object of coming to some
practical arrangement for the purpose.

A summary is given of the results obtained from
observations on the direction and intensity of
atmospheric disturbances and their daily and
seasonal variations. Observations were made by
an aural method at the same time each day, the
average number of atmospherics heard being
80 per minute. The mean direction of arrival of
the greatest disturbance was 153° (measured from
north aas zero), with a diurnal variation of 60°
range and a seasonal variation of 100°. The
aural method of observing has now been
replaced by a continuously recording method, and
the fitting of other stations in the British Isles and
abroad with similar apparatus is contemplated.

Investigations have been made as to the causes
of error of bearings of transmitting stations on
land and sea at different receiving stations, with
special reference to those errors which may be due
to the local conditions existing at or near the
receiving station. The errors have been classified
as follows :-

(1) Instrumental.
(2) Those produced by local -site variations.
(3) Those caused by variations of the Heaviside

and other ionised layers, by the waves crossing
rough country, or by refraction at coast lines,
etc., and

(4) Those influenced by the system of trans-
mission, or by the configuration or orientations
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of the aerial or earth systems of the transmitting
station.

Direction finding observations, it is proposed,
should be made at continental stations with radio-
goniometers comparable in accuracy to those now
in use in Great Britain. It is also suggested that,
if the northern countries agree, special observations
be taken at stations within or near the arctic circle,
where effects of the aurora, especially with reference
to its height, could be noted.

The Heaviside layer has been the subject of
study. The height of the layer is not known in
temperate regions, nor is it known if the layer is
as constant in form as it appears to be in the tropics.
It is proposed, therefore, that experiments should
be made by night to determine the power received
at a number of stations along a great circle extending
to 4,000 or 5,000 km. at least.

Correspondence.
To the Editor of THE 1V1 RELESS WORLD AND

RADIO REVIEW.

Re CHEMICAL RECTIFIERS.
SIR,-With your permission I would like to

make one or two observations on Mr. Isenthal's
letter appearing in your issue of February 17th,
otherwise a mistaken impression may be produced
in the minds of your readers.

In a catalogue of these devices compiled by Mr.
Isenthal about 1913, at a time when, by his own
computation, his experience was of twenty-eight
years duration, he says :-

" Some fourteen years ago we handled the
Nodon ' Valve, and in consequence of certain

inherent defects we afterwards discontinued its
use and brought out the ' Grisson ' Valve,
which in itself was mechanically and electrically
an improvement on the previous type. We
very soon recognised that this could be greatly
improved, and we then introduced our own
' Grid ' type, which gave us a vast deal of
experience in the construction of such apparatus.
The defects which still attached to the Electro-
lytic Rectifier were, the gradual heating up of
the electrolyte, the consequent deterioration and
failure of the valve, and the necessity of using
four cells for the purpose of utilising both half
waves of the current.

" Comparatively recent work on the part of
several experimenters have resulted in much
improvement on these points.

" We are fully aware that when bringing the
new construction to the notice of our clients,
many misgivings will undoubtedly have to be
removed before the confidence of early users of
similar but faulty constructions can be regained."
The foregoing should suffice to show that at no

far distant date Mr. Isenthal was still hopeful, both
on the scientific and financial side.

Having admitted the existence of experimenters
and improvements in 1913, it is impossible to deny
a continuance of this work on Rectifiers, for the
pages of the The Wirelees World and Radio Review,
and other scientific publications show on the
contrary that a vast amount of investigation has
been done.
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During the last four years in particular, M. A.
Codd has brought the resources of his knowledge
and an up-to-date laboratory to bear on this
particular subject with remarkable success, but
this result has only been obtained by patient and
laborious work, consisting, in brief, of oscillographic
tests with various chemical combinations, various
sizes of electrodes, etc. I am sure Mr. Codd does
not claim to have worked through every known
salt which will produce a rectifying action, neither
could this be done in one lifetime.

On the occasion of my lectures to Radio
Societies in various parts of the country, I have
shown amongst others, chemical rectifiers of con-
siderable efficiency and of extremely convenient
design, and at my recent lecture to the Asso-
ciates of the Radio Society of Great Britain on
March 16th last, I demonstrated one of these
Rectifiers, not only charging accumulators, but
also serving to supply energy direct to the anode
circuits of valves used for the reception of telephony.
In both types the polarisation difficulty regarded
by Mr. lsenthal as important has been entirely
overcome.

In conclusion I submit it to be rather presump-
tions to condemn the chemical rectifier in its
most modern form without full investigation or,
at least, careful enquiry.

L. F. FOGARTY.

Books Received
" The Practical Electrician's Pocket Book,

1923." (S. Rentell & Co., Ltd. 3s. net).
" Wireless Component Parts and How to

Make Them." Edited by Bernard E. Jones.
("Amateur Wireless" Handbooks. Cassell & Co.,
Ltd., La Belle Sauvage, E.C.4. Is. 6d. net.)

" A Beginner in Wireless." By E. Alexander.
(Drane's, Danegeld House, Farringdon Street,
E.C. 3s. 6d. net.)

Catalogues Received.
Mesas. Maritime Stores, Ltd., 18, Billiter Street,

London, E.C.3. 301 pages lxviii. Embracing
a wide range of marine goods, and of special interest
to those requiring aerial tackle.

Mesas. Richard Melhuish, Ltd., 50, 51, 84, Fetter
Lane, London, E.C.4. Metalworkers' Catalogue
(No. 20), 562 pages, and Catalogue of Wood
Workers' Tools, etc. (No. 21), 338 pages. Both
catalogues are of great interest to all wireless
amateurs who construct their own apt aratus, and
an extensive choice of all classes of hand and
machine tools is offered.

FOURPENCE.
In consequence of the enlarged circu-

lation now enjoyed by " The Wireless
World and Radio Review," the Pub-
lishers have pleasure in announcing that
they are now able to reduce the price of
the Journal to 4d., as from the April 7th
issue, which is the first number of the
new volume.
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Calendar of Current Events
Tuesday, April 3rd.

MANCHESTER WIRELESS SOCIETY.
At 7.30 p.m. In the Council Chamber. Houlds-
worth Hall. Discussion.

Wednesday, April 4th.
HALIFAX WIRELESS CLUB AND RADIO SCIENTIFIC

SOCIETY.
Lecture : " Induction Coils and Transformers."
By Mr. M. F. Farrar.

Thursday, April 5th.
ILFORD AND DISTRICT RADIO SOCIETY.

Lecture : " H.F. Currents." By Mr. A.
Landsler, L.D.S., R.C.S. (Eng.).

DERBY WIRELESS CLUB.
At 7.30 p.m. At the Shaftesbury Restaurant.
Lecture : " Modern Inventions." By Mr. E. J.
Allen.

Friday, April 6th.
.SHEFFIELD AND DISTRICT WIRELESS SOCIETY.

At 7.30 p.m. At the Dept. of Applied Science,
St. (.eorge's Square. Lecture : " The Effect of
Capacity in W /T Circuits." By Mr. J. R.
Halliwell.

1)g WSBU RY AND DISTRICT W IR ELESS SOCIETY.
At p.m. At South Street, off Church Street.
Lecture by Mr. W. R. Gibbings.

RADIO Mori ETY OF HD:HI:ATE.
.\t 7.45 p.m. At the 1919 Club, South Grove
Lecture : " Elementary Theory, Part 11." By
Mr. H. Andrewes.

BROADCASTING STATIONS.
Regular evening programmes, details of which

appear in the daily press, are now conducted from
the following stations of the British Broadcasting
Company :-

London 2L0 369 metres.
Birmingham 5IT 420
Manchester 2ZY 385
Newcastle 5NO 400
Cardiff 5WA 353
Glasgow 5SC 415

DUTCH BRO
PCGG. The Hague,

3 to 5.40 pm., Concert.
day : 8.40 to 9.40 p.
concerts are sometimes
notice of this being
Sunday.)

00

PP

99

00

ADCASTING.
1,050 metres, Sunday :

Monday and Thurs-
m., Concert. (Monday
given on 1,300 metres,
given on the previous

FRENCH BROADCASTING TIMES.
Eiffel Tower. 2,600 metres. 11.15 a.m. weather

reports (duration 10 mins.) 6.20 p.m., weather
reports and concert (duration about 30 mins.)
10.10 p.m., weather reports (duration 10 mina.).

Radiola Concerts. 1,565 metres., 5.5 p.m. news ;
5.15 p.m. concert till 6 p.m. ; 8.45 p.m. news ;
9 p.m., concert till 10 p.m.

L 'Ecole Superieure des Postes, Telegraphes
et Telephones de Paris. 450 metres. Tuesdays
and Thursdays, 7.45 p.m. to 10 p.m. Saturdays,
4.30 p.m. to 7.30 p.m.

" 5 WS."
THE SUCCESSFUL, TRANSATLANTIC TRANSMITTING STATION

OF THE RADIO SOCIETY OF GREAT BRITAIN.
By Pinup R. COURSEY, B.Sc. (Eng.), F.Inst.P., A.M.I.E.E.

(Continued from previous i,sue.)
DISCUSSION.

The President.
Mr. Coursey and his collaborators in the Society
g to be congratulated on these wonderfully

:successful results of their efforts. 1 can see that
Mr. Coursey set his heart on sending as well as
receiving, acting, I suppose, on the principle that

-

it is more blessed to give than to receive. I feel
sure that questions will arise for discussion. I will
ask Admiral Jackson to open the discussion and
later to propose a vote of thanks.
Admiral of the Fleet Sir Henry B. Jackson.

1 (10 not propose to enter into the discussion at
present, but I shall be pleased later to propose a
vote of thanks to Mr. Coursey.
Capt. P. P. Eckersley.

I am most interested and appreciative of the won-
derful achievements that amateurs have made.
At the same time I want to put before you a certain
point of view, which is the point of view of the
professional towards these things. The result of
these tests emphasises the extraordinarily small
power used to cover enormous distances with success
and many of you may wonder why the professionals
build an aerial three miles long, putting in kilowatt

after kilowatt and then consider they are allowing
only a safe margin to bridge the distance. If the
professional is asked to communicate across the
Atlantic on telephony he probably employs say
200 kilowatts and a fifteen -valve receiving set.
and you are doubtless wondering why he should
go to these elaborate precautions to span the
Atlantic when it has already been done on such
small powers. The difference is in getting intelligible
speech for a moment and getting good and lasting
speech for twenty-four hours of the day. Mr.
Coursey spoke of the Heaviside layer, and I think
that the Heaviside layer is enormously helpful.
but in broadcasting work the extraordinary
phenomena of fading which is taking place every
(lay is, 1 think, also due to the Heaviside layer.
I put this point of view forward, Mr. Coursey,
but not in the spirit of criticising. The attitude
I emphasise is that the professional and the amateur
are working from an entirely different point of
view, and it is rather unfortunate that there should
be this criticism of the profession.

I would ask Mr. Coursey one technical point.
Mr. Coursey said his radiation resistance was
24 ohms. I do not think that is right. With 24
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ohms the radiation efficiency would be something
like 80 per cent., which is enormous, and has never
been known. I think that the vertical aerial or
its effective height might be equal to this height.
As a matter of fact I think it is only about half
its height. I am taking the effective height of
about 30 metres ; the radiation resistance is about
4 ohms, which would give you 60 watts radiation
efficiency.
Mr. L. McMichael.

I do not think there is anything I want to discuss,
but I desire to say that I hope everyone will
realise how very hard Mr. Coursey has worked
on these tests. Many of us put in a certain amount
of time which was great pleasure. The whole
inception of the thing, and the real hard work has
been done by Mr. Coursey, and we ought to include
Mrs. Coursey; who also has devoted much time
to the work.
Mr. Maurice Child.

There are one or two remark.% that Mr. Coursey
made at the beginning of his discourse which I
think I might emphasise. The first was the
reference to the improvements in the reception
of the signals from the American amateurs in this
country this year, and he put it down to the fact
that it was customary for us to carry on our work
on the low power of 10 watts, that is to say, the
average power allotted to amateurs by the Post
Office of 10 watts, and the result of that has un-
doubtedly been that our receiving sets have been
enormously efficient. To that extent we are
indebted, of course, to the Post Office for their
kindness in limiting our power for experimental
work. On the other hand, however, I was rather
disappointed that Mr. Coursey took the attitude
that we should all feel indebted to the l'ost Office for
allowing us to use for a short test-about a quarter
of an hour or so every night --about to 1 kilowatt
of energy. I think that as a scientific body,
working on a scientific subject, we ought to feel that
we have a right to demand to use the power which
is required to carry out a definite scientific ex-
periment, and not to be expected to go down, as
it were, on our knees and pray to the Post Office
to allow us to use a few more watts than customary.
After all, these services are important, and they
belong to us as a community, and they should feel
that they have to give these facilities freely when
required, and not out of kindness. It is only a
little point, but 1 wish to let my views be
recorded.

There is a little technical point which Mr.
Coursey touched upon which is interesting. I,
with others, had a certain amount to do with the
actual operating work in this station, and I amused
myself periodically, when I was not actually trans-
mitting, by carrying out a few little experiments
on my own account, and I quite agree with Mr.
Coursey that I had to be extremely cautious in
working on that station. It was the most un-
comfortable station I ever worked, with an 8,000
volt to earth accumulator on the floor. Mr. Coursey
mentioned that between aerial circuit and the
closed circuit inductance we used a glass plate,
and that reminds me of a little point which happened
there which struck me very much at the time.
The glass plate was put there in the first place
for insulation purposes, and was a convenient
method for preventing the coils getting close to
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each other. One day the glass plate got punctured,
and I substituted a sheet of ebonite. In the course
of about a minute and a half it began to smell
most horribly, and I thought I had better take it
away, and in doing so got a very nasty burn,
not from the current, but from the heat of the
ebonite.

Subsequently we took away the glass sheet,
and managed to support the coil in the air, with
enormously increased efficiency in the aerial
circuit. A point which is of interest to us working
on transmitting circuits is this, that using a 200
metre wavelength, you want to be very cautious
not to use any other material than air for winding
the coils on.
Mr. G. G. Blake.

I do not know that I have anything really that
I can add to this. I would rather like to amplify
the remarks made by Mr.McMichael as to the amount
of work which I noticed Mrs. Coursey did in collect.
ing all these results.
The President.

One or two things occur to me in connection with
this discussion. The professional referred to by Mr.
Eckersley is of course very stiff and conservative.
He takes a formula like the Austin formula, which
has been demonstrated in a rough way and only on
long wavelengths, and he tries putting various
values for wavelengths in that formula. He may
arrive at a result such as that if 3,300 metre waves
travel across the ocean with a certain amount of
loss in the daylight, then the 300 metre waves
will travel across with about 2,000 times that loss.
and therefore it seems hopeless to attempt trans-
mission with short waves. That formula has only
been confirmed in connection with wavelengths con-
siderably greater than 3110. But it may be that for
say 600 metres and less the formula encounters
a different set of conditions, and it looks rather as
if that might be the case. I daresay some of you
were here in this room a week ago when Dr. Nicholls
described the experiments made by the Western
Electric Company between Long Island and London
in transoceanic telephony. He showed two
curves, one of them the daylight curve, the
other the night curve, and the formula of Austin
was correct for the daylight results on long waves
of 5,000 metres, but the formula did not correspond
well with the night results until you left out part
of it. The curious physical result was that these
waves appeared to travel across the Atlantic in
the night as if they were moving on a flat earth
and there was no absorption, that is, as if there was
no curvature.

Well, that is very remarkable, but the short
wave results which Mr. Coursey and his collabora-
tors have got seem to show that more than that
happens when the waves are short, that is to say
that the upper atmosphere does really come in,
and that reflection assists the transmission, because
the waves seem to travel much better than they -
would on a flat earth. It looks as if the sky did do
something in the way of helping these short waves
across, and I think the subject is well worth follow-
tng up, because conservative professionals will
have to be converted before anything powerful
and extensive can be done.

A vote of thanks was then proposed by Admiral
of the Fleet Sir Henry B. Jackson and seconded
by Mr. Maurice Child.
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Questions and Answers
NtITE.-This section of the nusgazine is placed at the disposal of all readers who wish to receive advice

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

" E.W.H." (Edinburgh) asks questions relating
to the receiver diagram given on page 601, February
3rd issue.

The diagram referred to on page 601 in the issue
of February 3rd is, of course, covered by patents, but
one is allowed to build a receiver wired according
to this diagram for one's own experimental use.
The set may not be sold, however. The trans-
formers shown in the diagram are low frequency-
that is, from the right hand side of the diagram the
three transformers shown are low frequency.
Connected in the anode circuit of the first valve is
a plug-in coil and, coupled with this coil is the
reaction coil. A telephone transformer may be
purchased from any of the advertisers in this
journal. Low resistance, that is, 60 ohm tele-
phones, should be used.

" A.D." (Leven) wishes to build a receiver, and
asks for suggestions.

We suggest you use a five -valve receiver corn -
prising two H.F., one detector and two. L.F. valves,
with an additional power valve connected to
operate the loud speaker. The aerial should be as
high as possible, and the length must not exceed
100' from the free end to the earth terminal, by
the Post Office regulations. A number of suitable
diagrams are given in this journal from time to
time. If you are thinking of building the instru-
ment yourself we shall be glad to refer you to a
suitable diagram if you have any difficulty in
making a choice yourself.

" I.R." (Watford) submits sample stampings
which he proposes to use in the construction of inter-
calve transformers, and asks for particulars.

We are afraid we cannot give you the number
of turns for the windings of the L.F. transformer,
because the number of turns depends very greatly
upon the method of winding, the amount of
insulation used, and so on. The No. 40 S.S.C.
wire is very suitable for windings of the transformer.
The stampings are of suitable size, and we suggest
you wind the bobbin one-third full of wire for the
primary winding, and then fill the bobbin with the
secondary winding. This winding will give a
ratio of approximately 2 to 1, and a very satis-
factory transformer should result." J.G." (Edinburgh) refers to the diagram given
on page 867 in the issue of September 30th, and asks
for advice.

If the diagram given on page 867 of the issue of
September 30th has been carefully followed the

receiver should give good results. If the receiver
works well with the high frequency valve dis-
connected we suggest the reaction coil connections
are not correct. If you have made the reaction
coil so that it rotates through 360 degrees, of course
this fault cannot exist. The probable cause of the
trouble is that the anode circuit does not tune to
the same wavelength as the aerial circuit, and we
suggest you reduce the capacity of the anode tuning
condenser. In addition, one or two tappings should
be taken off the anode coil, with the object of
changing the constants of the circuit so that the
wavelength range may be adjusted. While experi-
menting, it would perhaps be better if you short-
circuited the reaction coil. The method of tuning
is rather difficult to explain. We suggest you
adjust the aerial circuit with only a valve detector
in circuit. Then connect the high frequency valve
and make alterations to the anode circuit until the
signals are heard. The H.T. voltage should be
about 60 volts, and the L.T. 0. The high frequency
valve will not work properly unless the filament is
sufficiently bright.

" V.L.N." (Cheshire) asks what is a T. V.T.
unit.

The T.V.T. unit referred to on page 830 of No. 26,
Volume X, of The Wireless World and Radio Review,
may be purchased from dealers in ex -Government
wireless stores. The T.V.T. unit is simply an
induction coil with a make and break. The primary
circuit contains an accumulator, the make and
break, and the primary of the induction coil. The
secondary circuit contains the secondary winding
of the induction coil. The secondary winding
should be connected with the rectifier valves and
smoothing apparatus. A spark coil such as is
suggested could no doubt be made to operate
satisfactorily, provided care is taken not to allow
the secondary voltage to become excessive. The
circuit of this instrument is given on p. 90 of the
Amateurs' Book of Wireless Circuits by F. H.
Haynes.

" F.F." (S.E.I8) submits a diagram of his
receiver, and asks (1) Is the diagram correct.
(2) Which coils should be used for A.T.I., reaction
and C.C.I. (3) Are the B.T.H. type valves useful.
(4) May a common L.T. and H.T. battery be used
when an L.F. amplifier is connected.

(1) We have examined the diagram submitted,
which is correct except that the anode tuning
condenser has rather too large a value. A
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TOMLINSON
3, FINCHLIN ROAD, ST. JOHN'S WOOD, N

Hampstead 1844

ANNOUNCE
that owing to the constant fluctuations in
market prices they have decided for the
time being not to advertise the actual
prices of their Components and various
Wireless supplies.

We are watching the markets carefully
and exercising the greatest possible dis-
crimination in the purchase of our stock,
as a result of which we are able to
maintain our prices at the lowest
level.

Our decision in this respect will un-
doubtedly be in your favour as we are
thus able to give you the advantage of
the favourable terms we obtain.

We manufacture a complete range of
Wireless goods from a component to a
62 Guinea Cabinet Set and provide not
only the best on the market but an
entirely free expert service which covers
every Wireless requirement, amateur
or professional.

Current prices end particulars
by return (a 'quest.

\ \

ELIMINATE DISTORTION

-*4

Gimbolder Tuning Stand. (Patent applied tor.)

SECURE PERFECT TONE RE-
CEPTION and Eliminate Distortion

due to Condenser action
by using

"IGRANIC"
GIMBAL MOUNTED HONEYCOMB COILS

with

GIMBOLDER TUNING STANDS
Write for Leaflets U10.

Queen Victoria St.,
LONDON.

GLASGOW.
MANCHESTER.
NEWCASTLE.

Works :

IGRAMIC Elstow Road, BEDFORD.

ELECTRIC Co.Ltd
RADBIRMINGHAM.BFORD.
CARDIFF.
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More and More Wireless
Manufacturers are specifying

BROWN'S
Super -Sensitive

1)
TELEPHONE
RECEIVERS
Types A and D

THERE MUST BE REASONS FOR THIS.
It is because, with the "BROWNS' 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)
120 ohms
Over 190 ohms to 4,000 ohms ..
4,000 ohms to 8,000 ohms ..

Oarriage Paid in U.K.

The Pair, PRICE: Type D (with Cords)
82 18 0 120 ohms, the pals 22 8 0

$ 2 0 Over 190 to 4,000 ohms, the pair 2 12 9
3 9 0 Carriage Paid in O.K.

OBTAINABLE FROM ALL WIRELESS DEALERS.

In universal use. Supplied to British awl Foreign Governments.
Illustrated Calalague of our Headphones, Loud Speohers mid Amplifier post 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." Telephlne-Chiswick 3r '313.

Sole Agent for the Argentine-Horacio D. Guerrero, Las Herm, 5466 Buenos Aires.
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0.0001 mfd. condenser would be quite suitable if
it is desired to receive broadcast transmissions.
(2) If a set of Burndept concert coils is purchased
the largest coil, No. S 4, should be used in the anode
circuit. S 3 in the aerial circuit, and S 2 in the closed
circuit. The same ratio holds whichever typo of
coil it is desired to use. (3) The B.T.H. type of
valve as a rule gives very good results when used
in any portion of a valve receiver. In general.
however, " R " type valves give better results as
low frequency amplifiers. (4) When connecting
up the receiver to the low frequency amplifiers.
a common H.T. and L.T. may be used. It is
advisable to examine the amplifier and make sure
that the -H.T. is connected with +H.T. in the
manner shown in the diagram submitted, otherwise
the L.T. battery will be short-circuited.

" A.C." (South Wigston) asks (I) Whether the
diagram submitted is correct. (2) For particulars
of a coil marked A in the diagram, which is the anode
coil. (3) Would honeycomb type coils having the
dimensions given be suitable for use in this receiver
for the reception of broadcast transmissions. (4) 18
the proposed aerial suitable.

(I) We have examined the diagram of connec-
tions submitted and they are correct. The coil
marked A in your diagram may be a cylindrical
coil 4" in diameter and 4" long, wound with No. 30
double silk -covered wire. There should be 16
tappings. (3) The proposed honeycomb type coils
are quite suitable for use with the receiver. (4) The
aerial will be satisfactory, provided the lead-in
wire is kept well away from the sides of the wall.
It should not be held against the wall for a distance
of 24' as suggested.

V
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Ltd., in which all values are indicated. The principle
of switching is given, and you will have no difficulty
in making connections to a five -valve receiver. (2)
The suggested former is too small. To cover the
wavelength range desired we suggest you use a coil
4" in diameter and 6" long, wound with No. 33
S.S.C. wire 18 tappings should be taken. (3) It
is better to use a separate rheostat for each valve
instead of using one rheostat to control the filament
temperature of two or more valves.

" VARIOMETER " (Chesterfield) asks
(I) Whether the diagram submitted is correct.
(2) What is the wavelength range of the circuit
given when the coils have the values submitted.
(3) What should be heard when one uses this receiver.
(4) Could a diagram be given which will cover all
wavelength ranges.

(1) We have examined the diagram submitted,
which is correct, and is quite a standard circuit.
It has appeared a number of times in these columns.
(2) The wavelength range of the receiver will he
from approximately 200 to 800 metres. (3) We
cannot say what signals you will receive on this
receiver. This will depend upon your skill in
tuning, and upon the power of the transmitting
stations. You will probably hear the British
broadcast transmissions and ship stations. (4) Most
of the diagrams given in these columns, in which
plug-in coils are used, are quite suitable for receiving
signals having any wavelength. It is not possible
to construct a variometer which alone would
enable you to cover a wide wavelength range such
as suggested. We suggest you use plug-in coils in
the manner shown in the diagrams given in these
columns.
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1' ig. 1. This diagram gives the connections of a four -valve receiver with switch for connecting or disconnecting
the H. F. and L.F. valves. Other switches ate connected so that a crystal may be used instead of the

valve detector.

" T.H.J." (Derby) asks (I) For diagram of a
five -valve receiver comprising two H. F., one detector
and two L.F. valves, using a three -coil holder, and
with the tuned anode method of high frequency
amplification. Switches are to be provided for
cutting out the H. F. valves, and telephone jacks for
the L.F. valves. (2) Will the former. particulars of
which are submitted, when wound with wire, be
suitable for use as the anode coil. (3) Is it necessary
to use a separate rheostat for each valve.

(I) We would refer you to the many diagrams
arranged for this purpose in " The Amateurs' Book
of Wireless Circuits," price 2s. 6d., Wireless Press,

" C.J.S." (London, N.22) asks (I) For a
diagram of a receiver comprising one high frequency,
one crystal detector, and one L. F. valve, with switches
so that the receiver may be used as a crystal receiver,
crystal and H.F. valve, crystal and L. F. valve, H.F.,
crystal and L.F. combination, or two -valve receiver-
that is, with a valve detector and high frequency
amplifier. (2) What would be the turn ratio of
three honeycomb coils suitable for use in the primary
and secondary and tuned anode circuits of the
receiver. (3) The aerial is a double wire inverted
L type ; it is used indoors. Would it be an advantage
to connect another two wires to the flat top of the aerial.
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(4) Does a tuned anode coil couple with the secondary
coil when a three -coil holder is used. If not, where is it
connected.

(1) The diagram given in Fig. 1 will allow you
to use the following combinations :-1. With
switch 1 to the left and switches 2, 3 and 4 to the
right, the valve detector with note magnifier is used.
2. With switch 1 to the left, switches 2 and 3 up,
and switch 4 to the left, the valve is used as a
detector alone. 3. 1Vith switch 1 to the right,
and switches 2 and 3 to the left, and 4 up, the
crystal is used with the note magnifier. 4. With
switch 1 to the right, switches 2 and 3 to the loft,
switch 3 to right and 4 up, the crystal is connected
to the telephones. The high frequency valve is
controlled by a separate switch. (2) We cannot
give the turn ratios of the honeycomb coils exactly.
If a No. 75 coil is used in the anode circuit, No. 50
coils should be used in the closed circuit. The
coil which is used in the aerial circuit will depend
upon whether the aerial tuning condenser is used
in series or parallel with the A.T.I., which may be
a No. 75 coil or a No. 35. (3) We do not think
much would be gained by the addition of two
more wires to your aerial. (4) The anode coil
should not be coupled to the three -coil holder.
It should stand quite apart from the aerial and
closed circuit coils.

0

NF VALVE
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be as short as possible and should make connection
with a good earth.

" G.E.B." (Manchester) asks (1) With refer-
ence to the three -valve receiver given in the article
entitled " Experimental Station Design," in the
issue of October 28th, 1922, could the connections be
given showing how a set may be connected for changing
over from the valve detector to a crystal detector.
(2) Could a diagram be given showing how a frame
aerial may be connected in place of the outdoor aerial.

(1) and (2) The diagram is given in Fig. 2. See
reply to " C.J.S." (London, N.22.).

E.A.P." (Leeds) asks (1) For a diagram of a
three -valve receiver comprising one detector, and two
L. F. valves, with switching arrangements so that one
of the L. F. valves may be thrown over to the high
frequency portion of the circuit and become a H. F.
amplifier. (2) At what frequency does an air core
transformer become inefficient and an iron core
transformer become necessary. (3) The receiver
has suddenly developed the habit of generating oscilla-
tions without adjustments being changed. What is
the likely cause. (4) Would a small condenser
connected across the reaction coil improve matters.

(I) The diagram is given in Fig. 3. We do not
recommend the connection of Dewar type switches
for the purpose of transferring the connections
from the L.F. portion of the circuit to the high

TUNED ANODE
COIL

H F TRANSFORMER
COIL

8
O

Fig. 2. .1 three -valve experimental receiver.

" C.B." (Hampstead) asks (1) Which is the
best type of indoor aerial. (2) What is the best total
length for a ceiling type aerial, and should the frame
aerial be in series or parallel. (3) What is the best
arrangement for a frame aerial, with size and number
of turns. (4) 18 the length of the aerial wire material.

(1) We suggest you use a frame aerial. (2) When
a frame aerial is used no other aerial need be used
in conjunction with it. (3) We would refer you
to the article entitled " Frame Aerials in Radio
Reception," which appeared in the issue of
January 27th. (4) An earth wire is not needed
when a frame aerial is used. but if an outdoor aerial
is employed an earth wire is needed, and it should

frequency circuit. The switches in the diagram
show how to cut out L.F. valves. (2) Iron core
transformers may be designed for use in radio cir-
cuits, but generally it may be said that iron should
be kept out of a coil when the currents flowing in
the coil have a frequency of about 50,000 cycles.
(3) We cannot say exactly why your receiver
should generate oscillations suddenly without
adjustments being made. We suggest you examine
the earth connection, and also connect a 2 mfd.
condenser across the H.T. battery. Try a new
grid leak. The addition of the small tuning
condenser mentioned in (4) will probably enable
you to obtain finer reaction control.
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WIRELESS TE
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THE BRITPHONE 4A

A NEW
BROADCAST

RECEIVER

P.O. Registered No. 0431

This Receiver, now placed on the market for
the first time, will receive all British Broad-
casting even in districts which are normally
" dead spots." It will receive Hague
concerts on a Loud Speaker in any part
of England. Under favourable conditions
it will receive U.S.A. broadcast concerts.

PRICE

EMPLOYING

VARIABLE

REACTION

It is extremely selective, and a broadcasting
station a mile away can be tuned out and a
distant broadcasting station brought in without
interference. No plug-in coils are employed,
the tuning being the most efficient method
known. The last valve may be used as a
power valve with a Loud Speaker.

with polished mahogany cabinet
Ditto with all accessories and
Western Electric Loud Speaker 44 Gns.

All " Britphone " Apparatus is approved by the Postmaster -General ana
is manufactured under Marconi Licence.

34 Gns.

Send for our Illustrated Catalogue 3d. post free.

BRITISH WIRELESS SUPPLY Co. Ltd.
Head Office 6, BLENHEIM TERRACE, LEEDS Phone -26926

London Showrooms 64, FRITH STREET. W. (off Shaftesbury Avenue)

`DEMONSTRATIONS 'DAILY Phone Gerrard 2789

NEWCASTLE
18. Eldon Square.
Phone -360 City.

SOUTHAMPTON
4, Pembroke Square.

above Bar.
Phone -403.

"6351.z.lay-1,19,"

WEST
HARTLEPOOL

I I. Church Street.
Phone -373

BELFAST
8, Corporation Street.

MIDDLESBORO
26. Newport Road.
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" J.D.S.G." (Derbyshire) asks (1) Whether
the Post Office would permit him to use a circuit
of the type submitted. (2) How may permission
tortranatnit be obtained.

(1) The diagram submitted is correct, and we
think the Post Office would give you permission
to use it for the reception of broadcast transmissions.
(2) We suggest you communicate with the Secretary
of the Post Office, London. .

AND RADIO REVIEW 881

give him permission to use a receiver wired according
to the diagram. (2) 18 the circuit thoroughly practi-
cable for the reception of C.W., spark and telephony
signals. (3) Is it possible to add a high and low
frequency amplifier to this receiver ; if so, could the
connections. be given. (4) Could a fixed coupling
between the closed aerial circuits be used, and the
remainder of the A.T.I. and closed circuit inductance
be apart .from the coupling coils.

Fig. 3. This ix a. three -valve receirer the first valve of which may be used ax a H. F. amplifying valve or as
a detector valve.

" NOSEY " (Cardiff) asks (1) Why does the
use of resistance wire in a high frequency transformer
slightly extend the tuning range. (2) Would the
same effects be obtained in the case of the tuned
anode method of high frequency amplification. (3)
Why should the use of resistance wire have any
effect at all, in view of the fact that the resistance
of the valve is of the order of 20,000 ohms. (4) It
is found that the signal strength is the same whether
the anode coil is wound with No. 40 or No. 24 copper
wire. Is this correct.

(I) If the high frequency transformer is wound
with resistance wire, tuning is flattened consider-
ably, therefore the range is slightly increased.
The strength of the signals would not be so great
when the windings are wound with resistance wire.
(2) The effectiveness of a tuned anode circuit
depends very greatly upon the resistance of the
coil and the condenser circuit. If the resistance
is high, there could be no rejector effect. If the
resistance is low, the tuned anode circuit will only
allow signals of the wavelength to which it is tuned
to be effective. (3) The resistance of the valve
has nothing to do with the resistance of the tuned
anode circuit, which is a separate oscillatory
circuit tuned to the wavelength of the signal.
(4) When receiving short wavelength signals we
can quite understand that a very little difference
in the volume of the signal received would be
noticeable, even when the coil is wound with No. 40
copper wire instead of No. 24. You would pro-
bably notice a great increase in signal strength if
the reaction coil were coupled with the tuned
anode coil, so that the resistance in the circuit is
almost neutralised.

" W.B." (Norfolk) submits a diagram of con-
nectiona and asks (I) Whether the Post Office will

(1) The diagram submitted is not quite correct.
The grid condenser should not be variable. The
coils and condensers shown in the anode circuit
do not serve any useful purpose. We suggest you
rewire the receiver according to the diagram
Fig. 4, page 678, February 17th issue, which
shows the connections of one high frequency,
one detector and one L.F. valves. We think
the Post Office will permit you to use a circuit
(If this description. (2) The circuit will be
quite useful for the reception of signals desired.
(3) The method for adding H.F. or L.F. connected
valves is given in practically all issues of this
journal. (4) The proposed arrangement is quite
suitable. A portion of the aerial coil may be coupled
with a portion of the closed circuit coil.

" J.E.R." (Evesham) asks (I) For a diagram
showing how to connect a power amplifier suitable
for a loud speaker. (2) May the 120 Brown micro-
phone relay be used in conjunction with a " Magna-
vox" loud speaker.

(1) A power valve amplifier is connected in
exactly the same way as a low frequency magnifier,
but a few cells should be connected in the grid
circuit to make the grid a little more negative.
The J!I.T. volts should be higher than normally
used. Care should be taken when using a power
amplifier that the loud speaker is not burnt out.
It is not always necessary to use power valves just
to operate a loud speaker for ordinary use. (2)
The Brown relay may be used to operate the loud
speaker, provided a transformer is connected with
the loud speaker. We suggest you purchase a
suitable transformer from the manufacturers
of the amplifier.

" H.J.H." (Paddington) asks (1) Is the circuit
submitted correct. (2) Could reaction effects be
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obtained by coupling the coils marked C and D in
the diagram. (3) Does a person who applies for
an experimental licence and who states that he intends
to listen to the broadcast transmissions pay an addi-
tional fee. (4) Are the types of coils referred to
suitable for use as tuned anode coils.

(1) The diagram submitted is quite correct, and
is a standard circuit. A number of similar circuits
have appeared recently in these columns. (21
Reaction effects cannot be obtained in the manner
suggested. It would ho necessary to couple coil
1) and coil B, and then there is the danger that
oscillating energy may be transferred to the aerial
circuit. (3) The cost of an experimental licence
is 10s., and one does not have to pay more if it is
intended to listen to broadcast transmissions.
(4) The type of coil suggested is satisfactory.

" KEMS-WAT " (Watford) submits a plan
of his three -valve panel and asks us to complete the
connections.

The diagram is given in Fig. 4.
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may have a primary winding of the same dimensions
as the intervalve transformer, but the telephone
winding should be 1,000 turns of No. 34 S.S.C. wire.

" G.A.S." (Erith) asks (1) Whether the diagram
submitted is correct. (2) What would be the numbers
of suitable honeycomb coils for use in the receiver.
t3) Is there any disadvantage in mounting the whole
of the variable condensers required in the receiver in
one cabinet.

(1) The diagram submitted is correct. The
connections shown between -H.T. and +L.T.
may stand, as there is not a great deal to choose
between this connection and the alternative, namely
-H.T. to -L.T. (2) For the A.T.I. we suggest
you use a No. 75 coil, a Ko. 50 coil for the closed
circuit. and a No. 35 coil for the reaction coil.
It will be better, however, to purchase, in addition
to the above coils, Nos. 100 and 150. The size of
the reaction coil depends very greatly upon the
winding of your receiver. and cannot always be

oP
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" C.R.L." (Windsor) wishes to make basket
coils and asks for particulars of the former and wire
to be used.

We suggest you use a former 2" in diameter,
containing 13 spokes. Six coils should be used.
each coil having 90 turns of No. 28 D.C.C. The
coils should be connected in series and a spacing
washer fastened between each coil, so that the
total self -capacity is not appreciably raised.

" S.F.P." (Birmingham) wishes to construct
a telephone and low frequency transformer and asks
for particulars.

The iron suggested is satisfactory, although it is
better to use soft iron wire. We suggest you wind
a bobbin to long and 21" in diameter. The
figures are applied to the winding space. The
bobbin should be wound for one-third of its space
with No. 40 double silk covered wire for the primary.
and the remainder of the winding space should be
tilled with No. 44 single silk covered wire for the
secondary. The iron should be cut out so that it
fits round the bobbin. The telephone transformer

accurately estimated. (3) Provided the connecting
wires are kept reasonably short, no ill effects will
result from mounting the condensers in one cabinet.
If the connecting wires are long losses will occur.

SHARE MARKET REPORT.

Prices as we go to press on March 23rd are :--

Marconi Ordinary .. £2 11 6

Preference 2 5 0

Debentures 108 0 0

Inter. Marine S

91 Canadiaut 10 9

Radio Corporation of America :-
Ordinary .. 17 3

Preference 14 9
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BUILD A POWERFUL SET!
Use this Radio Frequency .,,:; .r ,.

the range td
Does away with plug-in transformers and inconvenient

anode coils with their variable timing l'OndellSent..
The LISSE2f Reactance Capacity method of rouPling

H.F. Valves is rapidly becoming the t widely adopted
means of achieving radio frequency amplification, particularly
on the shorter range of wavelengths.

It is made for two ranges. Mali designed to give maxinium
efficiency on broadcasting band of wavelengths. and the larger
piteeffect hely ..wens the higher range as well.

The Reactance and Capacity values tin each tapping point
an so arranged as to give maximum impedance values and
to make the ertil entirely self -tuned, so that a variable con-
denser is innireessary.

Only two connections to make. apart front the usual coupling
condenser and grid leak one connection to the II.T. positive
and the other to plate .f HI'. valve.

Tinned soldering tags an- provided.
Hours of work saved. (filly one hole to drill in panel.
Blue Print s,,,1 out with each. plainly showing neeessary
n nerliuus.
Selectivity of a set. greatly iiiiprgwed because it enables

of radio tmqu. ucc .1111plilleatill11 to Ile iunnrrliatrly
nod independently 1111,111. No variable condense' is re.piired.

Range 150 to 600 metres. 6 tappings. with multiple 27 6switch complete ..
Range 150 to 10.000 metres, 11 tappings and multiple 32 6switch complete

LISSEN
MULTIPLE
TELEPHONE
BOARD

LISSEN ANODE REACTANCE.

This comp t is meeting with a
demand.

ASK YOUR DEALER. If he cannot show you this com-
ponent. order direct. No extra charge for postage if any dealers
name is mentioned.

MANY DEALERS are missing much business by not ordering
a few days ahead of their requirements, and consequently
running out of stock of LISSEN Anode Reactances.

terrific

LISSEN TYPE T3. L.F. INTERVALVE
TRANSFORMER.

This is the best amplifying transformer that can Fe made
at the price. It is sold under the LISSEN name

16 6 guarantee.
. special transformer at a special price.
This LISSEN transformer is as good as many much more

expt nsive transformers.

That illustrated takes four pairs of
telephones in series with switch to cut
in and out any desired number up to
the limit of the board. A useful acces-
sory to any equipment, beautifully
made and finished. Has the usual
smooth, wiping contact always associ-
ated with LISSEN switches.

Traders should send for Samples of LISSEN Anode Reactances
CGsh with initial orders avoids delay. Accounts opened if two good trade references given.

LISSEN COMPANY
Telephone : 1072 HAMMERSMITH

WOODGER ROAD, GOLDHAWK ROAD, SHEPHERD'S BUSH, LONDON, W.12
N.B. Woodger Road is close to Goldhawk Road Metropolitan Railway Station.

Lissen Apparatus well thought out, then well made. 1
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Result of

14 Years' Experience

" As good as Brandes

HAVE you ever wished that
distant stations would " come

in" loud and clear ? Qr that
your Headset was really comfort-
able ? If either; of these are your
wishes buy a BRANDES "MATCHED
TONE " HEADSET and get more
out of your Receiving Set with com-
fort. Your dealer can supply this
telephone Headset. Ask him for it.

71

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.

.4%W/4,4, ,,,, ,,,,,  ,"" ,,,,
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Even such friends of yours as are not keenly interested in radio
will admire the handsome appearance and perfect finish of your
G R.C. installation. And those who are radio experts will be even

enthusiastic over its splendid performance.

The installation illustrated is just one of many types
of G.R.C. Radiophones. An ideal set for general use.
Highly sensitive, selective and efficient-easy to
operate-finely made in every detail. Meets the
requirements of keen radioists who recognise and
demand the best. Yet it is so simple to use that
perfect results can readily be obtained by novices.

Ask your Dealer to show you
this and other G.R.C. Sets and
parts, and write for complete free
catalogue.

more
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111111E-111
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11111=1111111=1

11111112-111111E1

11111 ta-1111N1-5-1 11111211 1
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11111 IIII11=111111E1111E 11E-11 ,--
111111E111111E-111111-0111 111111E-arI -

11111 2-1111111R_ 111_51111 Rom
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To the G.R.C.16 has been attached G.R.C.13
Amplifier and G.R.C.27 Loud Speaker. Con-
nected to G.R C.1o4 Frame Aerial it obviates the
necessity of erecting an outdoor aerial With
an outdoor aerial the minimum effective range
on Loud Speaker is 10o miles,

XXV
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,GENERAL RADIO COMPANY,
TWYFORD ABBEY WORKS, ACTON LANE, HARLESDEN, N.W.10
Tereph. Willesden 3055 (3 hole,. Telegrams: " Millian:). 'Phone, Landon.-

SIIOILT00111S : to5, Great Puttla): Srleet. Tr PR .I Vt' rilinhttrek ar,1 Mae/ford.
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CONDENSERS
High in Quality.

Un-
assembled

901 ..6/6

00075 5/3

1005 ..4/-

)003 ..3/ -

' 0002 ..2/6

0001 ..2/3

. 0000F, 2/.

Turned Ebonite
Plates 1/8 per

pair extra.

cke

Low in Price.

v

11110011.41111 ikaule
11111.115:17 a- 43
11111616111 -"IL

1V -11r..
MOM /

FireL

oimomorm
111151.1161rWlEs

0111116
11.1111111

00111"1"--"L
mia11111L."
01.10111."
111011115M"4
11111.111111V-4

veva

"Ms

Assembled

.001 10,16

.00075 7/6

.0005 ..7 -

' 0003 .. 6/6

 0002 ..6 -

0001 ..5/6

'00W-)5 4/6

Complete

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

Telegrams: Ormorakngi. Telephom : Holborn 1812.
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WOOD
TRUMPETS

For LOUD SPEAKERS
GRAMOPHONES, Etc.

WE HAVE MADE
MANY THOU-
SANDS OF
THESE FOR
YEARS PAST,
BY OUR SPECIAL

PROCESS

TO FIT ANY
STANDARD

LOUD SPEAKER

SPECIAL TERMS FOR CONTRACT

TRURO WORKS
8, BRACKENBURY ROAD, LONDON, W.6

ACCUMULATORS
(CELLULOID)

Best British make, Guaranteed

EXCEPTIONAL

STOCKTAKING BARGAINS

4 volts 6o amps. 19 6 (usual 35/6)
4 99 80 24 - 99 42/-
4  loo 27:6 PP

8

6 ,, 6o 29/6 91 53/3
6 120 r /658 4in Teak Box 1. 1 10//6-

APPROVAL
against cash. Carriage forward.

H. SMYTH, LIMITED
53, Museum Street, Bloomsbury, W.C.1
'Phone-Gerrard 9153. Tel. .4 dd.-Nativities, London.

"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.

iteM kd., Ask for particulars of the
" Ever -Ready " Dry Battery

,xtic0c4;2n. for Low Temperature Valves.

DP° .PLt The Ever -Ready Co. (Gt. Brit.), Ltd
HERCULES PLACE, HOLLOWAY, LONDON, N.7.
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awaited
tWieiew fek Pa.ik
THE CHEAPEST
2 -VALVE SET 'ON
THE MARKET.

with
latiir Batter% .
Aerial Insulators (OUT
RAMS), and pair
I leailphones. Price £12.
TAX PAID.

\ splendid addition to
sid is collr

TWO -VALVE AMPLI-
FIER at £6 {TAX PAID),
1., dilly designed rid-
oupling on direct. This

.rues you a FOUR -
VALVE SET at LOW
PRICE ot £18. (Val v.,

A SUPER CRYSTAL
SET.

(As sanctioned by theiPost
Office. With radius of it t..
20 miles). This set comprises
Ebonite Panel mounted in
oak cabinet; Tuning Coil
with wavelength of 300 to5o0
metres, with Silicon Crystal
Detector and Variable Con-
denser: one pair of 4,000
ohms Headphones ; zoo'

3 -VALVE SET, of Aerial %Vire and two
This set is specially designed Insulators (GoTRApop. All
for receiving all U.K. broad- complete for listening ir
casting programmes. Passed Price £4 ye, dd. Bit. 1 -

by G.P.O. Price £16 5a. surcharge, 7 6 extra.

PILLAR AND REEL INSULATORS.
Manufactured by Mars. OUTRAINS, ill,. It.

l test EIIIZII,Il porcelain.

I\ 4;6
_,4121.....117 per doz.

SIX'Cial pd. II. till- It..,), for 111.1.111till.,.

HEADPHONES. 1-
1{{, ,,,{{h{ 1.1 21 6.

:10 -.

2, -
per doz.

INTERVALVE TRANSFORMERS
\I !;
20 - : British make.

l'he British Central Electrical Co., Ltd.
6,8, Roseber} :\venue, London, E.C.1

'r No/bon 5548.
We are the sole 1.111111011 and Smith Midland Agents tor

OUTRAMS INSULATORS.

MAtwn 31, ion

Dry Batteries for Wireless Sets
No. 1 W.- Standard Pocket -lamp size, 41 volts (as illustraL
t i . di -with patent spiral wire terminals for connecting in

Insert straizht tdminal in spiral of next battery imsd bend
same, no soldering required.

PRICE 7/- Per doz.
NOTE.-(1 doz.-54 volts).

NEW TYPE.
No. 2 W. Slab.
15 volts.' screw
terminal, 3 plug
sockets, 3 -volt
tappings with
wander plug.

Size
V x Ex 4'
high.

PRICE
s/ -

EACH

NEW TYPE.
No. 4 W

38 volts
screw terminal,
la plug sockets.
t -volt tappings
with wander
plug. Sizer x xt- x zi-

igh.

PRICE
7/ -

EACH

No. 1 W.
Connect as illustration.

(Patent applied for).

BRITISH MADE-CARRIAGE PAID.
Manufactured by-

THE BRITISH BATTERY Co., Ltd.
Clarendon Rd., WATFORD, HERTS.
(Te:ephone : Watford 617).

IMIIIIIMMI IMIIIIMINIS

A Wonderful
2 Valve Set

ABSOLUTELY EFFICIENT.
The specification includes :-
Variometer tuning (the ideal form)
Range 75 miles. Will operate
loud speaker up to 20 miles range
on P.M.G. Aerial or 4 pairs of
phones at 5o miles. Complete
with 6 V. 6o amp. accumulator
6o V. HT Battery, too ft. aerial
wire, 4 insulators, x pair 4,000
ohm phones. Price including all
Royalties els : 15 : 0
Welk for revised lisi No. i6 of all
components, and everything wireless

BOWER ELECTRIC, LTD.
15. GRAPE STREET.

Shaftesbury Avenue. LONDON, W.C.2
Bach of Princes T Imam. Phone-Regent 2636.
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ANOTHER AMAZING RECORD
ON THE RELIAPHONE SINGLE VALVE ONE KNOB CONTROL RECEIVER.
Broadcasted programmes continuously received by an amateur at Tring, Herts,
from Birmingham, Manchester and Newcastle. READ WHAT HE WRITES :-

87. Akemans Street.
TRING, Herts.

Dear Sirs
March 2nd, 1923

,

Some weeks ago I purchased from you a One -Valve Wireless Receiving Panel, manufactured by the Wholesale Wireless Co., Ltd.,
and the results obtained being so satisfactory, you may be interested to hear of them.

On Friday last February 23rd) using an Ediswan A.R. Valve, I was able to hear Newcastle quite distinctly, although somewhat
distorted. I could, however, understand perfectly every word spoken. Manchester came in faintly, but clearly, and Birmingham much
about the same volume. It was not a freak reception as I can now find Newcastle and Birmingham at any time during broadcasting
hours, and last evening was able to hear and enjoy dance music from Birmingham. Although sounding as though one is looking through
the wrong end of the telescope, so to speak, it is perfectly clear in every detail.

I am situated 30 miles N.W. of London and am using a single wire aerial. BS feet long, including lead-in.
These results seem to me to be somewhat exceptional, and if you care to use this letter in any way as a testimonial, you have my

permission to do so.
Yours faithfully,

LENO. A. HOWLETT.
Ainsrs. Shoolbred & Co.,

Wireless Dept.,
Tottenham Court Road. N.W.1.

TYPE TESTED
and approved by

Postmaster -
General

Registered P.O.
No. mu.

RELIAPHONE ONE KNOB CONTROL RECEIVER.

RECEIVER
as illustrated

£1 10 0
Complete with

Accessories

L12 10 0
All Royalties

included.

This is another of the very remarkable records being achieved daily with our one knob control radio receivers. Last week's record was
made by Staff -Sergeant W. H. M. Goodwin, who received telephony at Bulford Camp from Seven British and Foreign Stations with our two -
valve Receiver. With a new three -valve set being shortly marketed distance will be completely annihilated.

RELIAPHONE =1ZET SATISFACTION
EXQUISITE IN DESIGN. BETTER VALUE IS UNOBTAINABLE.
DEMONSTRATIONS DAILY. CATALOGUE FREE.

THE WHOLESALE WIRELESS CO., LTD.,
103, FARRINGDON ROAD, - - - - -LONDON, E.C.1

Velephone -Clerkenwell 5312.
I 111111111111111111111111111111111111 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111
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Price List of Units
(In Sets of Parts)

No. I. 1 user Ulm .. 27 6
No. 2. Condenser Unit .. 42 -
No. 3. H.F. Amplifying Unit 13 6
No. 4. Detector Unit.. .. 17 6
No. 5. L.F. Amplifying Unit 33 6
Cabinets for r, 3, 4, and 5 .. 3 6
Cabinets for No. 2 .. 7 -

Valves extra. Postage extra.
3z -Page Catalogue of all Radio Conn -
portents ( fully illustrated) post free 3d.

PETO-SCOTT Co., Ltd.,
Featherstone House,

THE WIRELESS 1VORLD AND RADIO REVIEW MA9c9 31, 192:3
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A Complete OneValve
Receiving Station

I. to maks a vernalt.
OM  *las.
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...I. own I 

A COMPLETS Vat*, .....TV... Ca.s.
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Complete Aacilo .S:26 to ...942r1.5

The polected Unit System
for the experimenter of
moderate means.

rct; before Broadcasting was con-
templated, Peto-Scott Units were
rendering sterling service to keen

experimenters who found the experience
they were able to gain in those days of
immense value later oil.

It is safe fo say that a very large pro-
portion of those holding Esperimenier's
Licences to -day learnt the elementary
principles of Wireless Telephony nit Peto-
Scott Standardised Units.

This system is invariably selected :is
ideal for experimental work because of
its flexibility and economy. I'm instance.
any combination of Valves may be used
without the complication of multiple
,witches. Any form of H.F. coupling --
either Resistance Capacity, Transformers.
Tuned Anixle --can he used without a
-nigh' alteration of wiring. Its three -

64, HIGH HOLBORN, W.C.1. Tuner earn he used as a single

( ircuit or a loosely coupled wont a t
kill st ', 1.1
Sviteh

Its logldc cih n nt II.I
Viiits permit the use of Frame Aerials ---
thus allowing Broadcasting Stations to be
picked up without interference from other
high p. over Stations.

In short, the l'cto-Scott stimilarthstd
I 'nit System is essential to every Experi-
menter and no other System possesses halt
its advantages.

The Ibw,klet " " Siyiug hill
particulars is again ava:lable and copies
may be obtained at hd. each post free.
Because it also contains a full description

the elementary principles of Wirele-ts
Telephony, it is an excellent guide to
those about to take tip NVireless as .1

serious hobby.
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REACTION
OUR first Broadcasting models designed and

manufactured in October of last year con-
tained Intervalve Reaction (see our Circuit No.
2 1 of the R.I. book of Valve Receiving Circuits).
At that time variable reaction of any kind was
not definitely permissible. We therefore delayed
submitting new designs of apparatus until satis-
fying ourselves that we have absolutely the best
form of reaction which will uphold the high
degree of efficiency of our instruments and ensure
the greatest selectivity. We are satisfied that our
new models are as perfect as present wireless
science can make them. Arrangements have now
been made to fit variable reaction in all our 2, 3
and 4. valve instruments with other important
improvements.
The new models have all been passed b' the P.M.G. and

bear the Broadcasting seal.

Users of our original 2,, 3 and 4 valve sets can have
their instruments fitted with these latest improvements
so as to qualify for the new P.O. registered numbers
which will substituted for the old ones and engraved
on the instrument panel, at a nominal charge of 30/ -
plus carriage.

We are now in a position to deliver any instru-
ment up to 5 valves immediately from stock.

RADIO INSTRUMENTS, LTD.
Managing Director : J. OSEI'l I M.I.E.E.

Chief Desiguei W. A. APPLETON, M.B.E., M.I.R.E., (ate Admit -airy /,. officer.

Works. Offices &
Only Address.

ms: 12, HYDE ST., NEW OXFORD STREET, W.C.1Showroo

P.s.39)
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BROADCASTING RECEPTION SETS
OF EVERY DESCRIPTION, and everything for wireless at everybody's price

THE " DUO"
2 -VALVE RECEIVING BET
Designod for JIroadeasting only

This Set has a patent coupling and will
not radiate.

.1011 The High Tension Battery is enclosed,
and there are only six external terminals,
aerial, earth, 'phones, and low tension.
We claim that this Set is the easiest
2 -Valve Set to manipulate on the market.

Price, complete, all accessories
for working-
Including 'Phones, Batteries,
H.T. and L.T., Aerial Wire, Insu-
lators & Valves. Total *10 16a. Od.
B.B.C. Royalty Stamp, 11 16s. ex.

THE " PERFECTO "
VALVE BET

Comprises one D.T. valve
and one L.F. valve.
Functions alternatively
to the Orpheus, this Set
giving Volume where the
ither gives Range.
A Powerful Set for local Broad-
casting. Complete 'Phones, Bat-
teries, Accumulator, Valves,
Aerial Wire and Insulators tor-

n() 15s. Od.
B.S.C. Royalty Stamp,

152. Od.

ALL INSTRUIDUITS
PASSED FOR
BROAD CAS TI
LICENCE BY G.P.O.

SEND FOR

OATALOGUe

IITHE " ALDINSGATE
Single Valve Set, complete with all Accessories,
including 'Phones, Accumulators, H.T. Batteryand Valve ........17 10s. Od.
B.B.C. Royalty Stamp .. Os. Od.
If Aerial Wire and Insulators required, 5s. extra.
Hundreds of Testimonials for Efficient Working.

A TWO -VALVE BET WITH REACTION APPROVED NY
POSTMASTER -GENERAL FOR BROADCASTING. No. 0288.

Comprises one D.T. valve and one L.F. valve mounted in a hand-
some slope back cabinet. Separate filament control for each valve,
wavelength range goo -c,000 metres. Price complete with phones,
battery, accumulator. and valves aerial wire and insulator

813 13s. Od. 'yalty 5s. extra.

WIRELESS INSTALLATIONS LIMITED
(Dept. C.) 81, Turnmill Street, London, E.C.
(Nearly opposite Farringdon Street Station. Metropolitan Railway), five minutes from Holborn Viaduct
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THE " PLUG-IN " VARIOMETER.
(Prov. Pat. 34,279/22).

Price 15/ -
each, post free.

At last
A convenient Vario-
meter. It will fit any
standard coil - holder.

No separate
panel needed
No terminals to
connect. It covers the
whole band of Broad-
casting and Amateur
wavelengths. F o r
higher wavelengths use
series loading -coil or
parallel condenser.

No tuning
condenser
required.

A well -made, compact and elltrient unit.
Variometers for panel mounting, 12/6 each.

Complete Panel Mounting Variometer with Turned
Ebonite Knob and Dial.

Also

Write for
Leaflet Wi.

E. J. CLARKE
20 Arthur Rd.
HOLLOWAY, N.7

Trade Terms
on

Application.

BUTTLO FOUR STAGE
PIN TRANSFORMER

Approximate Covering Range : 13o to z,600 metres.
For fitting into R. Type Valve Sockets.

18/-
Fully Illustrated List post free 4d.

II. IX BUTLER & CO., LTD.
SHOWROOM : Bank Buildings. 222. Gt. Dover Street,

Borough, S.E.1.
Telephone-Hop 3029. /.ntrance in Long Lane.

Perfect Insulation

E r Ripoflex solve you; problem. Just -tip
La Ripoflex sleeve over the bare wiry, and slmrt
circuiting troubles disappear.

If/ lard Lengths
ORDER NOW FROM YOUR
DEALER OR DIRECT FROM

 RIPAULT'S
KING'S ROAD, N. W.1

Hi -grainsile : I

X. dati 4227, 329.-.. Ripault, Caturoad,

\ X XIII

Is Essential.

Ripoflex is the most perfect insulated tubing vet
made - strong, flexible, easily handled and
practically everlasting. It is highly finished and every
length is thoroughly tested before leaving the works.
Can he cut to iinv length required. Delivery ex -stis12

A BARGAIN £85
Original Cost : : : £205
ELECTRIC LIGHTING & POWER PLANTS
for Country Houses, Workshops & Cinemas

Austin, Standard and Douglas 31 kw. and 4'5 kw. 110 volt
and 6057 volt direct coupled generating plants. Price £60,
£85 and IBS. With special switchboard as illustrated,
£16 extra. Every set guaranteed. Ideal for country houses,
cinema., workshops, etc. New spare parts for above
always in stock.

C.H.&LO.SMITH, 75 Canal St., Nottingham
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A T.M.C. Wireless Set will enable you to follow
your favourite team and hear the results of each
match practically as soon as the match is over.
Or you may be interested in boxing, the latest
news, stock exchange quotations, the weather fore-
cast, delightful concerts or an evening of dancing.
You can have all these, enjoyably and pleasurably
in the comfort of your own home with aT.M.C. Wireless Receiver.

There is no trouble to you-T.M.C. have engineers in every
large town to advise you, free of cost and without obligation. as
to the best apparatus to use.
Your choice having been made-T.M.C. engineers will install
the apparatus and periodically inspect it.

T.M.C. Wireless Receivers, which are fully approved toy the
Postmaster -General, bear the seal of the British Broadcasting
Company.
The wide variety of models are entirely British Made.

From £4 : 5 : 0 upwards, including all Royalties.
London, Birtningnani, Mancht,ter, Newcastle, Cardiff & Glasgow are broadcasting now.

Come and listen to them any evening up to so p.m. at our
showrooms in :-London, Birmingham, Belfast, Bristol, Cardiff,
Glasgow, Leeds, Liverpool, Manchester, Newcastle, Sheffield.

Write to us for our nearest address.
Sales Dept. and Showrooms :

88, Newman Street. London. W.1
'Phone-MUSEUM 558L.

?c1410
MakesWireless

Worth While

.0.0.
/qt.

40/1.
400..0O.

0.

The " Everset " Crysta
No adjustment necessary
Fits any Crystal Receiver

10/- each

51

7.:X.M.VatalliMEASW.IIMMIYarbiAwatOxalUMVAVAIIIIMMUZAWM/ianatlynlvatzt.r.i,laarnarAWAt4W.CESNIQIIKICaffall&WAIES

E LEP NONE MFG, el LTD
HOLLINGSWORTH WORKS.

jklIMIFIRMIAMERWMTUffiVirtitIrr.M.WMTVMFM. "XVMNY0/41VW,MILL,MVEMIPIZISSMEMIIIVIVMJIIKM\IVIIIMAM1111..14,WAN
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DOUBLES THE EFFICIENCY
OF YOUR WIRELESS SET

A k

1116MESAW;tom

NO PLATES TO BUCKLE -
ABSENCE OF RISK
FROM SULPHATION.

FULLER

tagemmtc

NO POSSIBILITY
OF INJURY FROM
ACCIDENTAL SHORTING.

BATTERIES

Give double the output of ordinary plate type batteries and retain their charge for
months on end when not in use. Moreover, Fuller Patent Block Batteries provide
" absolutely noiseless working," resulting in perfect, clear toned reception.

Sold by Wireless Dealers, Electricians
and Fuller Battery Service Agents

throughout t e country. Dealers who
are not fully stocked with these batteries
should write us immediately.

IN EBONITE CONTAINERS WITH
LEATHER HANDLES.

B/W. 6.20. (5i x 61") 25 -
B/W, 6 40. (71" X 21" X 7i") 40 -
B/W. 6 60. (91" x 31" x 81') 52 6

N.B. Use EBONITE Cells and eliminate fire risks.

FULLER'S UNITED ELECTRIC WORKS, LTD.
WOODLAND WORKS, CHADWELL HEATH, ESSEX.

Manufacturers for the Admiralty, Air Ministry and War Office for Wireless Work

Telephone : Ilford 1200 (6 lines).

The sign of superior

Telegrams : " Fuller, Chadwel 1Heath."

Battery Sertnce
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HIGH FREQUENCY INTERVALVE TRANSFORMERS.
PLUG -1 N TYPE.

The design and construction of these has been given the utmost consideration,
resulting in great selectivity and maximum results, valve for valve. The
can be tuned over a big margin without noticeable loss, and must not be
confused with the ordinary single -grooved type.

A REAL SCIENTIFIC PRODUCT.
No. r Optimum wavelength, 350 metres each 6 6
No. 2 Optimum wavelength, 55o metres .. each 7 -
No. 3 Optimum wavelength, g3o metres .. each 7 6
N... 4 Optimum wavelength, i,4cio metres each 8 -
No. 5 Optimum wavel .iigth, 2.000 metres each 8 6
No. 6 Optimum wayelene,h, 3,500 metres each 9 -
No. 7 Optimum wavelength: lo,000 metres each 10 8

Or the complete set for £2 15s.
These transformers must be tuned with -0003 variable conc.' r.

The popularity of

CARTWRIGHT'S SCIENTIFIC COMPONENTS
was demonstrated by our overwhelming success at the Manchester Wireless
Exhibition. We regret we were unable to meet personally all our wireless
friends who were unable to visit Manchester, but we shall be glad to send you
revised edition of our catalogue to all who are sufficiently interested to write.

It contains hundreds of Wireless Bargains.

Scol1and-47, Waterloo St., Glasgow.
Phones-Central 72z & 2832.
Grams-" Rubelpac."

J. L. CARTWRIGHT & CO.
24. LONDON ROAD. MANCHESTER.
Manufacturing Electrical & Radio Engsneers.

Pholle--esoo Central. Grams-" Pladurans." Code-A.R.C. 5th Ed.

Neulastle-on - Tyne.
Post (Out /Mtgs.,

St. Nkitalai Street.

1 III 1111111111111111 111111111111 111 III I IIIIIU 1111111111111111111111 I 111111111111111111111111111111111 11111111 1

TERMINALS.
4 B.A. Double Solid Brass or Plated
2/- per doz. (Inst extra).
2 B.A. Single Solid Brass or Plated
gd. per doz. (pst extra).
We have enormous stocks of ex -WD
WIRELESS GEAR, too manterous to
mention, at absurdly low prices.
Write for particulars of your require-
ments, or better still, call and see our
enormous stocks.

GREAT BARGAIN OFFER
4,000 ohm PHONES (NEW)
at 19, 6 Per Pair. Postage 9d. extra.
Fitted headbands and cords, beautifully finished, thoroughly efficient. Each pair
carefully packed in box. SATISFACTION GUARANTEE!)

BROADCASTING RECEIVING APPARATUS.
 JOYPHONE " (Reg. No. 0138) approved type, a Valve Set, complete from

£15 : 0 : 0
Special Offer at Reduced Prices of our

NEW INTERVALVE
TRANSFORMER

Owing to the 11.11.Xpeitedl larg, ,,f
these instruments we are enabled 6. 1' .

the price to " Wireless World " readers to

12/4
Postage M. extra.

Fitted with panel fixing plate and earthing
wire for iron core. Fully tested.

Ratio 5: r.
All valve apparatus manufactured by us
is duly licensed under Marconi Patents
for amateur use in I: real Britain.

I pproced by ro,towster-(,eiteral.

J. LIPOWSKY & CO. B13104; OLD FORD NROADE

Near Old Ford Station N.L.Rly. Telephone EAST 3345. Nos. 8 or 39 'Bus.

11 II 111111111111111M1111111M1111 11111111 II 11 1 111 I II I I II III 11 1111M11111111 111111 III 1111 11 II
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TUBE, SHEET,
WIPE, STRIP,
HOD& CASTINGS

IN

PHOSPHOR BRONZE,

COPPER, BRASS, k &c.

CHARLES CLIFFORD & SON, LTD.,
BIRMINGHAM.

CRYSTAL SE'1' NO GOOD
without our latest Crystal

"WEISSITE"
Supersedes all others. Tested and
Guaranteed. TRADE SUPPLIED.

price 1 /6 Box
l'ost Paid.

& W., 2, Rutts Terrace, S.E.14.

10 THE TRADE
EBONITE - SHEETS - RODS I

COPPER WIRE - Standard Gauges
AERIALS - - SLEEVING, &c.
FILAMENT RESISTANCES,
TELEPHONES - CONDENSERS

&c., &c.

CABLES & ELECTRICAL SUPPLIES.
MICA HOUSE, OFFORD STREET
CALEDONIAN ROAD, LONDON, Mr

Telephone : I

North 805.

F. WIGGINS & SONS

MICA
Telophone

Avenue 22 4 8

Largest Stoei'.
in the World.

FOR CONDENSERS
AND ALL PURPOSES.

t03 104,Minories,London, El.

Perfect Design ! Maximum Efficiency

PREMIERPHONE
A FIRST CLASS INSTRUMENT AT A REASONABLE PRICE

Fully approved by the P.M.G.

Crystal Set co+113plirce.wgttah all accessories 23 6 0
7 6

One Valve Set completewith" access onesnes 9 10 0
+13.13.C. Stampa 1 0 0

Two Valve Set complete with all accessories 0 0
B.B.C. Stamp .. I 16 0

All panels mounted on polished sloping mahogany cabinet,
thoroughly tested before despatch. Sent on 4 days' appo,i;

against full deposit.
Send for free price list. Special terms to the trade.

WADE AND MUNRO
-Premier Wo:ks," 81a, Turnpike Lane. Hornaey, London, N.

SKINDERVIKEN BUTTON,
THE SUPERSENSITIVE MICROPHONE.

World-wide Patents.
ENGLISH Manufacture.

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

PRICES.
type " A Carbon Electrodes (eliminating all

' frying" noises).. .. each 7 6
type B " - Brass Electrodes .. 5 -
Receivers (special Low Resistance) - . . 10 -
Gramophone Attachment (for Electrical Reproduction) 1 -
BOOKLET (16 Pages fully illustrated) containing much

useful information for all interested in Electrical Sound
Transmission. POST FREE 8d.

Sole Proprietors --
MICRO, LTD., 274270. Pentonville Road, London, N.1.

(Opposite King's Cross, Met.) Railway Station,.

EBONITE
PARTS FOR WIRELESS

SPECIALLY TURNED TO
INDIVIDUAL REQUIREMENTS

Enquiries for wholesale Quantities invited.

A. H. CLACKSON, LTD. Vn uu ravtiui
enstre

White Hart Works, London, N.22

QUESTIONS & ANSWERS
COUPON

To accompany Questions
sent in during the week

commencing
Mar. 31st, 1923

VOL. XI, NO, 26
See Conditions on Page 878.
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PRICES :

ipm

WHY POLAR VARIABLE
CONDENSERS ARE BETTER
We have just issued an interesting booklet
describing the " Polar " Variable Condenser with
technical discussion on its uses and advantages.
Experimenters will he interested in the compara-
tive charts which show for the first time why our
Bulletins of Results report such a great improve-
ment in tuning all kinds of circuits.

Send 2d. in stumps for your copy of this booklet.

14/9 Panel Mounting. Post Free.
20/9 Polished Wood Case. Post Free.
Maximum Capacities *oo03, 0005, -cot nt,l>.

POLAR INFALLIBLE FILAMENT FUSES.
These fuses protect your valve filaments and prevent the expense of
replacements. Insurance is a sound policy, and the fact that you can
insure a 17 /t valve with a 7d. fuse is one that does not require elaboration.

CAPACITIES : amp. for low current valves.
" R " Type : for M.O. and similar
valves taking up to '85 amp.
" 0" Type : for " Ora " and similar

valves taking up to '75 amp.
PRICES o 7d. each. 2d. postage.

*dozen. 3d.
Fuse Holders, Standard Tyi es 2/- each, postige 3d.

Panel Mounting Type (lacqu red r plated) 1/6 each, postage 3d.

THE

RADIO COMMUNICATION C o LTD

Suppliers of the G.P.O. Installations at North Foreland (Q N.F.) and Seaforth (G.L
of Coastal Stations for various Colonial Governments, and of Ship's Radio for most of the

Great Shipping Compan,es.)

34135, NORFOLK STREET, LONDON, W.C.2.
BRANCHES -NEWCASTLE -17 Saud hill. GLASGOW -n6 Hope Street. LIVERPOOL -67, Dale Street.
CARDIFF - Atlas ('hunter-, Janie, Street. SOU n IANIPTON -tn, Queen's Terrace.
WARRINGTON -37, Bridge Street. ABERDEEN -9, Hadden Street.
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ACCUMULATORS
4 Volt 40 Amp. .. 18,6 6 Volt 40 Amp. .. 28 3
4 80 21/6 6,. 60 .. 32 9
4 80 28,2 8 ., 80 .. 87.3
4 100 .. 4i 8
Metal carrying cases for above, with strong strap handle.

from 2/- each.

SPECIAL OFFER.
8 Volt 20 Amp. Accumulators in celluloid at 18,- each.
absolutely new, but shop moiled.

WIRELESS GOODS.
Headphones, 4000 ohms each 22 6
L.F. Transformers .. .. 14 6
Coil Plugs .. each E, -

Special Line of KNIFE SWITCHES on Ebonite and on
Porcelain at lowest prices. WRITE FOR LISTS.

GOOD DISCOUNTS TO TRADE.

F. YATES & SON, LTD.
WHOLESALE ELECTRICIANS,

144 Church St., Kensington, London, W.8
'Phone : Park 4278. (One minute from Notting Hill Gate

Central London & District RIY.)

A PERFECT SOLUTION
which does away with all incon-
venience and trouble in the
charging of your Accumulators.

Our Charging Switch
can be used on any D.C. Circuit irre-

spective of voltage.
NO TROUBLE
NO EXPENSE
NO RESISTANCE
Capacity 5 amps.

PRICE
El 7 6

(Subject)
Prov. Pat. 8287642.

TRADE ONLY SUPPLIED.
Orders booked for delivery in rotation.

Leaflet post free.

Pressland Electric Supplies Ltd.
WHOLESALE FACTORS,
HAMPTON -ON -THAMES.

WIRELESS BARGAINS
3 Mt. Condensers. can be used as 1, 2 or 3 Mt.
Switch Arms, with Bush for Panel Four -Leaf Copper

Contact

Crystal Detectors, on Ebonite Base, with Terminals ..
Microphones with Replaceable Insets ..
Siemens Inert 3 -volt Cells, with Ebonite Top ..
Sets of Eight Tablets. Black or White (not printed, ..
Silk Wire Stranded Broadcasting Coils .. per pair
2 Mt. Condensers
2 and 3 Meg. Grid -Leaks
000'5 Variable Condensers
H.T. Battery Boxes, polished teak, well -made, with plan

and sockets, hinged lid, 101 13) 5'
Polished Boxes (Mahogany) for Panels
Contact Studs, with nut and washer
Terminals ..
120 w. Single Receivers
0-180 Condenser Dials
Double Headphones Cords .

Weston Moving Coil Relays
16 -Volt H.T. Batteries Wander Plug ..

Other Lines in Stock. Carriage Paid on Orders over £2.

26

1 -
2 -
2 6
1 -
9d.

26
19
18
86

4 -
per doz. 9d.

2d.

4 -
6d.

26
20 -

C. S. SWAN,
191, Bishopsgate, E.C.2

Under Brandons Tailors, and 65, Windsor Road, Leyton,
'Phone, Bishopsgate 1156. E.10.

The

Wonderful

A

H
S

N
2 -VALVE SET.

Approximate Range, 200 miles.
nanan.neneed to reach Newcastle, Mancheshr, Louclon, Glasgow
and Cardiff, from Birmingham, to the exclusion of Birmingham
above half -mile radius. We get London on loud speaker.

you CAN Ltct it on the ASHDOWN, the set that doesn't
disapiNnin .

Price: Set only, Ill 10s.
Complete with accessories. from 118.

£3.

H. E. Ashdown (Birmingham) Ltd.
Perry Barr - Birmingham.
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TARIFF. Advertisements are accepted for
this Section at the rate of twopence per word,
with a MilliIIIUM 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 wools will be counted
as two words.
DEPOSITS. All advertisements must be
prepaid in the form of Postal Orders, the
remittance being forwarded to Messrs. Bertram
Day & Co., Ltd.. ci & to, Charing Cross, S.W.1.

Intending purchasers may deposit the purchase
money of any article advertised or sold by
advertisers with Messrs. Bertram Day & Co., Ltd.,
who will acknowledge its receipt to the vendor
and the depositor, the full addresses of whom
should be given. Subject to special agreement
between the parties, it is understo(xl that all
goods are sent on approval. each party paying
carriage one way in the event of the goods being
returned. The deposit will be retained until
due advice of the completion of the purchase has
been given or until the articles have been retained
and accepted. In order to rover postage. etc.,
a fee of 6d. in respect of sums of 0 and under
and is. for sums in excess of 0, must be paid
at the same time as the deposit. For persons
not resident in the United Kingdom these fees
are doubled. We cannot undertake to receive
any deposit less than us. 6d.

Deposits must be sent by either Postal Order
or by Registered letter, cheques will not he
accepted. If the deposit is sent by Money Order
it should be made payable to the advertiser of
the goods. and the fee mentioned above should
be sent in stamps or Postal Orders as a separate
amount.

UMW

Filament

Resistances
Superior Quality

and finish.

3 6 EACH.
Post 3,1.

Mount these on your Panel for best results.

Grafton Electric Company
54, GRAFTON STREET

TOTTENHAM COURT ROAD
LONDON. W.1

Telephone-- Telegrams--Gratectric
Museum 241 Eus Road. Londcn

HAVE YOU SENT
FOR OUR

100 PAGE

CATALOGUE P
The largest yet

published illustrating
all the parts remained

by the amateur
3D.

Post tree.

Most Compeitive
Prices.

C''Pr
ELECIFIIC

TA L,LUE

1.p17;4,,i

FOR SALE.
Excellent Bargains. Western Electric loud

speaker, 120 ohms, 46s. ; three -coil holder, exten-
sion arms and scale, cost 325. 6(1., sell 25s. ; set
seven plug-in coils, 200 to 20,000 metres, 63s.;
8.000 ohms Brown's " A " telephones, 43s.;
teak detector panel. 355. ; three -valve resistance
capacity amplifying detector panel, 7os. All
carriage forward.-HisLop, 8, Northumberland
Terrace, Tynemouth.

Four -Valve Panel in handsome bevel oak case.
valves, coils. phones. l'aris, Hague. Trial, 1;20.

WARREN, St', Great Cambridge Street, Hackney
Road.

Manufacturer's Agent. in touch with leading
makers of Valve and Crystal Sets. Write for
quotation. All parts and sundries supplied.
Trade enquiries specially invited. -A. H. Mos-
cRtEFF. 26. Page Street, %Vestininster.

Splendid Three -Valve Amplifier, professionally
made, 610 or oilers. Brown relay, perfect. -

CeLPAN, Lentonville, Castle Street. Cambridge.
Almost New Cutegnoli Two -Valve Set. t ULF,

and I detector. complete with aerial. H.F. and
I.E.. batteries, two sets 'phones and valves. 06.

CUSHING, Headmaster Diss.
Transformer, to give t.000 or more volts, from

240 volt so cycle mains... Hire V.4, IIERTRAM
Day's ADVERTISING OFFICES. 6. and to, Charing
Cross. S.W.1.

Two Mark m' Tubers. As new, it° eui i
To be' seen in the City. --Apply. Box Y. /
ItERTRAM I AreiFRTISING OFFICES, 9 and to,
Charing Cross. S.W.I.

Loud Speaker Horns. Guaranteed perfect
acoustics. Enamelled black tnatt, complete with
polished aluminium base for receiver. 4s. 6d.
Post etc ts. 3(1. Mum", ND RADIOPHONE Co.,
Hearsall Works, Cov,intry.

Quantity B.A. Screws and Nuts. As mew. Must
le cleared. -MA,'. 32, Half Moon Lane, Herne
Hill. S.F..

Three -Valve Set, All accessories perfect.
Bitows. (.01 Romford Road. Forest Gate, E.7

Townsend Wavemeters. Ex -Disposal, a liner
number carefully calibrated. l'rice i4 155.
post free.--Ostsc.r, LAMPWORKS. LTD., HI Merl
Komi, 1.4,10(M, S.W . 19.

11 m.m. H.T. Wire for Lead-ins. Brand
C,overninent surplus. Perfect condition. ioo
toils. .I35. 4c1. E. W. FARROW & SONS, Spalding.

Super Crystal Magnetite (loud). Quickly adjusted
9il. Is. Is. (.1. per box. Below :-

Vaiometers, 300-600 'mins. Complete with
knob hushes. scale pointer. 4s. 6d. Below -.

Grid Leaks. Permanent, with clips. ts. All
post tree. -WIRELESS COMMERCIAL SERVIC ES,
6. Hidlx.n. Iiiduct. London.

100 ft. Aerial : set slabs, 300-30.000 ; .001
variable condenser ; telephone condenser ; three
' V.24," one " Q," one " R " valves ; filament
resistance ; pair Brown's phones ; 6v. 40a.
accumulator: grid condenser leak ; LK. ear-
piece' lightning arrester: sundry terminals.
I;to the lot. Kemp. Builder. Alton, Hants.

Mark III' Short Wave Tuner, polished case,
complete and txrfect in every detail, GILES.
I I, Crown Ri..xi, Monte,

B.A. Screws, Nuts and Washers, assorted gross,
25., lids 2.1. TriUle supplied. --- J. H. BENNETT.
Statice:l Roil, Willesden Junction.

Experimental Receiver. Three valves, I..F.
Coils t..r .111 wavelengths. Brown loud speaker,
Sullivan 'phones. Nlany extra fittings (poten-
tiometers. etc) 1.45 or offer. - VICKERS,
75. Charles Street, Sheffield.

Rate Instruments. Anode roil zoo to zo.000
metres. : Senior gas engine r 16 li p.. with
S volt 3 amp. charging dynamo. perfect. j.3 155.
approval. Wanted, honeycomb ci.ils. CHIsp
LUCV. Wollaston,

Burndept Ultra M, guaranteed perfect. 4:20.
Afro Burialept two -valve note magnifier. with

eto. HARLOW, High St.-. et, Nlaple-
t iorpe, Liiiroltishini.

M. S. Co. AT YOUR SERVICE.

ORDER BY MAIL.
Valves Mallard Ora .. (Post free) 15 -
Intervalve Transformers . ... 17 -
Telephone Transformers . . 12 -

All goods guaranteed, Postage, Sd.
Prompt Delivery. Cash with order.

MAIL SUPPLY CO., 38, LENA GARDENS,
LONDON, W.6.

WIRELESS SETS
Supplied and installed, aerial
erected, ebonite & accessories

stocked.
MILLER ELECTRIC,

25, SOMERSET BUILDINGS, CHURCHWAY,
EUSTON ROAD, N,W.1

PILKINOTON TRANSMITTER
CAN NOT PACK

For Wireless or ordin-
ary Telephones. An
entirely new principle
having a Definite
Resistance, Highly
Sensitive, used with
any receiver. 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.

ENGRAVING
for every style of instrument on any material.

Prompt Delivery.

F. OSBORNE & CO., LTD.
27. Eestcastle St., Orford St., London. W.1.
Est. 1874. Museum 2264.

Turn your Radio
knowledge into cash
Interesting articles with or without
photographs or diagrams are re-
quired for our publications. Good
rates pail. Constructional articles

must descr.b_ :apparatus which has actually
worked.

Radio Press, Ltd Devereux Court,
Sterol. W.C. 2.

WIRELESS CABINETS
PROMPT DELIVERIES
COMPETITIVE PRICES

PICKETT BROS.,
Albion Rd., BEXLEYHEATH, S.E
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Electradix Radios
For all Wireless Wants.

AERIAL WIRE. Always u. .1 out-
doors. Per too' 7;25, 34, 1 4. 1:22
fiertiax and D.C.C. for indoor,. 1

INSULATORS. Small R.A.F. ebonite, 2,6 doz.
lt,itt Hun China.

LIGHTNING ARRESTERS. Mounted on ebonite,
2 6. Earth Clips, 8d.

DOWN LEADS. Light Rubber Flex, 1,- 12 yds.
Medium. 2 6 and 3 8.

AMMETERS. °As or o.5o Moving Coil.
Hotuire 0.50o, Small, 12/6. Large, 17/6,
0.2 amps. Marconi Pattern. 20,"-. Fil. Ammeters
o.3a. or o.toa., 8s. Switchboard type, to amps.
to t,000 amps., 10 to 50j-. Elliott Sub-
stalidards, brand new, 45, Combined to amps.
and volts. at base, 25

AMPLIFIERS, 2 -Valve, 40,-. 3 -Valve, Mk. III,
new and guaranteed to make Loud Speaker
shout, £8 10s.

BATTERIES. 6 -volt Fuller Block, 30,-. Peto
and Radford Bull Pup, 42

BOXES. H.T. teak, 200 volt, 6,6. Mahogany,
100 v.. 7 6o v. 4... All plugs.

CHARGING BOARDS and Switch Panels, new,
17 6 to £4.

CLIMBING IRONS, 7.6 pair. R.A.F. Copper
Earth Mats, 10 -. Earth Spikes, 1 -.

CORDS. Telepfiobe Head Double, 2,-. Single,
1 3. Battery twin, 3d. ft.

CRYSTAL DETECTOR. We have designed an
entirely new CI1C,IOSOLI pattern of l'erikon and
Tickler for your panel with just the crystal
holder you want. Very smart, 2,9. Detector
Parts. 1 9 card.

CONDENSERS. Fixed, L8. Murdoch panel from
18 8. 10,000 volts, 15,-.

DYNAMOS. Ours are the cheapest. Charging 6,8
amps.. £3 105. 12 amps., ES 101. H.T., 500
solo, Motor Generator, new, £16.

EBONITE, Sheet. Rod and Tube front 2 9 per lb.
FILAMENT FUSES. Holders, Navy, t,. pair.

Fuses. 1. 2 and 3 valve, 9d.
H.T. UNITS for C.W. Transmitters, T.V.T., in

cost. With condensers, plugs, etc., to- x,000 volts,
A.(;., 30

LOUD SPEAKERS. 30 Horns only, to

MASTS. lift., Steel and guys, 7 8. 4oft. Hollow
Spar, £3 105.

MORSE RECORDERS. S.H., 35- and 55.
CI1CloSCii Keys, 2 6. Vibrators, 5,-.

POTENTIOMETERS. Panel, 12 S. Admiralty
155.

RECEIVERS. I t. It. . Crystal, 30,,, Marconi
Trench 1 -valve. MI 105 Mark MB. 2 -valve,
£7 10s. M.H. 3 -valve. 525,

TRANSFORMERS. PO. Telephone, 7 6. Mar-
coni. 20 -. Inter valve, 15 - to 19/-.

TELEPHONES. Solo L.R., 4 6. Double Head,
12 -. Sullivan, 12 6, cords 1 8. H.R. French,
20 -. Sullivan, 82 Sterling's 2,000, 48,- to
8,000. 58 , brand new, with cords. guaranteed.

TERMINALS. 41IA Govt. with double nuts,
lacquered. 2 6 and 3 - doz.

TOOL ROLLS. Neat Leather, Govt.. 2,6. A
boon. worth 7 6..

TRANSMITTERS. I -valve, 55, l'ower Buzzer
Sets and Key. 20 Micro, 5

VALVES. " trans., 15,-. Marconi-Osram,
17 B. 1x. (;,,vt.. 10 -.

WAVEMETERS. £2 to £7 105. Heterodyne or
I te tec tor.
We have three floors full of Radio Goods. Send
us your wants or call and inspect our varied
stock. Close to Aldgate Station, City. Met. Rly.
Fitsf left down Nlinories. Tel.: Aven. 4166.

LESLIE DIXON & CO.,
9. Colonial Avenue, MinOrtes, E.1

FOR SALE continued

All Wireless and Electrical Goods stocked at
9. Colonial Avenue, NIne.rics, near Aldgate
Station, Handiest place for City buyers.-LEstit.
1>1xoN & Co. Telephone No., Avenue 4166.

Experimenter's Parcel of 5o brass terminals,
washers, nuts and screws, Is. id. post free.-
GARDNER, t, Caxton Road, London, N.21.

Steam Pao, 191 x 191, 16os. ; quantity
1" steam pipe 41d. per ft., automatic wood turning
lathe, k21. 40" polishing spindle by Canning.
150S.-- DIXON, Butts Works, Worcester.

Freehold Factory for sale at Putney, about
5,000 ft., with three residences. Power plant
installed and number of machines suitable for
manufacturing wireless apparatus parts, also good
assembly shop. £4,500 plus contents at reasonable
valuation ; the whole factory could be in operation
in 7 days. -Box S.8. BERTRAM DAY'S ADVERTISING
OFFICES, 9 and to, Charing Cross, S.W.1.

Wireless Gear, all descriptions. Exchanges
invited. \ %%anted, N'Olumes The Wireless World,
and Radio Review."-- 2 ZS -14, Highfield View.
Stoney:croft, Liverpool.

Variable Condenser Parts. -Complete sets of
parts for various capacities ; panel mounting.
000i mfd 4s. 6d., .0003 mid. 6s., :0005 mfd. 7s. 6d.,
.00075 mfd. Ss., .pot mfd. 9s. 3d., .ocit6 mfd.
Its. 6d. Postage 6d. each. Half doz, lots.
Post paid. Trade enquiries invited. --C. Ott,
FIELD, IA, Choumert Road, London, S.E.15.

New Fuller Block Accumubloni, 2 volt 20 amp.
hour actual. Case of three, 28s. 6d. ; of five,
42s. 6d.; buzzers, 5s. 6d.; copper wire D.S.C..
40 to 44 gauge, 16s. lb. Trade supplied.-KErt
& CO., LTD., Electrical Department, 73, High
Street. Southampton.

Sullivan Six -Valve Amplifier, transformer
coupled, 4 H.F., detector, L.F. Recent design,
perfect condition. Cost £35. What oilers ?
Box Z6, BERTRAM DAY'S ADVERTISING OFFICES.
9 and to, Charing Cross, S.W'.1.

TRADE ENQUIRIES.-Wird
Polished Mahogany or Teak Cabinets. Quotations

per return. LA Nt' A,1 FRa, 87, Parade, Birmingham
Finn of Telephone and Radio Instrument Manu-

facturers would Ix, glad of quotations and parti-
culars of materials used for making mouldings for
the various parts. Manufacturers of raw material
suitable for making mouldings kindly get into
communication, giving particulars, to Box 1476.
SELLS ADVERTISING OFFICES, Fleet Street, E,C.4.

Forward all Enquiries for radio parts in brass,
copper and nickel, to CHAS. MORGAN & SON,
24, Filffi1112d011 Avenue. London.

The " Newtonia Wireless Factory " supply
dealers with raw material and partly manufactured
parts at the right prices. Any parts manufactured
for the trade. Write for our list. -13 Whit-
comb Strel.t. l'all Mall. London. near Trafalgar
Square.

Nameplates, engraving of all descriptions.
1.1. A SON,, Little Park Street, Coventry.

Wireless Inventors.- Patents and Trade Marks
Advice. Handbooks and Consultations free.
KING, Regd. Patent Agents. L46a, Queen Victoria
Street, London. 'Phone, 682 Central.

Walsh, Holmes & CO., 148, Charing Cross Road.
W.C.2., require quotations for reliable receiving
sets and panels, also all brass parts, insulators.
valves. 'phones, etc. Factors only to the musi,
trade. Send lists and fullest particulars, or call.

BOOKS.
Technical Books. -Second hand -and New Books

on every conceivable subject. I Catalogue fre..
State wants. Books sent ou approval. Book,
bought. -FOYLE, 121, 125. Charing Cross Komi.
London.

FOR DISPOSAL.
Instrument Factory, freehold, about 5,000 sq. ft.,

on two concrete floors; crane, etc. Situated
Elephant and Castle, London. I..C.C. building.
Owners wish to sell. Would leave half outstanding
at 5 per cent.-Thotte Hop 1322, or Write H."
233. Bellingham Road, Catford. S.E.6.

AND MART

" TRIUMPH "
CRYSTAL RECEIVER

(Approved. P.M.G. 419)

Price 12/6
HAVING NEARLY COMPLETED ALL
LONDON ORDERS WE ARE NOW READY
TO ACCEPT ORDERS FROM DEALERS
AND OTHERS WITHIN 20 MILES OF
THE BROADCASTING STATIONS OF
MANCHESTER, CARDIFF, NEWCASTLE,
BIRMINGHAM, AND GLASGOW.

IMPORTANT.
THIS IS A PERFECT AND COMPLETE
BROADCAST RECEIVER, APPROVED
P.M.G.. 419, AND NOT A BOX OF LOOSE
PARTS.

" THE TRIUMPH "
Accumulator Charging Sets

IF YOU HAVE ELEC 1 RIC CURRENT IN
THE HOUSE, WHY BOTHER TO SEND
YOUR ACCUMULATORS TO BE RE-
CHARGED WHEN YOU CAN DO IT
YOURSELF BETTER AND MORE
ECONOMICALLY.

GARAGE I'ROPRIETORS AND OTHERS
MAKING A BUSINESS OF CHARGING
WILL FIND OUR EQUIPMENTS ABSO-
LUTELY THE BEST AND MOST FOOL-
PROOF SETS ON THE MARKET.

COMI'LETE OUTFITS FROM 80/.-

26. Church StreetCT. Ltd. Soho, London, W.1
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The STANDARD Book
on the Valve.

if you want to know how your
Set works, and if you are keen to
obtain more than a smwrficial
knowledge on Wireless. you must
read this new nook.

Wireless
VacuumTube

By1011N:ll 01T-1 A(;t: It 1 .F.111St.1%
(Editor of Modern Wink's.)

Beautifully bound in blue cloth,
25o pages, illustrated with many
diagrams. Get a copy to -day --
you will need it often for re-
ference. From all Booksellers or
direct from Publishers. 101 -
Post Free.

12.ettlioVres
r :RUSHERS OF AUTHORITATIVE WIRELESS LITERATURE

DEVER EUX COURT, STRAND W.C.2.

SiTUATIONS WANTED.
Wireless Manager of Prominent Firm, young and

41.sires p si tiou with progressive firm. --
writa liox 1 pxn. SE:Lts. Elect Street, E.C.4.

Young Man (21) desires a situation in wireless
rude as Salesman or Ihinotistrator. A first-class
knowledge of assembling and installation work.
Write. E. N.. 185, Telsham Road. Putney.

Strong Lad tiro seeks situation connected with
ae ireless Or electrical trades. Any rapacits
\\*ages. 15s. A. H., S. Fulham flare. W

SITUATIONS VACANT.
Managing Salesman for Wireless Department .1
I.00don electrical tirm. Gus Kl opening for cute,

prising Vrite full particulars. extwrience.
etc.. Box K.19. HER-IRANI AlIVEK11s1Nl:
I 41.11 E.:. q and to. C had !ig Crass, S.W.E.

MISCELLANEOUS.
The Proprietor . al the Patents. Naas. 137073 and

1;8318 for " System for the Transinissiani of
Flectrii-Radiant Energy " and " Nlethod of, nail
Apparatus for the Reception air Transmission of
Electro-Radiatit Energy. desirous of entering
,tai arrangements. by way of license and other-
wise.  au reasonable terms. for the purpose ..f
xploithig the same and ensuring their full develop
'nem and practical working in this country.- All
..anniunications should lie addressed. in the first
instance: to HAAELTINE LAKE .s CO_ Chartered
['Acta Agents. 28. Snit hallIptoil Buildings.
hancery Lane, 1.01111,,11. \\'.C.2.
Telephone Receivers Rewound up to 'moo ohms,

ohm,. 7.. Isl. Cash with order.-
Hme-iiikt . 131, Svileithain Road. S.E.26.

Accumulator Charging Resistances, complete
with fl...xlbh cable and adaptors lea charge from
17iy convenient lampholder, 1 Amp.. 225. ;

A11111., 25s. ; 3 Amp.. 275. fid. ; t Amps. 3os.;
5 Amp.. 32s. nd. WALTHAM NI I' FACH.RING
CO.. 2. Jackson ROad, Holloway. N.

HEATH & Co., Ltd
instrument Works. New 1111415.1.1.5
are prepared to undertake in their fully
equipped works- Wireless Apparatus
and Parts for the trade. Quotations given
to Blue Prints. Immediate attentiqn.
Phow-tee Govan Jat. L...4.4.

Portland's British

EBONITE
6, Cheapside, E.C.

and

32, NORTHAMPTON SQ., CLERKENWELL
188, BLYTHE ROAD, HAMMERSMITH

Phone 4408 CLERKENWELL

" Portland's A.1 Drilling Mat."
1-." 1". 7! lb.. £1 6 3

Post Office B Quality Half Mat,"
1 1 0
0 18 0

" Mat by Sandblasting...
,1" . 1 1 0

Half sheets half price plus Is. Postage
and Packing 13 any weight.

Ani)V1.. AltE TI2.%1/1:. PRI1 I s

Panels rot to any size. edges airs
spi.111. Ilis h. 15 pel h,,
..S. I £2.

200 WIRELESS PARTS ready for the TRADE.

James Portland
6, Cheaps.de, E.C.2.

32, Northampton Square, Clerkenwell.
and

188, Blythe Road, Olympia, W.
Phone 4408 Clerkenwell.

RESULTS
Whether as a source of practical information
for the Amateur or as avaluable medium for
every Advertiser, the best results are
invariably

obtained" Wireless World "through the
Fe. parawnolar: and adverarcorp ',Mr apply la
BERTRAM DAY & CO., LTD.
Complete Advertising Service,
9 and 10 CHARING CROSS. S.W.1

WIRELESS No. 5 on sale
TRADES REVIEW& ALLIED

THE ONLY WEEKLY PUBLICATION DEVOTED
EXCLUSIVELY TO WIRELESS TRADE INTERESTS

FOR THE TRADE ONLY

Price
4D.

Weekly

Subscription Rates:
Twelve months, 17 6
Six months - 9, -

Specimen copy and full particulars will be supplied on receipt of Trade Card to the Proprietors

The Wireless Press Ltd., 12-13, Henrietta St., London, W.C.2



MAR( it 31, 1923 THE WIRELESS WORLD AND RADIO REVIEW

ARE YOU LUCKY?
You are indeed !-if you have
an alternating current supply
at home, for you can then charge
your accumulator efficiently at a
fraction of the usual cost, and
avoid all annoyance as well,
by using the

"ACDIC"
RECTIFIER
(M. A. Codd's Patent)

For charging
6 -volt Batteries
at 2 amps.

90/-
Cooling Tank 1,1/. extra

State voltage
and periodicity

of supply.

MADE IN
VARIOUS SIZES

Illustrated Catalogue post free fourpence.

TRADE TERMS ON APPLICATION

Also Transformers, H. T. Con-
densers, Fixed Condensers, Rotary
Filament Resistances, Grid Leaks,
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 Road,
Willesden Green, London, N.W.2
'Phone: Willesden 1115. 'Grams: Voltaohm, Willroad, London

THE MARK OF

Filament
Resistances

2/ "'
I A, II

Panel "[vise
with Knob

and Pointer

RELIABILITY

Potentiometer
300 ohms

(New Ex -Govt.)

4/6
EACH

Panel Type on
Ebonite
4 ii"

1 to 12 Volts. I 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.

POST /de NUMBER
PAID  ) / ) LIMITED

()THEE EXCEPTIONAL N'ALI'ES
Aerial Wire, Bright Hard Firawn,

3 3 ivr 100'. Enamelled. 7 .2'S. 4 - pYr
Aerial Insulators, Shell Type, a" 2.1" 9d... Red 2d.
Igranic and Burndept Coils. Full range stocked from 5 -
H.F. Transformers (0»jah), plug in type. 300 and

700 metre.. 4 6 L000 metres. 5 6 : 6 -
Ebonite 3 -coil Holder, 10 2 -Coil with tension screws g

H.F. Transformers. Formers only, with pins, each 1 6
Telephone Transformers (Army type), 9 - each.

L.F. TransIonners. 15 - each. Radio inst. make
Vernier Condenser, 5-1'late for panel mounting. 4

-plate, 3 ; 0o1, 10 8: .0005, 7 - ; .0003. 8 6
Wireless Jacks, with plugs, 1 6 the pair. Large sb.
High Note Buzzer (Army typel. worth treble. 3.

each. Tapping keys, 2 Aluminium cased. 2 b.
Lightning Avestan. Siemens ( :lass Tube type each 3 -
Valve Holders. Flanged " A " type, N. Ebonite

with s nuts, 1 - each. Unequalled quality, 1 3.
Ebonite Panel, fitted a valve holders, 1 9. 3 holders 2 9
Valve Sockets, per set of 4 with 8 nuts. (M. Pins, each 2d.
Transformer Holder, with 4 terminals and wired, each 3 -
Mien, ruby, -002" thick, 3" x 2., doz. pieces 1 -
Inductance Slider Rod, r square, 13" long, drilled, each 5d.
Slider, complete with plunger for r rod .. each 5d,
Contact Studs, tilted with nut and washer .. 1 -
Condenser Vanes, N. -A aluminium. 31- (1,,z. pair, 1 -
Condenser Spacing Washers, small, 3d. : large. 4d. )1, ,.
Condenser Screwed Rod, brass I a' long, r.3d,

.

3 in" 4d.
Terminals, Mark 3N. plated or P. brass, 4 11.A., doz. 2 6
Terminals, small pattern, 9d. doz.: spade type. doz. 4d.
Dubilier Condensers. All capacities at prices advertised.
Skinderviken Microphone Buttons .. each 5 -
Fellows 4.000 ohms Headphones, with cords.. .. 21 -
Browns Featherweight 'Phones, 4.000 or 120 ohms.. 30 -
Valves, M40,111-0srain Ft 17 6, V 24 28 8, R4 I; 26 -

1,0,,rpiteed safe delivery, 3 Valves. Q35 6 QX32:
Ebonite Panels, matt surface, ground edges. 3 in

9" 2 -, 12° x9" , r, co' x 6", 2/6, 12X9, 5 -
Ebonite Engraved Dials, bevelled edge .. each 9d.
Ebonite Engraved Dials, bevelled edge with knob .. 1 3
Ebonite Standard Coil Plugs, 1 3, moulded . 9d.
R.A.F. Microphones, ,s,ptional value .. each 2 -
Ooiah Basket Coils, -.).t of 7, 150-4,500 in. .. 5 -
Ocijah Slab Coils, set of 74, 300.30,000 111. .. 7 6
Condensers, tiv,I type. 1 8, with leak .. each 1 9
Sistoflex Insulating Tube, all colours and sizes yard 5d.
Condenser Scales, engraved, 5d. ebonite ditto .. 7d.
Accumulators, a volt 45 amp. hr., fully charged .. 10 -
H.T. Batteries. Ever -ready and Siemens all sizes.
H.T. Batteries, I terminal, 6 sockets, 15 volt ..each 2 3
Basket Coil Boxes, fitted standard coil plug, 3r dia. 1 9
Ducon Adaptors, I Mbilier make ..
Ebonite Switches, ".1'. tumbler type t I in. 'diameter 1 3
Plug and Socket Twinwire Connectors, " Malenco " 7d.
" Airweight " 4,000 ohms double phones corded .. 19 -
Pockeeyt

Blocks.
Voltmeters, nickel plated, 0-0 v. . 4 -

Ai:minium, ex -Govt., 1/8, galvanised. Sd
Aerial Insulators. Icon. patent pattern .. 1 6
Mitnature N.P. Panel Type Switch Sets, atiti-capacio.-

:-.!1' I / L. 1 6 I ) 2 3
Write for " Complete Supplementary Price List of Excep-

tional Values.- sent Post Free.
All goods sent CARRIAGE PAID  British Isles) but with

orders under 5 6 add 6d. tor postage.

J. H. Taylor & Co I. lectrical Radio Engineers,
 Macaulay' St.. Huddersfield.

Telephone 341. Telegrams " Thorough." Huddersfield.

25 -
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MARCONI'S LATEST
New Popular nCarconiphone ,Brings ALL Broadcasting Stations within flange.

ANew and improved Two -Valve Marconiphone has been perfected and
is now on sale.

With it, no matter what part of the country you live in, you can listen -in with
perfect results to all the British Broadcasting Stations from Glasgow to Cardiff.

PRICE REDUCED.
Owing to the enormous demand created for this instrument, it has been found
possible to economise largely in overhead charges. The public is given the benefit
of these economies, and the New Marconiphone V2 is on sale everywhere at

£16 : 3 : 6
N, it bout accessories-or £24 complete.

Vriumph of the Master Mind.
III hula th'ille  .1T ()NI L el ',lit thc

:III "0,0. are being dealt ,1111 rn 111i;

Marconi's Wireless Telegraph Company Limited
Marconiphone Department, Marconi House, Strand, London, W.C.2

We also make Crystal Sets-
range 15 25 miles

With Phones £5 Os. Od.

Listen - in to all the
British Broadcasting
This wonderfully selective 2 -valve receiver has the
button reactance allowed by the G.P.O. It has two care-
fully calibrated circuits which allow of the most minute
tuning plus the utmost simplicity in manipulating.
Beautifully finished in lacquered or nickelled brass, mcunted on matt -
finished ebonite, all mounted in a polished walnut case.

Panel 113 14s. Od. M.O. Valves 1716 each. Pair 4000 ohm Ericsson
'Phones. 60 volt H.T. Battery. 4 volt 80 ampere hour Accumulator.

100 tt. Aerial 7 22 Enamelled Copper and Insulators.
Pr ce from Aerial to 'Phones, Ro 2 0packing and delivery

Write lo -day for lull particulars.

THE BRITISH L. M. ERICSSON
MFG. CO., LTD.,

International Buildings, 67/13. Kin3i.vsy
W.C.2.

SELLING AGENTS.
Scotland : 57. Robertson
Street, Glasgow.
N.B. England : North
BritishEntoneering Equip-
ment Co, Milburn House,
Newcastle -on -Tyne

WIRELESS
APPARATUS
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FILAMENT
RESISTANCES

2/6 each.
Postage 4d. As illustrated.

(Pat. applic.,I
for)

STRIP OFF TWENTY JACKS ri 2/6
Two-way Plug for above 1/ -

Postage ed.

DETECTOR, as illustrated .. 3,'6
Postage 3d.

MICROPHONE BUTTON
2/6

BASKET LOW CAP
OR SLAB COIL
HOLDER, 2/- each.

Postage IM.

LIGHTNING CONDUCTORS,
2/6 each. Postage 3d.

TELEGRAMS : BERESFORD BROS. TELEPHONE:
"QUOTATION" ELECTRICAL ENGINEER. 7590 CENTRAL.

2 & 3, BULL STREET, BIRMINGHAM

(E.P.S.17)

RADCOM CRYSTAL SETS
APPROXIMATE RANGE, 30 MILES

SO
I )ouble Slider Tuner, handsomely mounted on polished
base. Tested and guaranteed, complete with too ft
aerial wire, 2 insulators and lead-in terminal, t pair
B.B.C. Headphones, and B.B.C. Royalty £4
RADCOM RHEOSTATS. COILS. TUNERS VARIOMETERS

TRANSFORMERS - ACCUMULATORS - AERIALS &a

19, RATHBONE PLACE,dlo LONDON, W.1
COMPONENTS. LT -9 Telephone Museum 3455

"Felegs. Radpou, ,strent, London.
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Series No. 2

Makers of over Half
the World's Telephones.

Western
Electric

CRYSTAL
RECEIVING

SET.

The Western Electric Crystal Pattern
Receiving Set has been specially designed
and developed to meet the demand for a
simple and inexpensive apparatus which
will enable the amateur-without electrical
knowledge-to take advantage of the local
" Broadcast " programme. It is simple,
inexpensive, and in its polished mahogany
box with hinged lid, is compact and handy
and looks well. A partition is included
which holds the double head receivers. The
set is complete with two spare crystals and
has quite an excellent range. A most
popular set.

Western Electric Company Limited.
Connaught House, Aldwych, W.0 .2

Telephone-Central 7346.
WORKS :-
North Woolwich, London, E.i6

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

Birmingham-Grenville Buildings, 12, Cherry St.
Leeds-Standard Buildings, City Square.
Cardiff -Motor House Chambers, r, Wood St.

Manchester -Northern Assurance Buildings.
Newcastle 20, Saville Row.
Glasgow $9, West Campbell Street.
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 Get your copy

early or you may
be disappointed-

a

THE high standard set by the first
two numbers of this new Wireless
NIonthly is easily equalled -if not

actually surpassed-by No. 3.

Constructional Articles, Theoretical
Articles-together with an interesting
description of \Tireless in the Post (Mire
by Lieut.-Col. Chetwode Crawley. R.M.A.,

and a seecial article on Wave
Transmission by Sir Oliver Lodge, com-
bine to make this issue of particular
value to the experimenter.
In c iew of the anticipated heavy demand.
!my s sir copy while you can.

c-frreb-s.l't d.
PUBOSHE RS Gi AUTMOR4TAT v S5 DittrATURE

DEVEREUX COURT. STRAND. W.C.2.

 No. 3 now
: on Sale
MUNN WNW IIIM

My
Advice
Costs
Nothing

Can I help you?
I WILL GIVE YOU £50

if I fail to produce over 7.000 testi-
monials from others I have helped to

A SUCCESSFUL CAREER
Yours to success,

&very man is the architect of his own Fortune 1
If you are not in a trade, learn One; it v,,ti are already in
a trade or profession, reach the top of it.

ARE YOU QUALIFIED 4,
for the JOB YOU SEEK
WE TEACH Most Moderate LEARN A TRAM!
BY POST Charges. OR

Payable NIonthly PROF1111111011.

Write for one of our FREE BOOKLETS on any of the
following subjects

Architectural Drawing
Building Construction
Clerk of Works' Duties
Aviation
Boiler Engineering
Boiler Making
Chemistry
Civil Engineering
Concrete and Steel
Draughtsmanship
Electricity
Engineering
Foundry Work
Internal Comb. Engines
Marine Engineering
Mathematics

Matriculation
Metallurgy
Mining
Mine Surveying
Motor Engineering
Nasal Architecture
Pattern Making
Salesmanship
Sanitation
Shipbuilding
Structural Engineering
Surveying and Levelling
Telegraphy & Telephony
Wireless Telegraphy
Special Course

for Apprentices
If you have any aulbiti.ei tell tne what it is and let we
advise you free.
We specialise in all exams. connected with technical
subjects. if you are preparing for any exam., ask our
advice. All particulars free of 'charge. Parents should
seek our advice for their sons. If you are interested in
any of the subjects mentioned above, write naming the
subject, and we will send you our FREE BOOKLET.
Please state your age. (Courses specially combined to
meet all requirements.) Advice Free.

lair
Established
over 20
Years.

Depa. 11,
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EX -GOVERNMENT APPARATUS
AT PRICES WITHIN THE REACH OF ALL

MARK III TUNER
Wavelength 100-700 metres.

This instrument is too well known to require detailed
description. In its pteseut (twin it forms a splendid
instrument. as the who', of the broadcasting wavelengths
are well within its range. With the existing crystals it
will receive efficiently up to a distanoit of .30 miles from
the broadcasting station, whilst the addition of a low
frequency amplifier will magnify the signal strength
considerably. The wavelength can be easily increased.
if desired, with slight iwxlification.
Complete with full instructions, and ready for immediate
use.

PRICE, including one pair of SULLIVAN 8.000 ohm
Telephones (complete with cords

B. MARK II RECEIVING SETS
This instruinent INAS des:wall as a trench radio receiving
set for use on short wavelengths of it5 to So metres.
It can quite easily be converted for us,. nu higher wave-
lengths. the method being thoroughly explained in various
recent issues ttf the Radio Deers. and mon particularly by
Mr. Phdip K. Courser in the handtxtok Disposal Board
Radio Instnintents and their Application to Experimental
Uses." A copy of the latter is supplied free with every
instrument.

The instrument contains iiderialie transformer. valve to
'phone transformer. condenser and grid leak. filament
resistante, change ..,.1 :witch. and two valve holders.

Ditto, with variable
PRICE air condenser

£8 : 0 : 0 £3 : 15 : 0 £4: 15 : 0
AERIAL MASTS and EQUIPMENT

t$' Steel Masts in sections. vac') ' Ili)
halyard, pulley and stirs. P.r nil.: I.', I.

15 -

lit t.., with all necessary equipment

£2:10:0
We hold the largest stocks of Wireless Apparatus in the Country. Send for our lists to -day.

THE CITY ACCUMULATOR CO.,
l'ivole 41e,

79, Mark Lane, London, E.C.3
And nt 33. RUE

LONDON, W. LANCASHIRE AND CHESHIREIL V. Albrow, 5n, George Street. Portman Squar, Henry Ilidlingdrake & Sou. Ltd..
GLOUCESTER, SOM. AND WILTS.- LEICESTERSHIRE -Bristol If.'ireless Co., 52. Cotham Hill Bristol. Walter Howe. Ltd., on, Granby

SOITI WALES--timsth Wales %Vintless Installations Co.. Ltd.. t8. West Bute Stree
Local Customers will greatly assist the work of our Despatch Department by ordering direct

D HAUTEVILLE, PARIS.

Princes Street. Stockport.

Street. Leicester.
I Cardiff.

from our nearest Agents.
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REMARKABLE OFFER OF HEADPHONES
AT EXCEPTIONALLY LOW PRICES

Why pay double the price and wait weeks for delivery when we can supply you direct from
stock at half manufacturer's prices
BROWN " A " TYPE, 120 ohms. Reel Pattern .

SULLIVAN. 120 ohms. 12 8 . .

Cords. 3 6 extra. Reg. postage. 1 - extra.
THOMSON-HOUSTON 'French,. 4,000 ohms. complete with cords

Any of the above 'phones will be sent on
SEVEN DAYS' APPROVAL

under our express guarantee that we wAlrefund the full amount pail if not ab3olutelysat.slied

Spark Gaps suit-
able for Light-
ning Arresters
as illustrated 2/6 each.

postage 4d.
These are made of solid alumin-
ium moanted on ebonite base.

MORSE
TAPPING KEYS

Finest quality ex -Government Stock.
As illustrated - 4/6 each, postage 6d.
Better quality - 6 6
Complete with buzzer, etc. 1. Oie each

postage 6d.

THE MICROSWITCH
RHEOSTAT
The finest resistance
ever put upon the
market. Enables a
microscopic adjust-
ment to be made.
The " on " and
" off " switch makes
it unnecessary to
alter the adjustment.
Easily fixed.

Complete 6/6 each
Postage 4d.

8,000 ohms
30 -
25 -

120 _

The "VIOLINA "
Loud Speaker,
25 : 5 : 0

Packing and carriage. 5 - extra.

Read this Unsolicited Testimonial.
'Phone: 606 NEW CROSS.

To The City Accumulator Co., 46. Lordship Lane,
79, Mark Lane. E.C. 3. East Dulwich, S.E.

Dear Sirs.
Having, as your books will testify, sold several of your Violinas,

you may be interested in knowing the expression of opinion concerning
them, that all my customers freely express. They are delighted with
the sweetness and purity of tone; music is rendered with great
clarity of tone, and speech free from distortion, even the letter
" S." so often reproduced by loud speakers as" th," comes through
as a clear sibilant sound.

Congratulatil PUS 011 having put on the market the perfect loud
speaker.

I will lie pleased to give a demonstration of the qualities of
your 'iolina to anyone to whom you care to give my address.

Please <end two more Violinas H.R. and oblige.
Yours faithful!... s inn.

THE CITY ACCUMULATOR CO.
79, MARK LANE, LONDON, E.0 .3

'Phone : Avenue 13111. And at 33, Rue d'Hauteville, Paris. Agents for all BURNDEPT Apparatus.
Agents : Bristol Wireless Co., 52. Cotham Hill, Bristol. South Wales Wireless Installation Co., Ltd., 38, West Bute Street, Cardiff.

Walter Rime. Ltd., siti, Granby Street. Leicester. H. V. Albrow, 56. George Street, Portman Square, W.
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You must have good
Components if you want
a good instrument
A chain is as strong as its weakest link. See that every
link of your instrument is perfect by obtaining the finest
quality Component Parts.

VARIABLE CONDENSERS 1..r
panel mounting. Accuratuly
gauged and assembled. 1 'recisii111

adillStIllellt. Complete with en-
graved dial. Price :

.001 .0,)05 '0001
198 188 118

ALL SENT
POST FREE
Send your
order to -day.

FIXED CONDENSERS. Highly
efficient. Copper foil elements.
Best ruby mica di -electric. All
standard capacities to no5
In stock .o/i..! mi.. .0003 mi.
Price. any ci, e :1,, 18.

TELEPHONE:
4686

CENTRAL.

VERNIER CONDENSER.
panel 1110111itilig.
maximum capai its. o".0 n

c.apacit,
Price. complete with

9 6.

UNIT COIL HOLDERS. 1112111,
ion,enient form of Adju,taliIi

\I. pinning, designed to
eliminate hand capacity effects.
\Veil made in ebonite and bras,
throughout. Oxydiseil finish.
Price 'Moving. 3 8. Fixed, 2 6.

FIVE -POINT JACKS. t.ives a
double break a( lion when plug is
inserted. Suitable for panel
mounting. Price. each 1 9.

VARIABLE CONDENSER PARTS

96 8- 66
2 - stia.

LOW FREQUENCY TRANS-
FORMERS; I I, I .11. ...V

14.1' 11..1,111111111 I

,ciaranteed. 11",1
1.11i11 between layers. Liu,.
TELEPHONE TRANSFORMERS.
ruily guaranteed. Prue 18 8.

TWO-WAY PLUGS. I '1

h 83.

W.ROSENWALD
21, DALE STREET, LIVERPOOL.

TELEGRAMS:
" REPUBLIC.
LIVERPOOL.
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AUCKLAND'S IMPORTANT
ANNOUNCEMENT

The constantly increasing demand for AUCKLAND PRODUCTS has compelled us
to open a new and extensive factory situated at 125-131, ROSES LRY AVENUE, E.C.1.
The largest factory in London devoted entirely to Radio Apparatus

SPECIFY AUCKLAND PRODUCTS

Price : 7 6

Crystal Reception of
Broadcast Music is
Perfect Reproduction
Illustrated is our Universal
Adjustment Detector, Fitted
with 2 Crystals, finished as
a High Class Instrument.
mounted.

THE MOST RIGID These
CONDENSER ON Condenses
THE MARKET. ore fitted
Fitted with Aluminium with Knob
Top & Bottom Plates. 4c- Revelled
Vane Spacing '072" Dial

.001 24/ Engraved
0005 18,- 0° -1 SO°0003 16/-
'0002 15/ -

POTENTIOMETERS.
Useful for Grid Potential Crystal work,
e:c., etc. Typical of all Auckland
Products. Finished in Instrument style.
Resistance 250 ohms.

PRICE (as Illustrated) 8/6

Fil Resistances.
TELEPHONE

Smooth Contact,
fitted with deep
Bearing Bush
and Knob.

Res. 6 ohms.

PRICE 4 6

A USEFUL DEAD END
SWITCH.

Suitable for Frame Aerials or
like purposes. Supplied
mounted as shown.
PRICE, 8 Point 10 6

" Auckland " L.F.

Transformers
Known and used throughout
the World by reason of their
extraordinary Ratio of Am-
plification, without distortion.

The Result of Experience
Use Auckland Transformers,

both H.F. and L.F.
Specify and

SEE YOU GET THEM.
L.F. Transformers

20,'. EACH.

TRANSFORMERS.

For use with
Ito" Phones.

Unmounted,
13/6

)Mounted, 17,6

LONDON OFFICES:G. Z. AUCKLAND & SON, 395, St. John Street, E.C.1.
Factories- ISLINGTON, N. WIRELESS INSTRUMENT MAKERS. 'Phone : - - 3173 CLERKENWELL.
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REDUCTION IN PRICE

=== With the first number of Vol. 12 dated=
APRIL 7th,. 1923

The Wireless World
all,/ Radio Review

\vill be published at

49WEEKLY

Annual Subscription 20/- post free.

In addition to the usual features No. 1 of the new volume

WILL INCLUDE

Design for a Complete Receiving Station.

Equipping a Home Wireless Workshop, by F. H. HAYNES.

New Ideas for the Experimenter.

The Principles of Wireless for the Beginner, by W. JAMES.

How to Make Standard Instruments for Your Own Laboratory,
by PHILIP R. COURSEY.

Neon Tubes and their Characteristics, by S. 0. PEARSON.

--Obtainable from all Bookstalls & Newsagents. Order Now.

THE WIRELESS PRESS, LTD., 12-13, Henrietta St,, London, W.C.2
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DUBILIER CONDENSERS
QUALITY PRODUCTS AT POPULAR PRICES.

Because we concentrate on manufacturing 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 Dukilier grid leaks.

o000 t mfd. and cr0009 mfd. - 2/6 each
croci mfd. to cr005 mfd. 3/. each
Condensers with grid leaks 5/- each

Tested to 1,000 volts.

Dubilier Mica Condenser. Type 600a.
For close mounting in wireless receivers, space occupies 2r x r.

below oool mfd. - - - 2/6 each
from ooot mfd. to woos mfd. - 3/- each

Tested to 1,000 volts.

The Dubilier Condenser. Type 577,
Is a small power condenser and is suitable for either transmitters or
receivers. It has extraordinary small losses and the capacity
remains constant under all conditions.
From cr000t mfd. to o'ot mfd. 7/6 each. Tested to z,000

Trade terms and descriptive leaflets of these and large power Dubilier Condensers
will be sent on request.

THE DUBILIER CONDENSER 'CO. (1921) LTD.
DUCON WORKS, GOLDHAWK ROAD, LONDON, W. 12
Telephone : Hammersmith io44. Teleeranis : Hivatcon, Phone, Lortglos."

Tvrn sooAmrci. cokr.EN3Eri
ratrarr..rrEri

r.cvuvertsEnrIrczl,r.

10
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ASHLEY WIRELESS

London. Cardiff, Birmingham and
Southern Counties-Pettigrew Cs

Merriman Ltd.. I22!124, Tooley
St., London, S.E. I.

Yorkshire-Carr I) Childe, 38,
Park Row, Leeds.
Nottingham-Gillott Cs Son.
Staffordshire -I). Shannon, Wyvern
Grange, Sutton Coldfeld.

had
TELEPHONE CO. LTD.,
Distributing Agents-

North Wales-Thornton 0 Evans,
57, Regent St.. Wrexham
Derbyshire-Clive 0 Co. Derby.
Westmorland -J. K.Thomborough
fs Co., Crescent Rd., Windermere.
Northumberland- ilson Ridley
161. Northumberland St., New-
castle -on -Tyne.
Shropshire - I. Hoplev Son.
Dodrington, Whitchurch.

LIVERPOOL

Isle of Man-Ramsey Power Co.,
Ramsey.

Glasgow and South Scotland-
Fraser f) Borthwick, Delta Electric
Works, 53, Pitt Et., Glasgow.

Aberdeen and North Scotland-
Lawson, Tornbu!I tr Co. Ltd., 8.18
Mes!roarket St., Aberdeen.

Two NEW ESCOCOKS
for the

NON -TECHNICAL READER
HOW TO BUILD

AMATEUR VALVE STATIONS
By

PHILIP R. COURSEY, B.Sc., F.Inst.P.
('rice 1 6 net. Pest free 1 8

A book which gives the basic
principles of wireless communication,
describes the valve and i:s uses,

explains the component parts of Valve
Receiving Sets. It also deals with
Aerial Construction, indoor ar,d out-
door, Lightning Switches, etc.. and
the making of Valve Sets.

ELECTRONS, ELECTRIC WAVES

AND WIRELESS TELEPHONY
By

DR. J A. FLEMING, M.A., F.R.S.
Price 7 6 net. Post free 8/3

The popular features of Dr. Fleming
are well known to thousands of people.

In thisvolume he reproduces his Popu-
lar Christmas Lectures given atthe Royal
Institution of Great Britain. The sub-
ject is dealt with thoroughly and simply
and those who wish for a non -technical
explanation of electricity and of wireless
cannot do better than read this book.

THE WIRELESS PRESS LTD.
12-13, HENRIETTA STREET, LONDON, W.C.2

REVISED AND ENLAtmED EDrrIoN. ,1I -ST PUBLISHED.

HANDBOOK OF
TECHNICAL INSTRUCTION FOR WIRELESS TEL EGRAPHISTS

By J. C. HAWKHEAD and H. M. DOWSETT, M.I.E.E.
316 IliugrainN. ele.

Price 7/6 nett.
posTA(.1 ,.1

(Jives ::itt)itle instruction in the general princillc, i 1.1.ict Ica! %Virelc,, Telegraphy.

THE WIRELESS PRESS, LTD., 12-13, Henrietta Street, Strand, London, W.C.2.
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the OHMER INSULATION
TESTING SET (COX'S PATENT)
This is the lightest, cheapest and best instrument of its
kind on the market. It consists of an Ohmeter and Generator
mounted in one case. The Ohmeter is of the Electrostatic
type, giving extreme lightness. Absolutely unaffected by
external fields. It reads directly in Megohms and is
independent of the voltage or speed of the generator.

NALDER BROS. & THOMPSON, LTD.,
97a, DALSTON LANE, LONDON, E.8.

" The Model Engineer 9Il

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

Model Aeroplanes and Wireless Telegraphy.
Published erery Thursday. sd. frost free.

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

valuable information can be obtained.
Published on cat of each month. .yd. post free.

SOME USEFUL BOOKS.
Practhal Lessons in

Metal Turning
Engineering Mathis.

matins Simply Ex.
planted

Practical Dynamo and
Motor Construction I

ICILiiii-111 Induction
toil Con trurtinn 7

Petrol Motors Simply
Explained ..

workshop Wrinkles
awl lie, ipcs..

Seidl sold
Electrto Bells.* Alarms mid
Electric Batteries .. meld
Small Tlynxinos and

Motors . mold
Induction Calls for

Amateurs mold
Small Electric Motors sold
Alternating Current,
Windmills and Wind

Motors.. . .mold
Wireless Telegraphy

Simply Explained .. sold

E}ery Boy's Book of Fitt-01cl% 3d.
Ehrry Roy's Hook of Engines, 31.

Rook Litt sent post free on receipt of cord.
PERCIVAL MARSHALL & CO.,
66.. FAR RINGDON ST..I.ONDON.EC.

The " Sound Wave "
AN I)

Gramophone Journal
TRADE AND TECHNICAL

The most authoritative Journal
in the Kingdom on matters
pertaining to the Gramophone.

SPECIAL ARTICLES ON

MUSIC - - - - ACOUSTICS
SOUND BOXES
TONE ARMS

TONE CHAMBERS - STYLI
and all other accessories inciden-
tal to Gramophone construction.

100 Pages.  fl) Monthly.

From usual peweaterita or direct front the

publishes-Meeers. DUNLOP & CO., I & 2,
Whitfield St., Tabernacle St., London, E.C.2

etch -N1111AN- Trade 1.154

WATER - TIGHT PLUGS
and CABLE COUPLINGS
TO MEET HOME OFFICE REQUIREMENTS

1-241Cimoft
COUI'LING CONNECTING CABLES

Phones :
Telegrams :

As used by H.M. War Office. Elect., Supply Companies,
Railway Companies. Marconis Wireless Telegraph Company.

SIMMONDS BROS., LTD.
4, 6 & 8, NEWTON STREET, HOLBORN. W.C.

2600 Gerrard 12061 Central Niphon. I.ondon.- SIX WAY TEE CONNECTORS
Patented in England and Abroad.
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ARISTOPHONE
RECEIVER 55

A high-grade self-con-
tained 2 -valve receiver
for British Broadcasting.
Can be supplied fitted
with Long -wave Selective
Reaction Tuner for re-
ceiving, in addition,
Paris and The Hague.
Other models in 3 and 0
valves.

54

A complete range of cabinets in all periods embodying
the higtest grade 4 -valve receivers and the finest
,abinet work.

ARISTOPHONE
RECEIVER I la

Write for particulars of the o'nvpiets rump
of Elwell Wireless, Dept. W .W .

C .F ELWELL
Gaven House.K.ingswaylondon%Yi

lam ofW en C.W.

A complete high-grade
crystal receiver of the
Panel Series. Brown's
type " A " adjustable
supersensitive Head Tele-
phones are supplied as a
standard feature and are
contained in the case.
Exceptionally fine results
can be obtained with this
instrument.
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