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ALWAYS USE
HART ACCUMULATORS
SUITABLE FOR ALL CLASSES OF
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HART
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EINTHOVEN STRING GALVANOMETER

This apparatus will
record very small alter-
nating or pulsating
currents, e.g., those met
with in Wireless Tele-
graphy and Telephony.

Write for further descriptions

The Cambridge & Paul Instrument Co., Ltd.
od wOrtot oi cme & 45 GROSVENOR PLACE, LONDON, S.W.1 L

Works
London & Cambridge

41.

FOR RADIO PANELS

Condensite Celeron
This material is waterproof, immune
to atmospheric and climatic condi-
tions, will not warp, has high
surface and volume restivity, high di-
electric strength, low specific gravity.

Read this table of standard tests
I APPROX. PHASE DI -ELECTRIC

FREQUENCY DIFFERENCE1 CONSTANT
Cycles per

Second

WAVE
LENGTHS

Metres. Deg-rees

373 804,000 2.0 4.7
1,295 231,500 1.8 4.3
3,067 97,800 1.8 4.9

We supply this material in standard size sheets.
Rods, tubes or any special component parts.

Any further information will besent you on enquiring from us.
THE DIAMOND FIBRE Co., Ltd.
High Road, South Tottenham, London, N.15

If you are Starting Wireless
GET ONE OF OUR

S.D.V.
RECEIVERS

PRICE

£4 15 0
WITH VALVE

Specially recommended for the
reception of Telephony and Music

J. BRIDGE & SONS,
300, LONDON ROAD, WESTCLIFF-ON-SEA.
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YOUR
POCKET BOOK-

IS THE NEW

MARINE WIRELESS
POCKET BOOK

By W. H. MARCHANT
The Author who has passed many hundreds of wireless students
through his hands, has prepared this book for everyday use by
the practical wireless operator.
The work is divided into Six Sections-
(1) Gives a brief outline of the principles of various electrical

apparatus.
(2-5) Deal with the different instruments specially designed for

wireless work. The various types of transmitters and
reaviveis are dealt with very fully.

(6) Contains regulations, codes and similar information which is
of special interest to the Marine Operator.

" Mr. Marchant gives im-
portant and practical hints
to prtutical operators and
student, . ending with a
page on tracing faults."-

Livertool Courier.

Price 61- net.

TWO UP-TO-DATE BOOS.
Directive Wireless Telegraph 2/6 net.
Continuous 147,1¢r Wireless Tel egrapkv -(Mittel() 2/6 net.

SIR ISAAC PITMAN & SONS, Ltd.
PARKER STREET. KINGSWAY, LONDON, W C.2.

Sensational Reductions !
00JAH SLAB INDUCTANCES, set of eight 10/- Post 9d.
THE SCIENTIFIC VARIABLE CONDENSER-Circular.

ebonite top mid bottom, transparent side. Sc:11. 
pointer, knob and extension arm. A practical first -clay
finished instrument, silent. Dust tight. Air Lie!ectri,.
Guaranteed 12 months. *0003 - 25.1. .061 - 29,13. Pont.
etc. 1/ -

THE SCTIMITIFIO Tuning Stand for Slabs or Baskets com-
bining perfect coupling, easy tuning, and max. efficiency.
complete with 2 Coil Holders, 10 6. Post 6d. Extra Coil
Holder, 6 for 10/6.

OOJAH BASKET INDUCTANCES. -.Wavelength 330-5,0oo
Set of seven with useful circuits, 7, -. Post 6d.
Coil No. Wavelength in Metres. Syllable for

I 350-600 Low Wavelength Telephone.
2 61 -r,000 Marine Traffic & Concert,.
3 740-1,06o Chelmsford Local Concert,

and  Aircraft Telephony.
4 r,o4o-1,600 Dutch Local Concerts.
5 r,6o0-2,600 I German Paris Telephony
1 2,600-4,x60) and Commercial Traffic.
7 3,600-5,000 Commercial Traffic.

THE POPULAR H.T. BATTERY. ---We recommend our superi.1-
Batteries in Cardboard Cases, as follows :-

18 Volts. 36 Volts. 54 Volts. 72 .Volts.
2/6. Post 9d. 4/9. Post 1/-. 7/-. Post 1/-. 9/-. -Post 1 3.

These Batteries are meeting with universal approval owis2
to their high efficiency and low initial cost and maintenane,

LEVER SWITCHES, mounted on bakelite.
Single Pole, i-way, 2 - ; Single Pole, 2 -way, 3/-. Post free.

FILAMENT RESISTANCE for panel mounting, compleb.
with knob pointer and bush, 3/9. -Post 8d. -

ALUMINIUM CONDENSER PLATES. Fixed, ,r dia., Stor-
ing 21", 1/6 doz. Spacing Washers for fixed, 4d. doz., for
moving, 3d. Threaded Brass Rod, any size, I" or under,
8d. foot, Nuts, 4d. doz., if Ebonite Knob, 6d.

SCIENTIFIC SUPPLY STORES,
8. NEWINGTON CAUSEWAY. LONDON. S.E.1

'Phone : Hop 4177.
Sole Agents for 00JAH COMPONENTS in S.E. London.

CHAS. BAKER
AND CO.'S STORES, LTD
LARGEST OUTFITTERS IN LONDON

High-class Tailoring
AT MODERATE PRICES

INDIAN COLONIAL &
FOREIGN OUTFITS

'Regulation Uniforms

Head Depot 271-274 HIGH HOLBORN
City Branch 41, 43 LUDGATE HILL
37-140 Tottenham Court Rd., 256 Edgware Rd., &c
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14 Years Hard
(EXPERIENCE)

is Concentrated in My Products

Set No. 1.

SET OF 7 7 SET OF
PA

15RTS9 Valve Panel PARTS15/9
Set includes :-Ebonite Panel, matt finished, 7" x 3", and

drilled. " Velvet " Filament Rheostat. Grid Condenser
and Leak. Blocking Condenser. Systoflex. V. Holder
Terminals. Set of Ivorine Tablets and Blue Print.

Polished Mahogany Cabinet to fit, 4/-.

CONDENSED
VALUE

Complete Sets of Parts for
VARIABLE CONDENSER ready

to assemble.
No Drilling or Fitting required.

.0013 .001 .0003 .0003 .0002
27/- 21/- 14/- 11/- 8/ -

Cabinets :-
4/9 4/8 4/3 4/- 8/9 2/9

The above are supplied with Ivorine Scale for panel mounting
or engraved Ebonite top 43" x 411' for panel mounting.
We can substitute Ebonite Bevelled dial in place of scale
for 3/6 extra.

PLEASE STATE WHICH YOU REQUIRE.
All orders over £2 post free.

Send 2 stamps for our Catalogue " W." Trade Enquiries invited.
3 -Plate Vernier Condenser for panel mounting .. .. 5/ -
Ditto in Cabinet, with Scale .. . 10/-

Long Tuning Handle, 1/- extra.
The Hague Tuner Set of Parts (see last week's Ad.) 22/8
L.F. Transformers .. 21/ -
H.F. Transformers. Plug-in Type.

300, 4/9 ; 6oce, 5/8; t,000, 6/ -
Valve Holders, Solid Ebonite with screwed legs and

hex, nuts (anti -capacity). These are not a cheap
catch line' 2/3

Valve Holders on Ebonite Panel-
Double, 2/8 ; Triple, 4/- Four, 4/9; Five 5/8

The " Velvet " Filament Rheostat is Well constructed and
of great value to all who build their own apparatus . 4/ -

Set of Ivorine Tablets; + HT-, + LT-, A.T.I., REAC,
TEL, A, E, set of 7 .. . 1/2

Ivorine Scales, superior quality, o" -28.o " (not cheap.
printed one) . 1/8

Solid Turned Ebonite Valve Holder with plain legs .. 1/6
Grid Leak (Sphinx) and Condenser, mounted .. 5/-
" Velvet" Laminated Switch Arms with Lacquered

bush and nuts .. .. 2/6
Studs and 2 Nuts

..
.. per doz. 1/9

Valve Legs and Nuts, lacquered .. per set 1 -
Valve Holders with Flange, " A " Type .. .. 1,9
Engraved Ebonite Dials and Knobs .. 4/6

All orders over £2 post free.
Send 2 stamps for our Catalogue " W." Trade Enquiries invited.

.0001
7/-

PETO SCOTT, The
Condenser King

7 Featherstone Building,
HIGH HOLBORN, W.C.1

(Turn up by No. 63, High Holborn.)
Also at 27, Frome Raid, Wood Green

All our goods can be obtained from-
Birmingham : Scammell and Abbott, too, Dale End.
North Shields : A. Mitchell, 45, Lansdowne Terrace,

Hawkey's Lane.
Pear : C. Thomas, 22, Anerley Station Road, Anerley,
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An Ideal Tingey Unit
ONE VALVE RECEIVING SET
Capable of simple and rapid addition while still
preserving the excellent general appearance of the
famous Tingey Unit Sets.

CI. CONDENSER 00I.
R. S. RECEIVER.
BATTERY H. T.-60 volt, in polished

case with ebonite top.
ACCUMULATOR -6 volt24 actual amp.
VALVE.
HEADPHONES-Brown's H. R. or

the Tingey T. 1. Unit and Brown's
L. R. 'Phones.

INDUCTANCES-(2) for telephony,
C. W. and Spark.

AERIAL WIRE and INSULATORS.
As we stock various makes of Batteries, Accumulators,
Headphones, etc., we will be pleased to quote
for your special desires in connection with an

Ideal Tingey Unit, 1 Valve Set.

In the next issue of the" Wireless World- we shall be
listing an Ideal 5 Valve Set, with Microphone Relay

W. R. H. TINGEY, spa,7riaelle'sstsin

Ofrei and Showroom --

92, QUEEN STREET, HAMMERSMITH, W.6
Office and Worls Telephone 1916 Hammersmith.

WIRELESS TELEGRAPHY
Young men wishing to enter a remunerative and progressive profession
s ould commence training as Wireless Officers. A new field is opened
up for ambitious young men in the construction of Aircraft and
Wireless Equipment. We give special facilit es to those v. ishing to
study in this branch.-Day and Evening classes.

THESE ARE THE ONLY SCHOOLS IN
GREAT BRITAIN FITTED WITH COM-
PLETE STANDARD MARCONI. POULSE.N
AND SIEMEN'S QUENCHED SPARK
SYSTEM INSTALLATIONS.
These Schools are now fitted with a standard
Marconi Valve Transmitter and Amplifying Receiver.

Write now for. Illustrated Prospectus.

North-Eastern Schools of Wireless Telegraphy
6. BLENHELM TERRACE. LEEDS. I. ELDON SQUARE.
NEWCASTLE - ON - TYNE. Alio THE SOUTHERN
COUNTIES WIRELESS SCHOOL 33. HIGH STREET
SOUTHAMPTON.

SUCCESSFUL WIRELESS BUSINESS

FOR SALE
In Popular South Coast Town

MAGNIFICENT RETURNS AND
SCOPE FOR DEVELOPMENT

CAPITAL REQUIRED ABOUT £1,000

Apply-
" Pilot," c/o Bertram Day's Advertising Offices,
9 & 10, Charing Cross S.W1.
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ELECTRICAL AND
Mechanical Engineers
Contractors to Me Admiralty, War Office & Air Force

Manufacturers of . . .

MARCONI'S WIRELESS DISC DISCHARGERS.
ROTARY CONVERTERS. DYNAMOS.
ELECTRIC MOTORS. TRANSFORMERS.
BOOSTERS. BOX HIGH VACUUM PUMPS.

COMPLETE ELECTRIC LIGHT INSTALLATIONS
For Country Houses and Yachts.
Lighting Sets for Motor Cars and
Aeroplanes. Estimates Free.

AN EFFICIENT STAFF FOR REPAIRS

Inventors' ideas carefully and skilfully
carried out from the preparation
of detailed drawings to the completion
of the finished article ::

W. MACKIE & CO
ESTABLISHED 1882

THE PALACE ENGINEERING WORKS
12 9, 131, 13 3, Lambeth Road, London, S.E. 1

TELEPHONE 182 HOP
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H. B. Super Slab
INDUCTANCES

(UNWAXED)

These Coils are giving wonderful results and
ire being used entirely in our instruments

15/- per Set of Eight.
Range - - 300 to 30,000

Original Waxed Type of
SLAB INDUCTANCES

10:- per Set of Eight
Range as above.

Each Coil is Tested before despatch, and
sent out Complete with Set of Curves.

Radio Constructa COIL STAND and 8 Coil
Holders for either of the above, making
a most efficient tuner, £1 17 extra

H. D. BUTLER & CO.
''-',v,;= 61, Borough Road, Borough, S.E. 1

3 minutes from Borough Tube Station,
Office: BANK BUILDINGS, 222. GT. DOVER ST., S.E. I

Telephone: Hop 3029. Teel, . Ingenuity, .Phone London..

TRADE MARK

The WHITECROSS
COMPANY, LIMITED

WARRINGTON

Manufacturers of All Descriptions of

WIRE ROPES
AND WIRES

ISHEET, ROD AND TUBE stocked in

qualities suitable for all Wireless work.
KNOBS (Moulded), various patterns stocked

CONDENSER SCALE BLANKS,

CONDENSER COVERS,
ETC. ETC.

Enquiries Soiieited

WHOLESALE ONLY.

AMERICAN HARD RUBBER CO.
(BRITAIN) LIMITED

13a, FORE STREET, LONDON, E.G. 2.
Telegrams : " Eboniseth, London." 'Phone: Central 52754

The most reliable and efficient
Batteries for Wireless Work are

STORAGE
BATTERIES

D.P. Batteries are made to fit al-
most any size of box. The output
of our Works runs to hundreds
of thousands of plates yearly.

Wrat us Jen particulars

The D. P. BATTERY CO., Ltd.
BAKEWELL - DERBYSHIRE
& 11 Victoria St., London, S.W.



All sizes can be supplied and intermediate tappings
for any required voltage can be arranged on
receipt of specification. Our list of standard sizes
and voltages will be sent on application to
Dept. D.L.
W.3. 60 volts. W.11. 15 volts.

NEW PRICE

4/ -
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RAPID WIRELESS TRAINING
DAY AND EVENING CLASSES : Correspondence Classes with Instrument work at School

if desired, Postal Course on Valves. Classes for Amateurs and Experimenters.
CABLE AND INLAND TELEGRAPHY. For details send P.C.

ELECTRICAL TRAINING COLLEGE, Radio House, Manor Gdns., Holloway, London, N,'Phone
North 1036.

THE WIRELESS WORLD
AND RADIO REVIEW

THE OFFICIAL ORGAN OF THE WIRELESS SOCIETY OF LONDON
A MAGAZINE DEVOTED TO WIRELESS TELEGRAPHY AND TELEPHONY

CONTENTS
The Johnsen Rahbek Amplifying Loud Speaker. By F. H. Haynes

On Heterodynes. By Philip R. Coursey, B.Sc., F.Inst.P., A.M.I.E.E.
Some Experiments in Radiotelephony. By G. Pession

Wired Wireless. By E. Mallett, M.Sc. -

The Romance of Wireless Calls. By Laurence le Brun

Progressive Amplifier Design. By W. J. Joughin -

Contents continued on next page.

159

161

164

169

173

175

HIGH -TENSION DRY BATTERIES
(FIRST AND FOREMOST)

THE following is an extract from an
appreciation of the quality of Ever -

Ready Wireless Dry Batteries.
19/3/1922

" I have had two of your 15 volt high-
tension batteries in constant use for 12
months working on an average of 1

hours per day . . . . I am extremely
pleased with their quality and will re-
commend them to any amateurs I know."

Wholesale only from :
The EVER -READY WORKS
HERCULES PLACE, HOLLOWAY, LONDON
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P. ORMISTON SONS
(P. H. ORMISTON) :: ESTABLISHED 1793

79 Clerkenwell Rd., London, E.C.
Ormiston, London." :: 1 3259 Centred

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 Construction,
Wire Ropes and Cords (fine sizes) in Galvanized Steel,

Phosphor Bronze, &c,

CONTENT'S (Continued)

Hourly Weather Messages on Civil Air Routes
Notes -

Correspondence
Calendar of Current Events
Wireless Club Reports -

Questions and Answers -

176
177

178
179

180
183

THE WIRELESS WORLD AND RADIO REVIEW is published weekly on Saturdays.
All correspondence relating to contributions should be addressed to THE EDITOR,

THE WIRELESS WORLD AND RADIO REVIEW, 12-13, Henrietta Street, London,
W.C.2.

No responsibility can be taken for MSS. or photographs sent without stamps to
defray cost of return postage.
Editorial and Publishing Offices, 12-13, Henrietta Street, Strand, London, W.C.2.
Telegraphic Address : " Radionic, Rand, London." Telephone No.: Gerrard 2807.
Advertisement Managers, Bertram Day & Co., Ltd., 9 & 10, Charing Cross, S.W.1.

Telephone No.: Gerrard 8063 and 8064
SUBSCRIPTION RATE S. -

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

WIRELESS TRAINING COLLEGE LTD.
ST. MARY ST., CARDIFF, & NEPTUNE CHAMBERS, VICTORIA ST., BRISTOL.

The above Colleges are amongst the most successful in Great Britain for
quickly qualifying Students for the Wireless Service. We have, since the
outbreak of War, passed over 1,000 Students to Wireless Appointments.
Two Systems are taught, the Marconi and Siemens Quench Spark System.
We make a speciality in training ex -service men who have some know-
ledge of Wireless. q Ex -service men can have a free test to ascertain
the time it would take to qualify them if they will call at the College.

Foe Terms apply to-
LIBUT - C 0 MDR. J. R. SC HO F IEL D, M. B.E., R.N.V.R. (C), Principal.

P.S. Every student who qualified at our Colleges was placed in a permanent situation.
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GREAT WIRELESS BOOM I

AMATEURS
ARE WIDELY

"BROADCASTING "
ENTHUSIASTIC REPORTS

UPON THE

MARCONI SCIENTIFIC UNIT SYSTEM
WHICH ENABLES ONE TO BUILD A SET
OF THE HIGHEST POSSIBLE EFFICIENCY
ACCORDING TO INDIVIDUAL REQUIREMENTS

ALL RECORDS HAVE BEEN BROKEN DURING APRIL
IN THE SALE OF THESE POPULAR UNITS

FULL DETAILS AND FREE ADVICE
UPON THE COMBINATIONS MOST SUITABLE
FOR YOUR SPECIAL NEEDS WILL BE SENT
ON RECEIPT OF YOUR ENQUIRY BY

THE

MARCONI SCIENTIFIC INSTRUMENT CO., LTD.

40 DEAN STREET, SOHO, W.1 TELEGRAMS: THEMASINCO, WESTCENT
TELEPHONE : : : GERRARD 7745
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BURNDEPT LTD.
have pleasure in announcing the

OPENING OF NEW SHOWROOMS
228, Shaftesbury Avenue (New Oxford Street, W.C.1)

where visitors are at all times cordially invited
to inspect and have demonstrated to them any

BURNDEPT WIRELESS APPARATUS
the outstanding superiority of which is now

further enhanced by the

OPENING OF OUR NEW FACTORY
" Aerial Works," Blackheath Village, London, S.E.3

(3 m,nutes from Blackheath Station.)

Our Head Office is now located at this address
to which all communications should be directed

BURNDEPT LTD.
AERIAL WORKS," BLACKHEATH VILLAGE, LONDON, S.E.3

LEEDS: 48, GREAT GEORGE STREET. MANCHESTER: 4, CORPORATION STREET.

Radio Telegraphy and Telephony
We stock all Apparatus and Material; of the finest quality only

which you cannot obta'n elsewhere.
ASH SPREADERS, best stout material, free from crack.

6 ft. x diam., each 3/-, carriage 6d. extra.
AERIAL WIRES of every type always stocked. Per 15o ft.

coils, Phosphor Bronze, 7/2o, DV.; 7/22, 13/6 ; 7/25, 7 -.Copper, 7/2o, 15/-; 7/22, 11/6: 7j25, 8-. Postage 9d.
Longer or shorter lengths supplied.

RADIO SUPPLIES
LONDON

H.T. BATTERIES, as illustrated, wander plug, maximum
36 volts, variable from 3 volts in steps of 3 volts. Thoroughly
recommended, price 7/6, postage 1/-. Fifteen volt units
of all makes also supplied from 3/8 to 5'- each.

TWIN PLUG CONNEC-
TORS, as illustrated,
brass and ebonite, very
useful for extensions to
telephones, loud speak -
ers, etc. Each 3 -.
Ditto for securing fii
table, 3

RADIO NEWS, ew aunt enlar_:,.,1 edition. 2 2. past free. Monthly

RADIO SUPPLIES (Dept 1(, 236, High Holborn,
'Phone : Museum 6894. LONDON, W. C 1.

EBONITE ANDVULCANITE

TUBES- RODS -SHEETS

LARGE
STOCKS

BRITANNIA RUBBER AND
KAMPTULICON CO., LTD.
7, NEWGATE ST., LONDON, E.C.1
Telephone Telegrams :
2168 Central Britannia, London
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The Johnsen Rahbek Amplifying Loud Speaker
By F. H. HAYNES.

AMETHOD ,1 amplification which has not
to any extent become popular is that
employing the adhesive action between an

agate cylinder and a metal face when subjected
to a difference of potential. This method, due to
Messrs. Johnsen & Rahbek, two Danish engineers,
was fully described by Mr. P. R. Coursey in his
articles on " Loud Speaking Telephones "* and the
following gives practical details for the construction
of a set employing the principle described.

The agate selected for making the cylinder should
be, as far as possible, grainless, and that
chalcedony. is particularly suitable owing to its
homogeneous structure. Should any parallel mark-
ings exist they should be such that their plane
permits of being arranged at right angles to the axis
of the cylinder. Suitable dimensions are given in
Fig. 1 (a) and it is advisable to purchase a cylinder
made to these dimensions. If it is desired to make
the cylinder, one must be skilful in the processes
employed for working hard stones. In brief, the
turning of the outer face is effected by using a
lathe tool of copper with a square face of about
2 mm. sides and feeding it with a diamond dust

a paste. As the paste is applied to the tool it is
immediately apparent how effectually it is cutting.
The boring of the centre hole is not an easy task and
consequently it is advisable to make a smaller hole
at first and enlarge it to the final dimension by
means of a boring tool such as is used in lathe work

.... for boring a tunnel. The first hole is put through
in the lathe by holding the cylinder in the chuck
and forcing into it an iron tube of external diameter
of the size of the desired hole. A hole is made in
the side of the tube for the purpose of feeding the
diamond dust. and the tube is driven forward from
the point of the back centre. All the precautions
have to be taken, of course, with regard to accuracy
such as are usual in lathe work. After the hole
has been put through it should be secured to a
spindle in order that it can be revolved for the
purpose of polishing. A piece of wood is prepared
with a semicircular hollow face, covered with a
strip of sheet lead. Ruby powder is mixed to a

* Wireless World. Vol. IX., pp. 225, 256, 289,
311 and 371.

paste and is used on the face of the lead, pressed
hard against the revolving cylinder. Great care
must he exercised to prevent any trace of diamond
dust. getting into the ruby powder during polishing.
The presence of the merest particle will produce
scratches that are difficult to get out and if not
entirely removed will cause noises in the operation
of the finished instrument.

RTAPER
C

IHOIA MID STELL ROD

The design of the shoe is shown in Fig. 1 (N.
The rubbing portion is of copper and can conveni-
ently be made from a piece of hard drawn copper
tube. The inside face must be highly polished and
entirely free from scratches, and should be just a
slipping fit on the cylinder. Thin brass rings are
attached to its ends and middle in order to stiffen
it and give even pressure at all points on the inner
surface of the copper. These rings can, of course,
be soldered on and in the construction of this
fitment it should be borne in mind that it must
be kept as light as possible without sacrificing any
stiffness. The shoe, together with all the other
parts which are required to vibrate at sound
frequency, must be kept to the smallest mass in
order that there may be a minimum of damping.
The middle ring has an extension for coupling up
a rod which transmits the vibrations to the dia-
phragm. This rod is shown in Fig. 1 (c) and is
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made of mild steel and slotted at its end for making
a union with the ring. The diaphragm can be
made of mica or compressed silk and the mounting
of any convenient pattern, such as is used in the
construction of gramophones (Fig. 2).

Fig. 2.

The cylinder is mounted on a spindle which is a
fit. It is essential that the cylinder and spindle
make good electrical contact. If there is any
difficulty in securing the cylinder, the spindle may
be',:coated with copper by immersion in copper
sulphate solution and then evenly and thinly tinned.
The cylinder is driven on over the tinning and a good
grip effected. Fig. 3 shows the method of setting
up the cylinder and a convenient way of mounting
the spindle.

The spindle is driven by a worm -gear and if the
usual type of small fan motor is used to drive the
instrument a reduction gear of 4-1 on the worm
screw and a previous gear reduction of 8.1 gives a
convenient running speed, assuming that the motor
speed is about 900 r.p.m. It may be mentioned
here that clockwork has been tried for the purpose
of revolving the cylinder but the writer is not aware
of any clockwork on the market sufficiently powerful
and it must be borne in mind, of course, that the

ELF-CTRIC FAN MOTOR
ON STAND

AND RADIO REVIEW MAY 6, 1922

very large patterns of gramophone motors do not
provide more power than the smaller ones, but that
they rotate for a longer period on one winding.
Fig. 4 shows a convenient lay. out. for the driving
mechanism.

The instrument can be operated by
connection in a valve circuit of a
receiver amplifier and the plate circuit
battery can he used to provide the
polarising voltage, but a better method,
when signals are strong enough, is to
operate the loud speaker from a micro-
phone, which is coupled to a telephone
earpiece. The circuit is shown in Fig. 5.
The method of coupling is worthy of
attention and Fig. 6 shows a good method
of effecting it. The spacing shown pro-
portionately in the figure between the
earpiece and microphone should be ad-
hered to, and the fitting of an iris
diaphragm is very effective for producing
maximum transmission of energy across
the air space. It. will be found that a
certain definite adjustment of the aper-
ture gives maximum amplification.

The polarising voltage can be derived
from D.C. public supply mains, or
if not available, from the usual H.T.
batteries. The transformer in the

Fig. 3.

microphone circuit may be a small spark coil with
its contacts screwed up. A variable resistance is
connected in the microphone circuit to adjust the
current to a suitable value at which the microphone
will give maximum results.

This type of instrument is successful for the
amplification of telephony as the results it gives

4121-01 WORM
REDUCTION
GEAR

Fig. 4.

fr.
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Fig. 5.

are entirely free from distortion and, to the author,
is the only known method for rendering wireless
telephony audible to large audiences. The volume
of sound produced is tremendous, and it is essential
that the receiver amplifier and microphone gear are
not installed in the same room as that in which
the loud speaker is operating, as the vibrations set
up are so great that not only will they react on the
microphone but, also, they will set up mechanical
motion in the valve parts which will give rise to
very considerable howling.

The vibration imparted to the shoe is sufficiently
great to be easily visible and if its movements are
sufficiently damped so that a buzzed signal will
have an accumulative effect, the outfit can be
used for the purpose of recording. A stylus is
attached to the rod in place of the diaphragm and
signals will produce ripples in a line that it will
inscribe on a tape running beneath it.

On Heterodynes
By PHILIP R. COURSEY, B.Sc., F.Inst.P.,

TBE general principles underlying the recep-
tion of C.W. signals by the heterodyne method
are sufficiently well known not to require

repetition here, as it is the purpose of this article
to describe the main features of some arrangements
of separate heterodyne oscillators and to give direc-
tions for building simple forms of such apparatus.
As is generally well known, the use of a separate
heterodyne oscillator as distinct from autodyne
receivers in which the oscillations are set up by
the detector valve itself using one of the many
reaction circuits, possesses several advantages
particularly when the longer wavelengths are to
be received. With the separate heterodyne, the
tuning circuits of the receiver itself can be brought
exactly into resonance with the wavelength of
the incoming signals, thus minimising loss, while
in addition a limited amount of reaction can also
be employed to still further strengthen the signals
when necessary.

Fig. 6.

11B

For use as a separate heterodyne it is merely
necessary to provide a three -electrode valve with
the usual L.T. and H.T. batteries, and appropriate
circuits that will enable oscillations to he generated
of any wavelength within the range in which it is
desired to work. This can of course be done with
any of the several types of reaction circuit, given
a proper design for the coils, etc., but some arrange-
ments are superior to others as regards stability,
ease of adjustment, etc. Another point to be
borne in mind is that with some arrangements
the waveform of the oscillations is distorted more
than it is with others, with the result that a greater
number of harmonics will be set up in the former
case than in the latter. This may or may not
be a disadvantage depending upon circumstances,
and to what other uses it is desired to put the
apparatus beside§ ordinary reception.

A very simple arrangement suitable for use
as a heterodyne with any ordinary form of receiving



162 THE WIRELESS WORLD

apparatus can be made up by using a set of any of
the well-known interchangeable coils - Honey-
comb; Duolateral ; Burndept ; Pancake or Slab
inductances-fitted with plugs, or some equally
convenient means of 'rapidly changing one coil for
another. For convenience these coils may be
plugged into one of the well-known forms of coil
holder, one coil being used with a tuning condenser
(variable) to form the oscillation circuit, and the
other connected up as a reaction coil, as in Fig. 1.

Fig. 1.

In that clia,grani, l.i and L2 are the two coils,
referred. to as mounted in a two coil holder, and
C, is the variable air condenser for tuning, C2
being merely a blocking condenser. This latter
should have a capacity of at least 0.01 microfarad,
and should preferably be much larger than this
value. Terminals marked telephones are shown
in Fig. I in the anode circuit of the valve.. These
will generally he joined together by a strap when
the heterodyne is used normally, but it is convenient
to provide them so that the apparatus can be
used for other purposes, and for special tests.
Either high resistance telephones can be used,
or preferably a telephone transformer can be fitted
in the instrument with low resistance telephones.
This latter arrangement possesses some advantages
befiides the usual one of removing the steady
direct. plate current of the valve from the telephone
windings, in that it also removes some of the stray
capacity effects which may be 'produced in the
circuit when ,the telephones are moved about
when in use.

The chief disadvantage of en arrangement
of this form is I hat the frequency of the oscillations
that are set up depends to some extent upon the
relative positions of the tuning and reaction coils,
so that it not be possible to obtain a stable
wavelength calibration for the instrument. These
changes will be more important the smaller is
the capacity that is used in the tuned circuit,
as the small stray (and variable) capacities between
the coils and the other parts of the circuit will
then be a greater percentage of the main capacity.
To a limited extent this trouble can be got over
by using a fixed form of coil holder in which the
distance between the coupling coils cannot be varied
as in the usual forms. This, however, introduces
a further disadvantage that the separation of the
coupling coils must be given some mean value that
can be used for all the pairs of coils that it is
intended to use with the instrument, and conse-
quently the coupling may be tighter than the
optimum in some cases, and looser in others.
If the coupling is tighter than necessary there is
a tendency to emphasise the amplitude of the
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harmonics generated by the valve as compared
with the strength of the main oscillations of the
fundamental frequency. While in many cases
this may be no disadvantage-and may in fact be
quite useful-in others it may be troublesome and
become desirable to avoid. It is, however, difficult
to eliminate this effect and at the same time to
retain stability of the calibration. Usually con-
stancy of calibration is all important if the instru-
ment is to be used as a form of wavemeter, so that
other disadvantages are allowed provided this
desideratum can he secured.

The general arrangement of a heterodyne of
this type is sketched in Fig. 2, which also shows
leading dimensions. By using steps of fixed
capacity in parallel with the variable tuning
condenser, the effective wavelength range of the
instrument can be increased without using an
excessive number of coils. When a fixed condenser
is in parallel with the variable, the accuracy
of setting to any given wavelength can be much
increased, since each division of the scale of the
variable condenser then corresponds to a smaller
percentage change in the total capacity of the cir-
cuit, and consequently a smaller change in wave-
length. While not of such great importance
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at the higher wavelengths, this spreading out of
the wavelength scale is very useful on the shorter
waves, since with these wavelengths the necessary
tuning is much sharper as a smaller change in
wavelength suffices to take the heterodyne beat
note to the upper limits of audition. Using a set
of " Burndept " coils, the tuning capacity can be
taken up to 0.005 microfarad on each range without
any trouble from difficulty in securing oscillations.
Using the maximum capacity, it is only necessary
to have four coils to cover a wavelength range
of about 250 up to 30,000 metres, these_coils being
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arranged in pairs so that one serves as the main
tuning coil and the other for reaction. The ap-
proximate wavelength ranges obtainable are set
out in Table I, which gives the coil numbers required
in each case

TA BLE 1.

Main Coil Reaction Coil Wavelength
No. No. Range (metres).

50 150 250-1,5511
300 150 1,300- 9,000
750 :100 4,500 30,000

The wavelength ranges given in this Table have
been calculated on the assumption that the maxi-
mum value of the tuning condenser is as stated
above, viz., 0.005 µF. Although it is possible
to obtain variable air condensers having a maximum
value of 0.005 juF, it is not desirable for the purpose
of this instrument to do so, as by using a condenser
having a smaller maximum value in conjunction
with fixed condensers which can be connected
in parallel, the ease and accuracy of setting the
instrument to any given wavelength is increased.
A convenient value to make the variable is 0.0015
oF, and to use three fixed condensers of values
0.00125; 0.0025; and 0.00375 pF respectively
which can he connected in circuit by a four-way
switch. Alternatively three equal condenser units of
0.00125 uF each can he used with a special switch
arranged so that it connects either one, two or
three units in parallel with the variable condenser,
so as to give the following capacity ranges in
each position .-

TABLE II.

0.000100 (approx.) to Variable rondr. only.
0.0015

0.00135 to 0.00275 Variable + 1 unit.
0.00260 to 0.0040 Variable + 2 units.
0.00385 to 0.00525 Variable + 3 units.

There will thus be a convenient overlap on each
range so as to avoid gaps in the wavelength scale.
As, however, the price of the- condenser units,
if purchased ready made, will vary very little, if
any, with their capacity over the range of values
here required, it is often more convenient to give
the successive units different values, viz., 0.00125 ;
0.0025 ; and 0.00375 µF, as stated above, so as to
enable a simple four -point switch to he used.
The connection scheme for the whole instrument
will then become as in Fig. 3.

It will be noted that in this diagram, as also
in Fig. 2, a holder for a V-24 valve is shown.
For heterodynes of this type it is recommended
that these valves be used, since it will be found
that they give steadier oscillations over the range of
capacities here described, and using 30 volts on
the plate circuit, than are generally obtainable
with most R valves.

Reverting to Fig. 3, it may be noted that a
fixed resistance of about 1 ohm is shown inserted
in the filament circuit of the valve. With 6 volts
on the L.T. terminals such a resistance will give
about the correct working voltage on the filament
of the valve. The use of a fixed resistance for this
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purpose is preferable to employing a filament
rheostat of the usual type, since the frequency
of the oscillations set up by the valve is dependent
upon the filament temperaturc,, and upon the
plate potential as well as upon the constants of the
oscillation circuit. Great care must therefore he
taken to maintain these supply voltages as steady
as possible if it is desired to obtain a wavelength
calibration for the instrument that will he in any
degree permanent.
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Fig. 3.

Another difficulty experienced in operating any
form of heterodyne arises from the capacity of
the parts of the instrument to the hand of the user.
This " hand effect " will be found to depend very
largely upon the exact arrangement of the oscillation
circuit. This effect can be reduced by arranging
the moving vanes of the variable condenser to
have the lower potential of the two sides of the
condenser-i.e., they should be made the terminal
which is joined to the filament of the valve.
Similarly the arm of the fourpoint range switch
should likewise he connected to the filament of
the valve, since the capacity of the batteries, etc.,
to earth being large, the valve filament and the
parts directly connected thereto will be at the
lowest potential of the system and will consequently
he least affected by stray capacities to earth.
The effect of the capacity of the telephones can be
reduced by using a telephone transformer as has
already been pointed out.

The general arrangement shown in Fig. 2 is
laid out to overall dimensions of 9r x 6", so that
if mounted as the top of a box 41" deep (outside) the
instrument will he uniform in style with the short
wave heterodyne which has already been described
in these columns.* The bulk of the instrument
can be assembled from standard parts purchasable
from most dealers of wireless apparatus, but for
those who wish to build as much as possible of the
instrument themselves more detailed dimensions
and instructions, will be given in the second instal-
ment of this article, as although similar in function,
the dimensions of some of the parts have been
somewhat modified as compared with those which
were described in the article on the short wave
heterodyne to which reference was made above.

(To he continued.)

=H'irelea.. World, Vol. 9, pp. 461-464, 493-497.
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Some Experiments in Radiotelephony
By G. PESSION.

1. As is known, in order to produce good radio-
telephonic transmission, it is necessary to obtain
a generator that will maintain alternating current
of constant amplitude and frequency in the trans-
mitting antenna for the radiation of continuous
electromagnetic waves of convenient length.

The continuous waves constitute the " carrier "
of the radiotelephonic emission and their amplitude
and frequency must be modulated by the voice
by means of a suitable microphonic device. In
the absence of modulation continuous current is
produced in the telephone at the receiver, by the
known processes of amplification and rectification,
but this does not give rise to any sound ; it is the
variations of the amplitude or frequency of the
carrier wave that produce in the telephones the
variations of current reproducing the voice or the
sounds emitted before the microphone transmitter.
The length of wave used in radiotelephony ranges
in general from some hundreds to some thousands
of metres.

The generators of damped trains of waves follow-
ing one another at supersonic group frequencies
are now entirely discarded.

2. The methods for the production of the carrier
wave for radiotelephonic transmission have been
much improved by the use of three -electrode
thermionic valve generators. This type of generator
undoubtedly for small
exceptional advantages on account of its simplicity,
the ease with which it is handled, and the relative
purity of the emitted wave that can be obtained
with proper precautions. In large power under-
takings, high frequency alternators in conjunction
with magnetic amplifiers or frequency multipliers
are used with success.

In the experiments described below, which were
undertaken in the months of May and June, 1921,
1 used instead the Poulsen arc as generator of the
continuous waves. The purpose of these experi-
ments was to obtain in as quick and simple a manner
as possible, a good adjustment of the arc for long
distance radiotelephony. Hence many of the
arrangements employed are not new, but simply
the repetition with suitable alterations of experi-
ments already performed by others. However,
considering the results obtained in relation to the
simplicity of the means employed, it is believed
that these experiments, looked at as a whole, will
not be found altogether devoid of interest.

3. The Poulsen arc as generally employed in
radiotelegraphy is connected directly in the aerial
circuit on account of the great simplicity of this
arrangement and the relatively high efficiency
obtained by virtue of the absence of a primary or
intermediate circuit. For radiotelephony, however,
an inductive coupling is preferable in order to obtain
a greater purity of the emitted wave, and especially
also a diminution of the troublesome " rustling "
noises, which can be heard in a receiver close to
a transmitter employing the direct connection of
the arc. In the primary circuit, it is better that
the capacity should not be too large, in order to
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obtain greater steadiness of the oscillations. The
coupling should not be too tight. Very good
results were obtained with the following constants
(Fig. 1)

Cl = 0.007 F.
C2 = 0.002 to 0.008 µF.
X = 2,600 to 3,000 m.
No = 600 to 1,900 m.

where X is the wave emitted and X0 the natural
wavelength of the aerial.

Fig. 1.

4. An inquiry was made at first as to what
results could be got by using simple carbon micro-
phones. The method shown in Fig. 2 first sug-
gested by Stone, was adopted, using four Kellog
microphones in series and coupled inductively to
the aerial inductance. The coupling and the
number of turns on the coils were regulated so that

Fig. 2.
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on closing the switch the current in the antenna
fell to about half its previous value. With four
microphones the value of the antenna current
with switch closed could be kept at 3 amperes
without undue heating.

By suitable regulation of the variometer very
good modulation, as recorded by the aerial am-
meter, could be obtained, and the voice received
by an ordinary thermionic valve receiver was
clear and perfect, leaving nothing to be desired as
compared with the results obtained with a valve
transmitter. With this simple contrivance some
tests were carried out between Rome and the
yacht Electra, belonging to Senatore Marconi.
The Electra was employing a thermionic valve
transmitting apparatus, and good communication
up to about 400 km could be obtained without
difficulty, by using a receiver of medium sensibility
(two valves-one detector and one low frequency
amplifier) on an aerial of moderate dimensions.

The principal condition necessary for the success
of the experiment is that the four microphones
function acoustically in phase and that is secured
by having the four tubes carrying the vibrations
of the voice to the microphones of exactly equal
length. Fig. 3 shows the construction of the
multiple microphones actually employed in the
tests which were carried out near the Radiotele-
graphic Station at Centocelle (Rome). The method
of modulation employed is a detuning method, that

Fig. 3.

is to say, the antenna current is modulated
principally in consequence of the variations of
syntony with the primary circuit that takes place
through the variations of the resistance of the
microphone circuit. The variations in the re-
sistance of this circuit produce, in fact, changes in
the effective inductance of the antenna and hence
alterations of tuning.

This is easily seen by observing that when the
switch (Fig. 2) is closed, the antenna circuit
can, by changing the adjustment of the variometer,
be brought back into resonance with the primary
circuit, and the original antenna current restored.
The functioning of the radiotelephone under con-
ditions of greater or less initial dettming between
the primary circuit and the antenna is therefore
possible.

It has been maintained, however, that for best
working the initial detuning should be such that

AND RADIO REVIEW 165

the working point is not too far removed from the
top of the resonance curve, such, for example, as
the point marked with a cross in Fig. 4. Under
these conditions, when speaking in front of the
microphone, there is a perceptible lowering of the
effective value of the antenna current.

Fig. 4.

It is certain that by increasing the number of
microphones, even with the simple arrangement
just described, results far superior to those above
referred to could be obtained, but further experi-
ments were not carried out, as it was thought
preferable to have recourse to more powerful
methods of modulation by the employment of
thermionic valves.

5. Various systems were tried with the object
of obtaining a suitable modulation of the antenna
current generated by the arc. The results showed
that it was best to act on the secondary circuit in
such a way as to produce simultaneous variations
of its wavelength and of its resistance.

An absorption method was therefore chosen
constituting a simplification of one proposed by
Hund, which has been adopted by several firms in
their telephonic apparatus. Several schemes were
then investigated, one after the other, and after
some trials, the one shown in Fig. 5 was decided
upon. This method is very effective and practical,
since the transformer T permits of the regulation
at will of the voltage applied to the valves and hence
the use of types of valve adapted for various
voltages. The effect of this contrivance is
principally to produce variations in the resistance
of the antenna by reason of the shunt to earth
constituted by the thermionic valve V1 the resistance
of which varies according to the voltage on its
grid produced by the microphonic current.

In order to study the working of the set, a curve
was plotted out which might be called " the static
modulation characteristic," that is, a curve con-
necting the intensity of the antenna current with
the value of the grid voltage of the valve V1.
It can be seen from Fig. 6 that as the grid is
gradually made positive, the antenna current
diminishes on account of the increased absorption
and consequent expenditure of energy in the coupled
circuit.

Given a relatively low frequency for the tele-
phonic modulation it may be assumed that the
static modulation characteristic gives useful in-
formation as to the operation of the apparatus
when the voice vibrations produce variations in
the grid voltage of V1 which are superimposed upon
the steady voltage of the battery P, by means of
the transformer T1. The best conditions of working
were investigated by experiment, and it was proved
that the best initial value of the grid voltage is
that corresponding to the upper bend of the
modulation characteristic so as to have a per-
ceptible lowering of the effective value of the
antenna current during speech. Such a lowering
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caneeasily be noticed by emitting a constant musical
note in front of the microphone. The negative
voltage of the grid may be regulated either by the
insertion of a steady e.m.f. of suitable value in the
grid circuit, or by regulating the value of the
capacity C3 (Fig. 5). The action of the condenser
C3 can readily be seen by noting that through the
effect of the unilateral conductivity of the valve
it becomes charged to a potential which depends
on the value of its capacity and the time constant
of the circuit shunted across it-which in this case
is the primary of the transformer T1.

6. It is at once seen that when working at the
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point of the modulation characteristic marked with
an X in Fig. 6, the modulated oscillations become
unsymmetrical, the increments of current being
much less than the diminutions.

By way of confirmation, oscillograph tests were
carried out, using a Gehreke's tube and a revolving
mirror. The tube was connected between the
antenna and the earth through a suitable high
resistance or a small capacity. In the first place
it was ascertained that the tube gave indications
approximately proportional to the antenna current.
In Fig. 7 are reproduced three photographs of the
oscillograph line traced out with three values of
the antenna current, from which it is evident
that the proportionality is approximately satisfied.

If we examine the oscillograph tube with a
rotating mirror we obtain oseillograrns such, for
example, as the one reproduced in Fig. 8, which
corresponds to the continuous emission of the vowel
" 0 " before the microphone. Fig. 9 shows
the cathode illumination of the tube spread out
by means of a mirror, under the same conditions
as in the preceding experiment, only in the absence
of sounds in front of the microphone.

It is easily seen that the increase of amplitude
of the oscillations under the influence of the voice
is very small, though perceptible and distinct, but .
that the diminution reaches as far as the dark part
of the tube.

The conditions during the experiments were as
follows :-

Antenna current with modulating valve
out - - - - - 15A
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Fig. 7.

WORLD AND RADIO REVIEW 167

was made to reproduce the condition that obtains
in radiotelephonic transmission with unsym-
metrical modulation. The arrangement shown in
Fig. 11 was used for this purpose. By means of
the battery B, it was possible to give to the grid
positive or negative voltages, and therefore to vary
the working point of the valve characteristic.
The continuous current milliammeter A gave
indications of the line current.

It was clearly proved that the articulation
always remained good for all the points comprised
between A and B (Fig. 12) though a certain improve-
ment in the timbre was observed about the middle
point C. At this last adjustment the milliam-

Antenna current with modulating valve
alight - - - - - 14A

Antenna current during the continuous
emission of the vowel sound " 0 " - 9A

The increase in the modulation cannot therefore
exceed one ampere in fourteen, that is 15 per cent.,
while the diminution is very much greater.

Another oscillogram (Fig. 10) was obtained by
adjusting the apparatus so as to obtain a more
regular modulation, both by producing a greater
initial diminution of the current and by thus
obtaining more symmetrical variations of antenna
current. The intensity of the signals was inferior
to that obtained with unsymmetrical modulation,

Fig. 8.

while there is also the added disadvantage of greater
danger to the absorbing valves due to the greater
energy dissipation in them. No perceptible in-
crease in clearness was observed.

7. At first sight it would seem that the un-
symmetrical modulation produced near the bend
of the modulation characteristic would constitute
an unfavourable control, and that considerable dis-
tortion in the voice would be produced.

In practice this effect was not noted, and the
voice always came out clear and without defect,
so that one could at once recognise who was speak-
ing or singing in front of the microphone.

As regards this point, some experiments were also
made on a wire telephone circuit, and an attempt

Fig. 9.

meter A (Fig. 11) in the line did not show any
perceptible variations during modulation, while
at the points A and B there was respectively a
distinct increase and a distinct decrease of the cur-
rent on account of the dissymmetry of the line
telephone current. Only by going a long way
beyond the points A and B did one notice a marked
distortion of the voice. Taken together then, these
tests enabled it to be established that in order
not to overload the absorption valves it is permissible
to use a markedly unsymmetrical modulation in
the scheme here described, with no detriment to
the clearness and quality of the transmission.

It is apposite, too, to observe that in radio-
telephonic reception, when employing a crystal
detector or a non -oscillating triode valve, there is
a tendency to introduce additional dissymmetry
at the receiver, in that the increases of current
are magnified in comparison with the diminutions.
By allowing the modulation to take place at the
point indicated on the characteristic in Fig. 6

Fig. 10.
B I
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there is therefore a certain compensation between
the two distortions produced respectively at the
transmitter and at the receiver.

8. The results obtained by applying the
above described methods to the arc radio trans
mitting station at Centocelle (Rome) were truly
remarkable. With an antenna current of 14

amperes modulated in the above very unsym-
metrical manner, the voice was intensely clear and
strong over distances up to more than 1,800 km.

The data relative to the aerial used in these
tests is as follows :-

Natural wavelength - - 1,890 m
Length of wave emitted - - 2,700 m
Static capacity of the aerial - 8.26 x 10-2/4F
Effective height - - 40.3 m
Effective resistance - 7.3 ohms
Antenna power - - - 1.46 kW

The signals were received exceedingly well over
the above -mentioned distance with a three -valve
receiver, one of the valves being for rectifying, the
other two low frequency amplifying valves used
on a naval type of aerial. Stronger signals were
obtained by using 7 -valve high -frequency amplifiers
of the Marconi type 55n and 8 -valve French
amplifiers, having five high -frequency valves, one
rectifying valve, and two low frequency amplifying
valves. At distances of the order of 500 km
with a ground aerial of modest dimensions, the
radiotelephonic signals were received loudly and
perfectly even with an ordinary crystal receiver,
and it was even possible to insert the radiotelephone
receiver in an ordinary telephone circuit.

9. Extensive experiments were then made in
order to ascertain whether the system of modulation
employed deformated the carrier wave in such a
way as would cause abnormal interference, or give
rise to harmonics of excessive amplitude. For
these tests, there was a choice of two receiving
stations, one about 5.68 km and the other about
27.4 km distant from the transmitter. The first
of these stations was provided with a large T-
shaped aerial, a Navy type of receiver was used
with two valves, one rectifying and the other
amplifying. In this receiver the grid of the
rectifying valve is connected directly to the in-
ductance of the aerial, thus giving easy reception of
signals and only a moderate degree of selectivity.
In the second station, provided with a very low
and directive aerial, several types of amplifiers were
used in a secondary circuit loosely coupled to the
aerial.

It was observed, as was to be expected, that the
tuning of the radiotelephonic transmissions was

A C B

Fig. 12.

a little less sharp (X = 2,500 m) than that of the
continuous non -modulated wave, but no trace of
harmonics or abnormal disturbances was found.

In one particular instance, by allowing another
continuous -wave station to transmit at the same
time as the radiotelephone at Centocelle it was
possible to pick up in a receiving station situated
about 24 km from the two above -mentioned stations,
either of the two transmissions without interference,
although the difference of wavelength could not
have been as much as 4 per cent.

The continuous wave station used a much lower
voltage than the radiotelephone transmitter. As
a matter of fact, the product of the radiation height
of the aerial expressed in metres and the effective
value of the antenna current expressed in amperes
was 521.6 for the station at Centocelle, while the
same product for the continuous wave station was
only 188. It was distinctly noticed that the dis-
turbance produced by the voice was smaller than
that produced by the " rustling " noises of the arc.
The disturbance was also much reduced by virtue
of the inductive coupling adopted.

10. It thus results that the Poulsen arc used
with inductive coupling in conjunction with a good
system of modulation lends itself admirably to the
purposes of radiotelephony, and enables distinct
and loud communication to be effected over a
considerable distance. The disturbing noises are
greatly reduced in the arrangement described, and
do not prejudice in any way the quality of the
radiotelephonic signals.

The apparatus in use at Centocelle was constructed
with material at hand by the Chief Torpedo Con-
structor and the experiments were conducted by
the chief officer of the station.

Commercial Wireless Conference
The Commercial R adip International Committee

composed of the representatives of the Radio
Corporation of America, Compagnie Generale de
Telegraphist sans Fil, Gesellschaft fiir Drahtlose
Telegraphie m.b.H. and Marconi's Wireless Tele-
graph Co., Ltd., has completed its Conference held
at Cannes under the Presidency of Senatore
Marconi.

As a result of agreement between the four
Companies, a number of new international wireless
telegraph services will be opened in the early
future. A very considerable development of com-
munications generally has been discussed and
agreed upon.
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Wired Wireless*
By E. Mallett, M.Sc., Assist. Prof. City and Guilds (Eng.) College.

(1) Introduction.
THE title " Wired Wireless " is the popular

term that has come to be applied to the
system of multiplex telephony and telegraphy

which employs high frequency currents. It is
sometimes referred to also as " Carrier Wave
Telephony," but this is hardly a correct description,
as will be evident from the fact that in the latest
practice the " Carrier Wave " is not propagated
through the line at all.

" High Frequency " telephony was first achieved
by G. 0. Squire in 1911, using a H.F. alternator.
and working in one direction only over a telephone
line which at the same time carried ordinary
telephone traffic. He recognised the possibilities
of the system for multiplex telephony, and took
out master patents. It was not, however, until
the advent of the three -electrode valve as a generator
of H.F. current that any progress towards a practical
realisation of the scheme was made, and " Wired
Wireless " is one of the many branches of communi-
cation engineering that has been revolutionised
by the pioneer efforts of J. J. Thomson and
Richardson, and others on the side of the physicists,
and Fleming and Lee De Forest on the engineering
side, in their work on electrons, thermal emission
of electrons and valves.

In the actual problems of making a practicable
multiplex telephone circuit, the honours seem to
be divided between America and Germany. In
America the research staffs of the W. E. Co., and
the A.T. and T. Co., led by Colpitts and Blackwell,
and in Germany K.W. Wagner, have been responsible
for elucidating the many problems and overcoming
the many difficulties that arose.
(2) Main Aspects of the Problem.

The original idea was simple. The wther waves
of Wireless Telephony were simply to be guided by
wires. Tuned circuits for transmission and recep-
tion were to be used, and so these various channels,
employing different " wavelengths," would be
received each on its tuned circuit.
(a) Line.

The idea was held and persisted for a long time,
that in some mysterious way the losses normally
associated with telephone transmission would not
occur; the energy would be propagated through
the tether-which is true-and that in consequence
there would be no losses or only small losses in
the line, which would merely guide the energy
propagation. The theory as to no losses was quite
untrue. H.F. waves in wires follow exactly the
same laws as telephone waves ; the only difference
is that owing to their higher frequency the losses
are much greater.

The first attempts in this country were made
with an Air Force telephone set working on about
600 metres (frequency 500,000). The wireless
transmitter was inserted in the aerial line through

 A Presidential Address read before the City and Guilds Wire-
less Society on February 8th, 1922.

a loosely coupled coil, and the receiver was taken
to a point about five miles away. Good speech
was received and the length was extended up to
about twenty miles, but that was the limit. That
was at the time when the " no loss " theory held.
Actually, of course, owing to the H.F. resistance
and increased leakance at the frequency employed,
the losses were so great as to limit the range to
twenty miles. Better results would probably have
been obtained without the wires.

When these H.F. losses became realised the
frequency was very much lowered, but this intro-
duced a further problem.
(b) Modulation.

Wireless telephony is achieved by altering the
amplitude of the H.F. wave in accordance with the
speech wave at the transmitting end, and at the
receiving end the wave is rectified so that its varying
amplitude is reproduced as a speech wave.

Fig. 1.

Thus, if  Q/27r is the frequency of the " Carrier
Wave " and PI2T that of one of the constituent
waves of the complicated speech wave, then for
the carrier wave at any instant we may write-

i A sin Qt (1)
and for the modulated amplitude A-

A ---- a(1 k sinP t) . . . . . . (2)
where a and k are constants and k is less than unity
and depends upon the completeness of the modula-
tion ; and a is the unmodulated amplitude.

Combining (1) and (2) we have-
i = a(1 k sin P t) (sin Q t)

= a sin Q t k (sin Pt sin Qt)
a sin Qt - ak/2 cos (Q P) t ak/2

cos (Q - P) t . . . . . (3)
So that for every telephone frequency P/27r we

have introduced two frequencies (Q P)/2a and
(Q - P)/2T, and in order that there may be no
distortion all of these must be propagated with
equal attenuation and be equally dealt with by the
receiving apparatus. P 12ir comprises all frequencies
say between 200 and 2,000 per second ; so that
the speech modulated wave is equivalent to a
complicated wave having a band of frequencies on
each side of the carrier frequency.

Now at the high frequencies used in Wireless
Telegraphy, say 500,000 ± 2,000 is a small
quantity, and the whole band will be very little
distorted by the receiving aerial.

B 2
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Fig. 2.

But if we employ a carrier wave of 10,000, we
shall have all frequencies from 8,000 to 12,000 and
the resonance curve, if sharp (as in Fig. 1), will
cause very unequal treatment and consequent
distortion.

Hence, sharp tuning is impossible, and recourse
has to he made to " filters " to separate the various
channels, since we must employ the lower frequencies
to avoid very high attenuation.
(c) Both way working.

All telephone systems must be capable of being
worked in either direction without switching. This
can be achieved in Wired Wireless by using a
different carrier frequency in each direction, or
by using the same frequency and a bridge. The
latter is much the more difficult method, but allows
more channels.

T T T

necessary to use a bridge arrangement in addition,
as no filters were used.

This circuit was set up before the publication of
the American and German articles, and represents
the very little that we in the Post Office were able
to achieve independently. The circuit is working
to -day.

(4) The " Wireless "t Problems.
(a) Filters.

Much has been written recently about filters,
and the design of suitable filters is a great problem
that has been solved with apparent success by
K. W. Wagner.

The filter must pass a band of frequencies from
Q/27 to ± P/27, where P1271- = 2,000.

Of the two bands (Q/2a + P/27), and

LOW PASS

T

Fig. 3. Campbell's Filter.

(3) First Circuit in this Country.
The diagram (Fig. 2) shows the first circuit that

was set up in this country, nearly two years ago
now, from London to Bristol. Although different
carriers were used in each direction, it was found

E DUE NCV

( Q/27- - P/27), it can be shown that one may be
suppressed without serious distortion, so that our
filters must then pass a band of frequencies
2,000 per second wide with very small attenuation,
and offer a large attenuation to all frequencies
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outside this range. Also, the carrier frequency itself
can be suppressed if it is supplied again-on the
heterodyne principle-bs' an independent oscillator
at the reeek ing end.

C>

0
C>0

000

C>

0

\1.
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be reflection unless the chain impedance is the
same as the line impedance.

So the ideal to be aimed at is to make the two
characteristic impedances the same.

' Fig. 4. Campbell's Filter.

Fig. 3 shows a filter chain (due to Campbell)
which will pass low frequency currents, and Fig. 4
one that will pass high frequency currents.

So that two such chains in series will give the
required characteristic (Fig. 5).

A neater way is due to K. W. Wagner.
This gives a curve similar to the above, and the

band can be made the correct width and the actual
frequencies desired by suitable choice of the
inductances and capacities.

Another chain used in America and also giving
a band characteristic is shown in Fig. 6.

FREQUENCY (f)

(b) Modulation and Rectification or Demodulation.
The method usually employed for modulation is

shown in the previous diagram (Fig. 2). It depends
on working the oscillator so that the amplitude of the
oscillations is limited by the anode potential, and
then modifying this anode potential by means of
the speech wave as in Fig. 10.

The Americans in their wired wireless schemes use
a different method (Fig. 9). In this country we have
developed a valve with a straight characteristic.
The coated filament valve of the Americans gives a
curved characteristic-I = a(V pE)2 very nearly.

T T T TW

Fig. 5. Wagner's Filter.

The theory of these filters has been very com-
pletely given by K. W. Wagner in Archiv fiir
Elektrotechnik, Vol. (3), 1915.

He shows that with a chain as in Fig. 7.
where R and G may be complexes representing
impedances of any sort, the total attenuation is
given by the real part of ny where n is the number
of links and y = at j/3 = the propagation con-
stant per link.

Sinh y = * V RG
and the characteristic impedance is given by

W = R/2 tanh 4y
If the chain is arranged as in Fig. 8.
the attenuation is the same, but the characteristic
impedance is :-

W = 2 tanh ly/G
These are the impedances for infinite chains.

If the chain is not infinite we have all the com-
plicated expressions that are obtained in telephone
line problems owing to reflections.

When the chain is joined to a line there will

FREQUENCY If)

So that if the carrier wave and the speech wave
are impressed simultaneously in the grid, the
carrier wave is modulated because of the curved
characteristic.

A development is the " balanced modulator "
which suppresses the carrier wave while passing
the side bands. One side band is then cut off by
the filter (Fig. 11).

Current only flows to line when the speech
currents are present.

Fig. 6.

Harmonic Generator.
The various channels have carrier waves which

are multiples of a fundamental, say, 5,000. In this
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way Difference Waves within the speech range are
avoided. The main oscillator produces an oscilla-
tion of frequency 5,000. This is amplified by
another triode, which is overloaded and so produces
harmonics. The harmonics are led through suit-
able circuits, where they are amplified and supply

Fig. 7.

the carrier wave. The fundamental is transmitted
through the line and at the far station an amplifier
in a similar manner supplies the carrier waves
which are necessary but have not been transmitted.

The rectifier or demodulator also depends upon
the curved characteristic of the valve.

R R R

It follows from the previous analysis that on the
output side of the rectifier we shall have sum and
difference waves. The difference are the speech
frequency waves that we want, and their amplitude
is proportional to the product of the amplitudes
of the speech wave, and the carrier wave. Hence
that of the latter must be made large, as it can with
the locally amplified carrier wave that is used, for
efficient working. Another reason for making the
carrier wave amplitude large is that there will be
present sum and difference waves of the speech

OSCILLATOR
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Fig. 9.

(5) The Wire Problems.
In an infinitely long perfectly uinform line, the

attenuation is given in the real part a of the ex-
pression :--

Fig. 11.

waves P, P2 P3. These will seriously distort
speech unless their amplitudes are small compared
with the desired waves, and this they will only be
if the products (k, k2) (k1 k3), etc., are small com-
pared with ak, ak2 ak etc.

The speech wave is amplified after rectification.

(R jcL) (G jwC)

Fig. 10.

L and C are practically the same as at low frequen-
cies, but R is increased by the skin effect and G
also is increased with frequency.

A typical attenuation frequency curve would be
as shown in Fig. 12.

The impedance of the line is of great importance
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as it must be balanced for repeaters to be used.
This is given in an infinite uniform line by
V jcoLIG jcoe = V LIC at the higher fre-

quencies. Thus it could he balanced by a pure
resistance.

Actually, however, when the impedance of the

10000 20000, 30000
FREQUENCY (f)

Fig. 12.

line is measured for various frequencies, one usually
finds marked humps, caused by reflections from
some impedance discontinuity, such as a length of
underground cable through a town or across a
river.

These must he got rid of as far as possible by
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suitably loading the cable length or inserting
autotransformers at the beginning and end.

Where more than one pair on the same pole route
is used for Wired Wireless, troubles from " cross
talk " arise. The balancing transpositions for cross
talk, which suffice for ordinary telephony are quite
inadequate for the higher frequencies of Wired
Wireless, and the transpositions must be much more
frequent.

The repeaters used are inserted more frequently
than the repeaters of ordinary telephony, but in
general follow the same lines. To avoid the
modulation that would normally occur when all
the various frequencies are passed through the one
valve, an arrangement of two valves is employed
in what the Americans call the " push-pull " scheme.
It is similar to that employed to suppress the carrier
wave.

The above is only intended as an introductory
outline to a large and interesting subject. Fuller
details may be found in-

(1) E. H. Colpitts and C. B. Blackwell
" Carrier Current Telephony and Telegraphy,"
A.M.I.E.E. (Journal of the American Institute
of Electrical Engineers, 40, pp. 301-315, April ;
pp. 410-421, May ; and pp. 517-526, June, 1921).

(2) K. W. Wagner. Electrotech. Zeitschrift
Nos. 32 and 33, 1919 (Wired Wireless).

(3) K. W. Wagner (Archie fiir Elektroterhnik
3, 1915). (Filters.)

The Romance of Wireless Calls
By Laurenre le Brun.

YOU may ask a hundred wireless men a simple
question about wireless calls, and probably
not one of them will he able to give you a

definite answer. Just ask, " Why is the distinguish
ing call for Fishguard Wireless Station GRL ?

Yet there is a reason, and a little romance is
attached to it. Twenty years ago five coast etations
were opened in England and Ireland for com-
munication with ships at sea.: Crookhaven, co Cork ;
Rosslare, co. Wexford ; Holyhead ; Caister, near
Yarmouth, and North Foreland. And they were
each given call -letters, which told the listener the
stations' names. Thus : Crookhaven became
GCK ; Rosslare, GRL ; Caister, GCS, and North
Foreland, GNF. These abbreviations were very
useful at that time ; the " G " gave the nationality
and the two other letters were taken from the
name of the locality of the station. Later, the
Rosslare station was dismantled and erected at
Fishguard, South Wales, and even to -day, hanging
on the dusty file which covers the long -forgotten
records of great distances and primitive adminis-
tration, may be seen typewritten orders bearing the
heading " Rosslare Wireless Station."

The pioneer wireless stations in Great Britain
were originally allotted " calls," which followed a
preconceived plan and told at a glance the name
of the station. Poldhu, beloved of the pre-war
" listener -in," but to -day almost forgotten and
sadly neglected for the greater glories of Annapolis
and Long Island, was familiar to all as MPD, a
call she (wireless stations are human and very

feminine) retains even now. In this case, the letter
" M " was used to denote " Marconi," the other
two, of course, being merely the usual abbreviation
of the station's name.

Cookhaven, the station mentioned above as
being one of the pioneer British stations, is very
silent nowadays. Sometimes, perhaps, if you can
get down to 300 metres, on a very good night you
may hear Crookhaven. But you will not hear
GCK. Crookhaven no longer holds her own original
call, for an upstart has claimed it and poor old
Crookhaven has had GXO flung at her, whilst
Valentia (the first short wave station the trans-
atlantic operator hears as he nears Ireland) flings the
time-honoured " call " halfway across the Atlantic.
Crookhaven is one of those little low -power stations
which did such good work twenty years ago. But
wireless has progressed, and low, croaky notes like
Crookhaven used to emit have given place to
blatant, musical ones. Hence, Crookhaven has had
to get off 600 metres altogether, and the five -kilo-
watt -proud Valentia has taken her place and call.
To add insult to injury, in exchange, the authorities
who do these things have given her a call -sign
GXO, which conveys nothing of her past glories
and vaguely reminds one of beef -extract.

Only a comparatively small number of calls
telling at first glance the name of the ship or
station now remain. In the beginning, the ships
and stations of Great Britain were distinguished by
their calls commencing with one of the letters

, M, or B. Those using the latter letter as initial
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were in the first place naval ships and stations.
For instance, BYA still remains the Admiralty's
call, whilst BYB and BYC (Cleethorpes and Horsea)
are quite familiar to every man who dons the
telephones with a knowledge of the Morse Code.

It soon became evident that all ships fitted with
wireless in the British Mercantile Marine could not
be accommodated under three letters commencing
with " G " and " M," and eventually the ships of
the Navy, having private call -letters as well,
discarded their Berne calls. As time went on, other
letters were allotted and various combinations
constructed. GNF is still North Foreland ; GLV,
Liverpool (Seaforth) ; GNI, Niton (I.O.W.) :
GMH, Malin Head ; GLD, Land's Head ; GCC,
Cullercoats ; GNV, Newhaven, and MPD, Poldhu.
Ship stations retain more of the old romantic
calls, as MAA, " Carmania " ; MRA, " Caronia "
MPA, " Carpathia " ; MDC, " Cedric " ; MLC,
" Celtic " ; MCL, " Colonia " ; MCN, "Corsican "
MPB, " Empress of Britain " ; MPJ, " Empress
of Japan " ; MRN, " Grampian " ; MGN, " Virgin-
ian " ; MSA, " Saxonia " ; MDN, " Scandinavian";
MNN, " Numidian " ; MTN, " Tunisian," and
perhaps a few others that I have overlooked.

Abroad, the custom of making the " call "
similar to the name of the station continues, and
in order to do this we find many foreign stations
encroaching upon the preserves of other countries.
Moscow poaches an " M " from Britain's conser
vation and says " I am MSK." According to my
list of call -letters, MSK belongs to a British ship
one " City of Vienna," and Moscow has no right
at all to use it. Constantinople (Osmanie) appro-
priates one of Belgium's " O's " and disturbs the
region of 7,000 metres as OSM. Again, the Polish
station at Posen until recently used one of Portugal's
legal calls and boomed across the North Sea as
PSO. Now, however, Berne has decided to make
all countries toe the line and use only their allotted
call -signs. Hence, Posen is familiar to us all as
AXJ. Petrograd, on 1,600 metres, is really infring-
ing the International Regulations by using PTG
as a call ; this actually belongs to Brazil, whilst
the famous Nauen station, POZ, has another

appropriated " call belonging rightly, as in the
case of Petrograd, to Brazil.

Other countries also have their " romantic "
calls. Ostend could not be better designated than
by OST, and she is quite justified in using it
because Belgium's Berne -allotted calls include all
those between ONA and OTZ. PRG, Prague, is
one of the most striking abbreviations in daily use,
whilst BUC, Bucharest, is another case in which
Britain's conservation has been encroached upon.

The tell -tale typo of call is, however, rapidly
dying out. So great has become the number of
ships fitted with wireless that three -letter call -signs
will not be sufficient. To -day Britain has as initial
distinguishing letters B's, C's, E's, G's, L's, M's,
O's, X's, Y's and Z's, besides a whole list of four-
letter calls beginning with the letter " 0." America,
too, has used up all her three -letter calls, and has
quite a formidable list of four-letter ones.

If an operator in a ship with a name something
like " War Weezlewood," and a call -sign possibly
like GXYZ, reads this article, I hope he will
forgive me. For there is no call -sign romance for
him ; I can imagine nothing worse than having a
call -sign like that.
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An Experimental Station in Yorkshire
THE accompanying photograph shows an

experimental station, and is of particular
interest as it gives a good method of

arrangement. All of the instruments have assumed
fixed positions and the wiring up, though accessible,
is hidden away, which adds much to the general
appearance and facilitates manipulation. It may
be argued that the disposition of the instruments

does not lend itself to experimenting, but the
advantage of always being able to find a station by
recorded adjustments is a distinct feature in these
days of interesting telephony transmissions. More-
over, experimental work can be conducted with
auxiliary gear, and when a definite improvement
is found, it can, after careful trial, be incorporated
in the station.

This set consists of a six -valve French amplifier,
LI, 1917. The tuner is a Marconi M 12. To the
left of the photograph is seen a smaller set which
consists of a Mk. I** single valve receiver and
transmitter. With this set a C Mk. III amplifier
is used, and works very satisfactorily, giving a
tuning range of from 80-1,600 metres. The aerial
is a twin -wire 70 feet long, and 42 feet high.

The glass case above contains the switches and
metres, as well as the aerial and earth switch.

Both signal and telephony are very clear on
French amplifier. Croydon and Pulham also the
Dutch concert have been heard. Local stations,
2AW, 2KD, 2JP, 210, 2GU and 2QK come in
very clear and loud, and can be heard with the
telephones laid on the table. Ships and other
600 metres stations are received well. %V. GILL.
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Progressive Amplifier Design*
By W. J. Joutaux.

IN this paper it is my endeavour to give a
description of the difficulties encountered, and
how they were overcome, in an endeavour to

build an efficient amplifier.
Having obtained an early pattern de Forest

Audion valve, I built it up into a detector panel,
using the timing coils of an early crystal receiver as

e aerial inductance and reactance. This pattern
valve has a grid on each side of the filament, and
also a square plate similarly placed.

Being a soft valve it gave much trouble in initial
adjustment, and since my knowledge at that time
was practically nil, I had to experiment, as it were,

- in the dark. The circuit was quite normal as can
be seen by Fig. 1, using a potentiometer for adjust -

Fig. 1.

ing the grid potential. Having tried every possible
variation in arrangement of coils and L.T. battery,
I was unable to produce the least sign of a signal
until I made what I then thought was a mistake.
Having switched on the filament, I omitted con-
necting one side of the potentiometer to the fila-
ment battery, and immediately heard quite good
signals. By substituting a grid condenser, I
dispensed with the potentiometer. This type of
valve I found extremely sensitive, and after having
been accustomed to crystal detectors was a revela-
tion in signal strength. In common with all
soft valves, the value of high tension required is
extremely critical, the one in question requiring
40-45 volts. I also experienced the unstable work-
ing due to the comparatively large quantity of
residual gas.

Having gained some experience, I then built
up a two -valve receiver using an aerial coil of
44 ins. diameter, 10 ins. long, wound with 26 gauge
enamelled wire. The reaction coil was 8 ins. long
and 4 ins. in diameter wound with 30 -gauge
S.C.C. wire, and fixed right inside the aerial coil.
Since this was so tight I had to take off several
tappings. The amplifier arrangement is shown in
Fig. 2, the only item to comment on being a

* Paper read before the North London Wireless
Association.

condenser between the intervalve transformer
secondary and grid of No. 2 valve, which I found
made a slight increase in signal strength. This
condenser caused a temporary wipe out of signals
when a strong X came along, and by the addition

Fig. 2.

of a grid leak I cured the trouble and lost the
advantage previously gained. Since the wipe out
effect was not very troublesome, I left the condenser
in as shown. In orerating the set I had as much
reaction in as possible. It can be imagined to
what extent I was oscillating, since I usually worked
just short of the howling point. Fortunately, I
was about twenty miles from any other station.
so that there were no pertinent questions asked.
It should be note , I owever, that the signal
strength was quite good, especially just short of
the howling point of L.F. oscillations.

The next venture was, as I subsequently learnt,
an impedance amplifier. The lines I worked on,
were to see if it were possible to make an amplifier
where the variations in plate current could be
transferred direct to the next grid. Since the high
tension must be kep from the grid, it was necessary
to insert a small condenser and then devise some
means by which the high tension could reach the
plate without the signals leaking away through
the same path. This was easily accomplished
between the second and third valves (Fig. 3)
by using the secondary of an intervalve transformer.
When the set was working, I put a pair of telephones
across the idle transformer primary and could not
hear the strongest of signals, thus showing that I
had attained my object.

Fig. :3.
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This effect was what I had set out to obtain, and
by using a still higher impedance I was able to
increase the signal effect. But turning to the
coupling between the first and second valves,
I was in a quandary, since my impedance must allow
the high frequency component from the reactance
to pass, and also the high tension supply, but yet
hold back the low frequency signals. For some
time I used an inductive air core resistance with a
small condenser in parallel. The condenser was
sufficient to bypass the B.F. oscillations, the
the resistance to pass the high tension, and but to a
small extent to retard the signals.

I found it essential, however, to replace this most
inefficient arrangement by an intervalve trans-
former which was but a compromise on what I
had originally set out to make.

With the experience gained, together with quite
protracted study on the theoretical side of the
question, I evolved the following low frequency
amplifier of quite normal wiring, but carefully
studied accessibility of controls. From Fig. 4
it can be seen that there is a small variable capacity
across the reactance, which, in spite of statements
made by good authorities to the contrary, is found

Fig. 4.

to be very useful for efficient telephony reception.
Those who have tried it will certainly agree that no
tuner is complete without it. It will be noticed
that the aerial and earth are connected direct to
the two switch arms, one switch being for the
400-1,200 metre coil, and the other to the 900-
5,000 metre coil. The beginning of each coil is
connected to the first stud on other switch. This
is a method of using just an extra stud on each
switch as a change over from one inductance to
the other, and entirely cutting out the one not in
use. When using coil No. 1, the switch of No. 2
is put on the. first stud. The circuit is then from
the aerial terminal to switch arm No. 1, through the
amount of inductance being used, to switch arm
No. 2, via the first stud, and, of course, the same
applies when using inductance No. 2 by putting
switch No. 1 to the first stud.

For using one or three valves, the plate of the
rectifying valve goes to a two-way switch. For
single -valve working it connects direct to the plate
of No. 3 valve (i.e., telephones) and for three -valve
working, it connects to the first intervalve trans-
former primary. For telephony it may be found
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better to use a low value grid leak, say -5 megohms,
since the question of grid leak values is so contra-
dictory, I just put forward my suggestion as ground
for experiment. Two filament resistances are used,
since it is advisable to have full control over the
rectifying valve.

To save the danger of shorting the high tension
battery when experimenting, it is advisable to
put a resistance in the positive lead, of suitable

' value to the voltage being used. For 100 volts, a
resistance of 10,000 ohms non -inductive, is quite
suitable.

Fig. 5.

Only one reaction coil is used, a pancake coil
mounted so that it can be coupled to either of the
two inductances, and is found sufficient and quite
efficient over the whole range.

Another useful item for telephony reception is
the arrangement of two small variable condensers
with a two-way switch, in parallel with the tuning
condenser (Fig. 5). If two stations are in com-
munication, each is tuned to on one of the small
condensers so that when they change over, it is
only necessary to move the switch.

Hourly Weather Messages on
Civil Air Routes

HE hourly meteorological reports for avi-
ation issued by W/T from the Air Ministry are
being sent in the revised code forms adopted

by the International Commissions for Weather Tele-
graphy and for the Application of Meteorology to
Aerial Navigation at the meetings held in London in
September, 1921. While the new code forms differ
from the one formerly in use, the specificationsof the
code figures remain practically unchanged, the only
important alterations being found in the specifi-
cations and of speed of low cloud.

Reports are issued daily, Sundays included,
according to the following schedule :-

Wavelength. -1680 m.
Nature of transmission.-Continuous Wave.

' Call sign.-GFA.
Times of issue.

G.M.T.
Times of observations.

G.M.T.
0735 0700 -
0835 0800
0935 0900
1035 1000
1135 1100
1235 1200
1335 1300
1435 1400
1535 1500
1635 1600

After the call sign GFA, comes the word
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" METEOR," indicating that a meteorological
message is being transmitted. This is followed by
one 4 -figure group giving the hour (G.M.T.) at
which the observations were made. The time
group is followed by a series of figure -groups
indicating the stations and the meteorological
conditions thereat. The group giving the index
number of the station consists of 2 figures (3
figures in the case of a station reporting sea visi-
bility) ; this group is followed by groups of 5
figures giving the meteorological conditions at the
stations. The index figures are as follows :-

Index Figures. Station.
61 Croydon.
62 Biggin Hill.
66 Lympne.
75 Beachy Head.
76 Dungeness.

In the case of Dungeness (76) only one group is
sent, including the index figures and the Channel
visibility there, while in the case of Lympne the
last figure of the first group gives the Channel
visibility from Hythe.

The word " BOTLEY," when it occurs in a
message, is followed by a statement in plain
language of the conditions of the North Downs
(Botley Hill) as viewed from Biggin Hill, when

a
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such a statement adds material information to that
contained in the rest of the message.

At the end of the messages issued at 0835, 1135
and 1435, a short forecast is given in plain language
of the meterological changes anticipated in S.E.
England in the period of daylight following the
time of issue.

This begins with the word " FORECAST."
The complete results of a pilot balloon ascent at

Croydon or Lympne, when available, are given at
the end of the messages at 0735, 1135 and 1335.

This part of the message is preceded by the
index figures of the station and by the four
figure index group 49tt-where tt = hour of
ascent (G.M.T.).
Reports similar to the above are issued from Le

Bourget (ZM), Brussels (HS) and Soesterberg
(STB).

In the case of the reports from Brussels and
Soesterberg the codes employed are identical
with those used in the collective reports for
S.E. England.
Synoptic Reports and General Inferences are

issued from (a) the Air Ministry (GFA) on 1400
metres at 0200, 0600, 0800, 0915, 1400, 1900 and
2000 G.M.T., and (1,) from Aberdeen (BYD) on
3,300 metres at 0830 G.M.T.

Notes
The Postmaster -General and Broadcasting.

As we close for press, we learn that it is antici-
pated that an important announcement will be
made in the House of Commons on Monday, May
1st, regarding the facilities to be given by the
Postmaster -General for wireless telephony broad-
casting.

Amateur Wireless in Buenos Aires.
We learn that the Radio Club Argentine is pro-

gressing most satisfactorily, there being now well
over 100 members. A receiving station and tele-
phone transmitter have been installed in the club
house in Buenos Aires. Amateur apparatus is now
more easily obtained than in the past.

Association des Ingenieurs (Liege).
We are notified that the celebration of the

75th anniversary of the foundation of the Associa-
tion des Ingenieurs sortie de 1' Ecole de Liege is
postponed one week till Sunday, June 18th, on
which day the formal opening of the Technical
Exhibition will take place. On June 19th, 20th
and 21st, Congress meetings will take place, and on
June 22nd, 23rd and 24th, excursions will be made
to various technical works.

Norway New Wireless Society formed.
" A society has been formed in Christiania under

the name of Norsk Radio-Amaterklub. The
membership of the club is very rapidly increasing,
showing the great interest taken in radio in Norway,
an interest which has been concealed under the
Government ban on amateur wireless, but which
is now at last coming into its own. Our plan is to

collect the necessary number of members, and then
make the Government a proposal that amateur work
may be permitted under certain conditions. Rules
have been worked out by our committee and will
accompany our proposal as a base for further
considerations from both sides. In this way we hope
to get rid of the absurd prohibition of amateur work.

In the meantime we propose to hold lectures and
demonstrations, so as to arouse still more interest
in this most fascinating science.

We shall be glad to answer questions regarding
our club, both from British amateurs and especially
from the other Scandinavian countries."

Address of Hon. Secretary : 30, Industrigaten,
Christiania.

Wireless Exhibition in Rome.
Arrangements are being made to hold an Exhibi-

tion of Wireless Telegraphy shortly in Rome.
Eighteen firms will be represented, and different
types of instruments, including the latest develop-
ments, will be shown working.

Wireless for Polar Expedition.
Captain Amundsen, of arctic fame, is at present

organising an expedition to the North Pole in which
aeroplanes will be used to reach points beyond
which the mother ship can go. The aeroplanes will
be equipped with wireless apparatus capable of
maintaining communication with the mother ship,
whilst the latter will carry a sufficiently powerful
equipment to be in a position to maintain com-
munication with such relaying points as Nome and
Alaska.
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Correspondence
To the Editor of THE WIRELESS WORLD AND

RADIO REVIEW.
SIR,-I and my son have experimented for

several years with various receiving circuits and
have decided upon a very simple two -valve
circuit which gives excellent results on all wave-
lengths and is extremely efficient for telephony.

It may be necessary to add that tuning coil
L2 must of course always synchronise with aerial
tuner (single layer coils).

We have endeavoured to make the diagram
as clear as possible.

W. SMITH.
P.S.-Using two " R " valves the Dutch concerts

are very clear, also Croydon, Fulham aircraft
telephony, and Eiffel telephony very loud.
Royal Arcade,

Weymouth.
February 24th, 1922.

To the Editor of THE WIRELESS WORLD
AND RADIO REVIEW.

SIR,-In answer to your note re French Amateur
Transmitting Stations of your issue of April 1st,
I wish to say that I received 8 AB (Nice) last night
at about 9.15 p.m., B.S.T. His note is rather
difficult to read, and appears to be rectified A.C.
of about 50 cycles. The signals were of fair strength
and quite steady. He asked British amateurs to
" tell 2 CV how they were receiving," but as 2 CV
has not appeared in any of your lists to date I have
not his address. I may say I get 2 CV strongly.

With best wishes for your excellent paper.
G. W. G. BENZIE.

Denmill Cottage, Peterculter,
Aberdeenshire.

April 18th, 1922.

To the Editor of THE WIRELESS WORLD
AND Remo REVIEW.

EVOLUTION OF WIRELESS
SIR,-I have just been looking up some of your

old numbers, and it is highly interesting to note
how far we have travelled in wireless during, say,
the last two years. It is like a peep into the Dark

Ages, and the growing army of amateurs would
open their eyes wide to read some of the learned
discussions on the science in those days. The
infant has certainly grown apace. For instance,
in your issue of June 26th, 1920, we read an account
of the wonderful installation at the Daily Mail
office. How it could detect signals so far distant
as 3,000 miles ! But it appears to have taken an
elaborate and costly apparatus to accomplish
this wonderful result on fourteen valves ! True, it
was with a frame aerial, but presumably a very
efficient one. To -day, if we amateurs could not
get readable American signals on one valve, a
P.M.G. aerial and a largely home-made apparatus,
we should have serious misgivings about our set.
The modern amateur is stepping straight into music
from the tether and realises none of our early
struggles with crystals, coils, condensers and con-
nections. One thing stands out very clear in
reading these early numbers. Many pet theories
have gone sky-high, and the amateur has taken a
leading part in exploding them.

E. B. GRINDROD.
April 20th, 1922.

To the Editor of THE WIRELESS WORLD
AND RADIO REVIEW.

WIRELESS " DISCOVERIES.-
SIR,-All of us interested in wireless research

are deeply grateful to the press for its many
favours, but when one sees the crass ignorance of
wireless displayed by some of our great daily and
weekly newspapers one is given to wonder whether
a little class of elementary instruction might not
be given to the sub -editors of those journals.

The Daily Mail, which really ought to know
better, when it set up its receiving set and did the
" suit -case " stunt, astounded the world that at
Carmelite House the Marconi station at Poldhu
had actually been heard ! I have to think for how
many years we old experimenters have heard him,
even on an odd piece of wire. " And the Eiffel
Tower came in quite clearly," declared the gentle-
man who wrote the article on wireless. We have
had the latter for years on an iron bedstead, an
iron fence and on a little bit of wire strung up over
the cabbages ! When one reads articles on wireless
in our daily press-and I place the Daily Telegraph,
the Daily News, the Daily Chronicle, the Evening
News and the Observer all in the same pillory-one
draws a long breath at the lack of scientific know-
ledge displayed by those who give us our " news,"
or feed us upon radio science !

But the latest insult to the public intelligence
is in an article, with a big printed diagram, with
crystal detector, which I read in the News of the
World of April 16th, under the title " Kissing by
Wireless." The " kiss " from Miss Anderson of
Brooklyn, to Mr. Hugo Estburg, chief operator on
the liner " America, may or may not have been
heard, but I would call the attention of my fellow -
wireless experimenters to a singular fact which the
News of the World states as follows :-

" The President of the United States is singu-
larly fortunate, for his set can take a wavelength



MAY 6, 1922 THE WIRELESS WORLD
of 25,000 metres, while the average amateur cannot
receive on a wave much longer than 375 metres.
Under ordinary conditions the President can
hear not only all the stations in the continental
United States, but also those in Hawaii and
Panama, although these overseas stations do
not send in voice but in the Morse Code. The
receiving set is placed in a bookcase near the
President's desk, in the White House. A vacuum
tube detector and a two -stage amplifier make up
the Presidential set. Without doubt wireless
telephony has captivated every class in America,
and there appears to be no stopping the wavo of
enthusiasm.'

Comment is needless. Perhaps the Daily Express
may discover I.D.O., or the News of the World may
tell us all about Nauen. Who knows ? We live
in an age of discovery !

WILLIAM LE QUEUX.
Devonshire Club, S.W.

Resistance Capacity Amplification
Mr. B. L. Stephenson, author of the paper

published in the issues of April 1st and April 8th,

asks us to insert the accompanying diagram as a
revision to that published with his paper on page 47
of the issue for April 8th.

Books Received.
THE CONSTRUCTION OF AMATEUR VALVE

STATIONS. By Alan Douglas. (London : The
Wireless Press, Ltd. Crown 8vo. Pp. 78. Figs. 55.
Price 1/6 net.)

THE RADIO EXPERIMENTERS' HANDBOOK. By
Philip R. Coursey. (London : The Wireless Press,
Ltd. Pp. 113. Figs. 99. Price 3/6 net.)

PRACTICAL PHYSICS. By W. R. Bower, B.Sc.,
and J. Satterly, D.Sc. (London : University Tutorial
Press, Second edition. Price 7/- net).

ELECTRICITY. By Sydney G. Starling. (London :
Longmans, Green & Co. 1922. Pp. 245. 8f" x
5f". Figs. 127. Price 10/6 net.)

LEXIQUB TECHNIQUE ANGLAIS-FRANOIS. By
G. Malgorn. (Paris : Gauthier- Villars et Cie. 1920.
Price 10 francs.)
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Calendar of Current Events
Friday, May 5th.

ROYAL SOCIETY OF ARTS.
4.30 p.m. - John Street, W.C.2. " Imperial
Wireless Communication," by Professor W. H.
Eccles, D.Sc., F.R.S.

Saturday, May 6th.
LUTON WIRELESS SOCIETY.

Exhibition.
Tuesday, May 9th.

TRANSMISSION OF TELEPHONY at 7 to 7.25 p.m.
on ,700 metres, followed by C.W. Calibration
Signals on 1,000 metres, by 2 MT from Writtle,
near Chelmsford.

Thursday, May 11th.
LIVERPOOL AMATEUR WIRELESS SOCIETY.

Demonstration of Recording, by Mr. W. A.
Brooke.
WEST LONDON WIRELESS AND EXPERIMENTAL

ASSOCIATION.
" Transformer Coupled H.F. Amplification,"
by Mr. Edward McT. Reece.

RADIO EXPERIMENTAL ASSOCIATION
(NOTTINGHAM AND DISTRICT).

7.30 p.m.-At the Mechanics' Hall (Room 71).
Lantern Lecture, " Wireless During the War " by
Mr. Carpenter.

Friday, May 12th.
PHYSICAL SOCIETY.

5 p.m.-At the Imperial College of Science,
South Kensington. " Experiments with Neon
Gas Filled Lamps," demonstration by Mr.
S. 0. Pearson, B.Sc., and Mr, H. Anson.

WIRELESS SOCIETY OF HIGHGATE.
" The Action o : the Valve in the Light of the
Electron Theory," by Mr. D. H. Eade.
LEEDS AND DISTRICT AMATEUR WIRELESS

SOCIETY.
" The Principles of Tuning," by Mr. H. F.
Yardley.

Saturday, May 13th.
INSTITUTION OF ELECTRICAL ENGINEERS.

(LONDON STUDENTS' SECTION).
Afternoon.-Visit to Victoria Telephone Ex-
change.

Wednesday, May 17th.
NORTH MIDDLESEX WIRELESS CLUB.

8.30 p.m.-At Shaftesbury Hall, Bowes Park,
" The Advantages of Sectional Wireless," by Mr.
Edward MeT. Reece.

Thursday, May 18th.
INSTITUTION OF ELECTRICAL ENGINEERS.

6 p.m.-At Savoy Place, Victoria Embankment,
W.C.2, " Electricity and Matter," by Prof. Sir
Ernest Rutherford, K.B.E., F.R.S.

Friday, May 19th.
WIRELESS SOCIETY OF HIGHGATE.

7.45 p.m.-" Valve Characteristics and the
Practical Measurement of Valve Constants." by
Mr. L. Grinstead.

INSTITUTION OF ELECTRICAL ENGINEERS.
(LONDON STUDENTS' SECTION).

7 p.m.-At Savoy Place, Victoria Embankment,
W.C.2, " The Elimination _of Atmospherics in
Radio Telegraphy," by Mr. A. H. Reeves.
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Wireless Club Reports
MAY 6, 1922

NOTE.-Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless
Clubs and Societies. Such reports should be submitted without covering letter in the exact form in which they
are to appear and as concise 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 Wireless Society of London.

The Wireless Society of London.
The Forty-seventh Ordinary General Meeting

was held on Wednesday, April 26th, at the Institu-
tion of Electrical Engineers, at 6 p.m.

After the minutes of the previous meeting had
been approved and signed, the President called
upon Captain H. de A. Donisthorpe to open a
discussion on the " Circuits of the Four -Electrode
Valve." (For Report see next issue.)

At the close of the discussion the President
announced that the following had been duly
elected to membership of the Society : Rev. John
Whately Pyddoke, Major J. J. F. O'Shaughnessy,
H. A. Thomas, B.Sc., L. J. Hughes ; and that the
following Societies were accepted for affiliation :
Dick Kerr Wireless Society, Preston ; Nottingham
and District Raclin Experimental Association.

The meeting adjourned at 7.35 p.m.
North Middlesex Wireless Club.*

Hon. Secretary, Mr. E. M. Savage, " Nithadale,"
Eversley Park Road, Winclunore Hill, N.21.

The 89th meeting of the Club was held at Head-
quarters on Wednesday, April 19th. There was
a good attendance, and after the minutes had
been read, the Chairman, Mr. G. Evans, called on
Mr. R. Maxwell Savage, B.A., to lecture on
" Electro-Chemistry."

Mr. R. Maxwell Savage commenced by relating
how the early philosophers speculated on the con-

, stitution of matter, but beyond arguing about the
subject, they made little progress. Later, Volta
made some discoveries, and he and others experi-
mented by passing currents through liquids, and
noted some surprising results. Mr. Savage then
described some of these effects, and illustrated
them by some experiments. He described the
latest theories on the composition of matter and the
nature of the atom, explaining how the atom was
composed of a nucleus surrounded by electrons.
He told his audience that these electrons were, in
fact, particles of electricity, and explained how,
when some compounds were dissolved in certain
liquids, they were broken up into two or more
parts, and how the passing of a current caused the
split components to behave in accordance with
certain laws, and made possible the process of
electro-plating.

The lecturer performed a number of experiments
to illustrate his remarks, showing how different an
element was from the ions to which it gave
rise. A silver coin,, immersed in a solution of
elementary sulphur, was unattacked, whereas
sulphur in the ionic state at once caused brown
stains to appear.

Several members had questions to ask, which
Mr. Savage answered, and a discussion ensued,
largely centring round atoms and their nature.
The lecturer explained how scientists calculated
the mass of the atom, and dealt briefly with what
is known as Mendeleeff's Periodic Table. A vote
of thanks was moved from the Chair and seconded
by Mr. Symons, and was carried with enthusiasm.

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

Heaton, Bradford. Organising Secretary, Mr. N.
Whiteley, 8, Warrels Terrace, Bramley. Leeds.

A meeting was held in the Club Room at 7.45 p.m.
on April 21st, Mr. W. C. Ramshaw in the Chair.
Following the business of the meeting a very
interesting lecture on " Aircraft and Wireless " was
given by Mr. M. Eskdale, one of our most enthusi-
astic members. The lecture had special reference
to D.F. work, which was very lucidly explained and
illustrated by means of diagrams and lantern slides,
which were loaned for the occasion by Messrs.
Marconi's Wireless Telegraph Co., Ltd. The lecture
was very much enjoyed by all present, and a hearty
vote of thanks was accorded to Mr. Eskdale.
Birmingham Experimental Wireless Club.*

Hon. Secretary, Mr. Frank S. Adams, 110 Ivor
Road, Sparkhill, Birmingham.

At a meeting held at Digbeth Institute on Friday,
March 31st, an extremely interesting lecture was
given by Mr. A. C. Chatwin on " Wireless in the
Tropics."

Mr. Chatwin described certain different types of
transmitting and receiving apparatus used in the
Army and very ably enumerated their advantages
for different purposes. He then described the joys
of a voyage to East Africa in war -time, and told
of the troubles and dangers which beset the British
forces in that country during 1916 and after. Some
interesting photographs were passed round, which
illustrated the lecturer's remarks, and showed the
types of apparatus used in the East for radio-
communication.

The systems of wireless communication used by
the troops in Mesopotamia and India were then
described, with special reference to the geographical
and geological conditions existing in these countries,
and their bearing on radio -work.

The lecture was full of interesting anecdotes, and
was much enjoyed.

The President (Mr. A. L. Lancaster) proposed a
vote of thanks to Mr. Chatwin, which was carried
unanimously.

Manchester Wireless Society.*
March 23rd. The last meeting of the winter

session 1921-22 was held at The Albion Hotel,
Piccadilly, Manchester, at 7.30 p.m. Mr. McKernan
in the Chair.

Capt. Hollingworth (President) gave a very
interesting and instructive lecture on the troubles
experienced in wireless research. In introducing
the subject, he confessed that what he had to say
would be on the lines of unrestricted pessimism, and
certainly the remarks that followed were enough to
frighten the timid amateur when he realised that
such pitfalls and stumbling -blocks were awaiting
him in the course of his future experiments. Full
of useful hints and surprising facts about the
reception of wireless messages, the lecture proved
very beneficial to those present, both amateur and
advanced student.,
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A hearty vote of thanks was proposed by Mr.

Evans and seconded by Mr. Reid. The members
showing their appreciation with generous applause.
The Chairman then declared the meeting closed.

April 3rd. A general meeting was held at Head-
quarters at 7.30 p.m., Mr. McKernan in the Chair.

The Hon. Secretary read the correspondence
which had passed between the Society and the
Postmaster -General, with regard to the issue of a
special licence for the use of 1,000 watts trans-
mitting power.

The application was made in January with a view
to attempting a transmission across the Atlantic in
March or April, but owing to the difficulty experi-
enced by the Post Office authorities in obtaining the
assent of other Government Departments, the reply
had been delayed, so that it was now proposed to
carry out the test as early as possible, as far as the
erection of the station was concerned.

It is hoped that the station will be working by
the end of May, and although atmospheric con-
ditions will be much more unsuitable at that time
of the year, the test will be made as arranged.

Further particulars will be issued later.
The meeting passed a resolution, authorising the

opening of a subscription list, to which members
were asked to contribute, in order to raise a fund
to cover the expenses of the projected scheme.

A Committee was elected for the purpose of work-
ing out the approximate cost of the undertaking.

A working Committee of twelve members was
also formed to deal with the constructional details.

The meeting was then declared closed.
All wireless enthusiasts and Societies interested

in the proposed test, are invited to write to the
Hon. Secretary, who will be pleased to answer any
questions, approved of by the Committee.

A date will be announced, on which the station
will be open to the public and a general invitation
will be issued to the wireless fraternity.

Hon. Secretary, Mr. Y. W. P. Evans, 2, Parkside
Road, Princess Road, Manchester.

April 19th. The Working Committee, who are
concerned with the erection of the high power
station of the Society, paid a visit to the proposed
site at Baguley, near Manchester, and after a
thorough inspection they decided that with the
permission of the local authorities and the Altrin-
cham Electrical Department, the spot was ideal
for the occasion.

Accordingly arrangements were made for the
necessary interviews to be applied for, and all
accessories to meet the requirements of the site
were carefully tabulated.

A list of the gentlemen and members who will
be responsible for the final details will be made
known in the course of the next few days.

Brighton Radio Society.*
At a meeting of the above Society, held at its

Headquarters in Buckingham Road, on April 6th,
an instructive lecture upon the construction
of aerials was delivered by the President of the
Society, Mr. W. E. Dingle, who described the
various types of aerials in use in this country and
on the continent. The lecturer furnished useful
data for the information of members about to install
wireless sets, stress being laid upon the importance
of insulation throughout.

Lectures by prominent gentlemen have been
arranged for forthcoming meetings whereby valuable
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assistance will be rendered to experimenters carrying
out work during the present year.

Any gentlemen interested are invited to com-
municate with the Hon. Secretary, Mr. D. F.
Underwood, 68, Southdown Avenue, Brighton,
who will be pleased to furnish full particulars as to
membership, etc.
Plymouth Wireless and Scientific Society.*

At the meeting held on Wednesday, April 12th, a
lecture was given by Mr. L. J. Voss on " The
World's High Power Wireless Stations." Starting
with a description of the earliest equipment at
Poldhu, the lecturer led us through the various
developments of the spark system, right up to the
present timed -spark C.W. system installed at
Carnarvon. The various C.W. syatems were then
dealt with, the Poulson Arc, the H.F. alternator
and the valve transmitter, including the latest
mammoth valve set at Carnarvon, whose signals
can be heard well in Australia. The recently
opened New York Central Station and its remarkable
aerial equipment were ably explained. Altogether
the lecturer was a great success, being at the same
time intensely interesting and highly instructive.

Full particulars of the Society may be obtained
from the Hon. Secretary, Mr. G. H. Lock, 9, Ryder
Road, Stoke, Devonport.
Wireless and Experimental Association.*

The last meeting of the Association was held on
April 19th at the Central Hall, Peckham. In the
absence of the Secretary, an Assistant Secretary
was appointed to take over the duties. A most
interesting discussion took place. on several points
in transmitter working with choke control modula-
tion, especially as to the precise junction of the
choke.

Until further notice, all enquiries and com-
munications should be addressed to Assistant
Secretary, Mr. W. J. Joughin. 21, Troughton Road,
Charlton, S.E.7.

The Willesden Wireless Society.*
The Society met on April 11th to hear Mr. C.

Dunham lecture upon the " Design of High
Frequency Transformers," and, as Mr. Dunham
deals with this system of reception in his daily
work, some very useful and interesting hints were
obtained. Mr. W. Corsham announced a rather
remarkable transmission feat by his station, 2 UV,
in a test with Mr. R. D. Spence, of Huntley,
Aberdeen. 2 UV, using tonic train with only 0.09
in the aerial, was read by Mr. Spence, and this
reflects great credit upon Mr. Spence's reception
system.

The meeting on the 17th of April was opened by
Mr. Corsham, the subject being " Low Frequency
Reception," and a very interesting debate was the
result, some members being for and some against,
and the meeting closed with a vote of thanks to
Mr. Corsham for opening the debate.

Assistant Hon. Secretary, Mr. W. E. E. Corsham,
104, Harlesden Gardens, London, N.W.10.
Radio Experimental Association (Nottingham

and District).
Hon. Secretary, Mr. F. E. Bailey, 157, Trent

Boulevard, West Bridgford, Notts.
A meeting of the above Association was held on

Thursday, April 20th, at the Mechanics' Hall.
Mr. R. Pritchett, B.Sc., delivered a most inter-

esting lecture entitled " Theory of the Valve."
The lecturer, who treated the subject from a scientific



182 THE WIRELESS WORLD AND RADIO REVIEW MAY 6, 1922

point of view, illustrated his lecture by means of
characteristic curves and also lucidly explained the
method of plotting various curves. Mr. Pritchett's
effort to expound a truly difficult subject was greatly
appreciated by those present. Later in the evening
an amusing extract from an old copy of The Wireless
World was read by Mr. Carpenter, whose remarks
about the construction of valves, their uses,
methods of testing same, and general hints on how
to manage them caused great amusement.

The Hon. Secretary will be pleased to afford
information re membership, etc., to those interested.

Croydon Wireless and Physical Society.
Hon. Secretary, Mr. B. Clapp, " Meadmoor,"

Brighton Road, Purley.
At a meeting of the Croydon Wireless and

Physical Society, held at the Central Polytechnic,
Croydon, on Saturday, April 1st, 1922, a most
interesting lecture was given by Mr. B. Hesketh
on " Various Methods of High Frequency Ampli-
fication." The lecture was accompanied by
some very interesting experiments with a three
valve set, using as the H.F. coupling, Reactance
Capacity. Mr. Hesketh explained and demon-
strated the great flexibility of this method over
other methods.

At the lecturer's request, the lecture was 'freely
interspersed with questions from the members.

A very hearty vote of thanks to Mr. Hesketh
terminated a very enjoyable evening.

The Southend and District Wireless Club.
On March 24th a General Meeting was held at

the Science Laboratory of the Technical Institute,
Southend-on-Sea, when one of our Hon. Presidents,
Mr. Finn, M.Sc., etc., gave a lecture and practical
demonstration on X-rays and other interesting
electrical experiments.

Spark effects in vacua at varying degrees of
exhaustion were very fine, as also the floating ring
experiment, etc.

Members were interested in an electrolytic
rectifier for A.C., which was used in circuit with the
induction coil for the X-ray experiments.

The following meeting was held at Club Head -
quarters, Argyle Institute, Westcliffe-on-Sea, on
March 31st. Mr. Plaistowe took the chair, and after
the reading of the minutes, called on Mr. Meyer to
lecture on " Transmission and Reception of Short
Waves."

After an extremely interesting discourse, a vote
of thanks was accorded, and then a general dis-
cussion on the subject of the lecture took place
and questions were answered by the lecturer.

Mr. Knipe then gave us a few practical hints on
engraving of receiver panels, etc., which proved of
interest to members.

On April 7th, at Headquarters, a lantern lecture
was given, the subject being " Commercial Stations
-Transmitting and Receiving."

Through the courtesy of Messrs. The Marconi
Scientific Instrument Company, some very good
slides wero projected. Following this a buzzer
practice for high speed readers took place, and then,
after a general discussion, the meeting closed at
10 p.m.

We proposeto meet fortnightly in future at the
Club Room and on alternate weeks to hold field

days, when apparata will be taken into the sur-
rounding country.

Several members hold transmitting licences, so
that there is always something worth listening to,
especially on short waves.

Prospective members are invited to call at 300.
London Road, Southend, or preferably, attend
any general meeting.

Walthamstow Amateur Radio Club.
Meetings are held weekly on Wednesdays at the

Y.M.C.A., Church Hill, at 7.30 p.m.
The meeting of April 19th was devoted to practical

tests and experiments with members' apparatus
and some very good results were obtained. Mr.
Chas. C. Biggs has kindly offered to make and
present to the Club an additional amplifier, an offer
which is much appreciated.

It is regretted that owing to business obligations,
Mr. K. Hardie has had to resign the secretaryship
of the Club and Mr. Allan, of 23, Ardleigh Road,
has been elected to fill the vacancy.

The Club does not adopt a standard too high for
beginners, and those in the district who are desirous
of taking up wireless may derive much help by
becoming members. On the other hand, experts
will find the meetings interesting, as the results of
the practical experimenter, however elementary,
are, as everyone knows, frequently full of brilliant,
though sometimes revolutionary, ideas.

Falkirk and District Radio Society.
A meeting of those interested in wireless tele-

graphy was held in the Old High School, Falkirk,
on Monday, 20th March, for the purpose of con-
sidering the formation of a Society. Mr. W. Milne
presided and there was a large attendance. It was
unanimously agreed to form a Society-to be known
as the Falkirk and District Radio Society, and that
endeavours be made to procure suitable rooms for
the erection of an aerial, subject to the necessary
licence being forthcoming. The following office -
bearers were appointed : President, Mr. J. R.
Laird ; Vice -President, Mr. G. Walker ; Secretary
and Treasurer, Mr. M. B. Blackadder ; Committee,
Messrs. McFarlane, Grindley, Milne and Collumbine.
The Secretary's address is Glenmorag, Falkirk, and
he will be pleased to hear from any intending
members.

Leamington Spa and Warwick.
Mr. Frank Sleath will hold a meeting at his

private address, 31, Archery Road, Leamington
Spa, at 7 p.m., on Tuesday, May 9th, to discuss
the possibilities of forming a local wireless society.
It is hoped to start the proceedings by listening in
to the Marconi concert. Will all persons interested
please attend.

Section de T.S.F. du Club d'Aviation de
Valenciennes (Nord).

The Aviation Club of Valenciennes has created
a special section for the study of radio -telegraphy
and telephony and meetings will he held weekly at
the Lecture Hall of the Institution of Civil
Engineers.

President, Monsieur G. Flayelle, 36, Rue de Mons,
Valenciennes, France.

2.
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Questions and Answers
NOTE.-This section of the magazine is placed at the disposal of all readers who wish to receive advice and
information on matters pertaining to both the technical and non -technical sides of wireless work. Readers
should comply with the following rules.-(1) Each question should be numbered and written on a separate
sheet on one side of the paper only. (2) Queries should be clear and concise. (3) Before sending
in their questions readers are advised to search recent numbers to see whether the same queries have not been
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must
be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries
will be answered under the initials and town of the correspondent, or, if so desired, under a " nom de plume."
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will
save time by writing direct to the various firms employing operators. (7) Four questions is the
maximum which will be accepted at a time.

" S .R. " (Darlington) sends sketch of receiver
and asks (1) For criticism. (2) Value for grid
condenser. (3) Value of grid lead. (4) Wavelength
range.

(1) The circuit is not very good. The condenser
C would be much better across the grid coil than
across the plate. With a telephone transformer
the telephones should be on the positive side of the
H.T. battery.

(2) The value is not critical ; it depends some-
what on the wavelength, increasing with increase
of wavelength. For your set 0.0003 mfd. should
be about right.

(3) About 3 megohms.
(4) Probably about 4,000 metres.
" A.W." (Harrogate).-(1) It is impossible

to specify the windings for a set if you state neither
the type of set nor the wavelength range required.
However, if you propose to make a crystal set,
put the larger coil, wound with No. 22, in your
aerial and wind the other coil with No. 26 for the
closed circuit.

(2) No. 25 S.S.C. will give you 105 turns to 2r.
' D.H.C. " (Haileybury) submits a diagram

of a receiever and asks (1) For criticism. (2) Why
the set will not oscillate. (3) For information about
H.F. transformers. (4) If red -leaded joints in an
iron water -pipe would make it useless for an earth.

(1) The circuit is quite good, except that we
should prefer two tuning circuits, which would
minimise reradiation. Your telephones should be
shunted by a condenser, the absence of which
probably explains failure to oscillate.

(2) This may also be due to too small a reaction
coil, dampness of the coils, poorness of material in
the formers.

(3) Turn about 8 grooves an eighth inch deep
in a piece of ebonite 1" in diameter. Wind each
groove with No. 44 wire all in the same direction
and connect alternate sections into the grid and
plate circuits. Adjust the amount of wire until
the best results are obtained for the desired wave-
length.

(4) No. The conductivity of the water and the
capacity across the joints will probably prevent
this.

" OC.S." (Horsham) asks (1) The gauge of
two samples of wire. (2) Whether they will be
satisfactory for the high resistance winding of a
telephone transformer.

(1) The silk covered wire is No. 40 and the
enamelled wire is the same.

(2) These wires are hardly thin enough for the

purpose ; but might be used if you wound on
about 8,000 turns for the H.R. winding.

" A.L.C." (Bedford) asks (1) How to make the
simplest and most efficient inter -valve transformer.
(2) Whether it is satisfactory to use H.R. telephones
with a two -valve set.

(1) The simplest method is to make a L.F.
transformer, for which see reply to " H.C."
(Brighouse), recently. A more efficient method for
a reasonable range of wavelengths is to use a H.F.
transformer, a description of which will be found
on pages 780 and 781, March 18th issue.

(2) This is quite possible, but L.T. telephones
with a transformer are preferable in this case.

" L.P." (Thorpe Bay) asks (1) For windings
for a H.F. transformer for 1,000 metres. (2) Ditto
for 700 metres. (3) Criticism of a two -valve
circuit.

(1) See pages 780 and 781, March 18th.
(2) As above, but reducing the wire until the

desired value is obtained, or increasing the thickness
of paler used to separate the windings.

(3) The circuit is correct, but we should recom-
mend applying the grid potential to both valves.
Separate filament resistances are not necessary
if the valves are of the same type. A two -tuned
circuit would be much more selective unless liable
to give radiation trouble.

STUMPED " (Witham) asks for windings
for a microphone transformer for use with an iron
core 3-1" long.

We cannot give the windings exactly without
knowing the resistance of the microphone to be
used, which may be anywhere between 1 ohm and
100 ohms. The primary winding should be about
the same resistance as the microphone. This
resistance should be measured. If you find it
very low, wind with about No. 26 ; if fairly high,
about No. 32. The secondary winding should be
of No. 44, and will probably require about 3 ozs.
The core should not be less than r in diameter.

" R.W." (Nottingham) asks (1) Whether a
detector can be made from Rochelle salts. (2) Wind-
ings for a telephone transformer. (3) If a 2 mfd.
condenser can be used with a variable condenser
to increase the wavelength. (4) Material required
for the manufacture of a grid condenser and leak.

(1) We have no experience of the rectifying
power of this substance. You might try and see.

(2) A telephone transformer is seldom efficient
with H.R. telephones, but you should get fairly
good results if you use a closed iron core with about
4 ozs. of No. 44 on each winding.
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(3) No ; capacity is much too big.
(4) Mica, tinfoil, a piece of slate, a lead pencil

and a few terminals.
" E.B.C." (Birmingham) submits a diagram

and asks why he is unable to receive signals.
The diagram shown should be quite satisfactory.

We are unable to say why it will not work, except
that there should be a condenser across the tele-
phones. Possibly the reaction coil is reversed,
the grid condenser or leak faulty or the valve
defective.

" W.A.S." (Kilburn) asks for a good four -valve
circuit to comply with certain requirements.

It is not efficient to spend a lot of money on a
number of valves and at the same time to be con-
tent with the poor results which are unobtainable
from a single circuit tuner. A good all-round set
for use of wavelengths of above 700 metres is shown
in the diagram (Fig. 1).

" S.B." (Blackburn) asks for details of parts
of a circuit sketched.
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(2) Yes, about half -a -dozen, preferably with
dead-end switches.

(3) This can be done with a set of this type, but
you may have difficulty with coils for such long
wavelengths.

(4) No.
" J.D.D.P." (Whitchurch) asks (1) If an

aerial 25' high in a valley would give signals on a
simple crystal set. (2) If the horizontal wire can
be connected with downlead by twisting only, without
soldering. (3) What is meant by screening.

(1) Results will probably be rather poor.
0(2) This is undesirable, as a twisted joint may

work loose.
(3) The surrounding of part, or all, of the circuits

with earthed metal sheets, generally for the purpose
of reducing induction effects, or the absorption of
signals in near -by conductors.

G.A.W." (Stratford) asks re the valve and
crystal set of issue No. 2, Vol. 8 (1) If the set will
receive telephony and PCGG.- (2) If not, for addi-

vvvvMOM

Fig.

Coils S and T would depend on the wavelength ,

required. Up to 5,000 metres S might be 8" x 5"
of No. 26 ; T 5" x 3" of No. 30, with a few tappings.
Anode resistances, 50,000 ohms ; grid leaks about
2 megohms ; telephones, 8,000 ohms or preferably,
120 ohms with a transformer. Condenser P,
0.0008 mfd. ; H.T. battery 80 volts, L.T. 6 volts ;
grid leak may be made by. rubbing down pencil
lead into a piece of slate, but on the whole it is
better to buy one.

" C.A.C." (Hampstead) submits a circuit and
asks (I) Wavelength of the A.T.I. (2) If the
reaction coil should have tappings. (3) If he
should get PCGG. (4) If there is a Wireless
Society in Hampstead.

(1) Coils do not have wavelengths for any useful
purpose. Inductance is about 30,000 mhys.,
which with a 0.001 mfd. condenser should tune to
about 9,000 metres.

1.

tions necessary to do so. (3) If 20' is high enough
for the aerial.

(1) The sets should receive telephony, including
PCGG, if skilfully used.

(2) An additional note magnifying valve would
improve results.

(3) Yes, for fair results, but a greater height is
desirable.

" R.H.P." (King's Norton) has a set which
gives trouble with the carrier wave when receiving
telephony, and asks (1) If a grid condenser and leak
will improve matters. (2) What other addition to
the circuit would help with the carrier wave. (3)
Describes very poor results with 2MT on February
14th, and asks if he can reasonably expect to get
these concerts. (4) For any general advice on
telephony reception.

(1) No.
(2 and 4) Results probably due to too tight
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THE BOOK ELEMENTARY TEXT -BOOK
ON WIRELESS VACUUM TUBES

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

POST 10/- FREE
Handsomely Bound in Blue

rpa

WIRELESS nailig TUBES

Value 10/-
230 Pages. 130 Diagrams.

Judging from the rapidly increasing rate of Sales
of this book, it seems likely that it will prove by
far the most popular book on valves yet published.
There is only one explanation ; it is really the
only practical book on the subject which has been
written expressly for the amateur ; there is no
other book like it. Every circuit given can be
recommended with confidence.
You can only appreciate the book by seeing it. We
shall be pleaSed to send you, on receipt of a card, a copy
for free inspection, a remittance of 10/- or the book to
be returned within three days.
SPECIAL OFFER.-By arrangement with Millard Radio
Valve Co., Ltd., the latter company is supplying one copy
of this book (value 10 -) and 1 " Ora " Valve (value 5/-)
post free for $l. This oiler is to encourage the beginner,
and will only last for another 14 days. Orders received
by us have been passed on to Mullard Radio Valve Co., Ltd.,
35, Claybrook Road, Hammersmith, London, to whom
orders under this particular offer should be sent direct.

THE
VALVE

Value 15/ -
Those in a position to sell this Book and future publications of
Radio Press Ltd. in their districts are invited to communicate

with our Sales Department.

RADIO PRESS LTD 34 35,LONDONNORFOLK STREET,
W.C.2

EFFICIENCY
A new series of highly efficient
Inductances which we claim
possess the following advan-
tages over all other multilayer
coils :-

Greater range of wave-
length per coil.
Lower self -capacity.
High Insulation.
Great mechanical rigidity.

The coils give excellent results
especially on short wavelengths.

GAMBRELL BROS., LTD
MERTON ROAD
SOUTHFIELDS
LONDON, S.W.18



xii THE WIRELESS WORLD AND RADIO REVIEW MAY 6, 1922

THE " BROWN " MICROPHONE AMPLIFIER
This Amplifier magnifies signals, or music, without distortion, and is of considerable
interest to amateurs and scientific investigators. The Magnification is much greater
than that obtained from two valves, and the current consumption is about
5o mil lamps. In construction, this instrument is simple, and it is much more robust
than other sensitive relays of this class. This instrument satisfies the urgent demand
for a reliable, inexpensive amplifier, which the most inexperienced amateur can use,
and which the most experienced requires. It is much cheaper, ultimately, than a
multi -valve amplifier, and the operator is relieved from many of the varied causes of break-
down. It includes a transformer suitable for low resistance telephones or loud speakers.
The price of the "Brown " Microphone Amplifier is £6 for low resistance (120 ohms) input

and 16 2s. N. for high resistance (2,000 ohms) input.

THE "BROWN" LOUD SPEAKER
With an Amplifier signals or telephony may be so magnified as to cause discomfort
to wearers of bead -phones, yet not be loud enough to be audible at any appreciable
distance from the head. Every wireless experimenter sometimes wishes to let his friends hear. which would involve the use of
several pairs of telephones simultaneously with consequent loss of signal strength, as well as considerable expense. The
" Brown " Loud Speaker was designed to meet this need efficiently and economically, and is used. in all up-to-date receiving

stations. The sound is intensified by means of a horn.

The " Brown " Loud Speaker (120 ohms), Standard Pattern with Upright Funnel 0

Wound to special high resistance up to 15 16 0

THE " BROWN" SUPER -SENSITIVE TELEPHONES FOR WIRELESS, ETC.
These Telephones are unquestionably the clearest and most sensitive made, and, consequently, increase the distance over

which the wireless can be heard.
IN UNIVERSAL USE. As supplied to British, Allied and Foreign Governments.

The " Brown " " A " Type Radio Headphones- £ s. d
Low resistance  Per pair 2 18 0

High resistance .. . ..
The " Brown " " D " Type Headphones (Improved flat diaphragm type)-

High resistance .. .. .. .. .. .. .. .. ..
The above telephone prices include Cords.

CATALOGUE POST FREE ON APPLICATION.

per pair £3 2s. and 3

..per pair 2
.. ..per pair 2

6

8
12

0

0
0

Sole Manufacturers : S. G. BROWN, LTD.,
SHOWROOMS where may ab

be ioye
Instruments 19, MORTIMER STREET, W.1nspected

Works : Victoria Road, North Acton, London, W.3.
Telegrams : " Sidbrownix, London." Telephone : Chiswick 469.

Sole Agent for the Argentine : Horacio D. Guerrero, Las Heras 2480, Buenos Aires.

THE CREED HIGH-SPEED PRINTING TELEGRAPHS
The CREED SYSTEM is the only automatic printing telegraphs
successfully applied to Wireless Working. It is now in regular
operation on the wireless routes between London, Paris, .Cologne, and
Berlin. Several foreign Navies are also installing Creed apparatus as

part of their standard equipment.
The new Creed apparatus is very simple in design and requires no compressed air.

ALL WIRELESS
ENGINEERS AND
OPERATORS should
make themselves
acquainted with the

THE CREED RECEIVER "CREED " THE CREED PRINTER
(1021 Design) (1921 Design)

Send for our Text -Book - Price 1/2 post free

CREED & CO., LTD., Telegraph Engineers, Croydon, Surrey
Telegrams : " Credo, Croydon." Telephone : Croydon 2120.
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reaction coupling. Also a condenser across the
telephone transformer primary would probably
help ; capacity 0.001 mfd. The great point in
receiving telephony is to use only sufficient reaction
to approach the oscillating point without actually
making the set oscillate.

(3) We believe that the modulation of 2MT 's
transmission was very poor at about that date.
It has since been considerably improved and you
should now have no difficulty in getting the concert.

" D.G.L." (Southborough) asks (1) Which
of two circuits is the better for telephony. (2) Par-
ticulars of A.T.I. to tune 5,000 metres with a 0.002
mfd. variable condenser. (3) If this set will receive
PCGG on a 5' square frame mounted at about
30' high.

(1) Fig. 3, page 674, is.somewhat the better.
(2) About 8" x 5" of No. 26.
(3) It might do so with careful handling. Very

little is gained by raising the frame 30' above the
ground.

" E.A.F." (Stepney) asks re the Marconi
Type 31A Receiver (1) Wavelength range for each
position of the jigger switch. (2) Whether single
or balanced crystals have special advantages for
certain wavelengths. (3) When to use E 1 instead
of E, and why. (4) How to tell when the crystals
are in a sensitive state.

(1) Range 1 tunes to about 650 metres, range 2
to about 1,450 metres, range 3 about 3,000 metres.

(2) No. Balanced crystal working is useful
when atmospherics are bad.

(3) Use El on very short wavelengths, as doing
so introduces a small series condenser into the
aerial circuit.

(4) Most easily by buzzing the aerial, and adjust-
ing on these buzzer signals.

" S.O.S." (Birmingham) wishes to add a
valve to a Mk. III tuner, and asks for advice.

This tuner was designed for short wave work
and the addition of a valve will not greatly increase
its efficiency. The valve can be used as a detector
in place of the crystal by connecting the valve
terminals to the grid and filament. It would be more
useful, however, as an L.F. amplifier with the
telephone terminals connected via a step-up trans-
former to the grid and filament of the valve. The
addition of a loading coil will not allow the Dutch
concert to be received. For an article on the con-
version of this tuner, see March 5th and 19th, 1921,
but it would probably be better to dismantle the
set and use the parts.

" SHORT WAVE " (Devon) asks (1) If
permission is necessary to change from an outside
to an indoor aerial. (2) Particulars of an indoor
aerial. (3) If American amateurs are still trans-
mitting on short wavelengths. (4) If it is possible
to receive them with two valves.

(1) Notification of any proposed change of this
nature should be given to the P.M.G.

(2) Hang up several wires parallel to each other
as long as possible and spaced a few feet apart.
Connect them in parallel. Do not wind to and fro.
We do not recommend this type of aerial.

(3) Normal transmission is going on on various
short wavelengths, but no special attempt is being
made to transmit across the Atlantic.

(4) No, highly improbable.
" A.J.C." (Crouch End) asks (1) How to
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add a valve to an. existing crystal set. (2) Which is
the better use for a valve as amplifier or detector.

(1) Connect the grid and negative side of the
filament to the existing telephone terminals and
connect the telephones in the plate circuit between
the negative H.T. and the L.T. battery.

(2) If you have an efficient crystal set the valve
will give best results as an H.F. amplifier.

" D.J.M." (Thornton Heath) asks if a wire
like the sample submitted could be used for telephone
transformer for the frame aerial set of Vol. 8.

The wire is No. 38 S.C.C. It could be used for
the primary winding, but it is too fine for the tele-
phone winding. For the primary wind on 10,000
turns.

" S.R. " (Barcelona) asks (1) Why a certain
valve L.F. set does not magnify very well. (g) For
the wave range of a basket coil tuner.

(1) This set should certainly give more amplifica-
tion than twice. Possibly the filament battery
is reversed, or there is a disconnection in one of
the windings.

(2) We cannot give you much assistance about
this tuner as you do not state the size of the coils
or the capacity of the condenser. However,
thirty coils in the aerial will probably want more
than three coils in the reaction. It is quite possible
that the last few coils do not make much difference
to the wavelength, so that the same stations will
be heard on all of them.

HT

_CS
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Fig. 2.
" DOT DASH " (Cape Town) asks (1) For

a one -valve circuit to use certain apparatus. (2) For
a single valve transmitting circuit for C.W., telephony
and tonic train. (3) Wavelength of a certain loose
coupler set.

(1) See Fig. 2, page 811, March 18th issue, and
Fig. 4 of the same issue.

(2) See diagram. Fig. 2.
(3) With a 0.0005 mfd. condenser across the

secondary both circuits will tune to 3,500 metres
on a 100' single wire aerial.

" J.W.M. ' (Bethnal Green) asks (1) Wave-
length of Pulham. (2) Wavelength of Southwold.
(3) Whether loading coils should be connected in
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secondary when one is used in aerial circuit. (4)
The amount of H.T. required for more than one
valve.

(1) Telephony 900 metres C.W.
(2) No definite information.
(3) Not necessarily. The inductance of the

secondary circuit may be high enough without this
addition to tune the circuit to the same wavelength
as the loaded aerial circuit.

(4) All the valves being in parallel across the
H.T. battery, only the same voltage is required as
for one, that is about 60 in your case.

" RADIO-LANTIC " (Newark) asks if a
certain station transmitting on 7,850 metres is Glace
Bay. (2) Why different call signs are given for
some stations in the Wireless World Supplement
of January 2nd and in the " Wireless Pocket Book
and Diary." (3) Names of stations of which certain
calls are given.

(1) Most probably.
(2) For duplex working it is necessary for the

receiving station to be some distance away from
the transmitting station, in which case each station
generally has a call sign allotted to it. For instance,
you quote NFF and WII for New Brunswick.
NFF is the true call of New Brunswick and WIE the
call of its receiving station at Belmar, on which its
traffic is usually handled.

(3) BWQ Queenstown, GKR Wick, TIF
TCHK Tashkent, WSE general call for Russian
stations. Remainder of calls no information.

" C.M.McC." (Clapham) asks if it is possible
to increase the wavelength of a set from 2,500 to 30,000
metres by means of a loading coil. (2) Amount of
wire and size of former. (3) Turns and gauge of
wire for an intervalve L. F. transformer.

(1) This might be done by a series of coils with
appropriate increase of reaction coil. A single
loading coil would hardly be efficient.

(2) We should recommend you to buy, or make,
a series of slab coils, increasing in size to about
1,200 turns with a mean diameter of 3".

(3) See reply to " H.C." (Brighouse).
" E.A.W. ' (Bromley) wishes to receive tele-

phony and asks (1) If an aerial under the roof
would be satisfactory. (2') How many wires to
use. (3) Whether to use one or two valves. (4) If
one valve sets are successful for Dutch concert.

(1) Fairly, if well arranged.
(2) Four or five in parallel.
(3) Not less than three with an aerial of this sort.
(4) Single valve sets will pick up PCGG with a

good aerial if skilfully used under favourable con-
ditions, but do not give very strong signals. For
enjoyable results more magnification is desirable,
and this is almost essential with the poor type of
aerial you propose to use.

" C.S." (s.s. " Collegian ") asks for winding
of three variometer formers for wavelength from
300 to 30,000 metres.

It is undesirable and difficult to obtain big ranges
of wavelength of this nature by means of vario-
meters, as the losses in these coils are very
considerable when they are very big and have their
windings opposed. It is seldom possible to make
a variometer with maximum inductance of more
than seven times its minimum inductance. For a
rdnge of 300 to 30,000 metres you will need at least
five variometers. The determination of suitable
sizes would be best obtained experimentally. but
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in view of their poor performance we do not think
this would be worth while.

" KEEN " (Emsworth) has a single valve set
on which he can hear only ships and asks (1) For
criticism. (2) For additions to increase the range
to 4,000 metres. (3) If 750 ohms telephones need
a transformer.

(1) For wavelengths above that of ships a loading
coil of No. 30 will introduce too much resistance
into the aerial circuit. The coil should be made
larger and wound with No. 24 or No. 26. As at
present arranged the maximum wavelength is
about 3,000 metres, so that FL should be heard.

(2) An additional inductance in the secondary
circuit is all that is required to obtain the increased
wavelength. We cannot say how much without
more precise information about the condenser.
A reaction coil coupling with the secondary will be a
great improvement. Try a 3" former, wound for
6" with No. 36.

(3) No.
W.B.B. (Dublin) asks (1) For information

regarding the 52a Aircraft set. (2) If a three or four
valve set would receive telephony concerts.

(1) We are sorry that we have no information
about this.

(2) Yes, with efficient intervalve coupling and
carefully adjusted reaction.

" R.T.H." (North Devon) asks (1) If a set
shown will receive the Dutch concerts. (2) What
is the use of a filament resistance. (3) The meaning
of the Paris time signals. (4) The power required
to transmit 3 miles.

(1) Yes, if properly adjusted. Connect a 0.001
mfds. condenser across the winding of the L.F.
transformer in series with the reaction coil.

(2) As you are only using a 4 -volt filament
battery no resistance is required. The majority of
valves require at least 4.5 volts across the filament,
in which case a 6 -volt accumulator with a resistance
is used.

(3) This is a time vernier sent on sidereal time.
The dots are 49/50ths of the sidereal second.
Eight figure groups give times of 1st and 300th
dots in sidereal time and can only be used in con-
junction with a sidereal clock.

(4) This distance could easily be covered by a
10 -watt valve set. Five watts should be sufficient .

with an efficient set.
" DIELECTRIC "(Wimbledon) asks what are

the objections to the use of oil for a dielectric of variable
condensers.

There are no serious objections, but the chief to
our mind is the messy nature of such a condenser,
especially in the event of a leak in the container
or overturning of the condenser. An oil condenser
cannot conveniently be mounted on a panel with
other apparatus. Electrically it is quite good.1;

" P.Y. " (York).-Your crystal circuit is
wrongly connected. See Fig. 5, page 642, January
7th issue, and connect up accordingly, either with
or without condensers. Use 4,000 ohm tele-
phones, or else 120 ohms with a transformer. You.
should hear ships and possibly FL if the A.T.I.
has sufficient winding.

" P.J.D." (Dublin) asks (1) Why no signals are
received on a five -valve set. (2) For a suitable
reaction coil for 2,500 metres.

(1) The scheme of connections is correct, but it is
quite possible that some of the component resistancse



MAY 6, 1922 THE WIRELESS WORLD AND RADIO REVIEW xiii

,
..,

T
_._f t..

"1..

71 nd
. , ,.. /.y

. ti, ....,,.4 . r ,/ II
r//41 Pr ;# ,

, -".r. , /1/ / / / 4. id /1
if/ ? 'el. - ' " ,/

,,.. ---'- ;_, , ' , 4 ,. .p
,

---"',,-------------",--:-.:-. .2 / 1.,,,/, 7 II,---.. .--4-c-_,,,,J .1

___,--6 ,.;
,-,---, _ iii / / 4/ ,,,, /7

. - - - - -----

- ''- '------''' -- x..*V.' / d'-- e-,_:-,
-

--/
,

------`
, - .- """ ,,Mf.-----'.,--,---',.. - ..or,- 4,,,-"

4 . - ---- ---.,---_;---- ,_ ...-

, 7'4' '.,/ , -- ---_-.5,---7,--- -:-,.,-%/ / if ,', / .,-z.--.25.-. - - '-----,," ' .i r
 // / 7., ,

''''

/

pc o n t
WIRELESS APPARATUS
INSTALLED UNDER RENTAL
& SERVICE AGREEMENT OR SOLD
OUTRIGHT WITH SERVICE AS
REQUIRED.

THE MARCONUNTERNATIONAL MAR./NE COMHUNIC4TION CO: LTD.
MARCONI HOUSE , STRAND , LONDON, W.C:2.
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66 BRITWIRE " APPARATUS
Three -valve Receiver with one H.F., one
Rectifying, and one L.F. step, for all wave-
lengths 150-25000 metres. Especially good for

Telephony.

Price (without valves) £7 10s.

"BRITWIRE " COILS
A duo -lateral wound coil of the highest efficiency
and minimum capacity. Set of twelve 180-20000
metres mounted on plugs to fit all standard

holders, £5.
See List or previous advts. for prices of separate

Coils.
Three -coil Holder for above Coils, £11 is.

Send for List, Post Free, 2d., to

THE BRITISH WIRELESS SUPPLY CO.,
6, BLENHEIM TERRACE, LEEDS. `telephone : 26926
And at :-
18, Eldon Square, 11, Church Street, 33, High Street,
NEWCASTLE -ON- TYNE. WEST HARTLEPOOL. SOUTHAMPTON.

TELEPHONE 360 TELEPHONE 373 TELEPHONE 403

A New Amplifier Receiver
for unequalled Telephony Reception

A high-class 2 -Valve Amplifier Receiver, fitted with
Variable Air Condenser, two Filament Rheostats, and
an internal new type variable High Frequency Air Core
Transformer, extremely efficient on all wavelengths

200-20,000 metres.

PRICE 6 10 less values.
Write for Full Particulars.

GORDON CASTAGNOLI
MANUFACTURER OF WIRELESS APPARATUS

15, Rayne Road, Braintree, Essex

4
AN IDEAL

VALVE ACCUMULATOR
ORDER EARLY TO

AVOID DELAY

2 volts
50 Amps.

DIMENSIONS :
Height. 8"

Length, 4'
Width, 3'

Weight without acid 54 lbs

PRICE
10/-

EACH
Carriage 117 each Accumulator.

WATES BROS.,
14, GREAT QUEEN'S ST., KINGSWAY
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are defective. Partially disconnect the amplifier
so that each part may be tested. Try the tele-
phones in the first anode to begin with and test
preferably with buzzer signals. When you have
got this valve right add another, and so on. Eighty
to 100 volts will be required for this set.

(2) Make a 3" former to slide into the primary
and wind with 6" of No. 30.

" D.H.B. " (Wisbech) asks (1) For a diagram
of a microphone amplifier with parts. (2) If
4,000 ohms telephones are suitable, for a three -valve
set.

(1) We are sorry that we do not know of a
suitable type to recommend. The only satisfactory
type that we know is the Brown relay, which is
described in many text books, but this instrument
is not suitable for amateur construction.

(2) Yes, if there is no telephone transformer.
" A.S." (Coventry) asks (1) How to arrange

capacity reaction for a single valve set. (2) For
the issue in which a single valve set was described.

(1) Connect the reaction condenser between the
grid and anode of the valve. A suitable condenser
may be made of a i" glass test tube, coated inside
and out with tin or copper foil. One coating should
be made a sliding fit to allow of the adjustment of
the capacity of the condenser. Capacity reaction
in a single valve circuit is liable to give very erratic
results.

(2) February 5th and 19th, and March 19th,
1921, issues.

" R.B.R. " (Streetly) asks (1) If crystal set
described will receive the Dutch concerts. (2) If it
will be improved by the addition of a valve magnifier
or a telephone transformer. (3) For an efficient
set to make or buy with approximate cost. (4)
Meaning of high tension.

(1) The set is not sufficiently sensitive for this
purpose. At least two valves will be required for
weak speech.

(2) A note magnifying valve will increase signal
strength and bring in the English concert.

(3) Try making a single -valve set as shown on
Fig. 2, page 811, March 18th issue, or that shown in
Fig. 4 of the same issue. It would cost £3 to £4
with valve and batteries.

(4) In wireless receiving the term is used to denote
the anode or plate voltage of the valve. It is
called high-tension, or voltage, because the potential
of this battery is greater than that of any other
battery used on the set.

" R.T.C." (Herne Hill) asks (1) For a loose
coupler for 3,000 metres for a crystal set. (2) If
it can be used later for a valve set.

(1) A.T.I., 6" x 10" of No. 24. If a 0.0005
mfd. secondary condenser is used the secondary may
be 5" x 8" also of No. 24.

(2) Yes, it can still be used with the valve gear
connected across the secondary condenser in place
of the crystal and telephones.

" J.W.H.C. " (Nuneaton) asks for a non-
technical description of a simple and inexpensive
Morse writing apparatus for use with his set.

Instructions for the construction of such apparatus
will take more space than we can give. We may
say, however, that for recording on the three -valve
set you will need a good quality relay sensitive to
about milliamp. The construction of this piece
of apparatus is beyond the power of any but a very
exceptional amateur. A suitable relay of P.O.
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type will cost about £12. The relay should be used
to work the inker by means of a local battery. The
inker itself may be made by an amateur and consists
essentially of a clock -work mechanism to draw
paper tape in front of an ink wheel and a magnetic
arrangement to force the ink wheel against the paper
when the relay is operating.

" W.T." (Carnforth).-The jamming you
complain of is surprisingly bad for a DC system
and points to neglect of the machines at the generat-
ing station. We are afraid you can do little to
cure it except removing your aerial as far as possible
from the wires, putting it at right angles to them,
and, if you still get induction with the aerial dis-
connected, screening all your instruments in large
closed iron boxes.

" C.W." (Greenwich) sends (1) A circuit for
criticism, and asks (2) If a grid leak and condenser
will improve the set. (3) If the set will give PCGG.
(4) If the set shown on page 781, February 5th, 1921,
should be connected as in his diagram.

(1) and (4) The set is quite all right. The small
differences you have made are quite immaterial.
The grid condenser and leak (0.0003 mfd. and
2 megohms) might slightly increase the sensitive-
ness, but would necessitate the use of more H.T.
volts.

" BOBBIN " (Walsall) asks (1) The best form
of radiator for a Wilson coil set. (2) Information
about the efficiency of frame aerials. (3) Correct
spacing between turns for a receiving frame. (4) If
a narrower frame is better for direction finding.

(1) Your results show that an open aerial gives
best results. The artificial aerial condenser was
not of large enough capacity.
possible to get the set to work satisfactorily on a
closed circuit, but the radiation will be much poorer
than on an open aerial. (2) The two -layer frame
may be used provided its natural wavelength does
not come out higher than the minimum wavelength
to be received. (3) This varies with the size of
frame, wavelength, etc., but as a rule it need not be
greater than ir =nch. (4) In practice there is little
to choose between them.

" C.G." (Coventry) wishes to add three valves
to a Mark III Tuner.

There are many possible three -valve circuits,
most of which have been given in these columns.
Try any you fancy. Connect the valve terminals on
the Mark III to the input terminals of the amplifier.
A possible rearrangement of the Mark III circuits
themselves for reaction purposes is given in the
issue of June 25th.

" EXPERIMENTER " (Bourne End) asks
(1) A question about certain H.F. transformer
formers. (2) If capacity reaction is as good as
magnetic reaction. (3) Best ratio for L.F. trans-
formers. (4) Best combination of three valves.

(1) Not suitable for short waves or for wide
wave ranges, but quite good for long waves. (2)
Under the best conditions of each not a lot to
choose between them, but as a rule capacity
reaction is more difficult to handle and liable to
be erratic. (3) This depends on a variety of
circumstances. The best value usually lies between
1/1 and 1/3. (4) One H.F., one detector, and one
L.F. for general purposes. Two H.F. and one
detector is also very good for obtaining some results
from very weak stations.

" C.F.W." (Nottingham) asks (1) For criticism
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of a three -valve set. (2) Best earth without using
a water -pipe. (3) A book on telephony trans-
missions.

(1) The set is O.K., but it will be better to connect
the reaction coil to the anode of the second valve,
with a 0.001 mfd. condenser across the intervalve
transformer winding which is in that circuit.
(2) Either a large metal plate should be buried in
the ground, or a considerable length of wire netting
laid along the ground. (3) We do not know of a
book that will exactly suit your purpose.

"H.W.H." (Taunton) asks (1) For windings
for the choke of an inijmekince amplifier for 150 to
4,500 metres. (2) For windings for a C.W. trans-
mitter. (3) For the capacity of a condenser.

(1) We do not think you will get at all satisfactory
results with this amplifier at lees than 1,000 metres.
Above 1,000 metres you would probably find an
ounce of No. 42 wound on a long iron core satis-
factory. (2) You give no particulars of your aerial
so we cannot give you exact windings, but about
50 turns of No. 20 on a 3" diameter former for the
anode coil, and 3" of No. 30 on a 24" former for
the grid coil will probably be sufficient for short
wave work. (3) You do not mark your diagram
to show which condenser you refer to. The con-
denser across the H.T. may be about 0.005 mfds.,
and the condenser across the break may be 0.001
mfd.

" SCOUT-PADD " (Maida Vale).-It is not
easy to give a reason without direct experiment.
Try increasing the L.T. voltage to six, and also
reaction between the grid and plate of the first
valve only.

" S.A.B." (Wimbledon) refers to Fig. 12,
page 726, February 18th issue and asks (1) If the
telephones should be short-circuited as shown. (2) How .
many plates to use for a 0.0001 mfd. air condenser.
(3) What anode resistance to use for " Ora" valves.
(4) Wave range of a certain circuit.

(1) Nor this is a mistake. The lead which short
circuits the telephones and blocking condenser
should be omitted. (2) If the plates are 2"
diameter, separated by A", you will require
about 10 fixed plates and 9 moving. (3) 30,000
to 50,000 ohms. (4) It depends on the coils and
the condensers used, about which you say nothing.

" W.H." (Salford) asks (1) Which is the better
of two aerials. (2) If iron guttering under one end
of an aerial will affect signals. (3) Times of trans-
mission of Wakefield and Halifax. (4) If an indoor
aerial would be effective with a one or two valve set.

(1) The two wire aerial. (2) Not to any appreci-
able extent. (3) We have no information. (4)
It will give fair results if the aerial is carefully
arranged, but of course, signals from any but near-
by stations will not be at all loud.

" ANXIOUS " (Windsor) asks (1) If an
earth lead need be insulated. (2) For a practical
book on loud speakers. (3) Filament voltage for
three " R " valves.

(1) No. (2) We do not think there is such a book
in existence, but a very useful article appeared
in the issue for February 19th, 1921. (3) Connect
the three valves in parallel and use a six -volts
battery with a small series resistance.

" R.A.F." (Doncaster) asks (1) For winding
for a former 24" diameter for PCGG with a circuit
of Fig. 12, page 726. (2) If circuit shown is suitable
for PCGG. (3) Gauge and quantity _of wire for
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H.F. transformer for PCGG on former 14" diameter.
(4) Ratio for L.F. and telephone transformers.

(1) 10" long of No. 24, say, 4 ozs. (2) Yes, if a
0.001 mfd. is connected across the anode winding
of the first L.F. transformer. Wind for 4" with
No. 28. Inter -valve about 1/2 step-up, telephone
8/1 step-down.

"H.G.P." (Ramsgate) asks (1) How magnetic
reaction is used with slab tuning coils. (2) How to
make a reaction coil for the same. (3) How many
ohms to a megohm. (4) If possible to hear PCGG
distinctly on a two -valve set at Croydon.

(1) and (2) One slab is used as a tuning coil and
another placed on top of it, and connected in the
anode circuit is used for the reaction. Reaction
coupling is varied by separating the coils as desired.
(3) One million ohms. (4) Yes, when Croydon air
service station is not working.

" H.A.K." (Herne Hill).-We are sorry that
we have no information regarding the French
crystal receiver. We should recommend you to
write to the Societe Francaise Radio-Electrique,
79, Boulevard Houssmann, Paris, for a two -valve
set (see Fig. 3, page 812, March 18th issue). In
place of the magnetic reaction a small variable
condenser should be connected between the anode
of the second valve and the grid of the first.

" P.M.G." (Coventry) asks (1) If a crystal
set shown is suitable for 2,800 metre stations. (2) If
Sullivan 'phones will work with Brown telephone
transformers. (3) If an aerial described is satis-
factory. (4) If a circuit shown for 6,000 metres will
receive speech.

(I) The diagram is quite correct for an elemen-
tary set. The wavelength range will depend on
the size of the coil, which you do not describe.
(2) and (3) Yes. (4) Circuit is not complete. A
variable condenser is necessary across the second-
dary circuit. The only station we know of suffi-
ciently near you to give telephony on a crystal set
is the Birmingham air station.

Company Notes.
" The Directors of The Ever Ready Company

(Great Britain), Limited, recommend the payment
of a Final Dividend for year ended March 31st,
1922, of 54 per cent. on the Preference Shares,
making 9 per cent. for the year, and 9 per cent. on
the Ordinary Shares ; both payable on June 1st,
1922. Accounts will be issued on May 9th.
General Meeting, May 31st."

SHARE MARKET REPORT
Prices as we go to press on April 28th, are

Marconi Ordinary .. £2 8 6

PP Preference .. 2 7 6

Inter, Marine .. 1 10 0

tt Canadian .. 11 0

Radio Corporation of America :-
Ordinary .. 1 5 0

Preference .. 17 0



MAY 6, 1922 THE NV111ELESS W0111.1) AND RADIO REVIEW XV

Wires :

"EXONERATOR"
LONDON

ARNOLD, MACK & CO.
14 SUN STREET, FINSBURY SQUARE,

LONDON, E.C.2

'Phone :

LONDON WALL
7725

VARIABLE CONDENSERS

.11/0aft.. Complete with circular ring

fitting. Scale and knob. For
panels or otherwise. Finest
possible workmanship.

'00035 M.F. (Telephony) 25/-
'0005 27/6
001 (Panel) 32 6
'001 (Cased) 39/6

Variable Resistances
0-20 ohm for power
circuit control in Tele-
phony Transmitters or

mossamo=1"' fine adjustment fila-

ment current variation. Panel type, circular
switch control, 17 studs.

Complete with scale and knob 21/ -

CIRCULAR SWITCHES 
. 41,

As illustrated

Highest grade manufacture.
16 studs, laminated switch,
brush -carried in solid

brass.

7/6

H. R. TELEPHONES

1200 ohms complete with cords 25/-
8000 without cords 26/-

800 ohm Potentiometers for H.T. Battery, voltage control 10/6
Aerial Ammeters (hot wire) 0-1'5 amps. Accurate reading 7/6
Change Over Switches 5/6
1" Induction Coils 30/ -

ALL GAUGES OF INSTRUMENT WIRE IN STOCK.

THE LATHE YOU WANT
AT A PRICE YOU CAN AFFORD !
A RELMAC or SUPER RELM

PRICES FROM E11 15 0
slip. Centres, Gap Bed, S.S. & S.C.
Hollow .landrel, r tin. by din. Pore.

Accuracy to within oolin. in 12in. Sturdy and reliable.

Our new Catalogue Is post free on request

CHELTENHAM WORKS, LTD.
86, ACRE LANE, BRIXTON, S.W.2

PHONE : BRIXTON 2001.
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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., 9 & so, Charing Cross, S.W.x.

Intending purchasers may deposit the purchase
money of any article advertised or sold by
advertisers with Messrs. Bertram Day & Co., Ltd.,
who will acknowledge its receipt to the vendor
and the depositor, the full addresses of whom
should be given. Subject to special agreement
between the parties, it is understood that all
goods are sent on approval, each party paying
carriage one way in the event of the goods being
returned. The deposit will be retained until
due advice of the completion of the purchase has
been given or until the articles have been retained
and accepted. In order to cover postage, etc.,
a fee of 6d. in respect of sums of 4',x and under
and is. for sums in excess of f x, 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 es. 6d.

Deposits must be sent either by 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.

ELECTRADI X
We have huge stocks of Wireless and Electrical
Goods, new and Ex -Gore nment of every
description, bristling several tons just
delivered tram Wood Lane and Hackney.

Call aid in pert oxr sto k.
New Aerial Insulators, R.A.F. Ebonite, brass,
IS 8d., stem and ring. Why load your aerial
VI with heavy pottery ?
Aerial Down Leads, 12 yards 35/40's and lug

rubber' 1/,
H.T. BATTERY BOXES, Polished Mahogany.

6 plug sockets in ebonite, plugs and cord,
each 4/-, 5/- and 7/-.

New Variable Condensers in stock, 00005 6/6
0005
.00t 26/-

H.T. Generators ex -Government, complete
with two commutators, £2 108.

New Telephone Receivers with head band,
i3o ohms, 3/8.

New Receiver, only 75o ohms, 4/6.
Brown's Telephones, with headband, High

Resistance, reconditioned, £2 17s. 8d.
Battery Charging Dynamos, 6 v., 8 v. or 12 V.

Base, pulley and switch, gs.
Bell's 4" Gong Oak Base. Trade terms per

dozen. Single belli, post free, 4s. 6d.
Field Telephone Sets, in leather case, by

Siemens, Sterling &c., with too yards wire,
bargain, 25e.

Plugs and Cords, 2 -way, 1/4, 4 -way 2/-.
Wireless and Electrical Goods in previous

advertisements in stock for immediate
delivery. Handiest depot for City buyers.

LESLIE DIXON & CO.,
9, Colonial Avenue, Minories, E.1

(Near Aldgate Station.)

REDUCED PRICES, best quality ebonite rods,
f" diameter, x8" long, approximately e damaged,
rest perfect, Is. 6d. two, 23. pd. ; four, 5s.
Fitted with brass rings both ends for aerials, 3d.
each extra; tubes and sheet equ .11y cheap.
Enamelled copper wire, 47 S.W.G., 2 oz., 4s. 6d. ;
three ozs es 3d. four ozs., 8s. ; all post free.-
" ELECTRICIAN," Umtali, Alvaston, Derby.

TECHNICAL BOOKS. -Second-hand and New
Books on' every conceivable subject. Catalogue
free. State wants. Books sent on approval.
Books bought. -FOYLE, m21-125, Charing Cross
Road, London.

ALL WIRELESS AND ELECTRICAL GOOD;,
stocked at 9, Colonial Avenue, Minories, near
Aldgate Station. Handiest place for City Buyers.
-LESLIE DIXON & CO. Telephone No
Avenue 4166.

EX -GOVERNMENT WIRELESS MATERIA1,
transmitting sets, r3s. and 57s. 6d. each; 40 -volt
15 amp. generators, 3os. each ; hand -power
machines for these dynamos, 3os. each ; relays,
5s. ; complete portable field telephones, x5s. ;
condensers, es. 6d. ; telephones, x5s. ; also
several other items too numerous to detail.
Please send stamp for list, visitors are specially
welcome as I have a lot of odd wireless material
to clear cheap. -E. J. GALPIN, rear of 35, Milton
Court Road, New Cross, London, S.E.I4-

2 24 H.P. MOTOR GENERATORS, one 4o' Mast,
Direction Finders, Drafting Instruments, etc.,
ex Admiralty surplus. Half prices. -THE
LONDON ELECTRIC FIRM, Croydon.

You want a Daptaphane (Patent).

CRYSTAL RECTIFICATION. -Reduces valve
noise, improves faint signals, saves filament cur-
rent, zincite, bornite, chalcopyrite, selection
25. 6d. Molybdenite ms. galena 8d., circuit
diagram included.-WALLACE, 113, St. James
Road, Upper Tooting.

MORSE RECEIVING. Mastered in a few hours
by the LITTLE BRICK. Sends perfect signals
any speed, and only costs shilling to make. Full
instructions and drawings, as., post free. Instru-
ment all ready for practice with instructions
5s. 9d., post free. If further particulars required
send twopenny stamp, refunded with order. GRIM -
SHAW (Dept. W.), Leigh Street, Golbome, Lancs

SMARTEN UP YOUR SET. -Name tablets,
aerial, earth, etc., any name by return, ad. each.
Government Licensed Wireless Station, Danger.
etc., 6d. each, post ed.-BOOTHROYD, 4t.
Leyland Road, Southport.

ACCUMULATORS, Peto Radford, z volt IO amp.,
48s. dozen, sample 4s. 9d., post free. -KNIGHT,
79, Chalkwell Park Drive, Leigh, Essex.

FOR SALE. -m K.W. Naval Transmitter with
Crescent Type Receiver. -Full particulars write
Box Z, BERTRAM DAY'S ADVERTISING
OFFICES, 9/Io, Charing Cross, S.W.I.

MAHOGANY mounted double slider tuning
inductance, wound 20 ins. by 5} ins., diameter
with S.W.G. 22 enamelled wire, hardly used,
also one pair Brown's 2,000 ohm headphones
in perfect order. £3 12S. 6d. carriage paid. -
G. S. HARRISON, Chatsmore, Goring -by -Sea.

RADIOPHONES, Solid back microphones for
telephony, complete in holder and with handle,
mos. 6d. each, post 9d. Accumulator boxes,
is. each, postage on one or two xs. Short distance
Buzzer Power Transmitters for about three miles,
alright for local friends, 15s. each, postage ma.
Differential Galvanometers very sensitive, complete
in polished carrying case, cgs. 6d. each, postage
is. 6d. -LEIGH, 53, Shaftesbury Road, London,
E.7.

Bankrupt Stock Special Purchase of

Wireless Variable Condensers,
Rotary 0003 mfd. Air Die'ectric. 21 pates,
ebonite top and knob. kale, in wa'nut finished
cabinet, 15/- each, two for 28/6. four for L6/-.

Post paid. Every one tested.

W. J. FALLON, 28:a, Hermitage Road,Lo,

EBONITE 4 PRONG

VALVE HOLDERS
1/9 each, post free.

NVILK I NSO N 9
LONSDALE RD., KILBURN, N.W.6
TRADE SUPPLIED. Estab fished 1900

Complete Wireless Installation
(Valve). £7 - 10 -0

R. Valves .. . 12/6
Valve Holders . 2/-
V 24 Valves .. .. . . 24/-
V 24 Adapting Holders 7/6
Ebonite Knobs for Condensers, etc. .. 9d.
7/22 Copper Aerial Wire, moo ft... .. /6
Aerial Earth Switch .. 8/8
Earthing Clips .. 6d., 9d. 1/-
36 -Volt H.T. Battery, good value .. 7/8
Insulating Sleeving 41d.

Cash with order. Postage extra.

G. D. HINKS,
WIRELESS DEPT., HAROINGTON, YEOVIL.

LATIIES
Get particulars of

THE 1922 VELOX 21. and 3/'
Centre Slide -rest, Plain or Screwcutting.

VELOX TOOL CO.
255. Westgate Road, Newcastle -on -Tyne.

KEYSTONE WIRELESS SUPPLIES
WHOLESALE ONLY.

Ebonite, cabinet work, engraving, expert
designers in amplifiers. Slab inductances,
basket coils, etc. Switch arms, contacts.

Terminals, Scales.
Low Prices Offices: High Finish.

33, Trinity Road, TOOTING, S.W.

I Buy Wireless Gear
of every description.

Send your particulars to

WILKINSON,
Lonsdale Rd., Kilburn, N.W.6
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THE WIRELESS WORLD EXCHANGE ANI) MART
YOU buy your Wire from us
WHY NOT your Accessories
Miniature Holders, C.G.S.C., I" S.C.

Batten S.C. Old. each
Lighting Holders, C.O.S.C. 61d.
Miniature Batten Holders ... nd. 
Small Bayonet Fitting Adaptors ... 9d.
Miniature Lighting Flex, Best Silk-. sid. yd.
Lighting Flex, Best Cotton Covered

14;'86 3d.
Miniature Switches, Rotary Type,

2 amp. .. 91d. each
Miniature Switches, Tumbler Type,

3 amp. 1/2
5 amp. Flat 'humbler Switch ... 8d.
1 -way Bell Switches ... 4d.2 ad.
Miniature Bracket with Arm and

Reflector 61d. 
Cat's Eye Lamps, 3'5 volts for torches 4d.
7;22 Silicon Bronze Aerial Wire. 100 It. 8 -

Postage extra.
For WIRE PRICE LIST see last issue.

Phr,le : Wimbledon tD3o.
BOWER & Co.

Manufacturing & Electrical Engineers.
15. Kingston Road. Wimbledon. S.W.19

Concert Coils, for Marconi Concerts, etc., pr. 2/3

Set of Basket and Slab Inductances, in-
cluding concert coils above, set of six
500-8,000 metres .. 6,6

Set of seven 500-20,000 metres 8/6

Semi -variable Condensers, .001 .. 17 8

3 -Valve Amplifier, 1 H.F., 1 Rect., 1 L.F.
Fine for receiving telephony .. 110/ -

Ebonite Plugs for baskets or slab each 2, -

Grid Leak and Condenser for remounting 3 6

Fixed Condensers-Mica Dielectric .. 2/6

GET OUR NEW BARGAIN LIST

AMATEUR SUPPLIES,
134, Coteford St., Tooting, London

B.A. SCREWS, NUTS AND WASHERS, assorted
gross as., lists ad.-J. H. BENNETT, Station
Road, Willesden Junction.

WIRELESS OPERATOR having left service
wishes to dispose of outfit, list free, genuine
bargains.-Box V, BERTRAM DAY'S ADVER-
TISING OFFICES, oho, Charing Cross, S.W.I.

FOR SALE.-" Year Book of Wireless Telegraphy
and Telephony (1922)," cos. ; " Wireless World "
Vols. 8 and 9, 25s. each. Rupert Stanley's
" Text Book of Wireless Telegraphy," Vols.'
and a, vas. each. Lot £3 cos.-GOTHARD,
8, Longford Terrace, Folkestone.

VARIABLE CONDENSERS, 'oor ir, '0006 I2S.
Switches, 25 point 3s. 3d., 12 point 45., valve and
leak xis. 6d.-MACGRORY, Kirk Street, Campbel-
town.

EXCHANGE, Camera Post Card size, cost £54,
for valve receiving set for Morse. Particulars
apply PRICE, 354, St. Paul's Road, Smethwick.

WANTED.-Bumdept Tuner and Valve Receiver.
-MERRALL, c/o Bovings, 36, Kingsway,
London.

B.T.H. PORTABLE RECEIVER as new, with
14o It. 7 strand, aerial, insulators, pulleys, spare
condenser, cost over £35, accept £20.-FITZ-
HUGH, Pangbourne, Berks.

WRITE TO US
for our Expert Advice on the
way to dispose of your goods.
Messrs. Bertram Day & Co., Ltd ,
COMPLETE ADVERTISING SERVICE

9 & 10 Charing Cross, S.W.1
Tel. Gerrard 8063.4.

ELECTRADIX WIRES
Highest Conductivity at Lowest Prices.

Gauge. D.C.C. S.S.C. D.S.C.
16 1 7 - 3 6
18 1 91 - 3 9
20 111 4 4 6
22 2 5 4 5 0
24 3 0 5 5 9
26 8 6 5 6 6
28 4 2 5 6 10
30
32

5 2
6 81

6
8

8
9 011

34 7 9 9 10 7
36 9 2 11 12 31
38 11 10 13 17 3
40 16 21 17 23 5

Prices at per lb. Postage Extra. Earth Clips,
6d. each. 7/22 Aerial Wire, 7,'- per 100 ft.

EVERYTHING FOR WIRELESS IN STOCK.

LESLIE DIXON & CO.,
9, Colonial Avenue, Minories, E.1
(near Alclgate Station. TelephoneAvenut -It66)

Carborundum detectors in cases .. 4/6
H.T. Battery, plugs and leads, per pair 1/ -

Grid Condensers .. 2/4
Silk Wire Basket Coils, per set of 4 .. 2/6
Switch Arms, laminated brush and

lacquered .. 2/4
Grid Leaks .. 6d.

Magneto Generators .. .. 6/6
Marconi Multiple Tuner.. .. 16
Solid Brass Valve Legs with 2 nuts, 4 for 1/ -
Valve Holders, with flange " A " type .. 1/9
Valve Holders 116

Microphones with replaceable insets .. 2/6
All Carriage Paid.

C. S. SWAN,
191, Bishopsgate, E.C.2
(Nr. Liverpool Street Station.)
'Phone : Bishopsgate 1155.

Ship Design.
Boiler Making.
Aeroplane Design.
Aero Engines.
Structural Engineering.
Civil Engineering.
Municipal Engineering.

Surveying and Levelling.
Reinforced Concrete.
Building Construction.
Sanitary Science.
Plumbing.
Heating and Ventilating.

Tell us which subject mentioned below interests you, we will then
immediately post you on a very interesting FREE BOOK pointing
out your chances of success and explaining how we can give you
just that knowledge to qualify you for a BETTER JOB. We also
help to place you in a good position with high wages. WE
TEACH BY POST in your spare time and in your own home.
The Diraotani of the Institute highly recommend each of these Postal
Courses, not only to the OLDER MEN, but also to APPRENTICES,
and to Parents of lads leaving school.

Wireless Telegraphy. Machine Tools.
Electrical Engineering. Electric Welding.
Electrical Installations. Mathematics.
Electrical Control Gear. Commercial Engineering.
Alternating Current. Motor Engineering.
Lighting (Electric, Gas, etc.) Electric Motor Car Ignition.
Telegraphy. Starting and Lighting
Telephony. Systems.
Power House Operation. Boiler Inspecting.
Mechanical Engineering. Engineers' Quantities and
Internal Combustion Engines. Estimating.
Draughtsmanship. Marine Engineering
Workshop Practice. Naval Architecture.

EXAMINATIONS :-We specialise in the following Exams. .-A.M.I.E.Mech.E. ; A.M.I.E.E. ; A.M.Inst.C.E.; A.M.I.A.E.;
Board of Trade Marine znd Class, 1st Class, Extra 1st Class ; City and Guilds Examinations in Telegraphy,Telephony, etc.
Write for this Book to -day. It may mean the turning point of your career. Do not forget to

mention the subject which interests you.
THE TECHNOLOGICAL INSTITUTE OF GREAT BRITAIN, LTD.

97, Thanet House, 231 and 232, Strand, London, W.C. 2.
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G. Z. AUCKLAND & SON
BE3 TO ANNOUNCE that they are extending their works still
further, in order that they may continue to supply promptly the
ever inmeasing demand for their RADIO PRODUCTS and would
aho wellome reureen'a'ives of country buyers at our Showrooms

TELEPHONE TRANSFORMERS

Unmounted (as illustration)
Suitable for Izo w Phones

Unmounted ... ... 15/ -
In Box with Terminals

. . 18/6

A MOST USEFUL CONDENSER.

FIXED CAPACITY
CONDENSERS

From .0002 to '005"

Price each ... 3/.
Mica Dielectric.

SOLDER TAGS FOR
MAKING QUICK

CONNECTIONS, Etc.
Plain Hole N. doz
With Screw and

Washer 196. dos.

We invite enquiries for
the manufacture of ex.
elusive apparatus or

OUR VARIABLE CONDENSERS outs, either Our or
FOR PANEL MOUNTING Scientific. Our Works

are fully equipped with
modern machines & only
skilled workmen
employed.

.00005 (Vernier) . 6/9
. 15/ -

For Fine Tuning. Designed for panel Centre Contact maintained by
mounting as illustrated. Price 8/9 Copper Strip.

I I I

---------- - ---

-76! terfamms»)r

FILAMENT RESISTANCES
Resistance wound on Erinoid
Former, knob fitted with brass
bush & pointer. Price 5/8 each
Thousands of these resistances

are now In use.

TABLE STAND
FOR COILS
Registered

Design 688454.
EXACT AS

ILLUSTRATED
Price each 21/ -

Our April Cata-
logue is ready,
24 pages of Real

"Parts "
3d. Post Free.

Works :
ISLINGTON N.
1405 Dalston

G. Z. AUCKLAND & SON
395, ST. JOHN STREET, LONDON

Manufacturers of
Radio Apparatus
Telegrams:" Zauckadio,

Isling, London."

NOW READY
The YEAR BOOK of WIRELESS
Telegraphy and Telephony 1922
1476 Pages.Price 15/- Nett.

Postage 1 /-. Abroad 1 /4.

Demy 8vo.

CONTENTS . . . .

Record of the Development of Wireless Telegraphy-National and International Wireless Laws and Regu-
lations-Directory of the World's Land and Ship Wireless Stations-International Allocation of Call
Letters-Alphabetical List of Call Letters-Meteorological Section-International Time and Weather
Signals-National Résumés of Progress in Wireless Telegraphy-Particulars of Wireless Telegraph
Patents, 1921-Aviation Section-Tabular List of Aviation. Stations -Useful Data Section-Wireless
Terminology-Conventional Signs used in Wireless Diagrams-Companies Engaged in the Commercial
Development of Wireless Telegraphy-Biographical Section-Literature on Wireless Telegraphy and
Telephony-Directory of the World's Wireless Societies-Directory of Wireless Colleges and Schools-List
of Licensed Amateur Transmitting Stations --Code Section-Special Articles on " The Earthing Resistance
of Antenna;," by Dr. Miessner-" The Recording of Wireless Signals," by Dr. Abraham-" The Birth and
History of Long Distance Wireless Telegraphy "-" The Rectification Effect in its Reaction to the
Composition and Structure of Crystals."

A valuable feature of the present issue is the specially drawn map, which gives, for the first time, a simple
means of finding the distance and true direction of Wireless Stations in all parts of the World, from
London as the centre.

THE WIRELESS PRESS,
LIMITED,

DEPT. W.W., 12-13. HENETT
ST., STRAND. LONDONRI

A
,



MAY ti, 1922 TEE W I RELESS NVORLD AND HA DID EVIEW

IF YOU WANT A
GOOD

BOOK ON RADIOTELEPHONY
GET

TELEPHONY
WITHOUT WIRES

BY

PHILIP R. COURSEY, B.Sc. (ENG.), A.M.I.E.E.

Price 15/.. Nell
( Postage 9d.)

It contains a complete collection of information on the
various schemes, proposed and tried, relative to the
electrical transmission of the sound of voices through
space without wires.

An excellent list of references to
papers and articles, forms a complete
bibliography of the whole subject.

THE WIRELESS PRESS, LTD.
Dept. W.W. 8/4

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

"THE BOOK OF THE WEEK"
-John o'London's

FIFTY YEARS of
ELECTRICITY
The Memories of an Electrical Engineer
by J. A. FLEMING, M.A., D.Sc., F.R.S.
371 Pages. III Plates.

PRICE 30/ -
(Postage 1/-.)

CONTENTS.

NETT.

Introduction.
Chap. I. Telegraphs and Telephones in the last Fifty Years.

II. Dynamos. Alternators, Transformers and Motors.
III. Electric Lamps and Electric Lighting.
IV. Electric Heating, Cooking and Furnaces in Five

Decades.
V. Electric Supply Stations. Storage Batteries. Railways

and the Transmission of Power.
VI. Theory and Measurements.
VII. Wireless Telegraphy and Telephony.

Conclusion.

THE WIRELESS PRESS, LIMITED
Dept. W.W..

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

XIX

This Book Will Help
YOU.

The more generally useful
formulae and methods of
measurement for inductance
and capacity are brought to-
gether in a convenient form in

The

Calculation and Measurement
of

Inductance and Capacity
By

W. H. NOTTAGE, B.Sc.

Price 3/6
(Postage 5d.)

The Wireless Press, Ltd.,
Dept. W.W.. 814,

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

BE UP-TO-DATE
READ THE

WIRELESS TRANSMISSION
OF PHOTOGRAPHS

By MARCUS J. MARTIN.
143 pages. 139 Diagrams and Illustrations.
Price 5/- net. Post free 5/6

THE WIRELESS PRESS. LIMITED,
DEPT. WANT

12 13, HENRIETTA ST. STRAND, LONCON W.C.2

THE WIRELESS AGE
THE AMERICAN MONTHLY JOURNAL OF
WIRELESS TELEGRAPHY AND TELEPHONY

Price 1/6 post free. Subscription 18/. per ann.

A "Go -a -head" Magazine
for Operators & Amateurs

Sole European Agents :

THE WIRELESS PRESS, LTD.,
12-13 Henrietta Street, Strand,. London, W. C.2
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EVERYTHING MUST HAVE
A BEGINNING

BEFORE YOU CAN STUDY WIRELESS TELEGRAPHY
AND TELEPHONY YOU MUST HAVE A

KNOWLEDGE OF MAGNETISM AND ELECTRICITY

To many who are anxious to
gain a knowledge of Magnetism
and Electricity some text books
on the subject have a very forbid-
ding appearance.

The formulae and equations too
frequently haunt the non -mathe-
matical reader and cause him to
abandon his intention.

Such fears, however, need no
longer deter anyone from acquir-
ing the knowledge desired as in
MAGNETISM & ELECTRICITY
FOR HOME STUDY By H. E.
PENROSE will be found FIFTY
COMPLETE LESSONS prepared
in such a form that the reader
ceases to regard them as a
study.

The various facts and theories
are elucidated subtly but surely.
No effort has been spared by the
Author to explain the subject
so clearly and thoroughly _that
no one can misunderstand him.

At the conclusion of each
lesson is placed a series of
questions which enable the reader
to test his progress and assure
himself that his knowledge is

well grounded. In this way
he will know that his future
study of Wireless Telegraphy
and Telephony will be based
upon a solid foundation.

A copy of the book will be
sent ON APPROVAL to all
who complete the request form
below.

The Manager, Mail Order Dept.,
THE WIRELESS PRESS, LIMITED,
12-13, Henrietta St., LONDON, W.C.2

I enclose 6d. for postage.

Please send me a copy of
MAGNETISM & ELECTRICITY
FOR HOME STUDY. By H. E.
Penrose.

If I retain it I will remit the
sum of 6/-. Otherwise I will return
the book in good condition within
5 days of its receipt.

Name

Postal Address

Date 1922 W.W. 29/4/22



MA] 6, 1922 THE WIRELESS WORLD AND RADIO REVIEW X X

OUR EXPERIENCE
in the Manufacture of High and
Low Tension Condensers for all
Types of 'Wireless Installations

IS UNIQUE
IT IS AT YOUR SERVICE.

All enquiries other than American
should be addressed to (Department W.)
DUCON WORKS, Goldhawk Rd.,
Shepherds Bush, London, W.12
Telephone : - - HAMMERSMITH 1084.
Telegrams: HIVOLTCON, PHONE, LONDON.
Code: - MARCONI INTERNATIONAL.

DUBILIER CONDONE= CO. (1921) LTD.

All American Enquiries to be addressed-
DUBILIER CONDENSER CO., Inc.. 217 Centre Street, New York.

The London Telegraph Training College, Ltd.
WESTERN 2696.

one Morse House, Earl's Court, S.W. ESTABLISHED
25

OFFICIALLY RECOGNISED BY THE WAR OFFICE AND POST OFFICE AUTHORITIES

CABLE AND WIRELESS TELEGRAPHY.
pARENTS desirous of placing their eons in either of the above Services and of affording them

the best training facilities should apply for particulars of Courses and the methods of instruction
which place this Institution in the first rank. Cable Telegraphy offers at the present time

excellent prospects to youths from 15 years of age and upwards, and the College has exclusive
facilities for obtaining posts for qualified students in the leading Cable Companies at commencing
salaries of £150 to £300 per annum, with yearly increments of £12 to £25, and ultimate
possibilities of obtaining positions as Supervisors, Assistant Superintendents, Managers, etc.

In the Wireless Telegraph Service the commencing remuneration at the present time is
approximately £150 per annum, and Operators, when qualified by obtaining the Postmaster -
General's Certificate of Proficiency, are nominated by the College for appointments.

No Correspondence Classes or Branches.

DAY AND EVENING CLASSES.

An Illustrated Prospectus containing all information will be forwarded on application to
THE SECRETARY (Dept. H), 262, Earl's Court Road, Earl's Court, London, S.W.5
Sole Proprietors of the " Scott " Training Disc which contains useful formulae and other information
for Wireless Telegraph Operators and is invaluable to Army Signalling Officers for range finding, etc.

Price, complete with instructions for use, 1/-. Postage 2d.
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SULLIVAN INSTRUMENTS
Single Layer Tuning Inductance

with Reaction.
Specially Suitable for Reception of Dutch Concerts and Similar

Telephone Transmissions.

BY keeping the self (distributed) capacity and effective high frequency resistance
within extremely low limits, the coil being a Single Layer Winding of

Litzendraht Wire with a Correct Spacing Factor, the high frequency losses
are reduced to a minimum and the Tuning Inductance is therefore extremely efficient.
Numerous tappings are taken to a well designed laminated switch and tuning up to 4,000
metres can be accomplished, on a P.M.G. aerial, with a variable capacity of '0011 mfd.
A rotary magnetic reaction coil is fitted in such a position as to give a variation of reaction
over the entire wavelength range sufficient to just produce oscillation without being too
critical in adjustment.

This instrument is of high-class workmanship and finish throughout, and is in every way
a technically sound and reliable piece of apparatus.

Dimensions :-10" x 8"

PRICE £4 4 0
Every experimenter should secure a copy of my new Catalogue W.3, containing
the latest and most up-to-date improvements in wireless apparatus for both
Transmission and Reception, also excellent diagrams of circuits for Telephony,

now ready, price 11- post free.
Book of twenty-one Valve diagrams 1/- post free.

Works.
"LIVERPOOL MOUSE"
MIDDLESEX SI,LONDON,E.1

HW SULLIVAN
Phone- Avenue 4871 TELT OITAKIS, "DEAD DEKT. STOCK.LONDON

Oftrzces.
WINCH ESTER HOUSE
LONDON,E.C.2., ENG LAN D
Phone, LondonWal 55113

yr,-i Printed by Sanders Phillips & Co., Ltd., Ohryssell Road, London, S.W.9, for the IN_ _,Alka, Proprietors and Publishers, The Wireless Press, Ltd., 12-13, Henrietta Street, London ay.::. -7-1-Ay_ W.0.2 ; Sydney, N.S.W., 97, Clarence Street ; Melbourne, 422.24, Little Collins 17.-....i'M
Street ; New York, 326, Broadway.


