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A New Condenser for Wireless Receivers
THE DUBILIER TYPE 600 MICA CONDENSER

The illustrations show two types of this new condenser for wireless receiving circuits, These condensers have the same perfect mica
insulation, the same high efficiency and the same permanence of capacity as the larger Dubilier Mica Condensers used in wireless
transmitters. Distortion when receiving telephony is often due to bad design of the components of the receiver—therefore
use efficient Dubilier Condensers in your recciver to obtain the best out of your set.

With Clips for Grid Leak. Without Cllps for Grid Leak,
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PRICES

Capacities between 0°0001 and 0°0008 mfd. .. .. 2/€6 each
» » 0001 ,, 0005 ,, inclusive 3//- o
Condensers complete with Grid Leaks R 3T
TRADE TERMS ON APPLICATION.

Both types of condenser (with or without clips for a grid leak) are fitted with screw terminals as well as tags for making
soldered connections. «4

THE DUBILIER CONDENSER CO. (1921), LTD.,
DUCON WORKS, Goldhawk Road, Shepherd’'s Bush, London, W.12

Telephone—Hammersmith 1084 Telegrams —Hiveltcon, Phone, London. Code—Marconi International

Visit ourStand No. 36. All-British Wireless Exhibition, Horticultural Hall, September 30th to October 7th.
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STERLING No. 1
CRYSTAL WT
RECEIVING SET

Specially designed for use in connection
with the Wireless Telephony Broad-
casting Scheme, and is  suitable
for a range of about 25 miles.

PRICE £7-12-6

Visit our stand No. 34. All-British
Wireless Exhibition, Horticultural Hall,
September 3oth to October 7th.

STERLING TELEPHONE

/7)) & ELECTRIC CO., LTD.

210-212, Tottenham Court Road,
LONDON 3 2 w.1
Telephone No. g 4144 Museum (7 lines)
Telegrams : * Cucumis, Wesdo, London."
Works : * DAGENHAM, ESSEX.
BRANCHES :
NEWCASTLE-ON-TYKE : 9, Clavering Place.

IMMEDIA TE : DELI VERY CARDIFF - 8, Park Piace.

“Wireless for all”

Before you decide on the

construction of your set.

It will pay you to have
particulars of—

Condensite Celoron

For PANELS and OTHER PARTS.

This material is waterproof, immune to atmospheric and climatic conditions, will not
warp, has high surface and volume restivity, high di-electric strength, low specific gravity.
LET US QUOTE YOU
SEND PJURTICULARS OF YOUR EXACT REQUIREMENTS TO

THE MANUFACTURERS -

"HIGH ROA
SOUTH TOTTENHAM, N15.

WORKS

Sl
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JUST PUBLISHED !

RADIO PRESS
WIRELESS DIRECTORY

An absolutely up-to-date list of wireless call signs of all kinds
of stations throughout the world.

High-power Stations — Coastal Stations—Ship Stations — and
British Amateur and Experimental Wireless Stations.

If You Had a Telephone

could you do without a telephone directory ?  No, of course
not. Nor can you do without this Wireless Directory,
which is the first of its kind, is published at a reasonable
price, and is a complete guide—brought absolutely up to date—
of all the commercial and amateur stations of the world.
Can you afford to be ignorant of where your music, speech,
and messages come from? Your hobby will be twice as
interesting when you have bought this book.

Contains the largest list of Amateur Stations yet published

Every Reader of the “ Wireless World”

should purchase a copy immediately

A THOROUGHLY AUTHORITATIVE DIRECTORY
PRICE 2/G NET

(Post Free 2/8)

DEVEREUX BUILDINGS,

Radin 3@1‘355 iﬂjﬁ] DEVEREUX GOURT.

STRAND, LONDON, W.C.2

Visit our Stand No. 27, All-British Wireless Exhibition, Horticultural Hall, September 3oth to October 7th.
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[N consequence of re-organisa-

tion and enlargement of our
works, all business will be
conducted in future from our
works address :

THE “K.B.” RADIO
EQUIPMENT COMPANY
17 and 19, Lonsdale Road, KILBURN, N.W.6

Telephone—WILLESDEN 3021
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|ounou OFFICE & SHOWROOMS.
15, Bedford Street, Strand, W.C.2.

All | BURNDEPT | Valve Apparatus is duly licensed under Marconi Patents for Amateur use in Greatl Britain.

An Announcement

UR new illustrated catalogue, giving full particulars
and much interesting information about our apparatus,
can now be obtained.

The catalogue is printed in two colours on good paper, and
is profusely illustrated. It is bound in a cover of tasteful
design, and contains two sections, Amateur Wireless
Receiving equipment and Broadcasting equipment ; a further
section will be ready on October joth, dealing with trans-
mitting equipment, which will be posted to all holders of the
catalogue in due course.

Everyone interested in Wireless ought to write for one.
Price 1,- post free
Which amount will be returned with first order.

BURNDEPT, LTD., s & 55 doree srtimars, sns
0 0 A

“WESTERN COUNTIES” ACCUMULATORS
i FOR WIRELESS USE v g

The most Reliable and Moderate Priced Accumulator on the Market.

4 Volts. 6 Volts. i
80 amphours £1 8 6| 60 amphours £1 17 6 The Western (.IOIlllt.leS
120 % 117 6 Electrical & Engineering
150 ’e 256 90 o 250 Company,
180 o 219 6120 ’ 2 12 6 | MidlandBankChambers,
Sole Agents for Messrs. BURNDEPT LTD., for Scuth-Midland and South Western Taglvl?crgar?: - YEOVIL. ;ezlgnfrll:l;;;

Counties. oVi

A2
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AUCKLAND’S

HIGH CLASS SLAB' TABLE STANDS TELEPHONE
INDUCTANCES FOR DUO.COILS TRANSFORMERS

Uni - Wave wound,
self-supporting; en-
tirely different from

each coil.

300—30,000 m.
PRICE PER SET:

12/6

CONDENSER
DIALS BNSMyR

A Standard Dial, Bevelled Edge
and fitted with Brass Bush and
Fluted Knob.

MARCONI
OSRAM
VALVES

17/6

have large
stocks of Valves.
Each Valve is
tested and bears
a guarantee, but
is sent at the
purchaser’s risk,
by post.

7 We

the mass of wax
now being offered.
Our Catalogue gives !
inductive value of:

Range......... 8 Coils |

i For Three Coils

Regd. No. 688454.

»  Two ” 18/-
SPECIAL

For Three Coils 12/6

STgND'
No. 46

at which large and
varied stocks of every-
thing wireless will be
on view, and can be
purchased.

STAND NO.
46

21/-

* Correct Design and Work-

. manship. For use with
: L.R. Phoncs as used in
i “ Auckland” Sets. Over
: 3,000 of these Trans-

. formers are now in use.
PRICE :

13/6
Mounted in Polished Box
17/6

FILAMENT
RESISTANCES

-PANEL TYPE HOLDER °

FOR PANEL MOUNTING

HIGHEST STANDARD
AT A LOW PRICE

Fitted with Brass Bush
and Pointer, exact as
illustration.

3/9

CALL AND INSPECT

G.Z. AUCKLAND & SON, 395, st.“John Street, E.C.1

Factoriez—ISLINGTON, N.

P

MANUFACTURERS OF WIRELESS APPARATUS,

'fhone—CLERKENWELL {170,

I

‘e
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Trade.

AUCKLAND’S
INTERVALVE TRANSFORMERS

are guaranteed to give Maximum L.F. Amplification (giving
no distortion of speech or parasitic noises), by reason ot their
- careful design and manufacture.

The coil is layer wound and spaced, and the Stalloy Core is
faced with Insulation on one side of each Lamination, to
obtain the Maximum Magnetic Field.

Like all “ Auckland Products” they are Unsurpassed.

Lib;ral; Discou.nt ’t;) PRICE 20 / - EACH..

Deliveries from Stock. MADE BY INSTRUMENT MAKERS FOR INSTRUMENT USERS.

AUCKLAND CONDENSERS

Qur orders for
these condensers
required the
whole  output.

Havingincreased
our factory space
and improved
the method of
manufacture, wecan now offer from stock
for panel mounting.

‘0002 mfd. ... ... 15/-
‘0003 ,, ... ... 16/
‘0005 ,, - 18/-
‘001 ,, .. 24/.

Specification.

Vanes are of hard Aluminium.

Spacing of plates ‘072",

3. Top plate die cast and fitted with
Ebonite bush with brass centre as
bearing.

4. Bottom plate 3" Aluminium and
fitted as per No. 3.

5. Centre contact maintained by

phosphor bronze strip.

o=

Built to a universal standard.

TYPICAL AGAIN 'OF “AUCKLAND'S.

WATCH for future adverts. of Complete
Sets and Amplifiers, manufactured under
licence of Marconi patents.

¢ LONDON OFFICES:

G. Z. AUCKLAND & SON&Z:'}Q;, St” John Street, E.C.1

Factories—ISLINGTON, N, MANUFACTURERS OF WIRELESS APPARATUS. 'Phone—CLERKENWELL 3173.




vilt THE WIRELESS WORLD

AND RADIO REVIEW OcTtoBER 7, 1922

MCGRUER
HOLLOW MASTS

are simple to fix on either roof
or ground. They have the least
wave- dlsturbmg mass consistent
with rigidity.

Our 30’ Mast with folding joint
weighs only 161lbs. It s supplied
complete with Truck, Sheave,
Insulators, Stays, Strainers and

Anchors.

We specialise in light masts and
spreaders.

Masts of any height supplied.

Write stating your particular require-
ments and we will quote you by return.

McGruer Hollow Spar Co. Ltd.

Commercial Road, Lambeth, S.E.1.
'l:elephone : Hop 718. Telegrams: Ollosparsh, Watloo London.

SOMETHING NEW
“ SEMAPHORE" REPLACEABLE

DRY BATTERIES for WIRELESS
RECEIVING SETS.

“Lonvoy MA

r'u-lm MTeEg

00 03 of dag ‘eH [winymonmioH
‘G pPuwS je Seep] LIRS 10MO PuUe 1] %es

L

ADVANTAGES—About § times life of ordinary batteries,
ny 2 cells can be replaced at cost of 1/-,
Tappings at every 3 volts by means of Wandchlugl
12 Cells (18 volts) complete with Connectors and Plugs 1’;//8 each,

%'or Higher Volt place additional Boxes together.
SEMAPHORE, Ltd., PRYBATIERY
28, John Street, Bedford Row, London, W.C.1

To!ephones - USEUM 5422 and 5423
Telegrams - - ARWELIDITE HOLB, LONDON

=\ /N

2

TRADE MARK

The WHITECROSS

COMPANY, LIMITED
:: WARRINGTON ::

Manufacturers of All Descriptions of

WIRE ROPES
AND WIRES

The most reliable and efficient
Batteries for Wireless Work are

EM o

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.

Write us for particulars

The D. P. BATTERY CO., Ltd,
BAKEWELL — DERBYSHIRE
& 11 Victoria St.,, London, S.W.
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If you want advice as to the books on Wireless Celegraphy and Celephony
best suited to your requirements wrile fo :

The Radio Expert,

The Wireless Press, Ltd., 12-13, Henrietta Street, London, W.C.2.
THE PIONEER HOUSE FOR WIRELESS PUBLICATIONS.

THE WIRELESS WORLD
AND RADIO REVIEW

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

CON TEN TS

Dr. J. A. Fleming, F.R.S. - - - - -
Electrons, Electric Waves, and Wireless Telephony By Dr. ] A. Fleming, F.R.S.
The All-British Wireless Exhibition - - - - - - - = =

Automatic Wireless Reception. By W. D. Owen, A.M.LLE.E. = = 2 =
Contents sontinued on nest page.

]
)
£ 00N =

S e e N e e S S A C SR R TR R E

The discermng Amateurs and Experimenters
require apparatus and parts of the highest
quality and efficiency. These can be obtained
only from :

° O is| 236, Hi h H lbO ]
Radio Supplies (*:35%) “Loics wer

The firm with a long-standing reputation
for Superior Wireless Apparatus.

D S TS S S S ST TS T T TN S
AR R RSN St eh S S S e U R R YR ERERLR LR YRR
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Now IS THE TIME to acquire a sound theoretical and practical

knowledge of THREE ELECTRODE VALVES,
(as applied to C.W. Radio-telegraphy and Radio-telephony), by means of my
POSTAL INSTRUCTION COURSE.

Perfectly Simple 2/Lt. E. REDPATH,
Jay I Send you Particulars? 19, Niger St., BARROW-IN-FURNESS

'CONTENTS (coiues

Experimental Licences - - - - - - - - - - - - 26
Notes - - - - - - = = - = - - - - - 27
Wireless Society of London - - - - - - - - - - - 28
Calendar of Current Events - - - - - - - - - - - 28
Wireless Club Reports - - - - - . - - - - - - 29

Questions and Answers - - - - - - - - - - - . 33
Share Market Report - = o - - - - -

THE WIRELESS WORLD AND RaD1O 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, Strand, London, W.C.2.

No responsibility can be taken for MSS. or photographs sent without stamps to defray
cost of return postage.

Editorial and Publishing Offices, 12-13, Henrietta Street, Strand, London, W.C.2.

Telegraphic Address : * Radionic, Rand, London.” Telephone No.: Gerrard 2807.

Advertisement Managers, Bertram Day & Co., Ltd., 9 and 10, Charing Cross, S.W.1.
Telephone No. : Gerrard 8063 and 8064

- SUBSCRIPTION RATES.—

28s. per annum, post free. Single Copies 6d., or post free 7d.

'Registered at the G.P.O. for transmission by Magazine Post to Canada and Newfoundland.

MAKE YOUR OWN SETS.—: %, symiomont and uniil sinirers,
1 Valve to 7 Valve Receivers together with full instructions at specially reduced prices.

Complete Parts for 1 Valve Set £6 6 © Including Ebonite Panel and Terminals, Polished
Complete Parts for 2 Valve Set S O O Wood Box, Filament Resistance(s), Vernier Conden-

ser, Grid Leak and Condenser, Tuning Coils,
Complete Parts for 3 Valve Set 15 O O 4000 ohm Telephones, H.T. Battery, 4 vol§ Accumu-
Complete Parts for 4 Valve Set 18 © © lator, Aerial Wire Insulators, etc.

If you wish to enlarge your present set, write stating parts you have, when we will
quote you for parts required and full instructions.

OUR PROFESSIONAL SERVICESSARE AT YOUR DISPOSAL.
Cash with Order—Delivery¥in}iRotation, Carriage Paid.

WIRELESS COLLEGE, Amateur Supplies Dept., COLWYN BAY
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VALVES -

DELIVERY FROM STOCK.

RECEIVING.

Filament Anode

Type. Voltage. Voltage.
R 4 6o
R4B 4 50

Vs 5'2 36
Q 52 50

' ]1; ml.! . (150 as amplifier)
QX 52 50

SPECIAL LOW TEMPERATURE
VALVES.

.Filament Filament Anode
— %) Type. Voltage.” Current. Voltage. PRICE.
’| LTt 18 .4 36-50 £2 100
<nJ LT.3 '8 11 ’ | . -

TRANSMITTING.

Filament Anode
Type Voltage. Voltage. PRICE.

2. AT.25 5.5 uvrrto 1,000 £1 10 0
A.T.g0x 7 , 1,000 2150

Visis cur Stand No. 32. All-Britieh Wireless Exhibition, Horticultural Hall, September 30th to October 7th

THE

MARcont SCiENTIFIC INSTRUMENT co, .

40 DEAN STREET, SOHO, W.1 TELESHONS s L ASTNO R RARD 774
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&TE@ SPECIALITIES ™ctvve ™=
RELIABLE—
: u
Visit our Stand
No. 18. All-
British Wireless
Exhibition, Hor-
ticultural Hall, <
Westmmster
Sept. 3o0th to
Oct. 7th.
&
Triple Coil Holder.
Reaction is not allowed except on a tuned aerial circuit. This handsome
triple coil holder is all you require to conform to the regulations.
) ! . Price each £1. Coils for all wavelengths in stock.
Pane Mounhng Condenser Send 3 Stamps for Wireless list.
A first-class condenser exceptionally )
smooth in ad]ustment and manufactured A FEW PROVINCIAL AGENCIES STILL AVAILABLE.
with precision.
Lleeh G Majpune. In Mah%/, o WATES Bros-, 13/14, Gt. Queen St.,Kingsway,W.C.2
‘333?5 . 1270//§ o §§,: Manufacturers of First-class Wireless Apparalus
W. & M. CRYSTAL
Specially Uuniversal VULCAN|TE
designed to Adjustment.
withstand .
vibration , Interchange- I
able Crystal
- Cups.
Tkl Price TUBES-RODS-SHEETS
Fine Adjus:- 6 /6
ment,
_ Post Free. o
. LARGE
Price
6/6 STOCKS
Post Free.
: .
Registered Design No. 692248. BRITANNIA RUBBER AND
Trade Terms and Discounts on Application. KAMPTULICON CO., LTD.
MANUFACTURED SOLELY BY THE 7’ NEWGATE ST., LONDON. E.C.I
Wainwright Manufacturing Co., Ltd., Telephone - Telegrams :
25, VICTORIA STREET, S.W.1, 2168 Central Britannia, London
Works : WALTHAMSTOW, Essex, and BIRMINGHAM.
Telegrams : ‘‘ NominaTus, Vic, Loxpon.”
Telephone : VICTORIA 4319. . .
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WEEKLY

Dr. J. A. Fleming, r.rs.

AUTHOR OF

«“ ELECTRONS, ELECTRIC WAVES, AND

WIRELESS TELEPHONY,”” COMMENCING IN THIS ISSUE.

the first of a series of articles contributed

by Dr. J. A. Fleming, F.R.S., whose
portrait appears on this page. In our issue
of September 16th, we announced that the
second half-yearly volume, which commences
with this issue, would
contain the com-
mencing instalment
of these contribu-
tions.

The appearance
of these articles un-
der the title of
‘“ Electrons, Electric
Waves, and Wireless
Telephony,” at the
present moment is
extremely  oppor-
tune, since it coin-
cides with the offi-
cial announcements
that Broadcasting is
to start at once.

With the introduc-
tion of Broadcasting,
there will be thou-
sands who will be
seeking for infor-
mation as to what
Broadcasting is and
how it is done.
These articles by Dr. Fleming will exactly
answer these questions. Dr. Fleming will
explain in not too technical language exactly
what wireless telephony is and how it is
produced.

This knowledge will add enormously to

IN this issue it is our privilege to publish

Dr. J. A. FLuEemiNg, F.R.S.

the interest which those new to wireless will
have in the new science, which, through the
introduction of Broadcasting, is to have so
great a future. Perhaps these articles will
afford an even greater fascination for those
acquainted with wireless, who will thereby
be able to appreciate
more fully the argu-
ments put forward
by Dr. Fleming and
the experiments with
which he illustrates
them.

There have been
many contributions
to wireless literature
dealing with the
subject of wireless
telephony, but never
before, we feel con-
vinced, has the sub-
ject been treated in a
manner so well calcu-
lated to absorb the
attention and interest
of every class of
reader.

Those who have
read Dr. Fleming’s
recent book ¢ Fifty
Years of Electricity,”

are in a position
to form some . estimate of the interest
which these articles will arouse. There

are indeed few who have been in a position
to watch the growth of wireless and con-
tribute so largely to its development !as
Dr. Fleming.
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Electrons, Electric Waves, and Wireless
Telephony—I.

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

The series of articles by Dr. J. A. Fleming, F.R.S., which will appear under the above title,
are a reproduction with some additions of the Christmas Lectures on Electric Waves and Wireless
Telephony he gave at the Royal Institution, London, in December and January, 1921-1922. These
lectures attracted very large audiences and were brilliantly illustrated by experiments and demonstra-
tions.  Over 400 applications for admission to these lectures had to be refused by the Managers owing
to the sitting space in the theatre being insufficient to accommodate all who wished to attend. The
Wireless Press, Ltd., has been able to secure the serial rights of publication, and any subsequent re-
publication. The articles are therefore copyright, and rights of translation and reproduction are
strictly reserved.

It is hardly necessary to remind the readers of “ The Wireless World and Radio Review > that
Dr. Fleming has been closely and practically connected with the development of wireless telegraphy
and telephony from the very beginning, and was last year awarded by The Royal Society of Arts
their very ighest distinction, the Gold Albert Medal, for his electrical discoveries and researches,
and especially for the epoch-making invention of the Thermionic Valve, which in its later developments
is the foundation of all modern radiotelephony.

I—WAVES AND WAVE PRODUCTION.
the progress of electrical science. In view

OW that the wonderful art of wireless
Ntelephony has reached a point in its

development at which it is rapidly
becoming a popular pastime in place of an
exceptional feat by experts, there is naturally
a demand for expositions of the scientific
principles underlying it, which shall be capable
of being understood by the general reader.

This is not adequately supplied either by
the highly technical journals or by the bulk
of the popular wireless literature being poured
out from the Press. Mere pictures or even
semi-technical explanations of the mysteries
of receiving circuits or the mode of employing
thermionic valves or crystals for * listening
in,” do not entirely meet the public require-
ments.

This remarkable achievement of applied
science is the outcome of the great advances
“which have taken place in the last quarter of
a century in our knowledge concerning atoms,
electrons, electric waves and electrical physics
generally.

An intelligent comprehension of the modus
operandi of the technical appliances used in
wireless telephony necessitates, then, some
slight acquaintance with modern scientific
views concerning the nature of matter and
electricity, and the possible_ relations of these
to the more fundamental conceptions of
zther, space, time and energy.

Probably the chief gain which will result
from a keen popular interest in wireless tele-
phony will be an increased public attention to

of recent important advances in pure science,
most of our text-books on electricity as used
in ‘“ Schools and Colleges > require to be re-
written.

It is now seen that we have to put on the
scrap-heap much of the electrical theory and
many explanations of physical phenomena
formerly deemed satisfactory, and start’ with
fresh ideas.

In the following articles an attempt will be
made to give in outline an account of some of
these modern ideas, and advances in recent
physics, as far as they bear on the evolution
of wireless telephony. The highly technical
details of wireless apparatus and its expert
management will not so much concern us,
and, in any case, is provided for in other
publications and books.

When anyone not in the least acquainted with
the facts of electrical physics, asks a wireless
operator to explain the nature of his operations
and appliances he is generally informed it is
accomplished by the use of * electric waves.”
But any attempt to progress beyond the stage
of mere phrases generally places the expert
and the enquirer in difficulties.

To answer this question at all efficiently
renders it necessary to build up from a deeper
foundation and. consider in detail what is
meant in scientific language by the term wave.
It is essential therefore to start from a con-
sideration of familiar physical effects which
can be seen with the bodily eyes, and to make
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of these stepping-stones by which we may be
enabled to understand something of analogous
processes which can only be apprec1ated with
the eyes of the mind.

1. SurracE WavVes ON LIQuIDS.

The easiest avenue of approach to the study
of waves in general is to discuss some of the
properties and the nature of the visible surface
waves in liquids. We are all acquainted with
the appearance of the sea surface when it is
traversed by and tossed up into waves, and also
with the effects produced on the surface of
still water when it has ripples created upon it
by the splash of a stone thrown in. In common
language we apply the term “ wave ” to the
splashing water thrown up on the beach or
rocks at the seaside (Fig. 1).  This, however,

Fig. 1. Sea Waves Lreaking on the Eocls and Beach

is merely the result of the break-up or end of
a wave, and in a scientific sense of the word it
is not more properly called a wave than a house
in the act of falling down could be described
as a “ desirable residence.”

To understand what is meant by a surface
wave In scientific terminology we must go
out a little distance from the coast over deep
sea water.on some breezy day. We shall then
see what appear to be rounded elevations or
hummocks on the water, which move forward.
To the inexperienced eye it seems as if the
surface water, as a whole, was in motion in
one direction.

If, however, we fasten attention upon some
floating object, such as a patch of seaweed or
a seagull sitting on the water, we see that
as cach wave passes under it the floating object
is merely lifted up, pushed forward a little,
then let down and drawn back, and, in short,

THE WIRELESS WORLD AND RADIO REVIEW 3

never moves far from one position. A little
thought makes it evident we have to distinguish
between the motion of the water particles
per se, and the motion or change in position of
the elevations and depressions in the water
surface.

We can watch with the eye the progress of
a certain hump or ridge on the surface, but
that hummock does not consist of the same
particles of water for two successive instants.

At any one spot the actual extent of the dis-
placement of individual particles of water
may be small, and the progressive movement
is merely the apparent change in place from
instant to instant of the locality at which this
displacement or motion is a maximum or
minimum. A simple illustration of the effect
may be obtained by laying transversely upon
a long horizontal board a cardboard cylinder.
about the same length as the width of the board.
To this cylinder is attached a string by which
it can be pulled along parallel to itself. Over
the cylinder is laid a strip of green cloth which
must be taken to represent the sea surface.
A small piece of paper cut out in the shape of
a seagull or a small stuffed bird may then
be pinned to the cloth (see Fig. 2). If, then,
the card roller is pulled along under the cloth
each point of the latter will be successively
raised and lowered. A moving elevation of
the cloth in the form of a ridge or hummock
will travel along the cloth and initiate by its
action on the model bird the behaviour of the
water at one point and at various points in
the path of the wave.

2. DEFINITION OF WAVE MOTION.

We are then able to give a definition of wave-
motion as follows :—

If the particles of any material or parts
of any construction perform successively,

Fig. 2. A BModel to explain the progression of a

surfuce wave on water.

meaning by that one afier the other and not
all at once, any kind of movement or displace-
ment in which they start from and come back
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to a given point, this constitutes a wave motion.
We can see this process illustrated when a gust
of wind blows over a field of ripe corn. Each
ear or row of ears along a certain region
bows down under the pressure of the wind,
and then springs up again. Row upon row
of the corn-stalks successively, make their
obeisance in this fashion to Hermes, and the
result is that a sort of shadow sweeps over the
field, very beautiful to behold, which con-~
stitutes a kind of wave. -

A wave does not necessarily involve motion.
It may consist in any kind of cyclical change
repeated from point to point alonga certain line.
Thus, suppose we have a very long row of
incandescent electric lamps, which by some
contrivance can be switched on one at a time
for a moment, and then off again. If each
lamp in turn, one after the other, progressively
along the row, is thus illuminated for an
instant, we shall see a wave of illumination
propagated along the series of lamps.

If at each point in the series the motion or

change is only performed once, we have a so--

called solitary wave. If at each point it is
repeated at regular intervals we shall have
produced a train of waves. :
We can provide an-illustration of a progressive
wave train in the following way. Wind a
length of stiff wire round a pencil or other
circular sectioned rod in open turns, like a
corkscrew. Fix this spiral in_a frame (see
Fig. 3) so that it can be rotated. Throw the
shadow of it on a screen by means of an
optical lantern or else the sunlight, and rotate

Pig. 8. 4 Spiral wire, the shadow of which when
the wire 18 rotated imitates a series of progressive waves.

the screw. The shadow will present the
appearance of a series of waves travelling
along. If a little bit of sealing wax is put on
the screw at one point its shadow will merely
move up and down on the screen, thus enabling
us to distinguish between the cyclical motion
at each point in the system, and the apparent
motion of the wave.

When dealing with trains of waves there are
four-terms very frequently in use which it
will be convenient to define at this stage.
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At any one point in the wave region the
material or medium executes a certain regularly
repeated motion, or else some cycle of opera-
tions. The number of times this cycle is
repeated per second or per unit of time, is
called the wave frequency. The greatest ex-
tent of this displacement or motion, or other
change from its zero position, is called the wave
amplitude.

Fzg 1. Pleated paper models to illustrate the
difference between ““long™ and ‘“ short’ surface
waves on water,

The shortest distance measured across from
one wave hump or maximum to the next
adjacent one is called the wavelength. It
is important for the general reader to notice
that the term ““ a long wave ” does not mean
a wave which is long in the direction of the
crest, ridge, hump or elevation, but it means
that distance between the waves is relatively
large. Thus, for instance, if we pleat a sheet
of paper so that the folds or ridges are close
together, we might take this as an illustration
of what is meant by “short” waves. If,
however, the ridges or pleats are relatively
far apart, they.would be called “ long *. waves
(see Fig. 4).

The terms “long” and “short™ are,
however, relative, and what would be a very
long wave ' for certain purposes™ might be
a very short one for others.

Then, in the next place, every wave moves
forward parallel to itself with a certain speed
called the wave velocity. We may, for instance,
imagine a bird to fly along over the sea surface
in the same direction in which the waves are
travelling and to keep himself always poised
above the same crest or hump. The speed
with which the bird flies is then the same as
the wave velocity.

_ In all cases of wave motion there is a con-
nection betwéen the wave velocity, the wave
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frequency and wavelength, as follows :(—
The wave velocity is numerically equal to the
product of the wavelength and wave frequency
when using the same units of length and time.
Thus, if the water at any place rises and falls
ten times a minute, and if the shortest distance
from crest to crest or the wavelength is 20 ft.,
then the wave velocity is 10 X 20 = 200 ft.
per minute.

Algebraically, the rule is expressed in the
formula W = nA, where W is the wave
velocity, n the frequency, and A the wave-
length., :

In many cases the velocity of the wave is
quite independent of the wavelength, that is,
long and short waves travel at the same speed.
This is the case with wireless waves, and those
similar waves which constitute light. On
the other hand, it is not the case with surface
waves on liquids. On the deep sea surface
long waves travel faster than short waves.

Approximately speaking, in the case of
deep sea waves the wave velocity is about
equal to the square root of 2} times the wave-
length. Thus, waves on the Atlantic Ocean
which are spaced apart 300 ft. from crest to
crest, or have a wavelength of 100 yards,
travel at about 26 miles an hour, or roughly
at the speed of a slow railway train. Hence,
they catch up a not very quick-moving ship
and passing under it, cause the ship to pitch.

3. PRODUCTION OF A WAVE.

We must next consider a little more carefully
how a wave is produced, and why it travels
along when once started.

In order that a true self-propagating wave
may be produced on or in a material, the latter
must possess two special properties.

First, it must have elasticity of some kind ;
that is, it must resist some kind of change
in it, for example, compression, twisting,
stretching, or rotation, and must spring back
when released. :

Secondly, it must persist in motion or have
mass or inertia, or some quality equivalent
to it which causes it to store up energy when
moving, or as the displacement is changing.
In short, the medium must possess the power of
storing up energy in two ways, viz., as potential
energy in the form of some strain, or displace-
ment, and as kinetic energy in the form of
some motion, or other change not purely
mechanical but equivalent to motion or release
of strain.

At any one point the energy is being trans-
formed periodically from potential to kinetic
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form and back again. In a wave motion in
which the motion or displacement follows a
simple harmonic law the average of the
varying potential energy during one complete
period is equal to the average of the varying
kinetic energy during the same period.

Fig. 5. A Model made unth golf balls and spiral
springs to tllustrate the nature of a longitudinal wave.

The mode of production of a compressional
wave can be studied by means of a simple
model made with a number of golf balls
suspended from a frame by strings so as to
hang in a row, each ball being about two
inches apart. The balls are inter-connected
by spiral springs of brass wire, which resist
compression or extension (seé¢ Fig. 5). If then
the end ball is given a sudden blow with a
piece of wood in the direction of the row of
balls, it is set in motion and its kinetic energy
expended in compressing the spring between
it and the second ball. Owing to the mass
or inertia of the balls the compression is not
transmitted instantly to all the springs, but
the spring between the balls 1 and 2 after
being compressed expands again and brings
ball 1 to rest and starts ball 2 in motion.
This again compresses the spring between
ball 2 and ball 3, and the same process is
repeated from ball to ball. The movement
and compression is thus handed on and finally
reaches the end spring and-ball,  which latter
flies off freely.

It is easy to watch the rather slow propaga-
tion of this wave of compression along the row
of balls. As an illustration of another kind
of wave called a distortional wave, a model of
the following description can be made.

Stretch in a long frame a pair of parallel
steel wires about half an inch apart. Thread
on these wires long slips of wood or metal (see
Fig. 6). The steel wires, and therefore the
bars threaded on them, resist being twisted
relatively to each other. Hence if we give the
end bar a transverse pull so as to twist the wires
between the bar 1 and bar 2, that twist will
then tend to bring bar I back to its original
place; but, having mass, it overshoots the matk
and then the reverse twist applied pulls back
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bar 2. Each bar then continues to vibrate,
but the vibrations of each bar are a little out
of step with those of its neighbours on either
side. The vibratory motion is passed on from
bar to bar with a certain delay in phase, as it is
called, and hence we have a wave of distortion
transmitted along the collection of bars strung
on the steel wires. .

Fig. 6. A Model made with woeoden bars and stecl
wires to illustrate the nature of a distortional wave.

There can be as many different types of

. wave as there are kinds of elastic resistance,

w

and in a solid elastic substance it is possible
to have two types of wave produced, one called
a compressional wave in virtue of the fact
that the solid resists compression and the other
called distortional, in consequence of the fact
that a solid resists change of shape. We have
these two kinds of waves produced in the
earth’s crust during earthquakes.

WAVES ON WATER.

In the light of these explanations we can
then consider the familiar facts connected with
the production of waves when a stone, for
instance, is thrown upon still water in a lake.

We know that a free water surface is a
level surface and that the water resists being

Fig. 1. An instantaneous photograph of a ball
dropping «nto water and creating a cwrcular wave
of elevation on it.
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made unlevel, and if it is momentarily heaped
up or depressed at any place the force of
gravitation at once restores the level.

When a stone is thrown on water and plunges
downward through the surface, it creates a
temporary depression or cavity in the water.
Since water is nearly incompressible, it follows
that if the surface is depressed at one place it
must be heaped up in some adjacent place.
Therefore the plunging stone not only creates
a cavity, it also heaps up the water in a circular
ridge or hummock all round the depression
(see Fig. 7). But this state of the water

Fig. 8. A train of expanding circular ripples on
water created by throwing a stone into a pond.

cannot continue if left to itself. The water
rushes in to fill up the central cavity and its
inertia carries it up into a column or hump.
This involves the production of a ring-shaped
depression or trough around the elevation and
the first-formed annular ridge or elevation is
pushed farther out. The water at the splash
point thus bounces up and down, say half a
dozen times before it comes to rest, and this
creates as many concentric ring-shaped ridges
and troughs on the surrounding surface, which
then expand outwards as a family of wavelets
or ripples (see Fig. 8).

There is one curious fact connected with
this ripple band which few persons out of the
thousands who throw stones into water have
ever noticed. On looking carefully at the
ever-expanding band of ripples it will be noticed
that on the inner edge little wavelets are con-
tinually being produced and others die away
at the outer edge. In other words, the waves
travel through the band of wavelets faster
than the group of waves moves as a whole.
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This establishes an important distinction be-
tween the velocity of a wave and the velocity
of a group of waves.

In the case of wireless waves there is no
difference between the wave velocity and the
group velocity, but for sea waves or the surface
of deep,water the group velocity is half the
velocity of the single wave.

The waves on a water surface produced by
throwing in a stone or other object, or by the
wind, as in the case of sea waves, are called
gravitation waves because the elastic resistance
called into play is that due to the effort of the
water surface to remain level under the action
of gravitation.

5. CAPILLARY SURFACE WAVES.

We can, however, produce another type of
wave on a water surface called a capillary
wave, which depends upon the resistance of
the water surface to stretching.

The surface of every liquid is in a state in
which the surface particles draw each other
together or cling more closely than those in
the interior. Hence a certain effoit or force
is necessary to break through the surface
film or to stretch it, and this surface layer en-
deavours always to contract or shrink up to
the smallest area consistent with the boundary
conditions. This is called the surface tension
of the liquid or -the capillarity. This last
term is derived from the Latin word for a
hair, because the ascent of liquids in very
fine tubes such as the sap in a tree up the
fine tubular tissues is due to this same action.
The ascent of a liquid up a fine tube is
dependent upon the condition that the liquid
must wet the walls of the tube. .

The existence of this surface film upon
liquids and its resistance to stretching gives
the explanation of the fact that small bodies
made of material intrinsically heavier than
water can yet float upon it. If a little very
clean water is put into a clean saucer, a fine
clean steel sewing needle can be dropped upon
the surface if held in a horizontal position close
over it and released, and it will then be seen
to float on the water. The needle is not heavy
enough to break through the surface film but
makes a little depression in it, in which the
needle lies like a baby in its cradle. It is for
this reason that small dust particles can lie on
water and little insects can run over the surface
without risking death by drowning.

We can produce capillary waves on water by
holding vertically and half immersed in it a
straight stiff fine wire and pushing the wire
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quickly forward across the surface. Round
the point of immersion of the wire will be seen
a group of very small waves or ripples which
become of shorter wavelength in proportion
as the wire is more quickly moved forward.
Again, when drops of water such as rain-
drops fall on the surface of pools of water,
each drop as it strikes the surface creates a
rapidly expanding ring-shaped ripple, which
is a capillary wave. These are instances of
waves on water which depend not upon gravi-
tation but upon capillarity for their formation.
The fact that a liquid film is in a state of
tension and tries to contract as much as possible
is casily proved by experiments with soap .
bubbles. If a soap bubble is blown on the
end of a glass tube and the mouth then re-
moved from the blowing end, the bubble
begins at once to shrink up, exactly as a thin
indiarubber balloon would do if inflated with
air and then left to itself. Another similar
experimental proof is as follows :(—Make
a wire ring about 2 ins. in diameter, having a
long wire handle, and tie across the ring a
fine thread, which is not drawn quite tight.
Fill the ring with a soap film by immersing
it in a soap solution in such fashion that the
loose thread is entirely wetted by and included
in the film. Then break through the film
on one side of the thread, and the liquid film
tension on the other side will at once contract
and pull the thread tight into the form of a
curve, which then forms one boundary of the
film. We sce by this experiment that a
liquid film is in a state of stretch or tension,
and will always contract so as to make its
surface area as small as is consistent with the
boundary conditions. Hence it resists stretch-
ing and in virtue of this can have capillary or
surface tension waves formed on it. There
is one distinction between these (wo types
of surface water wave which should be noted.
‘We have already explained that on deep . water
long ‘gravitation waves travel faster than short
ones. On the other hand, short capillary
waves move -faster than long ones. There is,
therefore, a certain® wavelength for surface
waves on water, about two-thirds of an inch
in’ length, at which surface waves travel at
the slowest rate, viz., about 9 ins. a second.
This wave may be considered to lie on the
boundary between true gravitation waves,
which are longer, and true capillary waves,
which are shorter than this critical length.

(To be continued)
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The All-British Wireless Exhibition

OPENING OF THE EXHIBITION AND FURTHER DESCRIPTION

OF

THE EXHIBITS.

N Saturday, September 3oth, the

All-British Wireless Exhibition at the

Horticultural Hall, Westminster, was
opened by Sir Henry Norman, M.P.

At the opening ceremony Sir Henry Norman
spoke warmly of the Exhibition and congratu-
lated all those responsible for its organisation.
He emphasised that the Exhibition was
calculated to make a very strong popular
appeal, yet, at the same time, there was a
vast amount which would absorb the interest
of the expert.

Referring to the introduction of broad-
casting he said that all the difficulties between
the companies engaged in the formation of
the Broadcasting Company, and the Post-
master-General had now happily been over-
come and that nothing beyond a few pre-
liminaries now stood in the way of the intro-
duction of broadcasting. Broadcasting in
London would be speedily followed by
broadcasting from the Manchester centre,
and thereafter from the other six centres
into which the country is to be divided.

Speaking later at a luncheon given by the
organisers of the Exhibition, Sir Henry
Norman, after again congratulating the
organisers and community on the excellent
work conducted by the Wireless Society of
London, said that there were still those who
thought that wireless broadcasting was only
a passing craze like ping-pong or “ put and
take,” which, given time, would soon die
out. These views were not shared by himself.
He believed that broadcasting was destined
to become as integral a part of our everyday
life as the ordinary telephone is to-day.
Broadcasting, he said, was no passing craze.
For a month or two it would be the general
topic of conversation, but in a year or so it
would have become so commonplace a
necessity that it would cease to be mentioned.

Sir Henry Norman then referred to the
misleading statement which had appeared
in the daily press regarding the negotiations
between the Postmaster-General and the
committee of the Broadcasting Company.
He thought that in reality the arrangements
had been carried through with the most
surprising speed, taking into consideration

the very many questions which had had to be
settled. An admirable scheme had now been
devised, and thanks to the energy and care
which had been shown by those engaged in the
work, the Broadcasting Company had been
formed, and the Articles of Association
approved by the Postmaster-General.

Sir Henry Norman then referred to the
absolute necessity of a first-class broadcasting
programme being arranged. He referred to
the speech by H.R.H. the Prince of Wales
to be broadcasted next Saturday, and con-
cluded with the hope that the final triumph
of broadcasting would come when the King
addressed the Parliaments of the Empire by
such means.

The success of the opening day of the
Exhibition might be described as exceeding all
expectations. Throughout the day every part
of the building was crowded with an enthusiastic
attendance. The telephony broadcast trans-
missions received in the centre of the hall
were made audible throughout the building
and the quality of the transmissions left
little to be desired. This Exhibition will,
indeed, be an excellent send-off for broad-
casting, and will give to the public the
opportunity of an appreciative understanding
of broadcasting possibilities.

Below we continue the description of some
of the exhibits, accounts of a number of
which appeared in the issue of September 3oth.
The Ever - Ready [Company (Great
Britain) Ltd. (Stand No. 11.).

This firm is showing a
large assortment of their famous
batteries applicable 1o all
wireless purposes. All kinds
of various lighting devices are
also exhibited, and space does
not allow justice to be done
to so great a variety of useful
exhibits. In particular, however,
may be mentioned the type of
cell known as UW.1., which
is here illustrated. This type
of cell is specially applicable g ;
to the building up of H.T. units , il
for wireless purposes. A U.W.1 Cell.
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S. G. Brown, Ltd. (Stand No. 43).

The exhibits of Messrs. S. G. Brown, Ltd.,
consist of radio telephones, loud speakers
and microphone amplifiers.

There are three types of telephones. Firstly,
the Type “A,” which is so well known, and
is claimed by the makers to be the most
sensitive wireless phone in the world, and
which has adjustable magnets. Secondly,
the Type “ D,” a flat disc type of telephone,
which is excellent for all-round work, and
gives remarkably clear articulation. Lastly,
the newly devised Type “ F> telephone,
which instrument is a cheaper form, and has
some novel features in that the case and straps
are constructed of aluminium and duralumin,
highly polished and with a fine finish, and it
has a special form of magnet which gives
great efficiency. The total weight is only
6 0zs., and it may be considered the lightest
telephone on the market.

The Microphone Amplifier is of great
value when used in conjunction with a loud
speaker to give increased volume of sound
to fill a room.
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This includes a loud speaker. Tuning is
accomplished by rotating a single calibrated
dial. To operate the apparatus, it is only
necessary to press a button which controls
all five valves, loud speaker, batteries and
accumulators,

All parts are enclosed and mounted in
cabinets, and all dials for making adjustments
are clearly marked to indicate their purpose.
The entire assembly of each set is secured to
the ebonite panel so that, if desired, it can
easily be removed from the cabinet.

The Peto-Scott Co. (Stand No. 16).

The apparatus exhibited on this stand
includes a three-valve set built up in unit
system from ° Peto-Scott * units. The unit
parts for building apparatus are supplied
complete with full instructions for building
and wiring so that the sets may be completed
at home. These parts are carefully packed
in special boxes.

A little booklet has been prepared by this
company explaining the construction of various
sets from the parts they supply.

Two types of loud
speaker are exhi- X
bited, the large Type
H.1. and the small
Type H.2. These
loud speakers with
the improved curved
horns are now well

A
OETECTOR
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known, and their ex- Tomite Lt
cellent  acoustical
qualities.

A special Loud Speaking Telephone Set
is also being exhibited, consisting of a loud
speaker with a trumpet seven feet in length
and a special transmitter. These instruments
will allow a person to project his voice to a
considerable distance, and would enable an
orator to address a huge audience in the open
air under conditions where his own voice
would be almost inaudible. It is claimed
that this loud speaking set is the clearest and
loudest yet made. The loud speaker is approx-
imately eight times more powerful than the
“ Brown ” Type H.1. Loud Speaker.

General Radio Company (Stand No. 26).
The General Radio Company are exhibiting
wireless receiving apparatus of various des-
criptions, ranging from the small portable
crystal sets to multi-valve receivers.
A model of a drawing-room receiver en-
closed in a cabinet of period design is exhibited.

Peto-Scott’s Unit Sets.

G. Z. Auckland & Son (Stand No. 46).

This firm exhibits a large and varied
selection of component parts, including their
well-known Intervalve Transformers, which
are wound in layers and spaced to give maxi-
mum efficiency, the cores being of Stalloy iron.

The variable condensers shown are of a
type built upon aluminium top and bottom
plates, thereby making them rigid, with no
possiblity of becoming loose. The spacing
of the vanes is 0-072 and the condensers are
made in four sizes, viz., 0:0002, 0:0003, 0'0005,
and o-oo1 mfd.

Among other parts exhibited are Duo-
lateral Coils and several types of coil holders,
both table and panel, telephone transformers,
knobs, dials, detectors, etc. .

Complete sets, Receivers, Amplifiers (2-
and 3-valve) and Power Amplifiers are also
exhibited.

B2
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Messrs. Alfred Graham & Co. (Stand
(No. 44).

On this stand several new products of this
firm, including various forms of the “ Amplion”
loud speaker, are exhibited.

The “ Amplion” 1is specially designed
to be suitable for musical and vocal effects.
Types for table and wall fixing are shown
and will work in conjunction with any
good amplifier. The G-R power amplifier
constructed by the firm for this use is also
on exhibition, and is adapted to operate on
all plate voltages up to 300 volts.

The <« Amplion ” Loud Spealer.

Two wireless cabinets embodying wireless
receiving sets of Marconi manufacture, and
also ““ Algraphone > mechanisms constructed
by Messrs. Graham are shown. These are
so arranged that the horns or sound amplifiers
are employed alternatively, either for the re-
production of gramophone records, or for
wireless reception, several interesting features
being present in these machines. 5

Both these cabinets operate with a loop or
frame aerial. One of them is arranged with
““ Electravox ” equipment, for the electrical
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reproduction of music either locally or at a
distance. In this instrument, sounds set
up by means of reproducers are not directly
emitted by a horn or trumpet, but affect a
microphonic transmitter of improved type.

—

Headgear by Alfred Graham & Co.

This is connected with a suitable transformer,
and one or more loud speakers, which latter
are adapted also for wireless reception.
Additional apparatus in evidence are, inter-
valve and step-down transformers, and the
“ Graham ” improved headgears which are
capable of fine adjustment and are extremely
sensitive. Each earpiece in these instruments
is adapted ta be readily removed from the
headband, and may be used independently.

The Automatic Telephone Manufac-
turing Co., Ltd. (Stand No. 52).

The Automatic Telephone Manufacturing
Co., Ltd., of Liverpool, exhibit a full range
of practical and well made accessories. Among
these are AT.M. Lead telephones, which
have been designed to meet broadcasting
requirements. The method of securing the
telephones to the headbands is worthy of
note. This permits of instantaneous adjust-
ment, and combined with the absence of
weight makes the set extremely comfortable
to wear. A.T.M. loud speakers are made
in two sizes, the smaller being suitable for
ordinary use, and the larger for demonstrations,
etc., where greater volume is required. In
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designing these loud speakers the object
has been to secure reproduction of perfect
articulation rather than mere volume of
sound’plus distortion. Variable and vernier
condensers, fixed condensers, intervalve,

Telephone Receivers of High Efficiency by the
Automatic Telephone Manufacturing Co.

valve telephone and high frequency
transformers, wavemeters, buzzers, coil-
holders and duolateral coils are included in
the'exhibit.

A wide range of ‘“Radiak” products,
manufactured by Ashley Wireless Telephone
Co., Ltd., of Liverpool, are also displayed
on this stand, including wireless receiving
apparatus. The “ Radiak,” 1 to §-valve unit
system, will make a great appeal on account
of its simplicity and the easy way in which it
is possible to add a unit at a time similar in
the way one would add to a sectional bookcase .
The “ Radiak” §-valve complete unit will
be found attractive because of its easy method
of operation and adjustment.

Burndept, Limited (Stand No. 12a).

Messrs. Burndept, Limited, are showing a
comprehensive range of apparatus finished in
high-class style. The well-known Burndept
Ultra IV is shown in combination with a
tuning panel, which gives every possible
variety of circuit by operating three small
key switches. An interesting exhibit is the
Burndept IV, with a plate-glass back, so that
the internal construction may be studied.
The well-made components and heavy former
bent bare copper wiring are illustrative of the
best commercial practices.

A laboratory receiving station is shown,
consisting of a Tuning Panel, a Two-Valve
Panel (one H.F., one Detector), containing
the well-known ‘“ Rejector Circuit,” described
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by Mr. Frank Phillips before the Wireless
Society of London (see our issue of April 8th,
1922); and a two-valve low frequency
amplifier. The three polished mahogany
cabinets connected together by short strapping
wires are models of luxury.

There is also a Burndept Transmitter in
which a single valve, with grid modulation,
is used. This apparatus shows signs of
careful design in that a plate variometer is
provided in order that the output impedance
of the valve may be adjusted to the input
impedance of the aerial circuit.

Messrs. Burndept are also exhibiting four
newly designed types of Broadcast Receivers.

The “ Ethophone” Junior is a simple
type of crystal receiver controlled by a
single dial. Signals with this little instrument

T Automatic Telephone Co."s new type Loud Speaker.

are said to be loud and clear on a §o-ft. aerial
25 miles from 2 LO. The Burndept Valve
Broadcast Receivers are known by the names
of Ethophones II and III respectively, being
two and three-valve sets, built into desk-~
shaped cases, having a sloping ebonite instru-
ment board. The valves and also the high
tension batteries are contained inside the
cabinets out of harm’s way.

A useful feature is the provision of separate
terminals for loud speaker and head telephones,
together with a switch to bring either into
operation at will. Low resistance telephones
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The Burndept Ethophone I1.

and loud speakers are used and a telephone
transformer is embodied in each receiver.
Ethophone III is provided with a switch
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We learn that everything shown by Messrs.
Burndept, with the exception of telephones,
batteries and valves, is made throughout at
their factories in Blackheath, where some 300
persons are employed.

Gambrell Brothers, Ltd. (Stand No. 47).

A range of patented inductances possessing
many original features are exhibited by Messrs.
Gambrell Brothers, Ltd., for which are claimed
the following advantages: Low effective
resistance, low self capacity, the coils for
broadcast reception having a capacity of 4
cms., greater range of wavelength for given
variation of capacity, great mechanical strength
and uniformity in size.

A double circuit tuner fitted with two
variable condensers and series parallel switch
for aerial condenser is an interesting exhibit.
The tuner incorporates a patented coil holder

Burndept ** Ultra 1V > with Loud Speaker.

marked *“ HighJ Power ” and * Low Power,”

which serves to bring a third valve into opera-
tion when louder signals are required.

The * Ethophonola > is the Burndept Broad-
cast Receiver De Luxe, and consists of a
four-valve receiver built into a cabinet gramo-
phone case. There are no head receivers, as
all sound issues through the doors of a sound
chamber. All batteries are self-contained, and
it is necessary to connect only to earth and to
a short aerial wire.

Many excellent accessories are shown in
addition by Messrs. Burndept, such as variable
condensers, with and without a single plate
vernier controlled by a long handle, intervalve
telephone transformers, rheostats, valve'sockets,
etc. -

The Burndept Ethophone Junior.
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by means of which the coupling between coils
can be reduced to zero and even to a negative
value. The adjusting handles for the coils are
conveniently placed in the front of the instru-
ment and the coils being at the rear, inter-
ference caused by the proximity of the hand is
obviated. The condensers are also shielded
so that the tuning is facilitated.

Another tuner embodying the same features
is described as a Type A and is fitted in a
sloping cabinet. It is fitted with three
variable condensers. The aerial and closed
circuit condensers each have a vernier adjust-
ment. The «coil holder is conveniently
mounted on the top of the instrument. Two
switches are provided, one series parallel for
aerial condenser and one for single or double
circuit working.

A range of amplifiers are exhibited, both
high frequency and low frequency, also a low

Detector-Amplifier by Gambrell, Bros. Ltd.

frequency amplifier for attachment to a crystal
receiver and a power amplifier for loud
speaker.

Receivers are shown for broadcast reception,
including a crystal set. A two-valve set in a
sloping cabinet, complete with tuner, and a
three-valve cabinet containing tuner, amplifier,
loud speaker and all necessary batteries.
Hambling Clapp & Company (Stand

No. 12.)

A number of wireless accessories are shown
here which will appeal to the amateur who
wishes to construct and experiment with his
own receiver.
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The Gambrell Inductance, a type having very low
self capacity.

One or two types of valve panels, including
H.F. and L.F., are shown.

The single valve L.F. panel is of interest as
many experimenters require one stage of note
magnification that can be easily placed in
circuit, with no alteration to the existing panels.

The two-valve L.F.amplifier is fitted with
a special switching device that enmables the
user to employ either one or two valves, or
the detecting valve only, without disconnecting
the telephone leads and transferring them to
the detector panel

Gambrell Tuner.
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A three-valve experimental panel is also
shown which provides the experimenter with
a panel applicable to any type of circuit ; either
H.F. or L.F. couplings can be quickly
brought into circuit. This panel consists of
a mahogany base-board fitted with three
ebonite panels containing the necessary ter-
minals for aerial, earth, coils, telephones and
batteries.

Amongst other accessories are a new type
of valve socket, a new type of valve holder with
terminals, and a type of coil holder is designed
with a view of reducing the effects of hand
capacity while operating. Variable condensers
of all types and capacities, H.F. transformers
and L.F. transformers are also exhibited.

An exhibit of interest on this stand is a five-
electrode valve due to Mr. Pragnell, which
was described in the issue of this Journal for
June 24th, 1922, page 377.

Various designs of crystal sets known as
the O.K. Crystal Sets, are shown and these
include one specially intended for tre use of
scouts.

High-frequency Transformer for use over a wide range
of wavelengths (L. McMichael).

L. McMichael, Lid. (Stand No. 38).

This stand is replete with good things for
the amateur, experimenter and members of
the trade. Among the pieces of apparatus
which deserve special attention were the
“ M.H. type ” sets. These sets are of excep-
tionally fine finish and of compact design.
They range from a simple one-valve panel
to a four-valve set complete with condensers,
filament rheostats, and switching arrangements,
so that one, two, three of four valves are
available at option.

The “MH3” and “MH4” valve sets
are arranged so that both high and low
frequency amplification are available. The
high frequency is obtained by means of special
plug-in transformers. The high frequency
transformers are available in two types,
.one of which is the usual circular disc type
-plugging into a valve holder socket, eight of
these being necessary for a complete set for all
wavelengths. As an alternative to this, Messrs,
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McMichael, Ltd., have recently brought out
an improved high frequency transformer unit
with switching arrangement so that four
ranges are embodied in one piece of apparatus,
thus obviating the trouble of constantly
pulling in and out the small high frequency
transformers when wavelength changes are
made. With these new type high frequency
“ plug-in ” units two pieces of apparatus

Four-valve Receiver, Type M.H 4.

only are required to cover all wavelengths from
300 metres to 25,000 metres, each piece of
apparatus having four stud switches of unique
design.

It might be mentioned that these sets
are manufactured at the new works at Slough,
which have recently been taken over in
association with Messrs. B. Hesketh, Ltd.

A feature of the stand is a specially compact
and well finished set of ‘ Radio Blocks,”
these being an adaptation of the unit system.

Detector Receiver Panel, Type M.H.1.

For appearance and general finish they leave
nothing to be desired and we understand that
for efficiency they are ahead of anything yet
tested out in this line. The block itself
consists of a simple machined aluminium
box with ebonite top and terminals, and
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whether the unit be one for a high frequency,
a rheostat, a detector or one for low fequency,
the design, size and general appearance
remains precisely the same. Any combination
of valves up to even 8 or 9 can be made in
a few moments and there is a special system
of connecting the blocks which has hitherto
not been used and which is thoroughly

Detector-Amplifier, Type M.H.3.

protected. It is claimed that for absence
of noise when using a number of valves,
these radio blocks are unequalled. A loud
speaker connected to seven of these radio
blocks, three high frequency, one detector
and three low frequency, gives exceptionally
fine and loud signals, but when no signals
are coming through there is a quietness and
absence of extraneous noises which is un-
paralleled.

Messrs.. McMichael, I.td., have been well
known for a considerable time past for their
very large stocks of ex-Government goods
and it goes without saying that these were

Two-Valve Receiver, Type M.H.2.

well represented on their stand. The high-
class workmanship put into ex-Government
wireless apparatus needs no comment, and
before these stocks are exhausted all experi-
menters would be well advised to avail them-
selves of the low prices ruling to obtain such
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useful instruments as the Mark III crystal
tuner complete with head telephones (new),
and aerial wire; the Townsend Wavemeter
ranging from 300 to 4,000 metres; C Mark III
amplifier, so-watt Trench Set, which is both
a spark transmitter and receiver, and the
B Mark II receiver amplifier, which, as readers
will already be aware, is the subject of a very
interesting competition for amateurs. Messrs.
McMichael, Ltd., are offering a prize of £50
and various consolation prizes of smaller sums
for the best and generally most efficient
conversion of this set, which is at present
designed for short waves, so that normal
wavelengths may be wused. There is an
opportunity for those who are interested to
show their ingenuity and recoup themselves
handsomely.

Brown’s telephones were strongly in evidence,
and the experimenter will be well advised
to purchase this sensitive headgear at the
price at which they are offered. Although
a very large number were disposed of by the

New type of Variable Filament Resistunce
(L. McMichael).

Government and have been retailed, this
supply is gradually coming to an end. It
should be pointed out that two kinds are avail-
able. Messrs. L. McMichael are making a
special feature of those which have been actually
reconditioned by the makers, Messrs. S. G.
Brown, Ltd. They hold the entire supply
of these and it is obvious that telephones
which have been through the makers’ hands
for readjustment and fitting with new dia-
phragms are the most desirable for the amateur
to purchase. ’
Of general apparatus and accessories space
does not permit a full description, but it
would appear that everything without exception
which is of use or interest to the amateur and
experimenter, is available on this stand. One
filament rheostat particularly stands out far
beyond the average. This is of unique design
and provides for vernier adjustment by a very
simple method. The experimenter who knows
will not need to be reminded of the importance
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of the fine adjustment of his filaments. The
CW. Mk III 2-valve receiver amplifier,
suitable for all wavelengths from 300 to 3,000
metres, is one of the many ex-Government
sets particularly useful for telephony reception
on short wavelengths.

Specimen

of Ex-Government Appuratus shown
on Stand No. 38.
Metropolitan-Vickers Electrical Co.,

Ltd. (Stand No. 33).

The «“ Cosmos” Radiophone Crystal Set and
the“ Cosmos ’ ’Radiophone Valve Set areshown
on this stand. These sets are designed for the
reception of broadcasted telephony. The aim
has been to produce the most efficient sets
possible for this particular purpose, free from
all unnecessary complications, and as a result,
the sets are exceptionally compact and simple,

A Metropolitan Vickers Crystal Receiver.,
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and no technical knowledge is required for
their operation.

The Crystal Set is applicableYfor broad-
casted speech or music within distances of
10 miles of a broadcasting station, or con-
siderably further under favourable conditions.

The Valve Set is suitable for longer distances
up to 50 miles or more, and by the addition of

Chloride 25-Cell, 50-volt. R.G. Type H.T. Baltery.

a note-amplifying attach-
ment the range may be
increased to 200 miles with
head-telephones, or a loud
speaking telephcne may be
used at distances up to 50
to 1oo miles. An attachment
is also shown by meansYof
which the current required
for the filaments and plate
circuits of the valves may
be derived from the electric
lighting supply wherever a
D.C. supply is available,
thus dispensing with the
use of batteries.

A feature of the exhibit
is a scale model of the
proposed transmitting aerial
at the Company’s Trafford
Park Works, and of the
adjoining research buildings
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and laboratories in which wireless experi-
mental work is carried on.

The Chloride Electrical Storage Com-
pany, Ltd. (Stand No. 30).

Exide Batteries made by this well-known
firm are the principal exhibit of this stand.

A range of types of batteries for every wireless
purpose are to be seen. A large series of
low voltage Exide in celluloid

Batteries

Chloride 30-Cell 60-volt AYGI tyge batteries.

boxes, also various high
voltage sets of Exide Batteries.
These comprise complete
24, 30, 50 and 6o-volt sets,
compactly fitted in wooden
trays.

Examples of individual
H.T. cells are shown in
ebonite, glass, and celluloid
containers.

Exhibits of special interest
include 6 volt 40 ampere
hour and 2 volt 40 ampere
hour celluloid accumulator
sets, which are of an un-
spillable type.

The special H.T. battery,
the long thin plates of which
are contained in a number
of glass test tubes mounted
on a wooden framework, [
is also an exhibit of interest.
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Chloride 12-Volt. H.T. Battery with strong glass Test
Tube Containers.

The Telephone Manufacturing Co., Ltd.,
(Stand No. 20).

A “De Luxe ” cabinet set is exhibited by
this firm, which has been specially designed
to meet the requirements of efficiency and
simplicity of control. The set is self-contained
in the cabinet which is designed to harmonise
with other prices of furniture.

The instrument comprises a valve and crystal
set, so arranged that, by the manipulation of

Igranic “ Micro-Adjuster > coil holder with Vernier Adjustment.
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a switch, either can be brought into operation
as may be desired. Two stages of audio-
frequency amplification are provided. A crystal
detector of cartridge pattern is fitted in
duplicate.

_ The loud speaker and requisite batteries
are mounted in the cabinet.

“T.M.C.” Cartridge Crystal Detector.

Mullard Radio Valve Co. (Stand No. 41).

The Mullard Radio Valve Co., Ltd., are
well-known in wireless circles as the manu-
facturers of the famous “Ora” valve.
The name “ Ora ” is derived from the unique
properties of this valve as an oscillator, rectifier
and amplifier. This triple function enables the
one type of valve to be used for the three
different purposes on any valve set, thus
saving cost and climinating §{ difficulty in -
replacements.

An “Ora” Valve.

Apart from the “ Ora” valve, many other
Mullard valves are showing on stand No. 41.
Transmitting valves, rectifying valves and
receiving) valves in large and small sizes,
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including the high power silica valve manu-
factured under licence from the Admiralty,
are all shown and cover the whole range of
wireless valve manufactures.

One specially interesting feature of the
Mullard valve display is the range of valves
with low temperature filaments. These are
a new development which should arouse very
considerable interest in view of their great
advantages for all valve purposes. These
valves have been successfully made by a new
patented process whereby a high electron
emission is obtained with a low temperature
filament. The two great advantages are : (a)
Low filament current consumption, this being
approximately half the power required for
a similar high temperature filament valve.
The L.F. o/100 type takes about 18-20 watts
filament consumption—the normal high tem-
perature filament valve of this type taking 36
to 40 watts. (b) Long life, which follows
from the low temperature of the filament.

Other Mullard products comprising valve
sockets and bases, condensers, grid leaks,
anode resistances, telephone head-sets, H.F.
and L.F. transformers, etc., are on view.
Some of these are well known to the wireless
public, others are being introduced as the
latest products of the new Mullard factory.

The Marconi Scientific Instrument Co.,
Ltd. (Stand No. 32).

This Company display a comprehensive
selection of their manufactures both for the
amateur and commercial markets.

The apparatus and equipment represents
a high standard of design and workmanship.

A special feature of the exhibit is the well-
known Marconi Scientific Unit System, which
has been modified to conform with the recent
regulations made by the Post Office authorities.

The modifications are confined to the high-
frequency stages (Unit 3) and constitute the
use of tuned anode circuits which give the
maximum of amplification possible throughout
the full range of wavelengths in general use.
Reaction is secured by means of a magnetic
coupling which links the detector plate circuit
to the plate circuit of the first high-frequency
stage.

Special advantages are claimed for this
arrangement compared with the usual closed
circuit and its reaction arrangement. These
include :—

1. Easy manipulation.
2. The tuned anode coils are calibrated
for all wavelengths; thus the instrument
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serves the additional purpose of a wave-

meter.

3. There is a minimum transference
of energy to the aerial when autodyne
reception is being employed.

4. The receiver is extremely silent in
working, and is affected to a remarkably
small degree by atmospherics. .

A novel feature included in a receiver is
provided by the type M.42 Rotary Tuner
with unified control of reaction and tuning,
which includes an automatic wavelength in-
dicator.

Many types of receivers and amplifiers
are also shown; one of interest being an
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apparatus, and it should represent a sound
investment for wireless societies and others
possessing transmitting licences.

An  Exhibit on Stand No. 30.

A Marconi - Seientific ™

eight-valve receiver attached to a 'small loop
aerial for reception of broadcasted concerts
and amateur transmissions.

Two transmitters are shown, each being
suitable for telephony, -C.W. and I.C.W.
telegraphy.

Both these transmitters employ the * choke
control ” method of modulation. Type No. 1
derives the high tension supply to the valve
plates from a battery of secondary cells, and
is normally rated at 10 watts. Type No. 2
is operative with input powers between 10
“and 50 watts ; the plate supply being derived
from a Rotary Transformer giving 1,000 volts
and 75 milliamps, running off a 12-volt
accumulator battery.

The following ranges are claimed for working
over average country :—Speech, 50 miles;
C.W. Telegraphy, 120 miles; I.C.W. Tele-
graphy, 70 miles; based on the assumption
that a threelvalve receiver with one stage of
high frequency amplification is used for
reception at these ranges. '

An Independent Oscillation Generator and
Heterodyne Wavemeter combined, having a
wave range of 300 to 600 metres, is exhibited.
This little instrument may be used for the
calibration of both transmitting and receiving

Set.

Unit

Another interesting piece of apparatus is a
wavemeter, having a range of 100 to 20,000
metres, and these wavemeters of this type
carry the National Physical Laboratory certi-
ficate.

Other phases of the Company’s activities
in the commercial telegraph and submarine
cable worlds are indicated. The process of

““M.42 Type Rotary Tuner.
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Wheatstone strip perforation with the Marconi-
Gell Perforator is shown in operation. One
of the’most interesting features in this section
is the Marconi Undulator, which is used for
high speed reception on the transocean
circuits.

re
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The “ Aristophone ” Loud Speaker is
shown in a separate mahogany case for drawing-
room use with ““ Aristophone > panels.

To those who prefer greater scope for
trying alternative methods of connection, and
who wish to construct their own sets without

“

Metropolitan- Vickers Valve Receiver,

Radio Communication Company, Ltd.
S (Stand No. 45).

Exhibits which hint at activities outside
“ Broadcasting ” are shown on this stand.
These include a complete ship’s equipment as
fitted by the Radio Communication Co.
An idea may be gained of the dimensions of
Elwell land stations by a comparison of some
large insulators with those used on aerials
for receiving broadcasting.

A type of receiver exhibited is that known
as the * Panel-type Aristophone,” in which
all the advantages of the ““ Aristophone > are
obtained without costly cabinet work of the
latter instrument, and which may, moreover,
be purchased in several units as required.
The first unit is a complete crystal receiver,
and subsequent panels add valve amplification.
These panels are of high grade design and
finish.

Panels for a large number of purposes are
standardised.

going into an unnecessary amount of bench
work, the “ Radiocraft ” exhibits will appeal.
Accessories deserving of attention are the
Elwell amplifying unit, btull-dog grip
fitings for ielephone cords, rlugs, and

¢ Polar ’ Recetvers, T'ypes 32 and 35.
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jacks specially designed for wireless purposes ;

an adaptor for making use of a gramophone as a

loud speaker ; air-space coils and a moulded

ball for variable couplings.

Western Electric Company Ltd. (Stand
No. 39).

A feature of the valve apparatus shown on
this stand is that all valves used are enclosed
in the sets, and thus protection is assured
against accidents and against dust, while the
main feature of the apparatus is the simplicity
of adjustment and operation. No filament
adjustment is necessary at any time, and a
key switch is provided in each set to control
the filaments.

All valve receiving apparatus is mounted in
polished mahogany cases, and the fittings are
of oxidised brass. ‘

A Single-valve Detector and Tuner is
shown contained in a mahogany case, in which
there is also provision for the inclusion of
double head receivers. The valve filament
can be seen through a mica window and a
ventilation disc is provided to ventilate the
interior of the case. At one end of the case
there is fitted a small card with particulars of
the various wavelengths, together with the
respective condenser settings, and above and
below are the variable condenser handles.
The lower handle is set to the given wavelength
of the transmitting station it is wished to
receive and the upper handle is used for the
finer adjustment. Thus the set is simplified
by the use of only one handle for fine tuning.
The valves used in this detector are made
specially to Western Electric specifications.
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i Polar »* Cabinet Set.

The voltage on the filament is 4 volts, with a
current consumption of o-7 of an ampere,
while the voltage on the plate is 30 volts with
a current consumption of one-half of a milli-
ampere.

L8 —

lpaziaRia

A Combined Recetver shown on Stand 45,
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The range of wavelengths of this receiver
is approximately 300 to 500 metres with an
aerial 30 ft. high and 100 ft. long. Two tuned
circuits are employed.

Low frequency amplifiers are shown in
two patterns. The first contains a one-stage
amplifier with a switching key which enables
the input to be switched directly to the out-
put without passing through the amplifier.
This is a convenience when desiring to reduce
amplification without altering connections.
The second contains two stages of amplifica-
tion, and a switching key which enables one
or two to be used as required without change
of connections. The key, in its central posi-
tion, disconnects the valves in both cases.

The Western Electric Loud Speaking Equip-
ment consists of the Western Electric No.
44002 Loud Speaking Receiver and Amplifier,
these two components being known, and
supplied together, as the Loud Speaking
Equipment.

The Amplifier is specially designed for use
in conjunction with the Loud Speaking Receiver
and is contained in a similar box to that of the

amplifier previously described. A separate Jf
key controls the filaments and is situated at!

one end of the case, together with a five-stop
switch for the adjustment of the volume
of sound.

The valves used in this amplifier are Western
Electric Type Valves No. 216A.

The Western Electric Cabinet Set, Model 1
Cabinet Receiving Set, is shown, which is on

mEsE!

General Electric Co.’s Complete Two-Valve Receiver.
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Chippendale lines, 4 ft. 6 ins. wide and
3 ft. 2 ins. high.

This eabine: contains the complete equip-
ment for the reception of wireless broad-
casting, and the only connection necessary is
the earth lead.

There are three divisions in the cabinet.
The centre compartment contains a frame
aerial, which can be rotated through 350 degs.
by means of a small handle beneath the cabinet,
and a loud speaking receiver is installed
inside the frame aerial with the horn concealed.
The left-hand compartment contains the
receiving set, a single stage low frequency
amplifier, and the loud speaking amplifier.
The right-hand compartment contains the

 Cecophone,”” Crystal Set, No. 1.

batteries and accumu-
lator.

The Western Electric
Model No. 2 is another
finely constructed in-
strument.

The upper compart-
ment contains a loud
speaking receiver. The
lower left-hand com-
partment contains a
single-valve  detector
and tuner, a single stage
low frequency amplifier
and loud speaking
equipment.

This cabinet is for
an external aerial and
external batteries, and
has a terminal block
for external connec-
tions.
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The M.O. Valve Co. Ltd. (Stand No. 28).

This company is exhibiting a comprehensive
series of all types of their transmitting,
receiving, rectifying and amplifying valves,
ranging from the familiar V.24 type receiving
valve to the latest type of high power
transmitter.

Transmitting valves for the amateur are
also a feature.

In conjunction with this firm the General
Electric Co., Ltd., of Magnet House, Kingsway,
are showing on the same stand their latest
and most efficient wireless receiving apparatus,
embodying two types of crystal receiving
sets for the reception of troadcasting pro-
grammes, with an approximate range of 15
miles respectively, and an exceedingly high-
class and well designed two-valve set for the
reception of signals within a range of approxi-
mately 100 miles. This set is fitted with
sockets for the addition of a coil for any
other wavelengths for which troadcasting
may ultimately be allowed. The whole set

© Gecophone  Crystal Set, No. 2.

is supplied complete with the necessary
batteries and phones. A series of panels,
aerial fittings and sundries will also be
shown.

Stanley Prince and Co. (Stand No. 54).
Apparatus known by the trade name of
“King Radio” is shown on this stand.
There is a two-valve receiver of attractive
design. A crystal set and a one-valve set are
also shown, each set being available complete
with all the accessories necessary. Three and
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35

Tuner-Amplifier shown on Stund No, 34.

four-valve sets, termed the
“ Wireless Wonder *”and * Wire-
less Wizard > respectively, are
the two principle exhibits.

Mitchell’s Electrical and
Wireless, Ltd. (Stand No.
21).

For some time back this firm
has specialised in high tension
generators and  manufacture
several sizes from 50 to 750
watts, and 300 up to 2,000 volts.
All sizes are made either self
or separately exciting.

A new coil-holder and mount-
ing for ““ILokap” coils is ex-
hibited, so that amateurs who
wish to make up their own coils
on the “ Lokap ” machine will
have no difficulty in arranging
an excellent three-coil tuner.

A speciality of cabinet receiving sets of
both crystal and valve types ae chown,
complete with telephones, in polished
mahogany cabinets, and the only terminals are
the aerial, earth and batteries.

In addition to the above the manufactures of
this firm include valve apparatus on the unit
system for experimental work, and a specia’
tuner for broadcasting wavelengths arranged
so that telephony can be received with the
greatest efficiency.
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Automatic Wireless Reception
By W. D. OweN, AM.LE.E.

time switches to wireless reception is a
logical step in the development of automatic
electrical apparatus ; yet, so far as the writer
is aware, no mention of such application has
hitherto appeared in the technical or lay press.
A receiver that is entirely automatic in
operation must have many uses apart from the
obvious one of -enabling time signals to be
taken by anyone unacquainted with wireless.

IT would appear that the application of

meteorological report (1930 G.M.T.) announces
itself, and on each occasion the apparatus
obligingly switches itself off at the termination
of the message and remains inoperative until
the next one comes along, when the switch
automatically closes and the valves light up,
whether there be an audience or not.

It is but a simple step from the reception
of broadcasted time signals to the reception
of broadcasted telephony ; and it is probable

¥

The apparatus described in this article grouped together for the purpose of illustration.

The following description of an automatic
installation that has been in successful opera-
tion for several months may, therefore, be of
general interest, as it may prove to be the
first of its type.

It commences its day’s work at 9.15 a.m.
with the 0815 meteorological report from
Eiffel Tower. Then, at 11.40 a.m., the morn-
ing time signal at 1044 G.M.T. comes in.
Again, at 8.30 p.m., the French and Belgian

that, by the time these lines appear in print,
the English and Dutch concerts may be
similarly received. There is no technical
reason why this is not already an accom-
plished fact ; but it involves the duplication of
apparatus to an extent which prudence has
hitherto forbidden.

The results of the writer’s experiments show
that it is possible to devise wireless receiving
apparatus which—when once set up, tuned and
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The circuit used, which is a modified French Amplifier.
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The Venner Time Switch.

adjusted—requires no attention whatever,
beyond winding up the spring of the time
switch and changing (the accumulators, say,
once a fortnight.

The apparatus used in these experiments
consists of a simple tuner adjusted to a fixed
wavelength of 2,600 metres for the reception
of Paris spark signals, a multi-valve amplifier,
Brown’s loud speaker, and a special Venner
time switch illustrated on this page.

The aerial loading inductances are arranged
on the variometer principle and are adjusted
to receive FL with the minimum value of
shunted capacity. The detector-amplifier is
a modified French military model L1 which,
since the photograph was taken, has had two
high-frequency stages removed to accommodate
the time switchinside the case. Thisleavesfour
valves, one for high-frequency amplification,
one for detection and two for note magnification.
The circuit is given above.

The signal strength with this arrangement
(and reaction almost to the point of oscillation)
is such that it is a sore trial to the ears of any
but a wireless enthusiast to be in the room
when the set is in operation—Paris being about
700 miles distant. The aerial is a single wire
of regulation dimensions, directional as regards
Paris.

The time switch illustrated was specially
made for the writer by Venner’s, Ltd. Its
function is to close the filament circuit for
a predetermined time interval at certain times
of the day, both the time interval and the times
being subject to control. Theswitchillustrated
completes the cycle of operations three times
every twenty-four hours.

c2
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The Experimental Licence

THE Post OFFICE POINT OF VIEW STATED AT THE MEETING OF THE WIRELESS SOCIETY
OF LLONDON.

S previously announced in this Journal,
Athe matters which were due for dis-

cussion at the meeting of the Wireless
Society of London, held on Wednesday,
September 27th, included, in particular,
broadcasting and the position with regard to
the issue of experimental and broadcasting
licences by the Post Office authorities. Whilst
the discussion at that meeting will be fully
reported in a subsequent issue of this Journal,
it may be of interest here to give briefly the
salient points brought out in a speech made
by Mr. E. M. Shaughnessy of the General
Post Office. Mr. Shaughnessy emphasised
the necessity for the Post Office to exercise
control over the issue of licences in order to
safeguard the broadcasting scheme from the
chaos which might result from the careless
use by totally inexperienced amateurs of
receivers capable of oscillating the aerial and
thereby causing interference. With this object
in view it has been decided that “ experi-
mental ” licences will only be issued to serious
experimenters and the Post Office authorities
responsible for the issuing of licences will
endeavour to discriminate between those who
are “ proper persons ”’ to be granted licences
to conduct experiments and those who are
merely interested in reception of the broad-
casting to whom broadcasting licences will
be issued.

Mr. Shaughnessy assured the meeting that
the Post Office was in no way antagonistic
towards the activities of amateurs and that
the issue of experimental licences would
be made on as generous a scale as was
compatible with safeguarding the use of
the aether for the general public. Whereas
it had recently been proposed by the
Post Office to restrict the experimenter as
regards the type of circuit which he should
employ, it is now decided that the experimenter
will be free to use various types of circuit
for all wavelengths except the wavelengths
allotted for broadcasting and ever this band
it is stipulated that no circuit capable of
oscillating is to be employed.

We feel sure that the attitude of the Post
Office will be accepted as a very reasonable
one, provided, of course, that the issue of
* Experimental ” licences is granted on a

very generous scale. If, however, the stipula-
tion is to be made that the would-be experi-
menter must first have had considerable
experience in wireless, it is difficult to see
how this will be received by the large number
of future experimenters who up till now have
not had the opportunity to acquire any practical
experience. Perhaps, however—and this is
put forward as a suggestion—the good be-
haviour and also the tuition of would-be
experimenters, if guaranteed by a wireless
society or responsible individual, might be
accepted as meeting the requirements of the
Post Office in their very natural and desirable
efforts to maintain order in the aether.
H.S.P.

The Wireless Society of London
AN IMPORTANT ANNOUNCEMENT.

HE advent of broadcasting has intro-

I duced with it certain necessary changes

in the legislation which will affect
to a greater or lesser degree every user of
wireless telegraphy.

In particular, the effect of the new Post
Office Regulations will be to make a dis-
tinction between the broadcaster and the
experimenter. Hitherto all amateurs have
been classed by the Post Office as experi-
menters, but in future there is to be an
additional class, termed the broadcast licence
holder, who will be granted a licence which
will not give authority to experiment.

In connection with the broadcast user of
wireless an important announcement is about
to be made by the Wireless Society of London.
Broadcast licence holders will be specially
catered for by the Society and special lectures
and instruction will be given to those who may
desire to acquire sufficient knowledge of the
subject to entitle them to obtain an experi-
mental licence. The details of this arrange-
ment will be published shortly. In the mean-
time, it would be furthering the cause of
amateur wireless tc make it public that the
Wireless Society of London and the affiliated
Societies will welcome ¢ troadcast ” licencees,
and will do all that is possible to assist them
wherever the desire exists to go further and
join the ranks of the experimenter.
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Notes

Successful Railway Experiments.

Research scientists have been conducting ex-
periments in America with a view to establishing
a system of telephonic communication with moving
trains on a scale much larger than any previous
scheme. Although the developments are still
in the experimental stage it is now said by the rail-
way executives that there is little doubt as to the
ultimate success. The chief difficulty isinterference,
but many of the larger companies are sufficiently
satisfied to introduce on their fast trains a wireless
telephone service as an auxiliary system. Plans
are now beaing made, and it is expected that when
experiments are complete the system will be
introduced on all the more important fast trains
throughout the country.

Canadian Train Receiving Set.

An indication of the development of the installa-
tion of radio on trains is revealed by the fact that
the annual livestock exhibit train which tours
Manitoba for the benefit of farmers has now on
board a receiving set for the purpose of distributing
news. Fnthusiasm among amateurs is growing in
Canada, and considerable quantities of apparatus
are being sold.

Successful Demonstration at Dereham.

At a Y.M.C.A. fére at East Dereham, Mr, H.
Jewson, in whose grounds the function was held,
was mainly responsible for a successful wireless
demonstration. Messrs. Hobbies, Ltd., whose
works are at Dereham, produced a pair of 70-ft.
lattice wood masts, and erected a receiving station
with apparatus in a summer house. During the
afternoon parties of people were admitted to listen
to time signals, messages from ships, coded messages,
amateur transmissions and concerts.

The Greenwich Wireless Society.

Hon. Secretary, Mr. W. G. Kimber, 39, Bargery
Road. Catford, S.E.6.

Owing to the kindness of Messrs Burndept, Ltd.,
the above Society will now hold the first meeting of
the session at '‘ Eastnor House,” Tranquil Vale,
Blackheath (Burndept Ltd.), on Saturday, October
Tth, 1922 and not on Tuesday, October 3rd, as
stated in a previous issue of The Wireless World
und Radio Review.

All members and intending members are specially
asked to attend, as several matters of importance
are to be discussed.

Death of Mr. L. H. Walter.

Mr. L. H. Walter, who died a few days ago.
was keenly interested in the scientific development
of wireless telegraphy. During the Great War he
translated a number of books dealing with the
subject for the Air Ministry. He was the editor
of ‘‘Science Abstracts’ for many years and
published a number of papers on electrical matters
in the proceedings of the Royal Society and other
journals.

Mr. Walter, who was the younger son of the late
Mr. D. H. Walter, was educated in Hanover and
at Trinity College, Cambridge. He took honours
in the Natural Science Tripos, worked in the

laboratory of Sir Alfred Ewing, and was experi-
mental assistant to Sir Hiram Maxim. He was
a member of the staff of the Institution of Electrical
Engineers.

Use of Coils as H. F. Transformers.

A correspondent, Mr. A. 8. D. Kennard, A.C.G.1.,
points out that he finds it very satisfactory to
use Burndept or other similar type of coils as
H.F. transformers. He uses a two-coil holder
and the usual condenser. If a three-coil holder
is used, then the reaction coil may be coupled to
the H.F. coils, thus decreasing risk of radiaticn
and causing interference.

Weather Reports from Greenland.

Investigations are being made by Danish authori-
ties as the result of which it is hoped to establish
a wireless weather station in Greenland. In the
compiling of weather reports information from
Greenland is much desired, and if the new station
comes into being data of the highest value in
forecasting will be available.

Marconi Concession in Austria Ratified.

The Reparations Commission having ratified the
Austrian (fovernment’s concession to Marconi's
Wireless Telegraph Company, the final docunents
relating to that concession have been signed and
are now in London.

By this concession the Marconi Company is
given the sole right to erect, and to work for 3u
years, wireless stations for public traffic between
Austria and all other countries.

Demonstration at Brighouse.

Members of the Brighouse Wireless Society gave
a demonstration at the exhibition of students’ work
which was held at the Brighouse (Yorks) Technical
Schools.

Direction Finder Demonstrated.

Capt. H. de A. Donisthorpe, of the Marconi
International Marine Communication Company.
conducted a private demons: ation of the direction
finder at the Cantral Station Hotel, Newcastle.

A number of shipowners and others present were
highly interested.

The value of the marine direction finder as an
aid to navigation has been well proved, and that
value is now growing rapidly, especially since the
chief maritime countries have commenced erecting
special wireless ** beacon ' stations. Thesestations,
situated at selected points, operate their transmitting
gear during fog for the special purpose that ships
fitted with direction finders may he able to take
bearings on them.

Highgate Society Public Demonstration,

On Saturday, Oct. 7th, the Wireless Society, of
Highgate, will give a public demonstration. Boy
Scouts in uniform will be admitted free to hear
the Prince of Wales’ broadcasted speech.
Dissolution of Partnersbip.

Mr. Jas. Griffin, of the Star Delta Wireless
Supply Company, points out that although he has
dissolved partnership with Mr. Nicholl he is
carrying on business alone under the same name.
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The Wireless Society of

L.ondon.

The fiftieth Ordinary General Meeting was held
on Wednesday, September 27th, at 6 p.m., at the
Institution of Electrical Engineers, Victoria Em-
bankment, London.

After the minutes of the previous meeting had
been read and confirmed, the President expressed
regret that, owing to indisposition, Signore Marconi,
who had hoped to be present to address the meeting,
wasg unable to attend. The President then referred
to various matters of business which formed the
subject for subsequent discussion at the meeting.
The subjects dealt with included in particular
the question of broadcasting and the effect of
recent regulations of the Post Office Authorities
on the granting of amateur and experimental
licences. (For a full report of the discussion at
this meeting, see a subsequent issue of this journal.)

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

Members: Albert G. Foster, Douglas Neill-
Keith, Eric E. Hart, Frank A. Greene, F. N. Nichols,
William Monro Smith, Horace Freeman, Herbert
W. Tomlinson, Philips Keston Turner, Arthur
C. Chatwin, Lawrence L. Sims, William H. Taylor,
Maurice C. J. Lloyd, Charles Cooper, Bernard J.
Axten, Robert J. Sawbridge, William J. Rickets,
Walter Mossop, Horace A. Thomas, Alexander C.
Dixon, Oscar F. Brown, Norman F. Edwards,
Cyril Midworth, N. Pensabene Perez.

Associate Members : John M. Skelhorn, Herbert
Wright, Arthur J. Jacob, Stanley T. Taylor,
William B. Irvin, Viscomte J. de Sibour, Trevor
J. Pavey.

Foreign Member : J. Roussel.

The following Societies were accepted for affiliation :

Wembley Wireless Society.

Ilkley and District Wireless Society.

Middlesbrough and District Wireless Society.

Ilford and District Radio Society.

Shrewsbury and District Radio Society.

Ramsgate, Broadstairs and District Wireless
Society.

Redhill and Reigate Wireless Society.

Durham City and District Wireless Club.

Smethwick Wireless Society.

Bishop’s Stortford Wireless Society.

Radio Club de Brussels, Belgium.

Malta Radio Society.

The meeting adjourned at 7.35 p.m.

Calendar of Current Events

Friday, October 6th.
BELVEDERE AND DisTricT RADIO AND SCIENTIFIC
SocIETY.
Lecture on * Construction of Society’s Appara-
tus ”’ (third lecture of series), by Mr. 8. Burman.
Saturday, October 7th.
GREENWICH WIRELESS SOCIETY.
First meeting of session. At Eastner House,
Tranquil Vale, Blackheath.
SUNDERLAND WIRELESS AND SCIENTIFIC ASSOCIA-
TION.
At 7.30 p.m. at Technical College.
Meeting and Presidential Address.

Annual
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Sunday, October 8th.
Datly Mail Concert from the Hague, PCGG,
8 to 9 p.m. B.S.T., on 1,085 metres.

Monday, October 9th.

ILkLEY AND DisTrict WIRELESS SOCIETY.
At 7.30p.m. At Regent Café. General Meeting,
followed by lecture on * Capacity and Con-

" densers,” by Mr. E. Stanley Dobson.

WIirELEsSs SocIETY oF HuLL.
Lecture on ‘ Calculation of Inductances,” by
Mr. Hy. Strong.

Borouer oF TyNeEmoutrm Y.M.C.A. RADIO AND
. SCIENTIFIC SOCIETY.

7.30 p.m., Buzzer Practice. 8 p.m., lecture on

*“ Short Wave Receivers,” by Mr. W. G. Dixon.

Ipswice AND DisTrRicT WIRELESS SOCIETY.
* At 8 p.m. At 55, Fonnereau Road. Lecture on
“ Matter and Energy,” by Mr. R. Stanley Lewis.

Tuesday, October 10th.
Transmission of telephony at 8 p.m. on 400
metres by 2 MT Writtle.

Wednesday, October 11th.
REDHILL AND DistrRicT Y.M.C.A. WIRELESS
SoCIETY.
At 111, Station Road, Redhill.
*“ Condensers,”” by Mr. Edwards.

PorTsmMoUTH AND DIsTRICT WIRELESS ASSOCIATION.
Lecture on ‘‘Charging Accumulators by the
Noden Valve off A.C. Mains,” by Mr. R. Cole.
STOCETON AND DISTRICT. WIRELESS SOCIETY.
At 7 p.m. General Meeting.

Thursday, October 12th.
Daily Mail Concert as above.

Lecture on

Rapi0 EXPERIMENTAL ASSOCIATION.
(NOTTINGHAM AND DISTRICT.)
First Meeting in new headquarters.

Friday, October 13th.
WesT LoNnpON WIRELESS AND EXPERIMENTAL
ASSOCIATION.
At Stamford Brook Lodge, Ravencourt Park,
W.6. A popular lecture and demonstration of
latest apparatus made by Messrs. Burndept, Ltd.,
by Mr. A. O. Gibbons.

BELVEDERE AND DisTRICT RADIO AND SCIENTIFIC
SoCIETY.
Lectures on ‘‘ Crystal Circuits,” by Mr. C. E.
Morrison, and ‘ Telephones and Microphones,”
by Mr. S. G. Meadows.

Sunday, October 15th.
Daily Mail Concert as above.

Monday, October 16th.
FINCHLEY AND DISTRICT WIRELESS SOCIETY.
Social Evening.

Ipswicet AND DisTrRIcT WIRELESS SOCIETY.
At 8 p.m.. At 55, Fonnereau Road. Lecture
on ‘“ Armstrong Circuit Experiences,” by Mr.
Dyer.

Tuesday, October 17th,
Telephony by 2 MT Writtle as above.

Thursday, October 19th.
Daily Mail Concert as above.
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Wireless Club Reports

NOTE.—Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless
Clubs and Societies. Such reports should be submitted without covering letter 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.

Leeds and District Amateur Wireless Society.*

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

The second annual general meeting was held on
September 22nd at 8 p.m., at the Leeds University.
Mr. A. M. Bage (Vice-President) was elected
chairman. The chairman called upon the Hon.
Secretary to read the Minutes of the first annual
meeting, which were accepted as correct. The
Hon. Secretary then presented the report of the
Committee, who had pleasure in recording a year
of steady progress and success. An Exhibition
of Apparatus and Demonstration of Wireless
Telephony inaugurated the first complete session
of the Society. Eighteen general meetings have
been held, twenty-one papers, etc., having been
read. Two informal meetings were also beld.
Most of the meetings have been held at the Leeds
University. The thanks of the Committee are due
to Mr. H. F. Yardley, A M.LR.E., of the British
Wireless Supply Co., for having kindly placed
rooms at the Society’s disposal on several occasions.
The Society was represented by letter at the Third
Annual Conference of Affiliated Wireless Societies.
The junior members of the Society were invited
to attend a course of lectures under the direction
of Mr. T. Brown Thomson of Messrs. Burndept, Ltd.
(then Burnham & Co.). At the commencement
of the session the membership of the Society was
47 and is now 103. The report of the Hon.
Treasurer was then called for, and approved as
being satisfactory in all respects. The chairman
then announced the resignation of all officers, and
invited any of the members present to pass any
remarks on the administration of the Society
during the past session. Mr. D. E. Pettigrew paid
tribute to the help certain members had given
him in enabling the programme of the Society
to be carried out to the best degree. It was
resolved to present Mr. D. E. Pettigrew with a
pair of Brown’s phones suitably inscribed as a
recognition of his work during the session.

The election of officers followed, Mr. A. M. Bage
being elected President ; Vice Presidents, Capt.
F. A. Whitaker, R.E., Mr. G. P. Kendall, B.Sc. ;
Hon. Secretary, Mr.D.E. Pettigrew; Hon. Treasurer,
Mr. R. E. Timms; Committee Members, Messrs.
Yardley. Croysdale, S. Kniveton, O’Donohoe,
Thomson, H. J. Wray and Marshall.

It was resolved that the annual subscription
and entrance fees be altered to 7s. 6d. and 4s.
respectively, for members over 18 years of age, and
5s. and 2s. 6d. respectively under 18 years of age.
Meetings will be held weekly, formal or general
meetings and informal or instructional meetings
to be held alternately on Fridays. It was resolved
to take steps to acquire transmitting and receiving
apparatus and a sub-committee was appointed to
work with the ordinary committee in dealing with
the question. Accommodation for the 1922.23

session has not been completely arranged, but it
is hoped to make a definite announcement almost
Immediately. Certain rules were then altered,
following other business. After a hearty vote ef
thanks had been accorded to the chairman for his

exqellent management of the meeting, the meeting
adjourned.

The Wireless Society of Hull and District.*

Hon. Secretary, Mr. H. Nightscales, 16, Portobello
Street, Hull.

On September 11th, before a fair attendance of
members, Mr. J. Nicholson gave a lecture on
“ Aerials.” In the first place, the lecturer laid
particular emphasis on the necessity of knowing
what one intended to do before commencing work.
He then proceeded by gradual steps to detail the
preparation of a mast and the fittings required.
In order to make the lecture more interesting,
he then gave a demonstration on making guys,
splicing of same, etc. In concluding he showed
the gathering the method of erection and fixing
of the mast and aerials. The lecture was particu-
larly instructive to the new members, although
the older members no doubt gained some useful
hints. The lecturer knows his subject well, and
can express himself.

On the motion of Mr. C. B. Snowden, and seconded
by Major F. Holman, Mr. Nicholson was accorded
a hearty vote of thanks for his interesting lecture.
One new member was elected.

On Monday, October 9th, Mr. Hy. Strong is
due to give a paper on * Calculation of Inductances.”
This is the second of a series of lectures arranged
specially for the benefit of the new members, and
a good attendance is looked for on this occasion.

Stoke-on-Trent Wireless and Experimental
Society*

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

At a meeting of this Society at the Y.M.C.A.,
Hanley, on Thursday, September 21st, there was
a much larger attendance than there has been
during the last few weeks.

The outside aerial has now been erected, and
requires a little tuning up before the best results
can be achieved. The Society has not yet received
a reception licence from the Post Office, but there
is every indication of this being granted in the
near future. When this comes along, the practical
work of the Society will be able to progress
unimpeded.

Through the kindness of two of the members,
a blackboard and easel will be provided to facilitate
the giving of lectures. ’

Wireless and Experimental Association.*

Hon Secretary, Mr. Geo. Sutton, 18, Melford
Road, S.E. 22.

The Association meeting at the Central Hall,
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Peckham, on Wednesday, September 20th, was
very successful.

The members had been despondent over the
persistent rumours of the threats to their liberties.
They were now overjoyed to think that the situation
was s0 much improved.

They paid a special tribute to their Secretary
for the prompt and able way in which he had
called public attention to the danger which had
threatened them.

They were also rejoiced to hear that Sir Frederick
Hall, M.P., K.B.E., had acceded to their request
and had honoured them by bscoming the Vice-
President of the Association.

Wolverhampton and District Wireless Society.*

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

A meeting of the above Society was held at
headquarters, 26, King Street. Wolverhampton,
on Wednesday, September 13th, when a very
interesting and instructive lecture was given by
Mr. H. Taylor (2KQ) on * Hints and Tips on
Receiving.”” -

The lecture was chiefly for beginners. and com-
mencing with the correct method of using a single,
valve set, the lecturer (by means of diagrams)
illustrated the importance of correct circuits.

Mr. Taylor laid great stress on the fact of having
a good and permanent grid leak of correet value,
and also the advantages of grid batteries and their
effect upon the cireuit.

Many questions were addressed to the lecturer,
whose extensive experience proved exceedingly
beneficial and opportune to all present. One of the
chief items of discussion was the question of grid
batteries, and various opinions were expressed as
to their importance, permanency and correct
method of coupling.

The East London Radio Society.*

Hon, Secretary, Mr. L. E. Lubbock, King George's
Hall, East India Dock Road, Poplar.

On Tuesday, September 12th, 1922, the usual
meeting of the above Society was held at the
Lecture Hall, Woodstock Road, E.14.

The attendance was quite-as good as usual and
after 2 MT (Writtle) had finished his excellent
transmission the members settled down to the first
of Mr. J. Keen’s series of lectures, * How the Valve
Works.”

Mr. J. Keens is a lecturer of very considerable
ability and his extensive knowledge of all matters
wireless enables him to deal with his subjects in
a manner which is not too simple for those of experi-
ence and not too intricate for the beginner. He
traced the history of the valve from the initial
conception of the idea ,and the original formation
of the electron theory. After dealing very fully
with the valve in all its aspects, Mr. J. Keens
invited questions. The keenness of the questioning
was ample proof of the attentiveness of the audience,
and of the interest created by the lecture. But all
questions, whether coming from senior or junior
members, were ably dealt with.

Votes of thanks to both chairman and lecturer
were carried and the meeting closed at 10.15 p.m.

On Friday, September 18th, 1922, the Society’s
buzzer class was well attended. Listening-in did
not commence until 9.15 p.m. and after various
interesting experiments the meeting closed at
10.20 p.m. .
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Mr. J. Keens also lectured on Tuesday, September
22nd, on the ‘‘ Application of Valves to Receiving
Circuits.”” All who are interested are heartily
invited to attend any future lecture held under
the auspices of this Society.

Southwark Wireless Telephony Association.

Hon. Secretary, Mr. W. Helps, Headquarters,
King’s Hall, London Road, S.E.l.

This Association held its second meeting of the
month on Sunday, September 17th. The crystal
set competition was carried out, and the judges,
Messrs. A. O. Gibbons, AM.I.LE.E., and Winston,
awarded the gold and silver medal, presented by
W. F. Hurndall, Esq., after keen competition,
to Mr. Fitcher, he having secured the highest
number of points. The Secretary announced that
the future programme was full of very good things.
For the next mecting, Mr. A. O. Gibhons. had
promised to give an ' Elementary Lecture
on Wireless,”” with lantern slide illustrations.
Also that entrance fee would be 1s. 6d. in future,
and subsecriptions ls. per month instead of 6d.
Visitors would be admitted to lectures on the pay-
ment of 6d. A vote of thanks to the judges
concluded the business.

Beckenham and District Radio Society.

Hon. Secretary., Mr. J. F. Butterficld, 10, The
('lose, Elmers End, Beckenham.

On Thursday, September 14th, the general meet-
ing of the Beckenham and District Radio Society
was held for the purpose of confirming proposed
rules.

Every encouragement is given to novice meinbers,
the general programme being that each week a
certain part of u crystal set is thoroughly explained
with a view to instructing those anxious to make
their own sets.

Up to the present the progress of the Society
has surprised its founders, A few weeks ago
eight persons met to formally found the Society ;
since then new members have joined each week.
There are now 40 members, including juniors.
A number already possess receiving sets, and it is
interesting to record that one junior member won
the first prize in Selfridge’s home-made set com-
petition. He constructed a first-class crystal set,
on which Writtle can be heard.

On Thursday, September 2lst, the study of
component parts of apparatus was continued, the
condenser being chosen for the subject at this
meeting, the Vice-President being in the chair.

The Hon. Sezretary continued his lecture and
ably explaine:l the construction, approximate cost
and use of the condenser. A number of questions
were asked and answered.

It was decided to have a question box to enable
members to put in written enquiries, which would
be replied to on the following Thursday immediately
preceding the chief item of the agenda.

On September 28th, a variable condenser was
assembled from the 'parts by way of practical
instruction, and this condenser is being used on
8 receiving set, which is being made up for the
Society. It is proposed to obtain a loud speaker.

Enquiries will be welcomed by the Hon. Secretary,
and prospective members are asked to attend
the weekly meetings held at 114, High Street,
Beckenham, each Thursday at 8.15 p.m.
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The Present Wireless Boom

has given an enormous impetus to the manufacture of wircless apparatus. The tendency has been to
sacrifice quality to quantity in endeavouring to keep pace with the demands. Throughout this period
of increasing wireless activity 8. G. BROWN, LTD., have wisely rcfused to lower their high standard
of quality even at the expense of occasional delay in fulfilling orders. As a result they have more than
maintained their enviable reputation as RELIABLE wireless manulfacturers, and to-day it continues to
be recognised by amateur and orofessional alike that wireless instruments and parts manufactured by and
bearing the name *“ BROWN *? can be bought with absolute confidence in their quality, value and efficiency.

The “ Brown” Super-sensitive Telephones

These Telephones are unquestionably the clearest and most sens'tive
made, and, consequently, increase the distance over which wireless can
be heard.

BROWN'S are recognised as the moast comfortable to wear, due to their
extreme lightness in weight and adaptable adjustment.

Low g,easi_stance, There are no wireless headphoues in the world to compare with BROWN'S.

igh i tMPORTANT NOTICE—When purchasing BROWN'S you should

Hﬁlg‘r -R’ezlséagcf. see that the name BROWN is stamped on the back of each ear piece. This

i 4y i is the hallemark and proof of theit genuincness, ex-
D TYPE. celience of finish a:d highest ctficiency.

Low Resistance, i i ‘ore’g 1 G
a8 - i 11 Universel Use, As supplied to Pritish, All ed and Fore'gt Governmets:

High Resi ; 22 i ifi
1 B ance The “Brown” Microphone Amplifier

This Amplifier magnifies signals, speech. or music, without distortion, and
is of considerable intcrest to amateurs aud scientific investigators. The
magnification is much greater than that obtained from a two-valve
amplifier. In construction, this instrument is much more robust than
other relays. This instrument satisfies the urgent dew nd for a reli.ble
inexpensive amplifier, which the wmosl inexperienced am ileur can use. and
which the wmost experienced requires, The necessary transformers are
included in the base.

1] ”
The *“ Brown” Loud Speakers
with new improved Curved Horns
The requisites of a Loud Speaker are pure tone, clear articulation, and guod
volume of sound. The “ BROWN " Loud Speaker possesses these qualities
and they arc enhanced by the new improved curved horn.
—— AMATEURS do not always need the full sized Loud Speaker (H.1) as used
Low . PRICES : . in Lecturc Halls, and a small type (H.2) has been designed to meet their
uw  Resistance (120 ohms) input, £6 more modest home requirements otk as to volume of sound and price.
Hizh  Resistance (2,000 ohms) nput, .
'8 extra. THE NEW HORN of dull blacked aluminium used with both H.r and
H.z is constructed on the logarithmic law of increasing openings and is
PRICES : acoustically perfect.
H. 1 (Large) Low NQOTE THIS.-—The strength and clearness of all music. speech and Morse
Resistance, 120-0hms  heard by one person wearing headphones is broadcasted to a whole room

{All above prices
wchrle cords)

Height 21, full of people when a Brown Amplifier and_Loud Speaker are used with
£6:5:0 vour set.
{High resistance .
2/8 to 5, extra). The most popular and perfect loud speakers ever offcred to the public.
H. 2 (Small) Low Thousands already in use in all parts of the world.
(TGS, s ClinE CATALOGUE POST FREE
eight 12", T ’ !
g£3 :0:0 Visit Our London Showrooms: 19, MORTIMER STREET, W.r.
(High Resistances  Visit our Stand No. 43 at the All-British Wireloss
2,8 to 5,~ cxtra). Exhibition, Horticultural Hall, Sept. 30th to Oct. 7th.

SOLE MANUPACTURERS—

Sole Agent for the Argentine—

Telegrasms—

Sidbrownix. London. ROWN Horacio D. Guerrero,
Tcleb]tq11e.—. - . D Las Heras 2480, Buenos Aires
z RTIM TREE

London Showrooms :
19, MORTIMER STREET,
LONDON, w1,

Head Office and Works :
VICTORIA ROAD, NORTH
LONDON, wW.3
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SIEMENS
H.T.DRY BATTERIES

Two Announcements Worthy of Attention

REDUCED PRICES NOW IN FORCE

Size 643 15volts -  3/9 each

» 789 15, - 63

» 8260 30, - 1/6 » \ Removable
» 827 36, -9 plug

,» 828 50 - 12/- ,, | terminals
» 829 6o - 15/- if require.d
. 830 9 ~ 22/6 ., 1/- per pair
, 831 100 ,, - 24/- extra

FLAT STRIP TERMINALS
ABOLISHED

An improved form of terminal for the
standard 15-volt battery has been designed
by us, and as soon as existing stocks are
disposed of we shall supply these batteries
fitted with two Spring Clip Terminals
as shown in the above illustration.

With the Spring Clips no soldering will
be required, a short piece of copper wire
being all that is necessary to connect
adjacent units~ The contact is perfectly
sound and cannot shake loose.

Strip terminals will be supplied if specially
asked for.

Pamphlets on application to the Manufacturers :

Siemens Brothers & Co. Ltd.
WOOLWICH, LONDON, S.E.18
SIEMEb‘ITS’ftg\;jgz):LWICH CITY 62(1;3’0?:7: lines)

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

Visit our Stand No. 48. All-British Wireless Exhibition,
Horticultural Hall, Septembsr 3oth to October 7th

THE HALL MARK of EFFICIENCY

Prices . *00005
"0003
o ‘0005
Application 001  mifd.
- o —m

ol 32

4

&2

1

i

. o i

J. BURNS, LIMITED
Wangye Works, Chadwell Heath, Essex

Distinctive Wireless Apparatus

SUPER VII* RECEIVERS

Price

£4 2s. 6d.

less Valve.

Cannot be Bettered for Results,
Workmanship and Finish

Manufactured under Marconi License.

Werite for Illustrated List, Post Free 4d.

Complete Stations, from one to six valves Cabinet
Instruments also ** Castaphone ” Crystal Receivers,
and Patent Tuners and Accessories.

menutaoturers: GORDON CASTAGNOLI
BRAINTREE, ESSEX
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Mortlake and Richmond Wireless
Society.
(Temporary name.)

Hon. Secretary, Mr. E. A. Rogers, 17, Leinster
Avenue, East Sheen.

An ‘inaugural meeting of the above Society
took place at East Sheen, and over 40 people
attended.

Mr. F. Hope-Jones, M.I.LE.E. (Chairman of the
Wireless Society of London), kindly consented to
take the chair, and in his opening speech gave
some very good reasons why we should form such
a Society.

. Mr. Rogers explained what had been done
so far, and apologised that Mr. Blake was un-
avoidably absent, and read his letter to the meeting.

It was decided that the name of the Society
should be postponed until the next meeting for
further discussion.

The following gentlemen were duly elected by
the meeting for the coming year, which it was
decided should start on October lst :—

President, Mr. G. G. Blake, M.I.E.E., 10, Onslow
Road, Richmond; Hon. Secretary, Mr. E. A. Rogers,
17, Leinster Avenue, East Sheen ; Hon. Treasurer,
Mr. K. L. Davy, 11, Sheen Gate Gardens, East
Sheen.

The following were elected to the Committee :—

Messrs. Swain, Lloyd, Driver, Appleton-Smith,
Poole and Wootton. They were empowered to
draw up the rules for confirmation at the next
meeting.

The subscription was fixed by the meeting at
10s. 6d. per annum, payable in advance.

Over 30 visitors signed the membership form
before leaving, and many more promised to send
theirs along.

Many gentlemen with aerials known to the
Society were not at the meeting, and it is hoped
that they will turn up at subsequent meetings.

Several ladies were present, and the members
hope to see many more.

Mr. Hope-Jones, on behalf of the meeting,
thanked Mr. and Mrs. Davy for allowing the use
of their room, and a hearty vote of thanks to Mr.
Hope-Jones for taking the chair and being the first
hon. member, terminated a most successful
evening.

Full particulars of the Society will be gladly
sent by the Hon. Secretary from the above address.
Swinton and District Amateur Radio Society.

Hon. Secretary, Mr. Geo. T. Bultitude, The
Slade, Swinton.

At the weekly meeting of the above Society
Mr. ¥. Finn, of Swinton, gave a lecture on ‘A
Three-Valve Panel and its Circuit.” Mr. Finn
illustrated by the blackboard each valve and its
connections, and then reviewed the whole circuit
in detail. Later Mr. Finn gave ‘ Points on Aerial
Erection,” which proved very instructive. Mr.
Finn was thanked for his address.

The Society passed a resolution ““ That the mem-
bership be open to either sex,” and new members
will be welcomed every Thursday.

The Fulham and Putney Radio Society.

Barnes,

Hon. Secretary, Mr. J. Wright Dewhurst, 52,-

North End Road, West Kensington, London, W.14.

The above Society held a meeting on Friday,
September 22nd, which was well attended and
several new members were made.
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After the buzzer class a large variety of apparatus
and components were shown by the members
and a variety of interesting discussions took place
regarding the various parts.

Mr. Calver presented the Society with a large
number of basket coils, a large tuner coil, and also
a basket-coil winding former. Mr. Hart Smith
presented a book for the library and also a number
of Morse code instruction leaflets.

Mr. S. W. Martin presented a piece of apparatus
which, after alteration, will make an efficient
practice key.

A vote of thanks was accorded to the above
members, and the meeting closed at 10 o’clock,
leaving some of the members listening in on Mr.
E. V. Barker’s multiple valve set.

Otley and District Wireless Society.

Hon. Secretary, Mr. N. Weston, Student 1.E.E.,
24, Guycroft, Otley.

A lecture was given by the Hon. Secretary on
““ Secondary Cells,”” describing their construction,
care and maintenance, at the meeting on September
22nd. Fausé and Planté cells were dealt with,
and characteristic curves showing voltage, specific
gravity and discharge during charge were drawn
on the blackboard of main types of prominent
makers’ cells. Mr. H. Johnson exhibited a novel
three-valve set with combined crystal, incorporating
“ Dewar ” switches, so that Mark 111 tuning
coils, and duolateral coils could be used for short
and long wave tuning; also one, two or all valves
could be switched in circuit, or crystal only used.
The set reflected great credit on the maker, and good
results were obtained. A further set of lectures
will be given on elementary wireless telegraphy,
and it is hoped that rapid progress will be made
in order to pave the way for more advanced lectures.

A fourth lady member was enrolled. Until
further notice meetings will be held every Tuesday
at 7.30 p.m. for Morse practice, and general
meetings, and lectures every Friday, at 8 p.m.

Southport Wireless Society.

Hon. Secretary and Treasurer, Mr. R. W. Brown,
71, Norwood Crescent, Southport.

A series of very interesting lectures have been
held during Septemher by the above Society at
their headquarters, Queen’s Hotel, I’romenade,
Southport.

On Monday the llth, Captain F. C. Poulton,
0.B.E., gave a lecture on ‘ Electrical Measuring
Instruments,” describing in detail the construction
and working of voltmeters and amperemeters.
The lecture was very instructive to all present,
and was highly appreciated.

On Monday the 18th, a lecture was given by
Mr. E. Lomas on ‘‘ Automatic Telephones.” This
lecture was also very much enjoyed by all the mem-
bers present.

On Monday the 25th, Mr. E. R. W. Field
explained and demonstrated a new ‘‘ Rejector
Circuit " set.

The lectures in question have all brought full
attendances, and a further series are in contempla-
tion. Amateurs interested in the above Society
can obtain full particulars upon application to
the Hon. Secretary.

Streatham Radio Society.

Hon. Secretary, Mr. 8. C. Newton, ‘‘ Compton,”

Pendennis Road, Streatham, S.W.
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A meseting of  the above Society was held on
Wednesday evening, September 13th, at the head-
quarters, 35, Streatham Hill, S.W. Mr. Bevan
Swift as Chairman presided.

This is the sixth general meeting since the forma-
tion of the Society, and it was attended by the
majority of the members and several visitors.

The Treasurer arranged for a photograph to be
taken of the members, and several new members
were proposed and seconded.

A demonstration was given by Mr. Smith, who
used a four-valve set, very kindly lent for the occa-
sion by Mr. Travers, of the Radio Appliances, Ltd.,
Streatham.

Sir William Lane Mitchell, President of the
Society, whom it was hoped would have been able
to turn up, sant a letter to the Secretary, expressing
his regret at his non-attendance, and wishing the
Society every success. The Treasurer reported
on the satisfactory state of the funds of the
Society, and the Secretary stated that negotiations
were now taking place for affiliation to the Wireless
Society of London. He also reported that applica-
tion had been made to the Postmaster-General for
a raceiving licence. Several members promised
to read papers, and a committee meeting was
arranged to discuss and arrange a programme
for the winter session. The meeting closed at
10 p.m., with the usual vote of thanks to those
responsible for the demonstration.

The mermbarship of this Society is growing
rapidly ; it is now nearly 40, and a very interesting
programimne is being arranged, so that members
may receive instructions, advice, and spend an
enjoyable evening together.

The Secretary will be pleased to receive applica-
tions from wireless enthusiasts resident in the
district.

Iiford and District Radio Society.

Hon. Secretary, Mr. A. E. Gregory, 77, Khedive
Road, Forest Gate, E.7.

On Thursday, September 14th, at an informal
meeting, the Society again had the pleasure of a
lecture delivered by Mr. Gregory, the Secretary.
The subject, ““ The Elementary Principles of the
Valve,” is generally admitted to be a difficult
one to speak on, but this was not the case with
Mr. Gregory.

The lecturer began with the electron theory,
and gradually advanced to the two and three-
electrode valves. The working of the two-electrode
valve was fully explained, showing how the valve
acted as a relay. It was then shown how, by the
insertion of the third electrode, the grid, the flow
of electrons between filament and plate could be
controlled. The practical method of plotting the
“curve” of a valve was explained with the aid
of diagrams and an imaginary curve was plotted.
From this curve the correct point on which to
work was explained.

As usual, at the end of the lecture questions
were invited, but none were forthcoming, probably
owing to the excellent and lucid way the lecture
was given.

This was undoubtedly the best lecture the Society
has had, and Mr. Gregory is to be heartily con-
gratulated on the results of his efforts.

Owing to the fact that it was an * informal
meeting, the attendance was not as good as one
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might desire. Mr. Gregory has kindly consented
to deliver the lecture again at a *‘ formal >’ meeting
in the near future.

The meeting closed with a vote of thanks to
the lecturer.

Membership is increasing. Applications should
be addressed to the Secretary.

Rhyl and District Amateur Wireless Society.

Hon. Secret&ary, Mr. C. Mitchell, 24, East Parade.

A demonstration was given on Wednesday last
on a two-valve receiving set. The Society’s new
headquarters, Arcville College, Russell Road,
proved an excellent place for reception of wireless
messages. Of great interest to the members was
the instruction as to how to put a small receiving
set together for practical use. Each part was
shown in detail and advice given on every point
possible.

On Wednesday, September 27th. a lecture was
given by Mr. D. T. Jones on ' Accumulators.”

Stockton and District Amateur
Society.

Hon. Secretary, Mr. William F, Wood, 4, Birkley
Square, Norton, Stockton-on-Tees.

The monthly meeting of this Society was held
on Thursday, September 14th, 1922, in the Concert
Hall of the Malleable Workmen’s Institute, Norton-
on-Tees.

The chair was taken by the Vice-President,
M:. S, G. Marston.

At the conclusion of the business a lecture
entitled '‘The Romance of Wireless > was given
by Mr. Norman Whiteley, of the Bradford Wireless
Society, and profusely illustrated with slides
specially prepared by the lecturer.

The progress of this particular branch of elec-
trical science was aptly illustrated and explained,
and a large and appreciative audience spent
a most interesting and enjoyable evening.

At the conclusion of the meeting hearty votes
of thanks were accorded to the lecturer and
lanternist.

The next general meeting is fixed for October
11th. .

Arrangements are in hand for holding classes
during the winter season, commencing in October.

Wireless

Fulham and Chelsea Amateur Radio and
Social Society.

Hon. Secretary, Mr. R. 8. V. Wood, 48, Hamble
Street, Fulham, S.W.6.

The above Society have obtained permission
to hold their headquarters at the Chelsea Polytech-
nic, Manresa Road, Chelsea, where all meetings
will now be held every Tuesday evening from
8 to 10 p.m.

Mount Pleasant Radio Society.

Hon. Secretary, Mr. W. R. Fleming, 156, Upton
Park Road, Forest Gate, E.7.

The inaugural meeting of the above Society
was held on Friday, September 22nd, when rules
were formed and officers elected.

For the present it was agreed to limit the
membership to civil servants.

A hearty invitation is given to all civil servants
to join the Society and the Secretary will be pleased
to forward particulars.
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MAGNAVOX ,

THE WORLD'S FIJ\QEST

LOUD RADI(?

brings it
SPEAKER “&*
Brom/cmtmg faithfully reproduced

with maryellous clarity and volume

No. E12:2
IMMEDIATE DELIVERY. (18" Horn\.
Visit our Stand No. 34, All-British Wireless Exhibition,
Horticultural Hall, September 3oth to October #th. YOUR
Manufacturers & Sole Licensees for Europe

Sterling Telephone & ElectricCo.,Ltd. EAQUIRIES

TELEPHONE HOUSE,
210/212, Tottenham Court Road, London, W.1 INVITED,

Telephone No 4144 Museum (7 lines). Telegrams: Cucumu Wesde, London.”

Works: DAGENHAM, ESSEX.
BRANCHES : NEWCASTLE-ON-TYNE : 9, Clavering Flace.
~—— CARDIFF: 8, Park Phc.

Xv

YOUR WIRELESS SET IS ONLY AS EFFICIENT
AS YOUR BATTERY IS RELIABLE,
THEREFORE ALWAYS USE

HART BATTERIES

SUITABLE FOR

HIGH AND LOW TENSION CIRCUITS.

IMMEDIATE DESPATCH FROM STOCK OF FOLLOWING TYPES :—

® AMPERE HQUR APPROXIMATE OVERALL ! NET PRICE EACH
TYPE _;3&‘ “CAPACITY DIMENSIONS TYPE OF Box  02sh with Order. Carriage Paid
& Contia- Inter- ! 5 For Two or
“mous_| mittent WIDTH LENGTH  HEIGHT Si-gly more
P.L.3 2 1 2 27/32”" i 2§ . 37 ! CELLULOID ’ 3s. 0d. ] 2s. 6d.

N 2 roon 2 15732 2 11/167, 34 EBONITE 6s. 9(1 ‘ 5s. 8d.
SO AR A A A S S
AP)7 2 11 i 22 :!' S | EBONITE G 0d 5s. 9d.

I

THESE CELLS CAN BE SUPPLIED MADE UP IN BATTERIES OF ANY REQUIRED VOLTAGE. SPECIAL
PRICES FOR SUCH BATTERIES WILL BE QUOTED ON APPLICATION.

Visit our Stand No. 17. All-British Wireless Exhibition, Horticultural Hall, September 3oth to October 7th.

HART ACCUMULATOR CO., LTD.

STRATFORD, LONDON, E.l5
BRANCHES :
BELPAST .. .. .. 41, CHICHESTER STREET GLASGOW .. 107, WELLINGTON STREET
BIRMINGHAM . .. 174, CORPORATION STREET LONDON ... 36, VICTORIA STREET, S.W.1
BRISTSL .. .. .. .. 37 VICTORIA STREET MARCHESTER ... .. 4, VICTORIA BRIDGE

YORK--6, BRIDGE STREET
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BLECTRICAL DISPOSALS SYNDICATE

%,
R GOVERNMENT SURPLUS o,

g 4}0@@*1

¢ FURTHER SELECTIONS FROM OUR STOCK %

Condensers.—Two on ebonite base, mica and foil, -0003 mid., 5/-
pair; -002 mid., 6/- pair.

ators.—Containing cabinet 53" X 7”7 X 6”, hinged hollow
id, 200 ohm choke coil with #ib. 36 8. W.G. D.S.C. wire, one

6-Voit 20 actual Amp. Hr, Acoumulators.—New in glass jars
Very special Jine. Perfect for 3-valve work, £1 17s. 6d.

Transmitting Valves.—Marconi A.T. 40. A
number, £1 12s. 6d. very limited

2 mid. and two } mfd. mansbridge condensers, 1 D.P. plug and
flex, 6 fuses and holders, 6 lightning arresters, several sheets,

17 polished ebonite, terminals, etc.  Only a few now left, 12/6. FERT /Am"x gtubgl('%m)tfel)'_ e S U T (L 5
Battery Boxes. ——12} x 6” x 6%” each 1/8 6B.A. x }” cheese, 6B.A. x ¥" O, sk, 4B.A. b,
Tases, 78 X 5 cach 116 SBA. X ¥ grub (all brass), 34 * o o
x x og o - o

All painted wood with hinged lid and fittings, o X)5 o mn 5 R TR 6B-A- X ¥ (brass

Nuts,—Per doz. 0 B.A. x §”, 4d.; 2B.A. terminals, 1/-7
4B.A. hex., 3d.; 6B.A. hex. 3d.; 8B.A. hex., 3d., etc.

Table Telephones with Solid Back Microphones. 5/- each.
Telephone Receivers, G.P.O. Type. 3/6 each.

Plug and Jack, complete with Cord. 3/6 each,

Leads.—Red and Black twin twisted flex approx. 2 long, 4d. each
Eraiding.—Red or green for telephone cords, 1d. per yard
Power Transformers.—Prices on application.

Steam Engine with 100 volt. 10 amp, dynamo D.C., never been
run, £25 each.

2B.A. x §” cheese, 4B.A. x 1”7 (collar), 6B. y
C/sk (brass), 5d. doz. G DG

2B.A. X §” C/sk, 1B.A. x }" terminal, 3B.A. x §"
terminal (brass or brass tinned), 6d. doz.

OBA. X 11/16" cheess, 0B.A. x 1}” C/sk 2BA X
C/gk (brass or brass tinned), 9d. d

Etc, ete., ete.

If what you require is not on the list
'PHONE : MUSEUM 643.
WRITE : 6, MARKET PLACE, W.1.
CALL: 84, GLENGALL ROAD, PECKHAM.

TECHNICAL ADVICE FREE.

TO GOVERNMENT

BRITISH EBONIT SPECIFICATION
FOR BRITISH WIRELESS.

MANUFACTURED BY:

THE BRITISH EBONITE GO., LTD.

HANWELL - - . . LONDON, W.7

APPLY FOR LIST “W.”

SPECIAL QUALITY RODS, TUBES,
and SHEETS FOR WIRELESS.
ALL USUAL SIZES KEPT IN STOCK.
Grained Ebonite is a Speciality.

¢ Ebonitical, Han, London.”
Ealing 1689.

WHQLESALE
ONLY.

GRAMS :
PHONE :

TEL
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Questions and Answers

NOTE.—This section of the magazine is glaced 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) Hach question should be numbered and written on a separate sheet
on one side of the paper, and addressed ‘ Questions and Answers,” Editor, THE WIRELESS WORLD AND RaDIO
REVIEW, 12/13, Henrietta Street, London, W.C.2. Queries should be clear and concise. (2) Before sending in
their questions readers are advised to search recent numbers to see whether the same queries have not been dealt
with before. (3) Each communication sent in to be accompanied by the ‘‘ Questions and Answers’ coupon
to be found in the advertisement columns of the issue current at the time of forwarding the questions. (4) The
name and address of the querist, which is for reference and not for publication,to appear at the top of every sheet
or sheets, and unless typewritten, this should be in block capitals. Queries will be answered under the initials
and town of the correspondent, or, if so desired, under a “ nom de plume.” (5) In view of the fact that a large
proportion of the circuits and apparatus described in these answers are covered by patents, readers are advised
before making use of them, to satisfy themselves that they would not be infringing patents. (6) Where a reply
through the post is required, every question sent in must be accompanied by a postal order for the amount of

1s., or 3s. 6d. for a maximum of four questions.
one time.

In view of the serious interference which an
oscillating recetver can cause to other receivers in
its netghbourhood, it is understood that for broad-
cast wavelengths, certainly, and possibly for all
wavelengths, the Postmaster-General will in future
allow no type of circuit which is capable of oscillating
and so energising the aerial.

The necessary consequence of this restriction ts
that if reaction of the type commonly used in the
past 18 still employed, it must be in such a way that
the oscillation point cennot be reached over the
wavelength range of the receiver, however tightly the
reaction cotl is coupled, and with whatever values
of filament voltage or plate voltage the set is worked.

In order to comply with this requiremenent, it 1s
essential that the reaction coil should be sufficiently
loosely coupled to the aerial inductances as mot to
set up oscillations, or alternatively the reaction maight
be arranged between the grid and plate circuits of a
high frequency amplifier as shown on p. 715 of the
issue of September 2nd, and p. B67 September 30th,
1922,

We strongly urge readers who are making or using
sets of the wusual reacting type to either reduce
the amount of reaction which they can employ to
such an extent that they are perfectly satisfied that the
set can never oscillate, or to cut out their reaction
entirely.

“JW.C. (Streatham) submits a blueprint
showing the construction and connections of a detector
panel, which is provided with terminals for aerial
and reaction circuits, and asks for method of con-
necting up two slide inductances to this apparatus.

Wired as shown, it is not possible to make use
of a two-slide inductance with this panel, excepting
of course, by using the valve as a detector only,
and not producing reaction effects. To do this,
connect the aerial to one end of the inductance
coil and one slider to earth. Short circuit the
terminals marked ‘ reaction > and connect the one
marked “ G » to the aerial, and that marked *“F ”’
to the other slider. What you really require is a
loose-coupled inductance. Your panel should be
arranged as shown in the diagram on page 456 of
July 8th issue, excepting that the variable condenser
may be connected across the grid leak for use as a
variable grid condenser. You might read the
article referred to and follow up the constructional
details given in that and subsequent issues.

(7) Four questions is the maximum which may be sent in at

‘“K. A. T.” (Broadstairs).—Your questions
do not tell us what single unit set you are referring
to. However, the diagram (Fig. 1) will show you
a typical set for the results described. A set as
shown in this diagram may be used independently
of any other apparatus. Two or more of these
units may be coupled together in various ways,
and it is, of course, possible to use coupled circuits
and valves without using units of this type.

REACTION
o)

0-0003 uF [ |
R O |TELEPHONES
O00!AF «—{OR COUPLING
INPUT [rRaNSFORME®
‘LO
o4 s
©

Fig. 1.

“H.W.C.”” (N.15) is unable to erect an aerial
of greater length than 30 ft., and asks whether we
would recommend wunder the circumstances the use
of a three-wire aerial.

Yes, but endeavour to space your wires as
far apart as possible, say at least 5 ft., whilst at the
same time the spreaders must not be too heavy
or the increased sagging may counteract any
advantage you may gain by putting up the extra
wire. The three-wire aerial will have increased
capacity, and consequently when tuning with a
variable condenser the adjustments will be less
critical, as the proportion of variation in capacity
will be less.
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¢ ENGINEER BEGINNER *’ (London) wishes
to recetve Duich concerts and other telephony on a
Sframe, and asks (1) Winding for switable frame to
be used with the two or three-valve set.  (2) If the
circuit shown on page 554, July 29th issue, would be
suitable.

(1) It is difficult to receive PCGG in London
with a three-valve set and frame aerial. At least
six will be required, the circuit being on the lines of
Fig. 2, of the issue referred to. For PCGG
the aerial might bave ,sides of 5’, with
about 10 turns, spaced }” apart. More turns might
be added if desired for FL and similar stations.

ary should be taken to H.T. plus and L.T. minus.
(3) We do not recommend the use of the ordinary
pattern telephone jack on the high frequency side
of the amplifier. There is, however, a special
variety of break-jack on the market which can be
adopted without fear of detrimental effects. We
do not understand why your reaction coil has to
be reversed when altering the number of L.F.
volts in circuit, as no change is made in the detector
valve plate circuit however many valves are
switched in or out. We can quite understand,
however, that a reversal may be necessary when
switching from one to two H.F. valves, and this is

(L

— -

Fig. 2.

“TUK.? (Runcorn) s constructed o 5-valve
amplifier as shown on page 117 of ** Wireless Tele-
graphy and Telephony,” by E. Redpath, and is not
obtaining satisfactory results. and asks (1) The
directions of windings for the transformers.  (2) Suit-
able windings for H.F. transformers. (3) Switability
of telephone jacks and cords for receiving circuits,
und (4) Whether the set is suitable for the reception
of telephony with « loud speaker.

(1) H.T. plus is taken to LP.. plate to O.P..
grid to LS, L.T. minus to O.8. (2) You will
have to determine the exact windings of the
transformers by experiment, but as a guide you
must bear in mind that two single layers of 300
turns each on a 21" ebonite foriner, insulated from
one another by a single.layer of empire cloth, will
produce a transformer suitable for operations on
wavelengths from 500/750 metres. 1f you adopt
the type of transformer of which the windings are
placed in a groove, we can, working on this basis,
roughly calculate the number of turns required,
bearing in mind that the concentration of the turns
into a smaller space will increase the value of
inductance. When winding in a groove, make
both windings in the same direction, taking the
leads which come out between the two windings to
plate and grid, and the leads that pass from the
mside of the primary and the outside of the second-

\

due to a reversal in the connections of one of the
H.F. transformers. You must test yvour trans-
formers out separately, and obtain identical results
from cach.  When using two stages of H.F. ampli-
fication. the two intervalve transformers must be
of identical value, otherwise one will filter out
wavelength for which the other is arranged to give
good amplification. (4) Yes, on a good aerial.

**RADIO *’ (Norway) asks questions about the
Armstrong super-regenerative circutl.

(1) This circuit is not suitable to cover a range
of 120/10,000 metres. It is probably intended as
a short wave circuit. In any case wavelengths of
the oscillating ecircuits must be several times the
wavelengths of the tuning circuits. We do not
advise this circuit for reception much above 1,000
metres. (2) Pancakes to tune to 10,000 metres
become very unwieldy in size. For this purpose
we should recommend small pancakes placed side
by side with ebonite spacing washers between
them about }” thick. We should suggest about
10 pancakes with 80 turns on each, and a mean
diameter of 3’ as suitable. .

‘“A.G.C.”" (London) asks (1) To what wave-
length a coil 11”7 X 6 wound with No. 26 will tune
a 100 ft. aerial, 6 ft. high. (2) Whether a potentio-
meter s needed with zincite-bornite crystal.

(1) Approximately 2,500 metres. (2) No.

OQC¢TOBER 7, 1922
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ALL-BRITISH WIRELESS EXHIBITION AND CONVENTION
HORTICULTURAL HALL, WESTMINSTER, S.W.
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STAND STAND
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THE TELEPHONE MANUFACTURING CO. LTD

HOLLINGSWORTH WORKS, WEST DULWICH, S.E.21
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OR,

he Valve for

For receiving vocal and in-
strumental items you must

have Mullard “ORA"™
Valves to get the best results,

Oscillates—Rectifies—Amplifies

Specially recommended
where good detection and
amplification are required.

15/- each

IMPORTANT NOTICE.—The . .great demand

for Mullard ORA valves and other accessories has
compelled us to open much larger works.

Mullard Radio Valve Go.Lfci

45, Nightingale Lane, S.W.12.

Contracfors to HM Admiralty.
‘War Office Rgyal Air Force & PosOffice.

Telephcne Telagroms:
Hum)ll ADC(’[‘) R.Jov*"n-".o‘ 4

Giascow Depot: 15, Wondside Terrace, Newcastle Depots 17, Sandhill,
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‘“A.F.”” (Wimbledon Park) asks (1) Whether
it is possible to operate a reluy for his present set
with, say, the addition of one or two note magnifying
valves.  (2) What type of relay we would recommend
him to wse, and (3) «a swituble circuit.

Yes, this can be done, and depends entirely
upon the efficiency of the relay adopted. You
should” connect in circuit between the secondary
of the last low frequency amplifier and the relay
a perikon erystal. (2) The relay to which you
refer can be thoroughly recommended, or alterna-
tively, you might try the large pattern Siemens
type relay, which you can obtain from many dealers
in ex-Government apparatus. (3) The whole
matter of recording has been dealt with very
fully by the Wireless Society of London, and a
copy of their discussion on the subject, together
with many useful and well-tried circuits, can be
obtained on application to the Secretary.

‘*E.H.B.”" (Somerset) submits « circust diu-
greon and asks for eriticism.

For the reception of telephony, particularly
on short wavelengths, you are recommended to
tune your aerial and reaction coils with air dielec-
tric  variable condensers. The grid condenser
should be bridged with a leak of about 2 megohms ;
otherwise your circuit is quite correct. As your
present coil seems to tune to rather long wavelengths,
vou might try making up two coils as shown on
page 328 of the June 10th issue, connecting one in
the aerial circait and the other in the reaction
cireuit, and laying them over one another to
produce the necessary coupling.

‘“E.B.”” (South Croydon) asks (1) Whether
cupacity reaction is as efficient as magnetic reaction
in the circuits usually adopted by amateurs. and
(2) Whether the use of a loose coupled aerial circuit
s recommended in the construction of receiver on the
lines described on puge 37, April 8th issue, and
whether reaction effects will be obtuined, seeing that
the grid 1s giving a positive potential.

(1) Tuned magnetic reaction is to be preferred
to the capacity arrangement, as it is easier to
manipulate, and produces constant effect on all
wavelengths, whilst the efficiency of capacity
reaction varies with wavelength and degree of
amplification. 1t is not advised for use with very
short wavelengths. (2) In the particular circuit
to which you refer, you will find it an advantage
to work with three coils—that is, a loose-coupled
aerial circuit. closed circuit with tuning condenser,
and tuned plate circuit. The positive potential
which is applied to the grid of the oscillator and
detector valves should be adopted with this eircuit,
but in the usual reaction circuit it is now becoming
common practice to connect the filament resistance
in the negative lead, joining the lead which gives the
aricl its potential, to the negative leg of the filament.

** RUPERT '’ (Tottenham).—(l) Circuit as
shown is quite O.K., except that a parallel condenser
is not needed at 1,000 metres. A one-valve set with
slab coils will not give satisfactory results on PCGG
in London. (2) The only way to appreciably
improve this set is to add further valves. (3) The
loud speaker suggested will not give much results
irom a single valve set, except possibly from 2 LO.
It should bhe used with a L.¥. amplifier and with
en ordinary telephone transformer.  (4) There are
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many ways of adding a second valve. See Fig. 5,

page 437, July lst issue.

‘*W.H.G.”” (London).—The usual method of
using a three coil tuner is as shown in, say, Fig.§2,
page 705, August 26th issue, although this method
is not likely to be allowed very much longer.
Particulars regarding types of transformers, etc.,
will be found in these columns in various recent
issues. We regret that we have not sufficient space
to collect these here into one reply. You can also
find many constructional details in articles on
special sets, as, for instance, the four-valve station
described in the July 15th and following issues.
Nee also Fig. 3, below,

8

—

Iy, 3.

**G,B."” (Ealing) usks (1) If « circuit will be
swituble for reception of telephony. (2) Maximum
wavelength to be obtained with a coil 43" x 104", of
No. 24 enamelled wire. (3) If a reaction coil is
necessary for the reception of telephony.

(1) Yes, except that parallel A.T.C. is not
necessary for short wavelengths, and for such
wavelengths grid condenser should be about 0-0003
mfds. (2) Without a parallel A.T.C. this coil
would tune to about 2,200 metres. This might.
perhaps be brought up to 3,500 metres with parallel
condenser without serious inefficiency. (3) No,
although additional range can be obtained by its
use.

** GRANDSIRE ’ (Ilkley).—For 20,000 metres
Your coils should have up to 1,200 turns. (2) Yes,
but probably not very sensitive.

** ELECTRON "’ Whitby Bay) asks (1) If we
consider a certain circuit good for telephony. (2) If
it will be infringing any patent. (3) If the circuit
will pass P.M.G. for licence. (4) What is the best
fransformer arrangement in the H.F. cireuit to cover
300/20,000 inetres.

71) Quite good. We presume, however, tlo last
intervalve transtormner, as well as the telephone
transformer, is intended to be iron cored. If so,
the primary of the former should have a condenser
across it. (2) Yes, particularly in regard to
reaction and the grid condenser and leak. (3) Almost
certainly not. (4) We should recommend inter
changeable plug-in transformers, of which about
five would be required with variable condensar
across one winding of each,
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¢ J.L.S.” (St. Annes) asks (1) If any improve-
ments can be made in a circuit submitted. (2) Reasons
Jor variable results with this set. (3) For a better
circuit. (4) For a’diagram showing how to add
two valves H. I\ to this set.

(1) The circuit shown is of quite good type.
You might add a switch to enable you to connect
in series the A.T.C. for short wavelengths. It is
unlikely that reaction of this type will be allowed in
the future. (2) As you do not give us auy clue to
the nature of the variations we cannot help you
much. Your aerial insulation may be defective,
or the earth variable and poor. Carefully built up,
your circuit should give as good results as most
others given in these columns. (4) Set might
become approximately]that as shown in Tig. 4,
page 706, August 26th issue.

l
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combination of H.F. and L.F. amplificution for
embodying in « five-valve set, for use under unfavour-
able conditions.

(1) If great range is required, it is advisable to
make use of at least one high frequency amplifier,
for although low frequency amplification gives
greater signal strength, it will at times not bring
in signals which a high frequency amplifier would
render audible, though perhaps of poor strength.
A combination of H.F. and L.F. is recommended.
and in order to prevent re-radiation, reaction can
be arranged between the plate circuit of the second
valve and the high frequency intervalve transformer,
as shown in the circuit on page 615 of August 12th
issue. (2) The two-wire aerial would be satis-
factory, but if vou can conveniently arrange the
four wires without undue sagging due to the wide

Fig. 4.

*“ TUNER *’ (Bembridge): asks (1) Suitable
dimensions for AT, to tune 200/30,000 metres.
(2) Swuitable tappings for this inductance. (3) What
capacity to use with . (4) Formule for calculating
the wavelength of a tuner.

(1) and (2) About the only satisfactory way to
cover such a range is to use a set of interchangeable
honeycomb coils as listed by many of our adver-
tisers. (3) 0-0005 mfd. for short wavelengths and
up o 0:0015 mfds. for long. {4}

A =188 v L C
meties mhys. mfds.

‘“H.S.” (Macclesfield) asks (1) For a loose
coupler to tune from 200 to 1,100 meters. (2) Which
of three arrangements of A.T.I. und AT.C. is the
most effictent. (3) Whether a certain set is as
efficient as a certuin type of instrument.

Lo {l) 67 x 4” of No. 22, secondary 5’ X 3" of
No. 26. (2) The arrangement of your Fig. 3 is
the best for these wavelengths. (3) The circuit
referred to is of the type suggested as an alternative.

“W.T.R.”” (Cheltenham) asks (1) Which is
to be preferred—one detector followed by two note
magnifiers, or one high frequency amplifier, detector
and low frequency amplifier. (2) Whether a four-
wire aerial would give better results than a two-wire
as he is limited as to length. (3) Whether 25 ft. of
earth lead is too much, and (4) Eor the most serviceable

and heavy spreaders, it would give you better results,
You should, if possible, erect a sinall mast on the
roof top to get the aerial higher than the house.
Read the article on ‘' Aerial Construction ” on
page 259 of May 27th issue. (3) Your earth lead
18 rather long, and may have detrimental effects
when receiving on short wavelengths. If it is
possible to well insulate it to the point of earthing,
it may be an advantage. (4) For demonstration
purposes you will need to use at least three L.F.
valves and a receiver; making use of one H.F.,
one detector and three L.F., should give the results
you require, though always endeavour to erect
the usual suspended wire aerial for reception instead

of a frame.

‘“C.V.T.”” (Headcorn) asks for the correct
method of operating his receiving sef.

As you do not say the exact type of recewver
which you have purchased, we regret we cannot
give you explicit details for manipulation. There
is no book that would give you in brief the exact
method for operating the outfit. We would recom-
mend you to obtain a knowledge of the theory
of wireless telegraphy by reading ‘* The Elementary
Principles of Wireless Telegraphy,” by R. D.
Bangay, followed by the * Oscillation Valve,”
by H. E. Penrose (Wireless Press, Ltd.). Why
not write to the manufacturcrs of your apparatus
and ask them for the information you require.
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Marconis Wireless
elegraph (b, 1t

ARE EXHIBITING AT THE

FIRST ALL-BRITISH
‘WIRELESS EXHIBITION

AT THE HORTICULTURAL HALL, WESTMINSTER

FROM SEPT. 30th. TO OCT. 7th

Chey are showing their
latest pattern Marconjphones,
together with apparatus
representative of other
branches of their industry

DO NOT FAIL 50 VISt
STHAND 24, oy s

HMARCONI HOUSE, STRAND, LONDOY.
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[LONDON. LIMITED.
3 FINCHLEY RD., ST. JOHN’S wOOD

HAS LARGFE STOCK
WIRELESS

Goods at Lowest Prices

HAMPSTEAD 1844

2 u"
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| f"fEM@g@

E!ATTERIES“

THE LARGEST SHIP
IN THE WORLD
— the White Star Liner

“ Majestic " — uses Exide
batteries for her wireless
installation.

No finer testimony to the
general reliability of Exides,
and their particular suitability
for wireless work, could be given

Visit our Stand No. 30. All-British
Wireless Exhibition, Horticultural
Hall, September 30 to October 7

. : : = HEAD OFFICE :

& @h[ﬂrﬁw EIRCIRICAL STORACE  Clifton Junction, Nr. Manchester
. - LONDIN SHOWROOMS :

Prices and Particulars on Application 219/229, Shaftesbury Ave., Londor, W.C.2
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‘* PATIENCE ’’ (Redhill) (1) Submits a circuit
of a three-valve receiver, and asks for criticism.
(2) Why it is difficult to eliminate carrier wave in
telephony, and whether we recommend the enclosing
of the high frequency transformer in an iron boz.
(3) Whether his apparatus is liable to re-radiate,
and (4) Whether we consider it suitable for operating
a loud speaker on signals from PCGG, FL, 2 MT,
elc.

(1) Your aerial switching arrangement is not
quite correct. You should arrange to connect
the aerial tuning condenser in series or parallel
with the aerial inductance only, whilst the closed
circuit should have its own tuning condenser.
The primary of the first low frequency transformer
should be bridged with a condenser of capacity
of 0-001 mfds. The condenser across the 4,000
ohin telephones is unnecessary. They should
merely be connected in series with the primary
of the last transformer, and arranged with a switch
for disconnecting or short-circuiting when not in
use. You will probably find it better to connect
vour low resistance telephones in series. The
detector valve should be one specially selected to
give good rectification, such as “ Q" or “ R.4b.”
We do not think you will find it necessary to arrange
such a variety of tappings on your high tension
battery, but on the other hand, the H.T. leads
from each valve should be brought along separately
to the battery and plugged in to suit the particular
requirements of the variety of valve. (2) This
depends upon the extent of modulation. Well
modulated telephony produces considerably damped
signals, and although uch easier to receive
free from howling noises, the damping, by broaden-
ing the band of wavelengths, somewhat decreases
the transmitting range. Very critical adjustment
of the reaction circuit is essential to eliminate
the trouble, which is due more to the design of
the apparatus at the transmitter than at the re-
ceiver. (3) Yes. To reduce re-radiation you might
arrange to couple a reaction coil to the intervalve
high frequency transformer, or at least to an
inductance placed in series with the secondary.
(4) For operating a loud speaker, you should add
two note magnifying valves, and even then it is
doubtful if you will get satisfactory results,
stationed so far away and using such limited
power. ’

‘*R.C.B.”” (Glasgow) submits a circuit and
asks for criticism.

The circuit is quite in order and should give good
results, but we would recommend you to tune
the primary of the intervalve oscillation transformer
with a small variable condenser having a maximum
capacity of about 0-0001. The second valve
should be arranged as a detector with grid condenser
and leak, and be of a type to give good rectification,
and you might substitute for the resistance capacity
arrangement a low frequency intervalve transformer.
This will give you considerably greater signal
strength. The reaction coil should be connected
in the plate circuit of the second valve. Your
circuit exactly as submitted should give satisfactory
results, but where amplification is desired, at least
one stage low frequency should be made use of.
We are unacquainted with the merits of the par-
ticular type of valve to which you refer, as you do
not state the type nuinber, and there are several
varieties of German valve available.
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‘“‘ W.H.S.W.”’ (Cookham) is constructing the
tuner panel described on page 471 of July 15th issue,
and asks (1) Whether it is necessary to construct
the special high frequency detector set described by
the author of that article, or whether he might use
it in connection with the panel described on page 455,
July 8th. (2) Whether he could add a particular
Sfive-valve outfit to this set, and (3) Whether we recom-
mend as an alternative arrangement the set described
on page 554, July 29th.

(1), (2) and (3) For a start we would strongly
recommend you to make up the tuning panel for
these three coils to the description to which you
refer, and use this in conjunction with the single
valve panel. This will bring in signals and will
indicate to you the lines upon. which progress
should be made to produce greater amplification.
The five-valve set is quite a good outfit, but in
actual construction it is somewhat complicated
particularly with regard to wiring up the various
jacks, and if not very carefully arranged would
give rise to a good deal of howling. The complete
outfit as described by the author of the tuner can
be recommended for general use. When you have
got your single valve set working, you might add
one note magnifier, and then later one high frequency
valve to any design you may prefer, and advice
on the construction of the various components
will be given as time goes on, under the heading
of ‘ Experimental Station Design.” If you are
desirous of rendering telephony audible from a
loud speaker, you will need at least a five-valve
set, consisting of three valves as arranged for use
in conjunction with the tuning unit, followed by
two low frequency magnifiers.

‘“F. T. S.”’ (Bromley) points out a slip in a
reply to * Radio 3 UC,” on page 603, in August 5th
issue, tn the last line of which « statement appears
that —

1,116
no= t—= 23.
He suggests that this might lead to a serious incon-
venience to amateurs possessing little electrical
knowledge.

We much regret the error, which is obviously a

compositor’s slip. This should read—

1116
"TTIE

We think that any amateur would realise the
nature of the error at a glance, and not be seriously
worried by it. He also asks whether certain
windings would be suitable for intervalve trans-
formers. The windings suggested would not be
efficient owing to their low impedance. We should
much prefer windings of 1 oz. and 3 ozs. of No. 44
DWS. The core suggested would be satisfactory,
and if the wires are long enough they may be
twisted round outside the windings so as to give an
almost closed iron circuit.

‘“L. P. E.”” (Sutton) asks (1) Whether the
switching arrangements of a three-valve set are correct
to enable any combination of the valves to be used.

Yes, except that provision should be made for
switching off the filament from the first valve when
it is not in use. 1If this precaution is omitted there
will be a considerable leakage of potential through
the grid and filament of the first valve.

= 2-3.
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‘“T.A.J.” (Chingford) asks how lo connect up
a? three-coil holder and cois as a single valve set.
~ Coils may be connected up as in Fig. 1, page 465,
July 8th issue, in which the middle coil of the
diagram is the fixed coil of the tuner. Two variable
condensers are necessary, used as shown in the
diagram.

e

4

1||

Fig. 5.

“ WINDY *’ (Maida Hill) asks (1) If an aerial
for crystal reception erected parallel to, but 6’ below
his aerial, is likely to give trouble or to be an advantage
to both. (2) What H.T. woltage is required for
“Ora” valves. (3) The relative merits of *“Ora”
and ““ R type valves.

(1) There is not likely to be any serious trouble
with 6’ between the aerials, but if the distance had
been less, each station would notice a considerable
falling off in strength when the other station came
into tune withit. (2) About 40 volts. (3) Without
discussing the merits of any particular make of
valve, a broad distinction between the two types
indicated is that the cylindrical type is electrically
somewhat more efficient, and the bulb type
mechanically a much sounder proposition.

¢ AUDIBILITY *’ (Thornton Heath) asks
questions about the Armstrong super-regenerative
circuit.

(1) The tuning coils should be arranged in the
normal way, and not as in the Reinartz tuner.
(2) and (3) Gauges of wire, capacities, etc., are
fairly optional, subject to the fact that the tuning
circuits should be suitable for the short wave-
lengths to be received, and the oscillating cireuits
for 5,000/10,000 metres. (4) These valves may be
used.

“ J.A.F.”” (Tor-Point) asks (1) The effect on
sets which he is likely to hear by moving a crystal set
from Plymouth to a point a little south of Ayr. (2) If
it is better to separate the crystals, or wire and crystal,
when shutting down for the night.

(1) FL instead of loud will probably be very
weak, and the number of ships you will hear will
probably be considerably reduced. (2) This is not
as a rule necessary. The fact that a point which
appears_sensitive overnight is found insensitive in
the morning does not necessarily indicate that the
crystals have been injured in-any way. a8
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‘« AMPLIFIER ’’ (Arundel) refers to the L.F.
amplifier on page 457, of July 8th issue, and asks
(1) Where to connect four terminals shown fo. (2) The
object of the 18-volt, 6-volt and 4-5 volt batteries.
(3) If the radio-frequency chokes are suitable for all
wavelengths. (4) Why the centre of the secondury in
the telephone transformer is earthed.

(1) We regret that we have no further informa-
tion as to the exact circuit this amplifier was
intended to be used with. (2) The 6-volt battery
i for filament lighting for all valves. The 18-volt
battery is probably intended for the grid potential
of the first valve. The 1-5 volt battery applies
negative potential to the grids of the last three
valves for the purpose of decreasing distortion.
(3) The radio-frequency chokes would only be
effective on short wavelengths, but would probably
be unnecessary at long. We consider these chokes
to be rather an ultra-refinement. (4) This is a
common device to prevent howling, and to give
increased stability of working.

“L.B.C.”’ (Harrogate) sends a diugram of n
tuner and asks (1) Best value of condensers. (2) If
certain Vernier condensers will be an advaniage.
(3) Values for Vernier condensers. (%) Any sug-
gestions for improvements.

(1) 1, 0-001 mids. 2, 0-0005 mfds. 3, 0-0003
mfds., but not really necessary. (2) Yes. (3)
0-00005 to 0-0001 mfds. (4) You might split the
aerial inductance into two coils, using only one,
the smaller of the two, for coupling to the closed
circuit.

«* CRYSTOPHONE ' (Wolverhampton).—
(1) The cireuit shown is quite correct, as are the
values of the condensers emnployed, except that it is
useless to put a reaction coil in the anode circuit
of a L.F. valve—it should be in the anode circuit of
the detector. (2) There are various ways of adding
another valve, most of which you will be able to
get from examination of circuits recently given.
(3) It is most unlikely that PCGG will be heard
plainly by you on a two-valve set. It is doubtful
whether you will get very satisfactory results with
four. (4) Coils suggested might be wound with
No. 26 wire. The reaction directly on to the
aerial in the way suggested is almost certain to be
prohibited in the future.

SHARE MARKET REPORT.
Prices as we go to press on September 20th are:—

Marconi Ordinary oo .. £ 6 0

" Preference .. .. 2 1 3
. Inter. Marine. . .. 1 7 1%
' Canadian 50 .. 10 0

Radio Corporation of America :—
Ordinary ac ac e 19 4%

Preference .. .. ac 13 6
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EXPE p- IENCZ

The
Cabinet
Set

de Luxe

This is a complete and seli-contained cabinet model. No aerial or earth leads are required, or external wires of any description.

It is as completely portable as any ordinary piece of furniture. L . . o

A powerful loud speaker of one of the best standard makes, particularly clear tone, is incorporated in the design, while high

and low tension batteries are accommodated in a special compartment.

VALVE SYSTEM. Seven valves are employed. The first three are conuected to specially designed high-frequency intervalve

transformers, fitted with tapping points on the windings and controlled by a coupled switch for simultaneous operation. The

liiourth valve acts as a detector.  The last three valves are coupled through audio-frequency transformers which are free from
istortion.

SIMPLICITY IN OPERATION. A most important feature is the utmost simplicity in operation which has been achieved -

To receive the broadeast programme it is only necessary to open the lid of the instrument, switch ou the valves and swing

the frame aerial into the best position. Neither special knowledge nor technical skill are required.

COMPLETELY SELF-CONTAINED. This model will operate equally well in any room of the house, out on the lawn or

wherever the broadcasting concert is required. For use in flats, hotels, apartments and other places where the erection of an

outdoor aerial is impossible, this self-contained model will be particularly welcomed.

HIGH GRADE CABINET. The cabinet itself is a really fine piece of workmanship. 1t can be supplied in any period or

other design required.

CONSTRUCTIONAL DETAILS. The highest quality fittings and apparatus are exclusively employed. They are of ou¥

own wanufacture and design and fully guaranteed. .

This model represents both in design and detailed construction the finest wireless receiving set now available. Ah:eg;dy it is

receiving very interested and favourable comment and will undoubtedly go far to enhance the reputation of British radio

engineers the world over. X 3

During the All-British Wireless Exhibition three models will be displayed on our stand No. 87, and we invite you to inspect

them.
PRICES AND OTHER PARTICULARS ON APPLICATION.

OTHER R.l. PRODUCTS : —CRYSTAL SETS, VALVE SETS, LOUD SPEAKERS, PRECISION AIR CONDENSERS,
HIGH RESISTANCE TELEPHONES, FIXED CONDENSERS, SERIES PARALLEL SWITCHES, ETC., ETC.

RADIO INSTRUMENTS, LTD,,

Managing Director : J. Joseph, M.LLE.E., late Manager to Mr. H. W. Sullivan.
Chief Designer : W. A. Appleton, M.B.E.,M.L.R.E., late Admiralty Technical Research Officer.

ONLY ADDRESS. Works, Offices, Showrooms : 12a, Hyde St., NEW OXFORD ST., W.C.1
Telephone : Regent 1908. 'Grams : “Instradio, London.”

We have the largest wireless works in Central London.
We are wireless engineers of established reputation.
Our name on wireless apparatus is a guarantee of satisfaction.

Visit our Stand No. 37. All-British Wireless Exhibition, Horticultural Hall, September 3oth to October 7th.

EPS. 13
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’ I 'EN years ago we started to manufacture and sell wireless apparatus, and though our
activities were diverted into other spheres during the War, we are still the leading
provincial wireless supply house.

To-day we describe some of the instruments we manufacture, and ask you not to forget to give

us a call at STAND 42.

All our apparatus conforms to the Postmaster-General’s Regulations, and is licensed for amateur
use in Great Britain under Marconi's Wireless Telegraph Co's patents. You are therefore
perfectly safe in purchasing our apparatus.

BRITWIRE Mk, III Receiver
(three valve), for use on all wave-
lengths.  Will receive telephony
or telegraphy on all waves from
100 to 20,000 metres without loss
of efficiency.

BRITWIRE Mk. I Tuner. Three
circuit, with series parallel
switch, aerial cannot radiate.

Price—Receiver .. £12 10 0
»»  Tuner ., 7 00

BRITWIRE Mk. IV Receiver (four valve), with two note magnifying valves.
By using this receiver telephony can be made audible over a large hall.

Price .. .. . £16 10 0

BRITWIRE Single Valve Note Mag-
nifier. By using this on your crystal
or valve set an astonishing increase
in signal strength is obtained

Price .. .. £3 0 0

BRITWIRE Two Valve Note Mag-

nifier. Price .. £5 5 0

BRITWIRE Three Valve Note Mag-

nifier. Price - £7 10 0

All the above valve apparatus licensed under Marconi patents for amateur use in Great Britain.

BRITISH WIRELESS SUPPLY CO., LTD.

6, BLENHEIM TERRACE, LEEDS. 18, ELDON SQUARE NEWCASTLE-ON-TYNE.
Tel : 26926, Tel : 360 CITY.

33, HIGH STREET, SOUTHAMPTON. 11, CHURCH STREET, WEST HARTLEPOOL.
Tel : 403. Tel : 378,

WORKS : LEEDS.
Visit our Stand No. 42. All-British Wireleas Exhibition, Horticultural Hall, Sept. 30th to Oct. 7th.
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Crystal Sets .. oa . .. .. .. £3

Phones, 4,000w. (Double headgear) na oo oo 29

L D e M 3e
o0 o o o o o - witc aminated brush, laoguere: .. 2

umps 72/-1b Grid Condensers (ebonite wih lerminals)- - .- - 23

0 uminium eys for .. .. .. .. -

Cut (any size, no dust) from 99/- b s o P AR L perden 1k
Terminals .. .. .. .. .. from 2/ per doz.

Filament Resistances, for under panel mounting. . .. 36

Nickel-plated Ericsson Microphones oo 5/-

Microphones, with replaceable insets 0o oo .. 28
Variable Condenser in Cabinet (21 plates). . .. .. 18/8
Intervalve Transtormers (wound with silk wire, ratio 5:1)  21/-
Condenser Plates (aluminium) . per doz. pairs -
Reel Insulators, 13" diameter .. . . . .
M. I Crystals in Cups, Zincite and Bornite . each 8d.
Ebonite Knobs, and knobs with 2 b.a. bush each  6d.
H.T. Batteries, 15v. og ao . . .. 3/
H.T. Battery Bozes, 10" x 5* X 8” with Switch and Fuses 6/6
Mahogany Instrument Cases, 13" x 8" X 6", with carry-

ing, lock and key .. .. .. .. 8/6
Wilson Transmitters, complete with interrupter, as new . . £6 10s.
Ex-G nmerct Teleph 1,500 w. (double headgear).. 10/8
Ivorine Scale 0°-180° .. .. oo 00 ..o od.

A. HINDERLICH,
Central Hall, Southall.

OUR SPECIAL LINE

Onl gg“ﬁ“‘“%%“m i .. .. .. .. .. 632
ne only, eston relay . ao oo co

oy Complete | sliders and oW 1/a

1/6 doz. Hlustrated lists ALL GOODS GUARANTEED.

Carriage paid on orders of £1 and over.

C. S. SWAN,
191, Bishopsgate

‘Phone, Bishopsgate 1155. (next to Brandons, Tailors)

Postage extra Two Stamps

ELECTRICAL SUPPLY STORES
5, ALBERT TERRACE, KING CROSS, HALIFAX

Everything

Visit us here at our Showrooms and Listen-in

on the

Multum-in-Parvo Crystal Sets

with all equipment including 4000 ohm Phones 1n
Attache Case and Mahogany Cabinets, also Colonial
Models, at £5 15s. 0d. complete.

(All Registersd Designs.)

Send for our List of Spare Parts, Phones, Loud Speakers and Valve Sets

for Wireless

Consolidated Trading & Mfg. Co., Ltd.

Phone : Southend 817 Associated with Chancery 7034

J. Bridge & Sons

Works :
Nelson Street, Southend-on-Sea

Office and Showrooms :
Cromwell House, Fulwood Place, Holborn
(Next to Chancery Lane Tube Station)
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The  Broadway ” Radio Works

Devonshire Road, Bexleyheath, Kent.

WE HAVE A LARGE STOCK OF
FILAMENT RESISTANCES
GUARANTEED,

Fitted with Pointer and Knob, 4/- each, postage 4d.
Fitted with Bevelled Ebonite Dial and Knob, 5/9, postage 5d

CONDENSERS

ALL TYPES AND VALUES.
EVERY ARTICLE GUARANTEED.,

F I N E S T WORKMANSHIP

AND FINISH.

J. B. BOWER & CO., LTD

Hanufacturing Electricians and Wireless Experts

15, Kingston Road, Wimbledon, S.W.19

TELEPHONE : Wimbledon 1030 WORKS : Merton

We are offering while the stock lasts—s5,000
Complete Wireless Sets made in our own works,
each set consisting of—

COMPLETE CRYSTAL RECEIVING SET

with a wavelength of 2,700 metres maxi-
mum, and 300 metres minimum.

BRASS WORK :
POLISHED AND LACQUERED. 1 Pair of 4,000 ohms Headphones

1 Hank 7/22 Aerial Wire (100ft.)

2 Reel Insulators
The whole Set for the sum of £3 15s. 0d.
Cash with order. Packed and despatched
carriage paid.
This is the cheapest and most efficient Receiv-
ing Set on the market, and is guaranteed by us.
You have no further expense. Just erect your

Cabinet| Pol-
Value Panel | Panel |Cabinet | Cabinet | Mount-| ished
in Mount- | Mount- | Mount- | Mount- ing As- Mahog-
MF. ingin |ing As-|ing in |ing As- sembled| any
Parts |sembled Parts :aembledc ti,l_l t(!abinet
abinef

0015 .. | 23/- 25/6 | 24/- | 26/6 | 383/~ 8/3
001 .. | 16/9 19/6 | 17/9 | 21/~ 26/- 5/6
00075 .. | 13/6 16/3 | 14/6 | 16/6 | 22/- 5/6
0005 .. | 10/6 13/- 11/9 | 13/9 | 18/~ | 4/8

oo lgﬁ {%43 %%;: %g;? ; 13;9 | i;? aerial, and you are ready to listen-in.
%g Z;: g;: g;: g/g \ %gfg | ﬂ: Send for our complete Illustrated List of Wire-
Vernier — 4/6 — 6/~ | 9/~ 3/6 less Parts

Fitted with Bevelled Ebonite Dial 1/9 extra.

We are exhibiting at the All-British Wireless
Special Sizes Made to Order. Price list on request.

Exhibition, at the Horticultural Hall. Come

ALL SUNDRIES AND COMPONENTS IN STOCK.
ORDERS OVER 20/- CARRIAGE PAID, and see us.

/4

Y4

a»
chty” OMPLETE sets of Wire-
,;_—:J”//f’%//%/ a less Apparatus in stock
W ) Tl ready for immediate

delivery; also Amplifiers,
Tuners, Loud Speakers and
all components.

E place our experience

V‘/ at your disposal—send us
your enquiries, or call—we

will gladly give you expert advice.

7
{ o
=

EGRETTI ® ZAMBRA

RADIO .DEPT.,

38, HOLBORN VIADUCT, E.C.1
LONDON

The Alanvniphons
Vo AMadels
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VALVE AMPLIFIERS
FOR CRYSTAL SETS

If you have a good crystal set, the most efficient
and economical method of increasing your range
is to build an H.F. amplifier from our set of
parts.

A set constructed on these lines receives tele-
phony up to 100 miles, and Morse from medium
power coastal stations up to 300 or 400 miles.
Lt is quite equal to many two-valve sets.
Everything necessary is supplied, including
panel drilled and engraved, polished walnut
cabinet, variable condenser, etc., etc. Nothing
to make, and only requires assembling. Com-
plete instructions and diagrams are included.
Valve and Batteries extra.

Price 45/' carr. paid.

Call or write for full particulars and free list *“ W.”

The OMNIPHONE WIRELESS Co.,
24 Warwick St., Regent St., London, W.1

20 yards from Regent St., between Maison Lewis and Robinson
& Cleavers. Phone: Regent 3335,

JUST PUBLISHED !
SIMPLIFIED WIRELESS

By Jonx Scorr-Tageart, F.Inst.P.

Author of
* Wireless Valves Simply Explained,”
ete., etc.

“ Wireless for All,”

An entirely new book for the beginner.

IT TELLS YOU

(1) All about elementary electricity.

(2) What the different parts of wireless circuits are for.

(3) How to erect your aerial.

(4) How to make inductances, variable condensers,
fixed condensers, crystal detectors, etc.

(5) How to make several types of complete receivers
out of the simplest materials.

WHY NOT MAKE YOUR OWN SET?
THIS BOOK TELLS YOU HOW!

PRICE 1 /-, postage 14d.

GET YOUR COPY TO-DAY.
From all Booksellers, or by return post from :—

aadto Press Lundey,
De;ereux Buildings, Devereux Court,

Strand, W.C.2 (Opposite the Law Courts).
Our Stand at the Exhibition is No. 27, Pay us a Visit !

HIGH FREQUENCY COUPLING

Use HONEYCOMB Duolateral

But be sure they are genuine

COILS

COILS for
HIGH FREQUENCY AMPLIFICATION as the
Direct Coupled Reaction, which is prohibited by the POSTMASTER-GENERAL.
IGRANIC Manufacture

RHEOSTATS

LOOSE COUPLING with

simplest alternative to

(De Forest Patent).

HONEYCOMB COIL.
(De Forest Patent.)

TRADE ONLY
SUPPLIED,

ai
TRANSFORMERS ||
|

= SEE OUR STAND
All - British Wireless Exhibition

ils being wound on Patent Vind
Machines. The most interesting Stand at the Exhibition

JaNTR

No. 4 |

B

INTERVALVE TRANSFORMER

Leesona Winding

[GRANI

ELECTRIC Co.

BIRMINGHAM - 73/74, Exchang:
Buildings.
CARDIFF - - - West Mail
Ltd. ety

GLASGOW - - 50, Woellington St.
MANCHESTER 30, Cross Street,
BRADFORD - - 8.Woodview Terr.

NEWCASTLE - 90, Pilgrim Strest,

anningham

149, QUEEN VICTORIA ST., LONDON

N

WORKS - - BEDFORD
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MORGAN & TAYLORS
RADIO ELECTRIC LTD.

Telephone No. 1239

“ BINGLECT”
Radio

in South Wales

We can give prompt deliveries of the following—
LOW RESISTANCE PHONES,

The Pioneers of  Wireless ”

new and fully guaranteed .. 25/-
Crystal Detectors .. oo .. 6/6
Switch Arms .. ac .. .. 2/6
Contact Studs .. oo .. doz. 1/6
Coil Stands (3 plug) .. oo .o 21)-
Condenser Dials. . .. .. .. 3/9
Filament Rheostats 50 00 .. 3/9
L.F. Transformers . o0 .. 20/-
Variable Condensers, 001 37/6

-001 for panel.r‘nounts 24/-

L} 1 <0005 1 L} 18/-
3] " <0003 " LL] 16/‘
’ 1 <0002 " 9 15/6

Postage extra.
Crystal Sets, Ebonite Sheet, Ebonite Rod,
Brass Rod and all other Wireless accessories
in stock. Send for Catalogue

10a, SNEYD STREET, CATHEDRAL ROAD, CARDIFF
Sole agents for S, Wales & Mon. for G. Z. AUCKLAND & SONS
TRADE TERMS ON APPLICATION

We have purchased large
quantities of these Strainers
in various sizes ranging from
3" to 7" overall length when
closed.

No other strainer manufactured
can compare for stl‘ength and
length of extension.

Price 1/9 each

POST FREE.

The trade are invited to wrile
for special terms.

THE BINGLEY
ELECTRICAL CO.

PARK RD., BINGLEY
Telephone 249.

THE ‘“BROADCASTE

is a Complete Amplifying Unit, combined with extra Sound Magnifier, £4 17 6

UILT on the latest scientific principles, the * * Broad-
caster ” is_designed to give the greatest amount of
amplification, and is specially adapted for receiving Broad-
casting, while the price is well within the reach of the
modest purse.

The * Broadcaster ” is fitted with terminals from which it
can be m;tantly connected with any receiving set on the
market, either Valve or Crystal.

A receiving set without the "‘ Broadcaster " s, comparatively

§peakmg, only a twentieth of what the same set is with the
" Broadcaster.”

The “ Broadcaster” must not be confused with so-called
Loud Speakers ; the extra Amplifying Unit which it contains

supplies the initial extra power required for the loud.

speaking device.

LEADING WIRELESS DEPOTS.

SUPPLIED BY THE

facturers bave decided upon £4 17 E

Owing to the unpreceden!ed demand
for the ‘' Broadcaster " the public are
advised to order immediately, either
from their local dealer, or direct from
the Manufacturers. Orders will be
dealt with in strict rotation.

PRICE : less Valve (only until a

certain quantity which the manu-

bave been disposed of )

Thenceforth the full price £6 10 0
will b: fixed. With all orders
received before November 20th, one
R.Type Valve will be included free
with each * Broadcaster.”

The *Broad " is pr d by prov.

pate t, and any |nfnngemem will be dealt
with summanly

MANUFACTURERS:

British Wireless C*

Incorporating

Midland Radiophone C*

Hearsall Works, Coventry.
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DRY BATTERIES

No. 4 W.

No.4W. Rectangnlar. 36 volts, 1 screw No.1W. Standard Pocket-
terminal and 8 plug ho'es with wander plug. 'amp size, 44 volts (as illus-
Size 63" x 2§” x 23" tration}, with patent spiral

PRICE - - 7/- EACH Y™
(Carriage Paid)

| All BRITISH MADE and

i Prices quoted are for -

: Carriage Paid.

No.1W.
Connect as Illustration.
(Patent applied for).

wire terminals for connecting

Incert straight terminal ia
spiral of nezt battery and tend
same, no soldering rejuirei.

PRICE 7/- Per doz.
(Carriage Paid)
NOTE.—(1 doz. = 54 volts}.

for WIRELESS SETS

No. 2. W.

No. 2W. SLAB. 7r15voits (11 cells) 3 screw
termina's, size 9” x {7 X 24" h

PRICE - - 3/- EACH
(Carriage Paid)
No. 3 W. Rectzngzvlar. 15 VvoOits, 2 screw

terminals.
Size 33” x 2§” x 23" hish
PRICE - = 3/- EACH
(Carriage Paid)

(Telephone : Watford 617)

Manufactured by THE BRITISH BATTERY Co., Ltd.
Clarendon Road, WATFORD, HERTS.

You cannot get Results?

M.C.C. CONDENSERS

and your troubles will be over.

Fitted in
Panel Mahogany Box Fitted with”

Capacity. Mounting. with Ebonite = Micrometer
cale. Attachment.
0025 276 37/6 526
-001 15/~ 21/- 36/~
-0005 10,6 16/6 316
-0003 9/8 15/6 30,6
‘00015 8/6 14/ 29,8
-00008 7,8 13/6 28/6
-00005 5/6 11/8 26'6
Blocking Cond s, all iti .. .. .. 2/8
Switch Arms. . .. .. .. 2/8
Jet of -001 Spmdles, with nuts . ca oa .. 1/
et of -0005 Spmdlm. thh nutx .. .. oo 13
Large Spacers . . .. .. doz.  5d.
Small Spacers .. .. 5o .. .. doz. 3.
Vanes.. .. oo .. oo o0 ..doz. pair 1/9
Knob, drilled and tapped, 2B.A. .. oa .. oo 6d.

HART'S ACCUMULA'I‘ORS
4-Volt 80 amps oo . 50 .. 35/~
8 Volt 60 amps 80 .. 40/-
Mahogany Cabinets ma.de to your own specxi:catlon
Special terms for all above parts to trade.
Amateurs supplied with all parts at—

M.C.C. Wireless Components,

la, Gransden Avenue, Hackney, London, E.8

TO THE TRADE

Good range of
accurale Fixed
Condensers ready
to assemble or
complete. Best
graded Ruby
Mica and Ebonite

Tuning
Stands  of
best Ebon-
ite, Lac-
quered
Bras Fit-

tings, Ins-

flexible
leads to
work loose,
fray out
or short
circuit.

Value in
A ccuracy,
Finish, and

rice.

J. E. DAWSON, Manufacturing Electrician
20, West Street, Boston, Lincs.
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THE ZODE L THE MARK OF RELIA;I;LITY
COIL WINDER

1 to 12 volts. 1 to 35 amps.

VOLT & AMMETER

Combined Dead Beat Pocket Type. New and not German.
Splendid Instrument in Nickel Plated Case.

FOR DUO-LATERAL FORM COILS. Ideal for Testing Cells and Filament Current.

Wa h e s POST 5 NUMBER
y a 2] rices for coi en n
the bz‘styhl)t%;l':nt?eral formast;:’m ty;:ufg: tl?;om::: PAID LIMITED
cost of the ire !
Eh_e] Zbodel Machine iss dgsigriedhon sci;:lnlt(;ﬁc lines. OTHER EXCEPTIONAL VALUES.
uilt by meers. s that i P
it. WindsenD“uo-f_.ateralocloni‘l? ien aaco:pclelof :il:ml::a: Aerial Wire, Euamclled Hard Drawn, 7/22's Copper,

5/- per 100
rial Wire. " Bright Hard Drawn, 7/22’s Copper, 4/-
per 100",

on aay former., from 3/16"to 17 wide. The Coils
produced have been proved to have the lowest
distributed capacity.

Aerial Ingulators. Shell type, 2” x 2}”, green, 1/2 each.
CASH £2 . 0 . 0 POST Aerial Insulators. Reel type, 2” diameter, brown, 3d. each.
PRICE . . PAID Filament Resistances. For panel mounting, 2/8 each
H.F. Transformers, plug in type, 300 and 700 metres,
Obtainable from all Wireless Stores or direct from— 4/- each. )
H.F. Transformers, plug in type. 1,000 m. 4/6; 2,600 m.
WALLACE HEATON, Ltd RADIO 5/8 cach.

’ *y EXPERTS H.F. Transformers. Formers only, with pins, 3/- each

84, HIGH STREET, SHEFFIELD. Tangent H.F. Transformers. All ranges, 6/8 each

Switch Arms. Complete fitted with knob, 1/- and 2/6 each.
Dewar Switches. D.P. Change over, panel type, 2/- each,
Lightning Arresters. (arbon block tvpe 1/6 each.

Valve Holders. Flanged " A " type, 1/- Ebonite with
8 nuts, 1/§ each

Ebonite Panel fitted with 3 Valve Holders, complete, 4/-.
Ebonite Panel, fitted with 2 Valve Holders, complete, 2/3.
Valve Sockets, per set of 4 with 8 nuts, 7d.

’ Transformer Holder. With 4 terminals and wired, 3/6 each.

High Note Buzzer (Army Type), worth treble, 2/8 each
Telephone Transformers (Army Type), 9;- each.

Wireless Jacks, wnh plug, as illus., page 733, 1/« the pair.

Brown’s Type ‘' A" Headphones. Guaranteed new and

an unused. 8,000 ohms, 49,6; 120 ohms, 42/6. With
cords, 51/6 and 44 6.

Ever Ready Batteries (all sizes). 16 Volt, 3/8 each.
Mica. Clear Ruby, 002" thick 3 x 2 .1/- doz. pieces.
Inductance Slider Rod, }” square, 13” long, drilled, 6d, each
T Slider, complete with plunger for }” rod, 6d. each
THE A US R A LI A N Contact Studs. Fitted with nut and washer 1/3 doz
Condenser Vanes. Best Aluminium, 3}”, 1/8 doz. pairs
Condenser Spacing Washers. Small, 3d.. large 6d. doz.
MONTHLY JOUR NAL Condenser Screwed Rod, Brass 12” long, 4” 4d., 3/16” 6d.
Ingulating Tubing. Assorted colours, 6d. per yard.
Sheet Ebonite, 4” to 47 thick, 4/6 per Ib.

1at1 1 Terminals. Mark 3 N. Plated, 4B.A., 2,6 d
of Awviation, Radio-Tele- Tormaimals, Sl patienn, 30, dog 0
Dublh]::‘ Condensers. All cap2ac1txes 35t prices advertised.
. Grid Leaks. All resistances. 2 - and § - each
graphy 8 RadIO'Telephony Vernier Condenser. Panel tvpe -00003, 5 -.
Radio Instrument L.F. Transformers, 25/- cach
Tangent L.F. Transformers, 22'6 each.
Ivorine Scales. o-180, good quality, 8d, each.
grosmenensrsnsnanasens osesssesessassersesens éme Tabletlsm Sethof sge&o 1/_5 1
. . H inderviken Microphone Buttons, 5,- each.
E Price : A ""_"a_l H Burndept and De Forest Coils "/l stock. Advertised
: 1 I9 H Subscription § prices.
H H 8 - H Pot.entxometer 300 ohms. Pauel type on ebonite, 4/8 each.
o Post Free A . 21/ Condenser, 5-Plate. Panel type on ebonite, 5/8 each.

00000000000 0000000

Complete Ilustrated Catalogue, post free 4d., allowed for
off first order. Orders under 5/6 add 6d. for postage.

THE WIRELESS PRESS LIMITED A GO

12/13, Henrietta St., London, W.C.2 Macaulay St., HUDDERSFIELD.
Telephone, 341. Telegrams : * Thorough, Huddersfield."
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Radcom Rheostats

Control
Protect
Improve

Panel Mounting
a” J/I
s oz

Positive Stops at
zero and full resist-
ance -

Single Turn
Control

Smooth and Quiet

ey Guaranteed
PLAIN TYPE

PLAIN TYPE for Amplifying Valves - 5/-
VERNIER TYPE for Detector Valves - 7/86

adi
COMPONENTS IJ'.'-".
12/13, HENRIETTA ST, LONDON, w.C.2

Telephone : Telegram:
GERRARD 792, RADPONENT, RAND LONDON

FEATURES :

GREENSLADE & BROWN

EDS 2

**O0JAH " Slab Inductances (Stl of ‘i) 300-30.000

metres .. . 10 - Postage 9d.
‘“O0JAH " Curves (\(l of 8 mch, 7Y X 6", aud
circuits) 50 o 16 Postage 2d.
“ O0JAH ' Basket In luctances (set of ,) 300-5,000
metres .. . 7,- Postage 6d.
Trade and Factors’ enquiries Invited.
NOTICE.

-“00JAH " Slabs are the inductances which have gained
so much favour in the past with the Wircless Experimenter.
Many imitaticns are now appearing upou

the market, and to ensure pmcurmv thc
genuine artlcle not only specify ' O0JAH
brand in your orders but see that the packet - 00 AH/
is secured with the ‘“O0JAH” Seal, -

bearing the -Registered Trade Mark. TRADE MARK

ALL “OOJAH” INDUCTANCES ARE ENCLOSED IN A
TRANSPARENT COVERING AS THEY BEAR INSPECTION

LANSDOWNE ROAD. CLAPHAM, S.W.9.

Teepones| Bizon 828,

AGENTS WANTED

STAND
10

HORTICULTURAL HALL,
Sept. 30th Oct. 17th.

Sole Agencies for the Radio Productions
of FELLOWS MAGNETO Co., L1D.

Agencies
firm in each of the principal towns.

will be granted to one

WIRELESS MANAGER,

*Phones : WILLESDEN 1560, 1561.

Address applications to :

FELLOWS MAGNETO Co Lo

CUMBERLAND AVENUE,

*Grams : ** QUIRMAG, PHONE, LONDON.”

PARK ROYAL, N.W.10

(E.P.S) 4




XXX THE WIRELESS WORLD AND RADIO REVIEW OcroBER 7, 1922

Western Elecrfric

MAKERS OF OVER

HALF THE WORLD’S TELEPHONES

Wesrern Eleciric
LOUD SPEAKING EQUIPMENT

The Western Electric Loud Speaking Equipment is used in conjunction with any
good type of Valve Detectar Set for amplitying radio telephony speech or music,
and consists of a Loud Speaking Amplifier and a Loud Speaking Receiver.

e

A great deal of engineering development work has been carried on in connection
with this Equipment, and it is accepted that there is no apparatus in existence
to-day which approaches it in efficiency and general reliability. Both Amplifier
and Loud Speaking Receiver are so designed as to provide clear and true
reproduction over the entire musical range, that is, the Equipment will receive
clearly the low notes of a pipe organ and the high notes of a Violin or Soprano.
The Amplifier is specially designed and is contained complete in a polished mahog-
any case. A separate key controls the filament and is situated at one end of the
case, together with a five-step Switch. For the adjustment of the Volume of
sound Ventilation Discs and a Window for inspecting the filament without
opening the case are provided.

The Valves used in this Amplifier are special Western Electric type Valves,
and the Transformers are also designed expressly to reduce noise to the utmost
and to eliminate distortion.

Western Electric Company Limited.
62, Finsbury Pavement, E.C.2 Works : North Woolwich, E.16

Branches: Birmingham, Leeds, Cardiff, Newoastle, Manchester, Glasgow.
Visit our Stand No. 39, All-British Wireless Exhibition, Horticultural Hall, Sept. 3oth to Oct. 7th.
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Build your
own Valve Set

HIS Booklet shows you how, with P.S.

standardised Radio parts, you can casily

build a highly efficient Set with a screw-
driver and a pair of pliers—and without
previous electrical knowledge.

It explains how the P.S. Unit Systcm per-
mits you to add further Valves at any time
at minimum cost.

Thousands of home constructed Peto Scolt

Sets are already giving

splendid results all over
Post free

the country.
Our big” 32 page
illustrated cata-
logue sent free
with every Book-
let.

00O

Don’t miss our Stand
No. 16 at the Wireless
Exhibition.

SEND TO-DAY

Showrooms and Cfiices :
FEATHERSTONE HOUSE,
64, HIGH HOLBORN, W.C.1.

Il O
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ACCUMULATORS

Highest Quality. Lowest Prices.
ABSOLUTELY GUARANTEED.

IN CELLULOID CASES

4v. 40 amps. each 18/6 6v. 40 amps. .. each 26/3
4v. 100 amps. .. , 30/~ 6v. 100 amps.- » 41/6
All Sizes in Stock Packing Free.

Special Prices to the_Trade.
AN ASTOUNDING OFFER, QUITE GENUINE.
400 only, 4v. 60 amp., in Celluloid Cases.
AT 17/6 EACH.
These will not be sold before September 28th. This price

cannot be repeated when the 400 are sold.
And they are subject to Trade Discount.

SPECIAIL LINE.
WIRELESS HEADPHONES. 4,000 Ohms. Double Head-
band, each Receiver detachable instantaneously.  Highly
Efficient. Complete with Flexible and Cord.
UR PRICE .. .. 22/6.
SPECIAL PR.ICES TO THE TRADE.
WRITE FOR OURIWIRELESS LISTS.
VARIABLE CONDENSERS.
FIXED CONDENSERS.
COIL HOLDERS.
CONDENSER PLATES, ETC.

F.YATES & Son, Ltd

WHOLESALE ELECTRICIANS.
144, Church St.,Kensington, London, W.8

One M in. from Notting Hill Gate Sta, Phono—Park4z76

To the Trade Only

We are able to deliver the
following FROM STOCK

R.M.C. Liqud Grid Leaks (Prov.
Patent 12270).

Filament Resistances.

Aerial and Lead-in Insulators.
Switch Arms.

Set of Parts for
L.F. Amplifiers, etc.

Valve Panel.

Please give Trade References with
application for list.

Radio Manufacturing Co.,
100, DALE END, BIRMINGHAM.
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The London Telegraph Training College, Ltd.

Telepho: ’ BSTABLISHE
e Iemnanci Morse House, Earl’s Court, S.W. JLLIHELL
OFFICIALLY RECOGNISED BY THE WAR OFFICE AND POST OFFICE AUTHORITIES

CABLE AND WIRELESS TELEGRAPHY.

ARENTS desirous of placing their sons in either of the above Services and of affording them
Pthe best training facilities should epply for particulars of Courses and the methods of instruoction

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, eto.

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.

Prospectus contasning 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 formule and other information
for Wireless Telegraph Operators and is invaluable to Army Signalling Officers for range finding, ete.

. Price, complete with instructions for use, 1/-. Postage 2d.

Telephone— Telegrams—
iE “ WIRELQUIP,
R WESTCENT,
i LONDON.”

UNIT “ A” X ADAPTED FOR

PLUG-IN COILS.

Broadcast
Receiver W
fOf A“ Wave|engths FITTED WITH
al ' AERIAL SERIES

v

CONDENSER.
Write for our Illustrated

LIST “B” 1
Post Free - - - - 3d. e e iy

WIRELESS EQUIPMENT LIMITED,
90, Charing Cross Road, W.C.2.

%, Visit our Stand No. 14

%, 0
///////,/_ All-British Wireless  Exhibition, Horticultural Hall, September 3oth — October 7th. &
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INTERVALVE

TRANSFORMERS

Windings of best enamelled pure
copper wire.

Primary wound to possess correct
impedance when connected
in plate crcuit of average
“hard” receiving valve.
Designed to deliver maxi-
mum voltage.

Each layer insulated by
finest paraffined paper and
guaranteed not to break
down when correctly used. "

PRICE 23 '6 POST FREE.

Immediate Delivery from Stock.
Attractive Discounts to the Trade.

THE ASHLEY WIRELESS
TELEPHONE CO. LTD.

DEPT. W.
69, RENSHAW ST., LIVERPOOL.
R S S GRS

.

Secondary

Insulation

THE WIRELESS WORLD AND RADIO REVIEW

XXXiii

PATENT RADIO INSULATORS

(GOVERNMENT TESTED).

ABSOLUTELY WATER
& WEATHER PROOF.

No Soldering of Aerial Joints Required.

Atmospherics and Statics Eliminated.

Universally adopted by the British, American, French
and ltalian Naval, Military and Aerial Services.

GUARANTEE.

! We guarantee these insulators to
: have a higber consistent insulation
! capacity than any other form of
¢ insulation at present adopted for
{ Radio Transmission and Reception,

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

Generous Terms to the Trade.

ECON MANUFACTURING CO.,

LIMITED,

6, Holborn Viaduct, London, E.C. 1.

Phone : City 4148
Phone : Hop 2000.

Factory:
Paris Garden, Blackfriars, S.E.1.

All-British Wireless Exhibition,
STAND No. 50 (Annexe).
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HIGH GRADE
(Valve and Crystal)

WIRELESS
RECEIVING
SETS

all

and

ACCESSORIES

WE ARE Actual Manufacturers,
and give prompt deliveries at
compelitive prices.

TRADE ONLY

Our “SPECIAL NET TRADE
LIST " will be forwarded post free
on receipt of Trade Card or Memo.

ard & Goldsioney

J <@ q ManchisTER [3°

BIRMINGHAM WIRELESS
INSTRUMENT and COMPONENTS CO.
71 Broad Sireet, BIRMINGHAM

EBONITE PARTS—
Knobs. Highly finished, mat or polished. 34d., 4id. 54d.
Condenser Dials, Complete with knob. polished and eu-
graved, 3/- each. Without knob, 2/3 each.
Filament Resistances. Best quality, 2 8 each.
Valve Holders. Best quality, 1/- each. Special make and
mat finish, 2/~ each.
Grid Leak and Condenser. The best make on the market. 2 -,
Variable Condensers.* A really high class instrument,
‘001, 15/-; -c003, 9/6 ; -0003, 11/6.
Vernier Condenser. 3/9 each.
Coil Holders, 1/8 each. Coil plugs, 1/6 each.
Laminated Switch Arms. Best quality, complete, 1 6.
Ebonite Coil Stands. With three coil holders, suitable for
new circuit, 15/6. Beautifully made.
Brass Terminals, 2B.A. x 234", 23d. each. 3B.A. x 1§7,
24d. each. 3B.A. x 13", 2d. each.
Complete Set of Parts for making up a rooo3 Condeuser,
4/ ; -0005 condenser, 8/6; a -cor, 8 6.
All orders served in rotation, and customers immediately
advised as to the date of delivery if same cannot be executed
by return,
Prices on application for Intervalves, Telephone Traus-
form-rs, also H.F. Transformers.
Inductively coupled Tuping Induct
Plain Single Slider Inductance, 15/~ each.
Plain Double Slider Inductance, 16/~ each.
One-valve De‘ector Panels in Beau!iful Cabine’, 20 - each.
Western Electric Head ’Phones, 4,000 ohms, 30,- each.
SINGLE VALVE COMPLETE RECEIVING SET, fitted with
ebonite coil stand for three coils, a most efficient and
;;egfut instrument, less valve battery aerial and 'phones,
0Os.
Two-valve Sets, as above, in larger cabinet, £6 10s.
Three-valve Sets, as above, £8 10s.
Special Notice should be taken in regard to the complete sets
as lfllizey are far and away the best value offered to-day fo the
public.

£2 each.

F. .. —
LowFréquency Intervalve Transformers

Built up of Stalloy insulated laminations, silk
covered windings, terminals mounted on ebonite
block. Tested 1,000 volts.

Ratio of windings 1 : 3.

A guaranteed article offered by a firm with
many years’ experience in High Tension Trans-
former construction.

rrice. J() /.
SPECIAL TERMS TO TRADE.
Order now and secure prompt delivery.

MEDICAL SUPPLY ASSOCIATION
167/185, Gray's Inn Road, London, W.C.1.
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RADIO INSULATION

AS SPECIFIED AND USED BY THE BRITISH ADMIRALTY

BRITISH MADE PAX 0 LI N BRITISH MADE

TUBES DISCS PLATES, &c.

MANUFACTURED IN ALL FORMS, SIZES AND THICKNESSES

THE MICANITE & INSULATORS Go. LTD.

EMPIRE WORKS
WALTHAMSTOW LONDON, E.17
TELR@RAMS -—" MY TILITE, PHONE, LONDON." TELaPHONES —WALTHAMSTOW 738,789

GENTS’

LARGE STOCKS'!
PROMPT DELIVERY

7" oF L.F. TRANSFORMERS

L.F. Transformer. AND

“DISCOL” H.F. TRANSFORMER

SEND FOR SUNDRIES PAMPHLET “LD66.”
May we quote for your regquirements ?

GENT & Co. Ltd., raraDAY WORKs, LEICESTER

LONDON : -25 VICTORIA ST., S.W.1.
NEWCASTLE-ON-TYNE :—" TANGENT HOUSE,"” 52 BLACKETT ST.
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No need to spend time making these
connections. The Elwell note magnifier
contains them ready made,

The intervalve transformer is contained
in an iron case, allowing units to be
placed close .together without howling.

Tapped holes in two sides and base make
fixing easy. The unit will also stand
alone.

All connections are embedded in compound
and brought out to terminals. No soldering
necessary, The perfect insulation of the
grid connection ensures silent operation.

The valve holder hag specially long
leakage paths and an earth clip.

This patented amplifying” unit, when provided with a
valve and connected as marked on the terminals, is all
that is necessary to give one stage of note magnification
to your existing set.

Two, three or mors units may be coupled as shown, to
give as many stazes of note magnification as required.

PRICE

C. F. ELWELL, LTD,,

39/6 each.

AMPLIFYING
MADE EASY

W hen building a valbe set,
do not buy intervalve transformers.
Use Elwell Amplifying Units. They

save time, money and trouple.

When buying a valve set,

select one using these units.  They
enable the manufacturer to give you
a better job at a lower cost.

The unit featured is a note magnifier.

A similar design of unit is available
as an oscillation amplifier and a third
design as a rectifying unit.

WRITE US OR CALL.

Radio Engineers,

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

Telephone : REGENT 421,
Visit our Stand No. 45. All-British Wireless Exhibition, Horticultural Hall, September 30th to October 7th.
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FOLLOW Tt!cE)'. CROWD

STAND NO.1.

AT THE

ALL BRITISH

WIRELESS EXHIBITION
AND INSPECT

FLCICTERED

COMPLETE OUTFITS

All  Crystophone Receivers
will be fitted with the

Lattikone Tuner

(lattice wound cone coil, patent pending)

which combines in itself the func-
tions of a variometer and avariable
condenser, while yet possessing the
body and strength of a direct coup-
led inductance, and which will be

THE UNIVERSAL TUNER
OF THE FUTURE

Demonstrations of all Types
from 10 a.m. to 10 p.m

Visit our Stand No. 1, All-British Wireless Exhibi-
tion, Horticnltural Hall, Sept. 30th to Oct. 7th.

' "St-ra i 8}\*“
curved
des'('red_ |

-

Qutfit No. 1. Crystophope Receiver Qutfit No. 3. Crystophone *“* Scout”
Type 20 T.T., Crystor Aerial Outfit,a Receiver, Crystor Aerial Outfit, a pair of
pair of Sterling Headphones. 4,000 ohms, British Headphones, 4,000 ohms, packed
packed in suitable case - £7 :12:6 insuitablebox - - - £5:12:6

WIRELESS SUPPLIES CO.,
64, Mortimer Street, London, W.1.

CALL AND INSPECT OUR
. COMPLETE OUTFITS ..

IR I L EEET R R

evewamrsrosceman .
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THAT' S BETTER

WE were confident that when our friends were assured of the genuineness of our special offer
of Phones we should be assailed with orders. We bave already received very many repeat
orders and orders emanating from the same districts, from which we may conclude that thzy are
the result of recommendation. The full 1,000 have not bsen sold at the time of going to press
so that when this advertisement appears we shall still supply at our special prices bolow,

140 ohms N
23/6
4,000 ohms
-/ -
8,000 ohms
27/6

Will those of our customers who have already received price lists please note that our Condeaser Va s ar: rcduc d to 9d. per dozen fixed
or moving, and our Valve Holders to 1/- each.

Price lists 3d. post iree.

mammgmanes J ] CARTWRIGHT & CO.,

BURY—BENNETT & CO.,

12, Union Square. cChe Actual &V(anufaclurers
BOLTON—]. S. McLEOD,
189, Blackburn Road _____ 130-l32, LONDON ROAD, MANCHESTER.

; AGENTS WANTED

Telephone : 4209 Central. Works : BERRY STREET. Telegrams: * Pladuram” Maschester

SS THE POPULAR VARIABLE CONDENS G teed,
AT ABSURDLY LOW PRICES silent in action, and the finest value ever ofif?’red Harates
T Mg“ll)"tedt in Panel Sets of
INTERVALVE -0003 146 Mogpting. B
TRANSFORMER. -0005 17 6 14 - 7.
-001 22'6 19,- 11/-
Fitted with The sets of parts melude ebonite drilled, ready for fitting.
panel fixing plate Cabinets, 3,6 extra.
and earthmg wire THNE f%%ﬁ %ET llt?A'lz"gEéRY in walnut finished cage.
est of ¢ VOl t 3/6. N f
for iron core. 37 volts, 136, post 16, " - st of 25 cells,
F .ully tested ; L.F. AMPLIFYING UNITS, for adding to crystal, valve sets,
Ratio 5: 1 and panels for loud speakers, etc., mounted into walnut
cabinet, 6" x 8", 1 valve, 37'6, 2 valves, £3 3s., post 1/-.
BLACK INDICATION TABLETS, engraved white, Aerial,
PRICE 15/' Earth, 'Phones, React., Prim., Sec., A-T.L, AT.C. + LT,
Postage 9d. extra +~HT—, per set of 10 216
et et e e TUNING STAND for Honeycomb and Duo-Lateral Coxls
Call and  inspect 2-Coil Stand, 10/ 6; 3-Coil Stand, 156, Post, 8d.
our enormousstock holders, 1/3 ea.ch, 13 6 per doz. Standard pattem
_ or write for particu- . SENSITONE CRYSTAL.—The perfect mineral detector, 1/~ per
i lars and prices .tof; specimen, post free.
FOUERICI Sierents, "KNIFE SWITCHES ON EBONITE, D.P.D.T., 2,3; S.P.D.T.,
16; .8.T.D.P. 1/6.
Brass terminals, Wheatstone Bndges, Marconi Type FILAMENT RESISTANCES for Panel mounting, 36, post 4d.
16 Crystal Sets, Model L receiving sets, Shell insulators, MARK III TERMINALS, with nuts, 23 per doz., post 5d.
‘Wavemeters, etc., etc., etc.

SLAB INDUCTANCES, per set of 8, 10/8, post 9d.

J. Ll Pow S KY WElectrical apd "BASKET INDUCTANCES, per set of 7, 7,-, post 4d.

ireless Engineer

614, OLD FORD ROAD, BOW, LONDON, E.3 SCIENTIFIC SUPPLY STORES’

Telephone : East 3345 8, Newington Causeway, London, S.E.1.
Near Old Ford Station, . Nos, 8 or 39 'Bus *Phone, Hop. 4177.

- R e m— . e—
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STAND No. 25

THE TINGEY UNIT SYSTEM

cr. . R Al Az Az o T
£ s.d | 'Il. INDUCTANCES. B. Cou—l 000-8,500 metres £ s, d.
Cl1. CONDENSERS. One pair mounted in cage. 5 00 with approximate cahbr ion . . Price 117 6
R*. RECEIVER (for R. Valves) .. .. 417 8 | 11. INDUCTANCES. C. Coil—5,000-24,000 metres
R1*. RECEIVERS (for Mullard Valves) 4 7 8 with apprommate calibration . Price 3 2 6
R.S. SINGLE VALVE RECEIVER.. 310 0 ' J1. JUNCTION BRACKETS (8 styles)»h‘om 3 - to 6 6 each
R.V. UNIT H.F. to follow R.S. Unit 200 P2. BROWN’ SPHONES (D Type), 120 w. Perpair 2 8 6
A 2. MULTI H.F. AMPLIFIER UNIT, Choke and BROWN'S RELAY UNIT (mounted in case), for rapid
registance fype .. . 315 0 attachment to Tingey Units. No loose connec-
A3 MULTI L.F. AMPLIFIER UNIT .. 315 ¢ Bkoﬁ%n%% ?lna: u; %131 P 0 00 g lg g
A4. MULTI H.F. AMPLIFIER UNIT, without in- withou gey alJ ion) .
ductances or variable condenser 210 0 ‘ORA” MULLARD'S VALVES each 015 0
Pl. INDUCTANCE PLUGS 0 40
A24. COMBINED UNIT, tuned or stand-by poamon 315 0 ’ o, mcma LE TRANSFORMERS (300
T1. MULTI TELEPHONE TRANSFORMER UNIT 2 0 0 to 24,000 metres) each 8- to 12,-
11. INDUCTANCES. A. Coil—200-1,600 metres ‘ TINGEY (3-Valve) RECEIVER. 1 valve H.F., 1 Rect
with approximate calibration. Price 1 5 0 1 L.F. (without valves) o .. 810 0

COMPLETE RECEIVING SETS (VALVE) From £14,
All ““ Tingey "’ Valve Apparatus is duly licensed under Marconi Patents for Amateur use in Great Britain.

TINGEY FOR COMPONENT PARTS

£ s d. £ s d.

EBONITE, cut to size— ; FILAMENT RESISTANCE, Unmounted each 0 4 0

12 x 12 x % na 0 5 3 ' FILAMENT RESISTANCE, Mounted each 0 8 6

12 x 9x} 0 40 ; FILAMENT RESISTANCE and Valve Holder each 015 6

12 x 6x 1} 0 2 8 SWITCHES, 5 point .. .. -each 0 5 0

10 x 10 x } 0 4 0 ' SWITCHES, 10 point .. .. .. .. each 0 7 6

10 x 8 x } 03 8 WITCHES 19 point .. 0o .. each 010 0

12 X 3 %% . 0 1 4 ' EXPERIMENTAL VALVE PANEL .. .. each 115 0

8x 8x} .. .. .01 4‘ THREE-VALVE PANELS ach 0 4 6

GRID LEAKS, 1to 5 megohms oo .. each 0 2 6, CONTACT STUDS, small, cleaned and lacquered doz 01 3

ANODE R.ESISTANCES any resistance .. each 0 2 6 | CONTACT STOPS doz. 0 1 6

VARIOMETER OR REACTANCE FORMS .. 07 6 | VALVE LEGS .. .. .. .. .. doz 0 2 6

CONDENSER SCALES, Ivorme .. each 0 1 8 ’ VALVE PINS .. doz. 0 2 6
LAMINATED SWITCH A each 29 Various other component parts.

;‘,;;Zf;:c'ééM“WR H TINCEYﬁQ;

. HAMMERSMITH 1916
‘Telegs. » ‘Hammersmith,

TINGOIDAR Lonoon: SPEC/ALIST IN WIRELESS . London . W.6.
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EBONITE

SHEETS, RODS, TUBES, MOULDINGS, PANELS ,
TONS OF SHEETS ’

in London Stock suitable for all requirements of the Wireless Trade. <
ENQUIRIES INVITED.

|
I RADION .
|

This is the latest product of our Factories—a superior insulating material

for high grade sets, which in grain and colour closely resembles mahogany.

Manufacturers looking for something distinctive are invited to write us for
further particulars.

AMERICAN HARD RUBBER Co. (Britain) Ltd.
13a, FORE STREET, LONDON, E.C.2

TELEPHONE—12754 CENTRAL,

PROVIDENCE EMCE. WEST END LANE, KILBURN, N.W.6

o Services 1. 8, 16_ 28, 31 all pess Weet End Lane

Telephone. HAMPSTEAD 1261 Nearest Tube Station. KILBURN PARK ( BAKERLOO)

Our customers at our stand No. 38 at the All-British Exhibition this week have given us
further abundant proof of the success of our M.H. sets in use throughout the country.

3-Valve Detector Amplifier Type M.H.3

This instrument is a Three-Valve Receiver Unit, giving the range and
clarity of reception characterised by M.H.2. with the additional am- *
plification provided by an Audio Frequency stage of Amplification.

By a rearrangement of the linking strap (Top left of Panel) the latter
stage can be cut out, the set then being identical with the M.H.2.

The extraordinary popularity of this set is sufficient proof of its capa-
bilities,"and it is strongly recommended for general purposes where
range and strength of reception, with great clarity and freedom from
noise is required.

Price - - - £14 14 O Fis :
Accessories for this set to make COMPLETE STATION about £12 0 0.
Ask for our Booklet showing M.H. sets from 1 valve to 5 valve and full list of accessories in each case.
We are prepared to appoint further Agents and Representatives who will guarantee to STOCK AND DEMONSTRATE our

Apparatus,

EOURNEMOUTH (Hants) and DISTRICT is now covered by our baving appointed Messrs, J. E. Beale Ltd., of Bournemouth.
_
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BUTLER’S RELIABLE MANUFACTURES

H.F. TRANSFORMERS to fit Valve Sockets

N OB se | Range 8/3 Well-finished Crystal
1 300 6- 8 6000 9/9 Set, enclosed in
2 600 63 7 8000 12/~ Mahogany Cabinet.
3 1200 69 8 24000 14/3 Wavelength  range

24000 to 3000 metres ap-
‘ 1800 716 8 1473 proximately.

There is a good latitude on these coils for higher & lower ranges £ 10 0

Standard fitting suitable for our “ H.B.” or any de Forest
pattern, coil. To take g coils £1 1’.1. 0
{

”» » ”»

First-class finish,
Cut out of the
solid rod. Com-

Vernier Condenser suitable for fine tuning of inductauce on

placing across primary of H.F. transformer. Best workmau- Best workmanship. ebonite throughout, plete with fixing
ship throughout .. o o o 8/-, postage 6d,  filament resistance. For 1 to 3 valves, § -  screw .. 1/8
If mounted on panel with 2 terminals 10 - Postage 3d.

WILL
CARRY
UP TO
20 AMPS.
-
¢ BUTTLO  SWITCH (Registered
Lightgiug_tArrestef mounted ON EBONITE l(SASE. ered)
on  ebonite panel varving = % ole si - .
adjustment .. .. .. 28 Best quality Laminated Ib)Lgﬁll;ep..k _11.1.gle th.r?“ ao a0 i//‘.;
postage 3d. Switch complete .. 3,- Single .. double .. .. .. .. .. .. 38
postage 3d. Double .. 0o aa  ao ao .. oo .. 5/6
H.T. BATTERIES (Fully Guaranteed)
15 Volt strip connection 3[/6 post 6d. 36 Volt Wander plug 3-
15 ,, 3-terminal type 3/6 ,, 6d. volt Variation - 7/6 post 1/-
15 ,, Wander plug 3- 60 v v 14/6 ,, 1/-
volt Variation - 4/- ., 6d. 108 . . - 22/6 , 1/3
Terms cash with order. Fully illustrated list post free 4d.

H. D. BUTLER & Co. Ltd., senx sunies, 576t 550t Siret, morousn. s
an uildings. o . Dover Stireet, Borough, S.E.1
* * 0. *y Works: Canonbury, London, N.1 &

Telephone—Hop 3029 Works, North 1838. Telegrams—** Ingenuity Phone, London.”
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HEN you install your wireless set —crystal or valve
—you'll get maximum results if you fit Ericsson
Phones—clarity, sensitivity, strength of signals and absence
of * click.”

Ericsson Phones embody the accumulated experience of telephone
manufacture {or a generation.

Easy to the head, haht and comfortable. The magnets never lose
their strength and * shorts '’ are non-existent.

The BRITISH L. M. ERICSSON
MANUFACTURING Co., Ltd.

Head Office :
60, Lincoln’s Inn Fields, E.C.2

for ERICSSON PHONES

Specially suited to telephony.

Write for Particulars.

SKINDERVIEEN BUTTON.
A Supersensitive Microphona.
Known all over the world and patented
in every civilised counﬁ Over 60,000

sold. ENGLISH Manufacture:

Make up your own Loud Speaker.
Transmit your GRAMOPHONE music
to any room in your house.

The only practical Microphone for use in Detectiphone Sets.
Price 5/- each
Speclal Low Resistance Receivers (for use with

Skinderviken Buttons} . .. 10/- each
Speclal Gramophone Atfachments .. Y- .
th for 168 page BOOKLET fully lllnst‘rated a.nd contumclﬁ

useful information for all interested in Electri
Sound Transmission. 6d. Post free.
Sole Propridors:

MIKRO LTD 274/6, Pentonville Rd., London, N.1

(Opp. Eipg's Cress (Met) Rly Sunu) |

VARIABLE CONDENSERS

Best instrument finish,
complete with scales.
Capacity 001 19/6
» ‘0005 15/-
» ‘0003 12/6

Cash with order, post free.

Trade inquiries invited. .

CLARKE BROS.,

Mar_wfaclurers,
Allerton Road Works,

Mossley Hifl, Liverpool.

EFFICIENT —WELL FINISHED —
MAXIMUM CAPACITY—LOW PRICES.
Send for Complete Lists.

THE ESSEX ACCUMULATOR GO, LTD.

499, Grove Green Road, Leytonstone, E.11,
Telephone : Wanstead 749.

For Maximum Ampli-

fication of Speech and

Music without Distor-
tion you need this

INTERVALVE
TRANSFORMER

l 7/6 post free.
GUARANTEED
‘reliable and efficient.
Money refunded in full
if not satished.
WOODMASON
COLCHESTER
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‘*“ EIFFEL TOWER TYPE.”

MASTS

STRONG. LIGHT.
WOOD LATTICE. EASY TO ERECT.
ROT AND WATER PROOF.

20 to 50 feet - - - 1/- per foot
55,100 , - - - 1/6 ,
FROM STOCK. CASH WITH ORDER.

'WILKINSON, Lonsdale Road, Kilburn, N.W.6

Same Address since 1900. Tr.ade Supplied.
Barnkers—LoNpoN CIty AND MipLanp, KiLBURN, N.W.6.

xliti

LISTEN-IN — on the

rwioise /070 AEROWAVE”
: 4 RECEIVER

%\

Price
7 £6:6:0
A _ A% ) with complete
* “”a Jﬁ - Equipment

HENRY J. BREWSTER & CO.
11, Queen Victoria Street, LONDON, E.C.4

SPEARS and COMPANY

FOR

TERMINALS

SCREWS, NUTS,WASHERS, PLUGS and SOCKETS, CONTACT

STUDS, BUSHES, VALVE LEGS, CONDENSER VANES and

TURNED and PRESSED PARTS OF EVERY DESCRIPTION,
Actual Manufacturers to TRADE ONLY

We regret we cannot supply small lots to Amateurs.

CAPSTAI\}VriIt{eIi‘.Olr’lIIH';‘SIthIeg)II‘\}SL WORKS,
PARK ROAD, HOCKLEY, BIRMINGHAM

Telephone : 3265 Central. Telegrams: “ Firettes,” Birmingham

THE
PARAGON RUBBER MANUFACTURING CO.
SCULCOATES, HULL.

EBONITE | WIRELESS

Sheet, Rod & Tube KNOBS

ELECTRICAL V ALVES

MOULDINGS SLIDERS, Ete.
Wholesale only.

London Office: PERCY W. C. TRICK,
20, LITTLE PORTLAND STREET, W.1
Telephone : MUSEUM 2043

SINGLE VALVE RECEIVING SETS—Comprising Tuner
100/1,300 m., Variable Condenser, Valve Panel with
Filament Resistance, etc., £5.

TWO-VALVE SET—1 H.F. Valve, 1 Rectifier, Tuner, etc.,
as above, £7 10s.

THREE-VALVE SET—1 H.F. Valve, 1 Rectifier and 1 L.F.
ditto. Tuner, ete., as above, £9 10s.. For use with L.S.

Headphones (Double), 8,000 ohms, 24/6 4,000 ohms, 22/8.

Accumulators, 4v. 40a., 21/-.

H.T. Batteries, 50v., 12/6.

L.F. Transformers 21/-.

Bg/ Tlrza/nsiormers. Plug in type, for various wavelengths,

'Phone Transformers, 15/-.

Valves—ORA, 15/-, Dutch, 11/-.

Valve legs with two nuts and washers, 2d. each.

Valve Holders, complete with nuts, 1/3 each.

Filg/!gent lll?,oasi.stance. complete with knob for panel mounting,

each.

Filament Resistance, ebonite former, complete with screws,
1/3 each.

High Res. Wire, per yard, 2d.

Condensers, Variable, for panel mounting, -0001, 7/~ 001, 19/~,
intermediate sizes pro rata.

Condenser Vanes, fixed and variable, 1/- per doz.

Condenser Washers, small, 3d. per doz., large, 5d. per doz

2BA-Screwed Rod for assembling, 6d, per ft.

Ebonite Knobs, 14" diameter, screwed 2 or 4BA. 6d. each.

"Grid Condenser and-Leak, on ebonite-base, 1/6 each.

Ivorine Scales, 0 degs.-180 degs., 7id. each.

Ivorine Tablets marked Aerial, Earth, etc., 13d. each.

Hollow Steel Aerial Masts, complete with guys, etc., from 30/-.

Mica, Ebonite (Sheet, rod, tube), Brass Rod, Insulating Tubing,
Paratfin Wax, Foil, Aerial Wire, Copper Wire, Insulators,
Terminals, Nuts and Screws, etc., etc., at lowest prices.

HESTIA ENGINEERING Co.,
32, Palmerston Road, Acton, London, W.3

EBONITE

EQUIPMENT

WIRELESS SETS

SHEETS, KNOBS, COIL
HOLDERS, VALVE HOLDERS,
ENGRAVED DIALS, SOLID
EBONITE HORNS FOR
LOUD SPEAKERS, PANELS

FROM STOCK

HIGHTENSITE LTD.

Normandy St., Custom House, E.16
‘Phone: EAST 3153.
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TARIFF. Advertisements are accepted for
this Section at the rate of twopence per word,
with a minimum charge of two shillings. The
advertiser’s name and address will be charged for,
and single letters and single figures will be counted
as words. Compound words will be counted
as two words.

DEPOSITS. All advertisements must be
prepaid in the form of Postal Orders, the
remittance being forwarded to Messrs. Bertram
Day & Co., Ltd., 9 & 10, Charing Cross, S.W.1.

Intending purchasers may deposit the purchase
money of any article advertised or sold by
advertisers with Messrs. Bertram Day & Co., Ltd.,
who will acknowledge its receipt to the vendor
and the depositor, the full addresses of whom
should be given. Subject to special agreement
between the parties, it is understood that all
goods are sent on approval each party paying
carriage one way in the event of the goods being
returned. The deposit will be retained until
due advice of the completion of the purchase has
been given or until the articles have been retained
and accepted. In order to cover postage, etc.,
a fee of 6d. in respect of sums of £1 and under
and 1s. for sums in excess of £1, 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 zs. 6d.
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AEG. | el

Valves for Radio Reception, Best make and

Fil. current 3/4 volts. Plate, go volts.

PRICE, 7/6. POSTAGE, 4d.
Adaptor A.G. as illustrated, to fit *“ R’ Type
holders.

PRICE, 3/-.
Postage 2d.
FILAMENT
RHEOSTAT.
THE RESULT
OF MANY EX-
PERIMENTS
TO PRODUCE
AN  ARTICLE
WHICH WILL
GIVE  EVERY
SATISFACTION.
L PHOSPHOR
BRONZE ARM, WILL NOT WORK LOOSE,
EASY TO PANEL.

TO * FIX
PRICE, 4/-.

We supply every wireless accessory at the
right price and welcome every prospective
cus omer. You will not be pressed to buy.
Mlustrated Catalogue in preparation.

Grafton Electric Company
Showrooms—54, GRAFTON STREET,
TOTTENHAM COURT ROAD,
LONDON, W.1. Telerhone—Museum 241.

FOR SALE.

Cast Iron Bozes for low frequency transformers,
1/3, aluminium condenser vanes 74d. doz., Stalloy
telephone diaphrams, 3d. By return of post.
Postage extra.—SwINGLEHURST & Co., Electricians,
145, Gisburn Road, Barrowford, Lancs.

Sayers for Satistaction,—Three-valve set. Needs
slight adjustment with H.R. telephones, valves,
6o-volt battery, 2 wvariable condensers, loose
coupler, double aerial, {11. 35v. 7 amp. dynamo,
complete, ready for winding, solid built up
commutation and bush gear fitted, a bargain,
£3 1os. Tuning inductances, 1z” X 4”, wound
No. 24, 10s.. extra sliders 2s. 6d. All above
carriage paid.—H. Saver, Kirkby Stephen,
Westmorland.

For Sale, Complete Cabinet Type Four-valve
Receiver, H.FF. and L.F,, complete with Brown’s
telephones, valves, H.T. batteries, two accumu-
lators, price fzo.—Box S.2, BErRTRAM DaY's
ApvERTISING OFFICES, 9 and 10, Charing Cross,
SW.i.

Crystal Receivers, 300 to 1,500 metres, 30s.
Valve detector panel, complete, 21s. Aerial,
7/2z 100 ft., 4s. 6d. Ebonite, 4s, 6d. Ib. En-
quiries for wireless apparatus invited. Cash
with order. Postage extra.—DowrLe & Hosss,
38, Elm Street, Cardiff.

Cox Spark Coil, 13", entirely enclosed mahogany.
Reinforced break: Perfect condition. What
offers ?—CARDEN, 100, Woodvale, S.E.23.

Two-Valve Receiver.—Receives telephony from
Writtle, Hague, Croydon, Paris. Polished
mahogany case, £6. Three-valve detector
amplifier, splendid for all telephony. Handsome
mahogany case, £{10.—FrAIN, Snainton,~Yorks.

Adams 2} centre precision bench lathe with
countershaft, nearly new, cost £21, take half.
Also three-valve amplifier, C. Mark I11I, guaranteed
pexfect, £4.—SPENCER, Botolphs Corner, Sevenoaks

Three-Valve Telephony Receiver.—High-class
with picked valves. Telephones and Variable H.T.
in mahogany case, £20. Seen any evening.—
63, Ringford Road, Wandsworth, S.W.

Single-Valve Set, comprising panel with two
condensers, filament resistance valve, high and
low tension batteries, tuners, telephones, cheap,
£6 155.—3%1 Ch’?ncellor Road, W. Dulwich, S.E.21.

Cond

Mark plug-in
25-1600 jars  complete. What offers?—g’
Marion Road, Southsea.

Wireless Enthusiasts! Charge your own

accumulators with the ‘ Derek ” D.C. Charging
Board. Rate of charge = 0-'5 amperes. The
most efficient and cheapest outfit on the market
to-day. Limited number only. Complete with
simple instructions, f2.—F. Howme, Electrical
Engineer, Dane Road, Sale.

Two-Valve Receiver, 40s. Transformers (two),
25s. each. Variable condenser, 1ss. and 5s.
Telephone, 10s. Three-valve Panel, 10s. Valve,
¢s. Condenser, 1s. 6d. and other parts.—CoOPER,
80, Royal Hospital Road, S.W.3.

Wireless Masts.—Improved Girder Type, Light
and strong. 30 to so ft. at 1s. ft., 50 to 100 ft.
at 1s. 6d. ft. Cash with order, carriage forward.—
F. ARMSTRONG, Weybridge.

Loud Speaker Horns.—Guaranteed acoustically
perfect. All sizes from 3s. 6d. Usual trade
terms.—CovENTRY TANKERs, Ltp. Hearsall
‘Works, Coventry.

The Hestia Engineering Co. supply everything
for wireless, see page xxxi.—32, Palmerston Road,
Acton, London, W.3.

Valves! Valves! Valves! Thirty excellent
receiving valves, to be cleared at 12s. each,
worth double this price—RoBBERDs, 369 Hither
i Green Lane, S.E.
| Agate Cylinders, etc., for loud speaking apparatus
from James R. GREGory & Co., Mineralogists,
139, I'ulham Road, S.W.3.

For Sale,—Four Fuller block 6 volt 45 amps
accumulators, fully charged, almost new, cost
£3 135. 6d. gach. will accept £2 10s. each.—FoR-
woop. Limpsfield, Surrey.

C. Mark III Three-Valve Amplitier, new and
tested. £8.—BEsT, 98.Caversham Avenue, Falmers
Green, N.13.

For Wireless Cabinets

SEND TO
J.A.JONES & CO., LTD,,
CABINET CASE MAKERS,
Progress Works, Park Road,
Aston, BIRMINGHAM.
Phone—EAST 234

Send us your enquiries for

BOXES, CABINETS,

SPREADERS, CONDEN-
SERS and parts, LEAD-IN-
TUBES, and all accessories,
to the Trade.
COMPETITIVE PRICES
PROMPT DELIVERIES
The Central Aircraft Co.
179 High Rd.,Kilburn,N.W.6

Phone—Hampstead 4403-4 £018.

CONNOLLY BROTHERS,
Wireless Apparatus Manufacturers,
LOBSTOCK RD., URMSTON, MANCHESTER
Spares and Complete Components at Trade

Prices.
Examples: 50° X 6 Double Wire Aerial, 40
Lead in, ready for fixing, 17/8, 7/22 Stranded
Wire, $d. per ft. 2” Reel Insulators, 4id.
each. 4" X 12” Wound Inductance Coil, 4/8.
28’s Enamelied Wire, ilb., 2/-, 1lb. 3/6.
Carriage paid on orders over £2,

KEYSTONE WIRELESS SUPPLIES
WHOLESALE ONLY.
Bbonite, cabinet work, engraving, expert
desi s in lifiers. Slab ind
basket coils, etc. Switch arms, ocontaets,
erminals, Scales.

Offices : High Pinish.
33, Trinity Road, TOOTING, S.W.

Low Prices

HEATH & Co., Ltd.

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

to Blue Prints.
Plhone—Lee Green 301,

Immediate attention.
H'ire—'Polaris, London.'

EBONITE “ A’ TYPE 4 PRONG

VALVE HOLDERS

1/- each, post free.
WILKINSON,

LONSDALE RD.KILBURN, N.W.6
TRADE SUPPLIED. Established 1900
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ONE OF OUR SPECIALITIES

“SIDLEY”

High-Frequency Transformers.

I11{)0\1{)1@-Grogt(%e/%-ao Highest Efficiency.
0.1 -

w2 - 500/920 ) 6/- Eacm
, 8 - 90071500 } Fostage 31. Extra.
» 4 - 1450/2600 Complete Set of Five
» 5 = 2400/4000 Post Free,

We [also manufacture in-between
sizes la, 2a, 3a at same prices.

G. R. MARSON, LTD.

Electrical and Radio Engineers,
HALES STREET, COVENTRY.

CROWDER and READ
INSTRUMENT MAKERS

33, HUGHENDEN ROAD, HIGH
, WYCOMBE, BUCKS.

“ Telespark ” Receiving Set for 7 Spark or
Telephony, ~Complete, 400-4,500 metres.
Double Slide Inductance, nickel plated,
dust-proof. Crystal Detector 2,000 ohm
"Phones. Polished mahogany base, Aerial,
Insulators. First-class finish. Send for
particulars and photograph. Tested before
dispatch. Price, £5 15s.

TOO CHEAP to be GOOD. yet the above is
used in the manufacture of Electrical Instruments,
Typewriter and Clock Parts. If good enough
for these, WHY not YOURS?
£4 18 6
£2 7 6

Complete as illustrated
" without Slide-rest

Stauip for [eaper :

255, Westgate Road, Newcastle.on-Tyne,

i WIRELESS WOODWORK.
(Wholesale only).

WIRELESS CABINETS, CRYSTAL RECEIV-
ING SETS, CONDENSER CASES, BATTERY
CASES.

ALLIANCE ACCESSORY CO.,
4, Woburn Buildings, Upper Woburn Pl., W.C.1

We can quote low prices, combined with
high-class  finish and quality.—PROMPT
DELIVER

FOR SALE—continued.

Surplus.—Three-valve amplifier boxes with
holders, resistance, battery box, etec. 7s. 6d.
Valve holders, 10d. Telephone transformers,
6s. 6d. Transformer coils, 1s. H.T. Batteries,
36-volt, in polished case, terminals on ebonite,
gs. 6d. Crystal sets with telephones, 59s. Valve
panel with resistance, 1os. 6d. -0o5 Condensers
in polished case, 16s. Large terminals, 2s. 3d.
doz.—SaunDERs, Morland Road, Croydon,

Red-Seal High Tension Batteries are Guaranteed.
15v. Standard size. Sample, 2s. 11d., three for
78. 6d.—LitcurieLp Co., 12, Great Castle Street,

o

Steel Tubular Masts, 10 ft. 155.; 20 ft., 25s.;
30 ft., 355. Painted, galvanised guy wires. pulley,
base plate. Also fixing irons supplied. —ABBEY
ENGINEERING WORKS, Walton, Norfolk.

TRADE ENQUIRIES.

Manufacturers Lists and Terms—agencies,
considered—Brock & Co., Tavistock. Road
Plymouth.

Work Wanted in the manufacture of wireless
parts and accessories. Quotations to the trade
from blue prints, prompt attention~—C. F,
HarT & Co., 23, Batemans Row, Shoreditch, E.C.z2.

To Wireless Firms and Amateurs.-—Complete
designs of wireless sets supplied, with blue prints
if desired. Motors, generators, etc., all types
and sizes designed and windings calculated. Send
for quotations for your designs. Sound Technical
advice given.—Write O. S, Puckig, Buckhurst
Hill, Essex.

Manufacturers List and Trade Terms required.
~—Cook’s WIRELESS DEPot, 9, Bedford Street,
1pswich. _

Ww. .—Calibrated scales for Townsend
wavemeters, also any other parts for same.—
Ripeway Raplo, Wimbledon.

Wireless Dealers are advised to stock parts for
making radio apparatus, as so many amateurs
prefer to make their own instruments. There is
also the additional profit in making your own sets
from stcck ‘parts. Raw materials and partly
machined parts can be had direct from the factory
at the right price.—THE !NEWTONIA ”’ WIRELESS
Facrory, 13/15, Whitcomb Street, London,
W.C.2. Regent 643 and 5469.

SITUATIONS WANTED.

Advertiser (34), desires change. thorough
business training and first class experience in
the wireless trade. Would organise new business,
or take auy position where abilities would be
appreciated.—Box P.5, BERTRAM DAY’'S ADVERTIS-
ING OFFICES, g and 10, Charing Cross, S.W.1.

Energetic Young Man requires situation,
London district, salesman demonstrator, Ex-

perience multi valves. Capable, lucid instruc-’

tion radic.—84, Bruce Road, Welling, Kent.
SITUATIONS VACANT.
Manufacturer of High-class Wireless Apparatus

and equipment, desires representatives on com-
mission basis. Live men only—work could be
handled with other lines. Give full details of
territory covered, commission desired, etc., in
confidence to G.W.M., Box P.6, BERTRaAM DaAY’s
ApveRTISING OFFIcEs, 9 and 10, Charing
Cross, S.W.1,

Wireless Designer required at once by large

BOOKS.

Technical Books.—Second-hand and New
Books on every conceivable subject. Catalogue
free. State wants. Books sent on approval.
Books bought.—FovLE, 121. 125, Charing Cross
Road,.London.

Radio Magazines, all the latest, * Radio
World,” 104d.; ‘‘Popular Radio,” 104d.;
‘ Radio Broadcast,” 1s. 6d.; ' Radio News,”
1s. 6d.; *“ Science and Invention,” 1s. ¢d.;
“ Scientific American,” 2s. 6d. Post free—
INTERNATIONAL News Company, L1D., 13,

Bream’s Buildings, London, E.C.4.

Radio Chart.—'‘Care and Maintenance of
Accumulators,” 1s. Post free.—Publishing Branch,
G. D. Hixks, Hardington, Yeovil,

electrical engineering firm. Must have had
sound electrical training and experience in the
practical design of wireless apparatus. Apply
stating full particulars with training experience
and salary expected, to Box P.7;, BERTRAM
Day's ApvertisinG OFFIcEs, 9 and 10, Charing
Cross, S.W.1.

MISCELLANEOUS

Great Success.—Morse Receiving easily mastered
with the * Little Brick” (Prov. Pat. 13846).
Sends any message any speed, and only costs
ashilling to make. Full instructions and drawings,
2s. Instrument on ebonite, complete with in-
structions, 6s. post free. Further particulars
stamped envelope. Satisfaction guaranteed.—
GriMsHaw (Dept. W.), Leigh Street, Golborne,

Lancs.

Radio Accessories

High Class Aerial
Insulators,  Follow-
ing best High Ten-
sion Electrical Prac-
tice. High insulation
under all conditions.
Drip Ring: 34
diam., weight 53ozs.,
breaking load 860
Ibs. Price 2/~ each,
postageextra, Ordin-
ary barrel type,
ditto, length 2§”,
diameter 13", weight 4} ozs.,, 1/~ each,
postage extra.
Aerial Wire. Bare copper.

Size 3/20, 4/~ per 100’, post free.

Size 7/22, 5/- per 100’, post free.

Size 7/20, 7/- per 100’, post free.

anised S y Wire.

Size, 3/16, 2/6 per 100’, weight 7lbs.

Carriage extra.

Galvanised Malleable Pulley Blocks.

Size 13" post free  1/2
Size 27 post free 1/8
Size 23" post free /-

LIGHT STEEL MASTS.
Any height, made of aircraft quality steel.
Sound engineering structures at com-
petitive prices. Full specification and
prices on request.

Trade inquiries invited.
H. LONGTON, Radio Engineer,
43, Johnson Street, Westminster, 8.W.1.

RADIOPHONE TUNERS,
200-1.400 ms. .. .. 38/
Valve Panels for above .. 21/
‘0005 Variable Condensers .. 18/6
Above 3 make an Ideal Receiver.
Broadcast Concert Coils, pair 2/-
Grid Leaks and Condensers .. 3/6
Fixed Condensers .. .. 2/8
b-Plate Condensers .. .. 6/6
2-Valve H.F. Amplifier Panels 32/-

..Qet our New Bargain List.

AMATEUR SUPPLIES,

134, COTEFORD STREET,
TOOTING, LONDON, S.W.

RESULTS

‘Whether as a source of practical information
for the Amateur or as a valuable medium for
every Advertiser, the best results are

tovadaly ohea “ Wireless World ”

Feor full particulars and advertising rates apply to
BERTRAM DAY & CO,, LTD.
Complete Advertising Service,

9 and 10 CHARING CROSS. SW.1

Questions and Answers

COUPON

To accompany Questions sent
in during the week commencing
October 7th, 1922,
VOL. XI. NO. 1.

See Conditions s Page 33.
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Your Case Work

Let us quote you for your wireless
casework. We are specialists in thie
class of work and feel sure our work-
manship and prices will in-erest you.

Fhone * L.IV. 2710
CARRINGTON & NEWBERY LTD.,
18/20, Normans Buildings, Old Street, E.C.

TO

Electrical Firms
ESTABLISHING

Wireless Dept.

ENERGETIC Young Ex-operator and Officer.
Possessing good technical kmowledge and
seven years' commercial experience. With
proved organising ability. Having accurate
knowledge of amateur tequuements, desu'es
pogition with a ** live wire ' fi E

"Price 1 6 net.

THE A.B.C. OF WIRELESS.

By PeErcy \W. Harris.
64 Pages. Well Hiustrated.
Price 6d. net. Post free 8d.

THE CONSTRUCTION OF AMATEUR
VALVE STATIONS.

By A. L. M. DougLas.

78 Pages. 55 Diagrams, etc.
Post free .1/8.

THE RADIO EXPERIMENTERS HAND-
BOOK.

By P. R. Coursty, BSc. (Eng.).
113 Pages. 99 Diagrams.
Price 8 8. Post Free 4/-,

MAGNETISM AND ELECTRICITY FOR
HOME STUDY.

By H. E. PENROSE.
515 Pages. 224 Diagrams.
Price 8 - net. Post free 6/6.

ELEMENTARY PRINCIPLES OF WIRELESS
TELEGRAPHY.

By R. D. Baxcay.

Parts 1 and 2.
Price 4 - each.

Post free 4/5.
Parts combined in one volume.
Price 7,8 net. Post free 8/8.

references. Will interview in Loudon by
appointment, Address, Box H 4, BERTRAM
DAY'S ADVERTISING OFFICES, 9 and 10,
CHARING CROSS.

THE WIRELESS PRESS LTD.,
12/13, Henrietta St., London, W.C.2

With Good Apparatus you
can Get Good Results

The |
“W.P.” Morse
Practice Key

Well Made—Well Finished
Thoroughly Reliable

Price '7/6 Post Free

THE WIRELESS PRESS, LTD,,
12/13, Henrietta St., London, W.C.2

GOVERNMENT SURPLUS.
200 Pairs of Govemment Headphones, Re-
conditioned as guaranteed  perfect,
6,000 and 8,000 ohm.s 27/6 pair. A limited
quanhty of Vanable Condensers, 0002,
8/- el 0005, 11/8 each -001, 15/- each
(for ca.bmet Mt., 1/- extra). DOUBLE
SLIDE TUNING ILS EBONITE ENDS,
12/- each. Sheet Ebonite, 3/9 1b. Valve
Holders, best quality, 1/- each. 3-Coil
Holders on Ebonite, 11/- each. Postage
extra.—W. H. SALT, 161, YORK ROAD,
BATTERSEA, 8

DON’T WORK in the Dark

If you have a Wireless Set and know but little of the principles of its working,
you are missing a great amount of the interest and pleasure which the man
obtains who has’ this knowledge.

It is nice to get good results but where is the
satisfaction if you know not how they are obtained ?

The Elementary
WIRELESS TELEGRAPHY & p. BAncay

tells in the simplest possible manner, the theory and practice of wireless.
The Author makes the subject intelligible to persons who do not possess much
technical knowledge, and at the same time it is brief and accurate.

The book is so arranged as to be useful as a reference book for students and amateurs.
It is published in two parts

PRICE 4,- EACH (post free 4/5)

or combined in one volume

PRICE 7’6 NETT (post free 8/3)

Principles of

THE WIRELESS PRESS, LIMITE

DEPT. W.W., 12-13, HENRIETTA
s ST. STRAND, LONDON,

w.Ce
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FIVE 3
NEW WIRELESS PRESS BOOKS

Now Ready & On Sale at our

STAND No. 40

THE PERRY AUTO-TIME MORSE SYSTEM
An aid to the rapid acquirement of speed in the transmission and reception

of the Morse Code. 16 pages.
By F. W. PERRY.

6d, Net. Post Free, 7d.

THE WIRELESS TELEPHONE
WHAT IT IS & HOW IT WORKS
Including directions for building a Simple Valve Receiver for WirelessTelephone Broadcast.
128 Pages. Cr. 8 vo. 78 Diagrams and [llustrations.
By PHILIP R. COURSEY, B.Sc. (Eng.), AAM.I.E.E.

2 /6 Net. Post Free, 2/10
MAST & AERIAL CONSTRUCTION FOR AMATEURS

Setting forth clearly all that the experimenting amateur requires.
88 pages. Over 70 Diagrams and Illustrations.

By F. J. AINSLEY, A.M.I.C.E.
1 /6 Net. Post Free, 1/8

CRYSTAL RECEIVERS FOR BROADCAST RECEPTION

Which includes directions for constructing a simple Crystal Receiver for Wireless
Telephone Broadcast,
80 pages. Cr. 8 vo. Quver 70 Photographs and Diagrams.

By PERCY W. HARRIS.
1/6 Net. Post Free, 1/8

'DIRECTION AND POSITION FINDING BY WIRELESS
A book which supplies a long-felt want.
376 pages. Demy 8 vo. 250 [llustrations.

By R. KEEN, B.Eng. (Hons.), A.M.LE.E.
9/- Net. Post Free, 9/9

THE WIRELESS PRESS LIMITED

DEPT. W.W.
12-13, HENRIETTA STREET, STRAND, LONDON, W.C.2
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JUST RECEIVED!

AMERICA’S LATEST PUBLICATIONS
FOR THE WIRELESS EXPERIMENTER.

HOW TO MAKE COMMERCIAL TYPE RADIO APPARATUS
By M. B*SLSEEll:E.R l;rgcs 4/- net gplcﬁlt free 4/3).
Size 74" x pages, jagrams and [llustrations,

CONSTRUCTION OF RADIO PHONE AND TELEGRAPH

RECEIVERS FOR BEGINNERS
By M. B SLEEPER, Price 4/= net (post frec 4/3).
Size 75" x 5" 142 pages, 74 Diagrams and lllustrations.

RADIO EXPERIMENTER’'S HANDBOOK
By M.B. SLEEPER. Price 5/= net (post free 5/3).
Size 61" %X 4" 148 pages, 82 Diagrams and Illustrations.

THE ABC OF VACUUM TUBES USED IN RADIO RECEPTION
By E. H. LEWIS. Price 6/~ (post free 6/5).
Size 74" X 5" 132 pages. 48 Diagrams and Illustrations, ** Written Fspecially for the Beginner,”
CONSTRUCTION OF NEW TYPE TRANS-ATLANTIC

RECEIVING SETS
By M. B. SLEEPER. Price 4/~ net (bost free 4/3).
Size 73" x5” 113 pages, 47 Diagrams andAllustrat ons.

THE WIRELESS PRESS, LTD., Dept. W.W.

12-13, HENRIETTA STREET, STRAND LONDON W.C.2

Visit our Stand No. 40. All-British Wireless Exhibition, Horticultural Hall, Sept. 30th to Oct. 7th

Revised and Enlarged Edition

AMATEURS v s
what you want
THE VEST POCKET

DICTIONARY
OF
TECHNICAL TERMS

USED IN

WIRELESS WORK

By Harold Ward
Over 1500 definitions

Price 2/6 net. Post free 2/9

The Wireless Press, Limited

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

RADIO &« MODEL
ENGINEERING

Edited by
M. B. SLEEPER.

Post free 8d'

Subscription 7/' per annum,

Price 7d' monthly.

An American magazine of good quality
devoted exclusively to the Construction of
Radio Apparatus which can be built at home.

Each article is illustrated with excellent
photographs and diagrams.

Several Receiving Circuits are given in
every issue.

Sole European Agents :—

The Wireless Press Ltd.,
12/13 Henrietta St., London, W.C.2
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WIRELESS BROADCASTING
q ool tecec/eid

W Fellocryst
d( 25 A simple and reliable crystal

g ] [ 3 receiver for all wavelengths
! - from 300 to 1500 metres.

Complete with one pair 4000
ohms double headphones,
100 ft. aerial and insulators.

1507 S g iepee
Fellocryst =
Super

For fine tuning for all broad-
casting wavelengths from 300-
500 metres. Mounted in oak
cabinet and ‘highly finished,
complete with one pair 4000 chms
double headphones, 100 ft.
aerial and insulators.

£4 5 7 3 6 (postage 2/- extra)

Fellophone

2 VALVE RECEIVING CABINET
Forall broadcasting wavelengths
from 300-500 metres. In solid
oak cabinet complete with H.T.
battery, 6 wvolt accumulator,
4000 ohms double headphones,
100 ft. aerial and insulators, but
without valves.

£9 g 0 £ 0 {carriage &/- extra)
2 Mullard “ORA" valves for
Fellophone - -  30/- extra
Extra headphones complete,
30/~ per pair.

FELLOWS MAGNETO CO., LTD.

&eilﬁ:sl:ﬂ:\e .:560-1 . LOND ON ’ N 'w 'lo = Beullexg,;:l;! l:’hone. London,

Visit iour Stand N o. 10. All-British Wireless Exhibition, Horticultural Hall, Sept. 30 to Oct. 7th.
(E.PS. 3)
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SULLIVAN INSTRUMENTS

TO ALL WHOM IT MAY CONCERN

In order to better cope with the demand for * BROADCASTING " and other
« WIRELESS " Sets and Components, 1 have arranged to form my business
into a Limited Liability Company now in course of incorporation, under the title of

H. W. SULLiVAN (LTD.)

of which I am Chairman.
My Co-Directors are : Lieut. W. G. BISHOP, O.B.E., R.N. (retd.) (Late Chief
Wireless Inspector, H.M. Signal School, Portsmouth), and
S. R. DAVIE, Esq.
Secretary - J. H. DUNDAS.
Solicitors : Messrs. FIELD, ROSC?\JE & Co., 36, Lincoln’s Inn Fields, W.C.2.

Pending removal to larger and more commodious Works under one roof, the manufacture throughout
of all apparatus will continue to be carried on at Liverpool House, Middlesex Street, E.1, and

l_)rayton Parl_(. _N.S. The H_t!ild Office is Winchester House, Old Broad St., g 2, as heretofore.

NOW READY.—Working Diagrams of Valve Amplifying Receiver Circuits, new and enlnrg;d edition (No. 4).
number of further and extremely useful diagrams have been included in this edition.

All Instruments covered by the Marconi Company's Patents are made under licence from that Company.

Crystal Receiver Sets for Broadcasting Reception (Patents pending) Valve Amplifiers for increasing the range and
sound volume of the above, as also for simultaneous reception by a number of listeners.

NOTE MAGWIFIER
Fouu

FOUR VALVE COM?LETE CABINET RECEIVER 2

Single and Multi-Valve Receivers, Amplifiers, Telephone Receivers (highly sensitive and distortionles: d
other description of the highest class Wireless Apparatus.™* enleg el ety

DEMONSTRATION AND SHOWROOMS : Liverpool House, Middlesex Sireet, E.1

(Two minutes walk from Liverpoo! Street and Broad Street Stations.) TRADE TERMS ON APPLICATION.
Visit our Stand No.49. All-British Wireless Exhibition, Horticultural Hall, September 30th to October 7th.

Work s.
“LIVERPOOL HOUSE”

MIDDLESEX ST,LONDON.E.1 IF;ONDON.EC.Z., ENGIAND

Phone : Avenue 4871 YELEGRAMS: “DEADBEAT, STOCK, LOMNMDOMN. hone: LondonWsll 3518

@ Printed by Sanders Phillips & Co., Ltd., Chryssell Road, London, 8.W.9, for theys ¥
=% Proprietors and Publishers, The Wireless Press, Ltd., 12-13, Henrietta Street, London, He
=% W.0.2; Sydney, N.S.W., 97, Clarence Street; Melbourne, 422.24, Little Collins ==

Street ; New York, 326, Broadway. r e




14th OCTOBER, 1922. PRICE @D. NET.

WIRELESS
WORLD

RADIO RE\/'IEW

No, 2

PG T Ly, 14th OCTOBER, 1922. Ergmamans

The Tingey Seli-Contained Cabinet Set

This is the last word
in Self-Contained Sets.

It is only necessary to attach
Earth, Aerial, 6-volt Accumu-
lator and Telephones or Loud
_ Speaker to obtain loud clear
;‘—:- & signals or speech, on any wave-
e £ length. No Inductances are
e Tapped, entirely separate cotls
f oW g employed for each range of
momse  oemsem \mm PRGN wavelengths, 