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Thc name first and
Ioremobt in radio
for 30 years. guarantees the supremacy
01
MorenniPhone
products-- Receiving

Transform..rs
and
Components, also the
famous SterlingLousl
Speakers. Sets and
Components.

IN THE
PURPLE BOX.
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Bristol,

Birmingham,

Beast,

Cardiff,
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0 25
20-120
8,000
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II «.Ile pr Va/st' publication No. 443 giving characterislic cur;.e of the D. E.5, -together with particulars
of c'thcr Marconi Power Valves for S and 4 voit

accumulators.

THE
MARCONIPHONE
Registered Offices: Marconi House, Strand, London, W.C.2
Br.suacs

Filament Volts
Filament Current
Anode Volts
Impedance (Ohms)
Amplification Factor

Sas. H.F. and L.F.
Amplifiers. ** Ideal

.
,í:: :
:::: :::::: '::,

II¡

Recommended as last valve of aReceiver
or Amplifier. For this purpose the valve
requires a negative grid bias of 6 to 8
volts with an anode voltage of 120.
Can also be used as a detector or
high frequency amplifier, in which case
the anode voltage should be about 4Q.

RCON I
VALVES

COMPANY
LIMITED
•
Head Office: 210-212 Tottenham Court Road, London, W.1

Cheltenham, Dublin, Gla.gow,
Southane fill, Swans, a.

Leed.,

Li% erpool,

Manchester,

Newcastle, 'Nottingham
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6-hares to 6-Remember

lurt &lc):
Old Times are changed—old manners
gone, leaving just the remembrance of
perfect service and faithfulness. With
quickened feelings of real pleasure you
can recollect the service Six Sixty Valves
have rendered you—nay more, you will
always remember fhe figures 660 as the
mark of
PERFECTION OF QUALITY.
This is true for every valve in our new
range. You say you want avalve suitable
for asmall or Medium-sized Loudspeaker,
and which will cost very little to run.
You can't do better than get the S.S.3
L.F. (green disc). The filament con-

Secret th

BECO-DE-LUXE.

of "Beco•• popularity lies in
the exceptional purity of tone
of these wonderful hornless
loud speakers. No blatant,
distorted "noise," but a
beautiful pure tonal iendering
of music, song and speech,
with surprising volume and
clarity.

sumption of this valve is only -06
amps,a remarkable saving not only
on Bright Valves but even on the
average Dull Emitter on the market
to day. Bear this in mind and effect

the maximum economy whilst at the
same time ensuring perfect quality of
tone. Two good dry cells will operate
these valves with entire satisfaction. but
a 4-volt accumulator—in conjunction
with a 30-ohm filament rheostat—may
be used with equal success and economy.
If you want aPower Valve—you have
the S.S.7. to fall back on. This wonderful D.E is absolutely non-microphonic,
has a current consumption of only 'I
amps, and is capable of handling output,
sufficient to work the largest Loudspeaker
without distortion.
For long Life, good Service, perfect
Tone, insist on—SIX SIXTY VALVES.

S.S.3 L.F.
(Green Disc).
Voltage 3 volts.
Comumption •o6 amps.

PR ICE 16;6:

HORNLESS
LOUD SPEAKERS
The "Beco-de-Luxe - (British Made) is an artistic
piece of furniture for any home and the volume from
it will fill a large hall. Obtainable fitted in either
oak or mahogany cabinet. Height 13".

Oak £5

The small 1926 "Beco, - avory efficient model with avery pleasing and
attractive appearance, gives unusual
volume, with crystal clarity 6" high
and obtainable at the following prices:
Finished in
Nickel Plate

Oxyclised Sil.
ver or Copper

52'6

55/-

Ask
As pour Dealer for
Leaflet S.S.I.7 for
full
particulars of
complete range.

your

dealer

to

demonstrate

X TIMES

SIXTY.
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"Becospeker. Estrand, Landen."

Telephone :
CITY 7665

The Electron Co., Ltd., Triumph House, 189.Regent St., London, W. 1. 4.
AS

" rhe 1926

Dept. W, British Electrical Sales Organisation,
623, Australia House, Strand, W.C.2.
7.ace

BETTER

Mahogany £5 -5-
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WIRELESS ACCESSORIES
Quality guaranteed by over 50 years'
electrical manufacturing experience.

B.565.

DOUBLE

COIL

HOLDERS.

B.570. 10-WAY INDUCTANCE
OR CAPACITY SWITCH
(Patent 226245)
This is a simply and compactiv
,onstructed component, suitable
for
numerous and varied circumstances
where it is desired to vary the impedance of a circuit, or for opening
and closing a plurality of circuits by
the manipulation of a single member.
It enables the experimenter tu build
up large capacities and is an insaluable additi'm to any set
Pri, 5,6 each.

Comprising one fixed and one
moving coil holder, mounted
on ebonite panel 31 in. X 24- in.
x 1 in. thick, together with
four finished and lacquered
double terminals. Weight 81 oz.
Price 6,1 each.

No. B.601.

SILVERTOWN VERNIOMETER.

(Patent applied for.)

The Silvertown Verni.,meter is a most ingcotious device for
applying slow tuotioit to variable condensers, coil holders,
varioineters, cte., consisting of an ebonite dial and knob
(o.ttio degs.), fitted with wonnwhcel bracket and worm-spindle,
micrometer barrel and pointer, remplete with fixing screws.
Gear ratio 210.1.
Fitted with instantaneous release.
Backlash entirely eliminated. Hand capa-ity reduced to a minimum.
Suitable for the following makes of condensers: Sikertown,
Burndept, Igraine, Polar, Sterling, Ormond, Jackson, Devieon,
I:tility,
Ashdown,
Lamp] tie It,
•
Ediswan, Edison-13e11, BowyerLowe, Atlas, W. & M., s. r. S..
etc., etc.
Price 6.- Ca. le

AN
VARIABLE CONDENSERS
(for panel mounting)
Strongly cons:ructed. Moving vane ,
are shaped to give low minintun.
capacity.
Fitted with a stop to
allow of a movement of ido
only. limit 5;6 each.

IL

AID

TO

ENTHUSIASTS.

We have prepared a logging chart for recording wavelengths, condenser settings, etc., of those stations which
require careful calibration to tune in.
A copy of this
chart, printed on stiff card, with hanger, can be obtained
free of charge at any of our Branches or from any
high-class dealer
••••

Mr

111

ImOM

Makers:

THE

SILVERTOWN COMPANY
106 Cannon
Works:

1572.

EARTH PLATES

Size, one foot square, complete with
so It. of insulated lead-in wire well
soldered on. l'rice 4,'- each.

Street, London, E.C.4
Silvertown,

BELFAST: 75, Ann Street.
BIRMINGHAM: 35, Martineau Strce:.
BRISTOL : 4, Victoria Street.
CARDIFF : Pier Head Chambers, Bute Docks.

E.16

DUBLIN: 70, Middle Abbey Street.
GLASGOW: 15, Royal Exchange Square.
LEEDS: e, New York Road.
LIVERPOOL : 54, Castle Street.

LONDON: too and 102, Cannon Street.
MANCHESTER :.16, John Dalton Street.
NEWCASTLE-ON-TYNE: 59, Westgate Road.
PORTSMOUTH: 49, High Street.
tillEFTIFLO:
Queen Street.

5-13
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"Just listen to the difference
this LEWCOS Coil makes!"

Among experimenters there are various shades
of opinion on the best method of obtaining
micro-selective tuning.
ln ad.ertising to readers of this publication the Pelican Univernier control
we are confider tthat they will fully appreciate the value and efficiency
of apparatus that is designed and constructed only after exhaustive
experimental .cork and practical tests. and for these reasons we ask you
to replace ..0111 present control dials with
,

TEE

PELICAN

UNIVERNIER.

The Pelican Univernier does provide that superfine adjustment essential to truly selective tuning.
The price is 6 - and they can be
obtained from all dealers, or if more
convenient from

C&HILL tit CO. LTD., 64 1:11VAAAN_
1
[6

.
H F. 15

C

LEAR as a bell the typical French Orchestra came
through as the listener tuned in with his LEWCOS
Coil. Coil after coil had been tried and discarded
in an endeavour to realise that rare selectivity and fine
tuning so essential to complete radio enjoyment.
Test this new coil yourself. Each LEWCOS Coil is tested
in our laboratory
It is then boxed and sealed up, and
reaches you in perfect condition.
Be sure the LEW seal
is unbroken
Ask your radio dealer for ademonstration

CAXTON 4-VALVE CABINET
Made for Editor of Wireless Magazine
for Set "As good as money can buy"
described in issue February, 1925,

inductance Coil
3 LEWCOS advantages:
High ch-ctrke efficiency .;:ith grfat
mechanical strength.

1

Crrat selectivity resulting in extreyn,'Iy line tuning.

Cash with Order.

3

Exceptionally low high frequency
resistance
i( Ii increase,' sign/
strength.

or Real Mahogany polished

THE
LONDON ELECTRIC WIRE
CO. and SMITHS LTD.,
_11«nit.facturers of Glazik
Playhouse Yard, Golden
Lane, London, E.C.I.
JUDO.

At

Mention of " The

Wireless

Fumed Oak

£1 5 0
£1 14 0

...

With detachable recess fitted Base Board to mount 21 in. by 7in. panel It slide out of Cabinet front.

Extra 10'- with two beaded front doors totally
Cabinet overall length 22; ins.

enclosing fitted panel.

Width 8; ins.

Height 9 ins.

Polished with the new enamel that gives a glass
hard surface that cannot be soiled or scratched.
SENT FREE.—Catalogue of standard Wireless Cabinets in various

sizes and woods.

Special

Cabinets made te. customer's orders.

PACKED AND DELIVERED FREE IN

CAXTON WOOD TURNERY CO., Market Harborough

World,'.f when writing to adveltisers,

e,,sure

prompe

nitention.
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" My great grandfather bought this Ormond Condenser in the
year 1926 !"—this remark was suggested by a curious test
that we recently carried out. Although purely imaginary to-day,
of course, it is a remark that our great grandsons may very well
make in the year A.D. 2000.
We were demonstrating our latest BALL
BEARING FRICTION CONTROL
CONDENSER to a visitor when he
suddenly asked "How long will it last ?"

Prices: •0005 15/-; .0003 14/6; •00025 13 6
(Complete with Knob and Dial)
Brass
End-Plates,
highly
nickelled
finish.
IDEAL

RATIO

55-1

In order to satisfy his curiosity, and our
own, we put the Condenser on a rotary
machine and gave it 2,000,000 turns. On
examination afterwards we found it to be
as good as new, and fit to be sold as new.
Now 2,000,000, revolutions of aCondenser
—if you figure it out—equals over no
years' continuous use, so that in A.D. 2000
an Ormond Condenser bought to-day will
be every bit as good as new.

199-205 PENTONVILLE ROAD,
KING'S GROSS, LONDON, N.1
Telephone
Telegrams
Factory: Whiskin

•
Clerkenwell 9344-5-6.
'Ormondengi, Klucross."
Street, Clerkenwell, E.C.z.

;use.

efiete

Pure Capten
KRIM ANO OAL.

le>

_

ONE Motu
Forma.

---SPECIAL

T
AKE
UP SPRING

SUE CENTERING
BALL RACE.

%QUALITY
EBONITE Sums
ERIC rtor• Discs.

FOUR.GENERATIONS

FRICTION
EUP.
OPTIONAL STATOR
TERNINAL TAG.

Advertisements for " The Wireless World " are only accepted Porn firms
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The Valves for your set
are

in

the

BURNDEPT

RANGE

matter what
NOSuper
Valve in

kind of set you own, there is a
the Burndept range, which will suit
your requiremehts exactly.
Burndept Super Valves are guaranteed.
The extraordinary care and skill in
manufacture and the rigorous tests
each Valve undergoes before leaving
the factory
enable us to do this.

Type L. 240.
¡'rice

Type L. 525.
Price

Type H.
5X2.

22/6

Pri
ce

Ask your Dealer to show you the
range
of
Burndept
Super
Valves
and test their efficiency for yourself.

I
Pii.e16/6

113,URNDEPT
1111

Type ¡IL.
310.

•
f
.
,s,-afff.fs-7,e;À

EL

C I-4 c,

C

F

RAAddiezi

F

AMERICA'S

16/6
Price

22/6

Te&phone :
Gerrard 9072 (4 lisses).

BEST
KIT.

Complete Kit of four transformers, one Tuned Type 33e
and thiee Type 271 (30 K.C.
= I),o0o metres, the bc-st
intermediate frequency), in
orig na! GR sealed carton,
guaranteed Laboratory
"Matched" £4 10 0

Est. z9zS.

Pansphlet4 on request.

•e

'Grasos

O

1

Minrnetkrol, rpoot"

GENERAL RAID 10
AtleICA.
B2

Mention of " The

Wireless

.001
.00075
.0005
.0003
.0002
.00015

£1
1
1
1

30
20
10
00
19 0
18 0

The Colvern là logically the only ernel,aser worthy of the attention of serious
experimenters. An insulated spindle 'redoes,. the effect of hand capacity to a
minimum, a point of paramount impatience in the reception of distant signala.
THE

See the Colvern at your dealers
COLVERN LOW LOSS SELECTOR
(Geared 20-1.1

COLLINSON PR CISION SCREW CO., Ltd.,
Provost Works. Mire 'teCI':°21,,me1w.

GO.

World,'= when writing

,

ALI13RATION
with ceallthaty to the
1.000th part of the variable capacity.
This la the tuning ellielency obtained rl h
the Colvern Selector. The complete cir.le
of the dial is divided to provide a value of
100 intervalo for every rotation of the lode,.
Presupposing your
condenser sad Inductance to cover 30o
metres. e. ch
interval represents 3 metres— obviously
every station can be calibrated definitely.

76, Old Hall St., LIVERPOOL
Phone: Control 464t.

Telegrams :
"Burndept, Wes/rand, London."

Capacity :—

Sent post free if your dealer
cannot supply :guaranteed awl on
approval against cash. Enorrnmia
amplification per stage.
Onaranteed Matched. Positively noiseless.
Shielded electromagnetically and
electrostatically.
Work on any
•• superhet" circuit.
Sold separately at 2216 each. Post free.
Send for free (;R Radio Catalogue
and interesting booklets, etc., holm

CLAUDE LYONS

BURNDEPT
WIRELESS

SELECTORS actually
convert your receiver to an accurate wavemeter,
ideal for short wave
and all exacting
requirements.
Perfectly insulated,
and may be mounted
on metal panel.

1 »crei

Sole Concessionaires for Great Britain :—
Radio Specialist.

for Technical
Catalogue.

LTD.,

l'or the Intermediate
Frequency Amplifier of ANY
Superheterodyne
Receiver,
the GR Kit is surerior to any
other.
As employed
in
American Navy Type "Superbets," C-8, C-ro, "L" ;also
Golden-Leutz, "Super Pliodyne 9," " 1liedyne 6," and
by ibousands of
American
Home Constructors.

°GENERAL RADIOCO
CAMBRIDGE MASS.

Write

513.

SUPE Ili\HETERODYNE

331

22/6

Aldine House, Bedford St..
Strand, London, W.C.1

Type 1lL.

BRANCHES
AND
AGENTS
THROUGHOUT THE WORLD

8
-Ii

18/6

London 'E, 17.

to

advertisers, will ensure prompt attention.
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are now able t
o mar k
et ,af
ter many years intensive
J. experimental work, a mul
ti- rati
o
transformer
which, while still retaining all the features of their
original model, has alarger number of turns on the primary
and secondary, and by tapping certain points and bringing
them to a terminal block seven different ratios can be
selected as desired. The impedance value covers approximately the wide range of from 6,000 to 60,000 ohms.
Thus, whatever the circuit or valve in use, awinding of an
impedance suitable for that particular circuit or valve can
be chosen at will.

PRICE

27/6

RATIO

Approx. Primary
Impedance
in ohms.

Ratio

1— 1
11— 1
2— 1

In addition to the seven ratios available it is posible to obtain
the main one by three alternative methods, allowing adifferent
value of impedance to be selected for the same ratio.
The self capacity of the transformer is greatly reduced by the
patented system of winding the coil, giving agreater degree of
amplification on the higher frequencies, up to the useful point
of audibility.

3— 1
41— 1
6— 1
9— I

This new model is totally encased with a steel shroud. The
coil is treated in such a way as to render it suitable for any
climate in the world, and the celluloid enamel is practically
rust-proof. The terminal block is abakelite moulding.

TABLE.

60.000
28.000
60,000
7.000
28,000
60.000
28,000
7.000
7.000

A year's guarantee is given with each instrument, and in addition
abook of circuits showing the best method of using atransformer as astandard intervalve coupling.
Write now for special booklet W. W.

e,
Menu

«Me

THE MARK OF BETTER RADIO
Advt. R.I. Ltd., 12, Hyde St., New Oxford St., London, W.C.1
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Building up volume without
trace of distortion

a

Lissen Amplifying Devices build up whispers into voluminous sound,
yet never do they sacrifice tone purity for the sake of volume. Add a
2-valve Amplifier built from Lissen parts to your receiver and it's just
as though the player had changed his instrument for one that was
much larger—much more powerful.
But volume is the only thing you
add — harshness and distortion have no place in a Lissen Amplifier.

For the first L.F. stage use the
Lissen T.1 Transformer, Price 21/,
Then follow this with aLissen L.F.
Choke, Price 10/-, or if you prefer
it, use Lissen Chokes throughout.
When building aChoke Coupled
Amplifier it is always advisable to
use a variable grid leak having a
wide range of variation. Use the
Lissen Variable Grid Leak—you
can obtain any resistance between
Iand 12 megohms,
smoothly, gradually
and
noiselessly.
One hole fixing, of
course.
Price 2/6.

The capacity of the Lissen Fixed
Condenser recommended for
choke coupled stages is .01 mfd.,
Price 2/4. It is also worth while
to fit Lissen Fixed Condensers
in every stage of your re. eiver.
Accurate to within 5% of their
marked caFcities they will not
vary and will not leak.
NOTE THE NEW PRICES:
.0001 —.001 1/3 .002—.006 2/.
(mica dielectric).
With each .0002 and
.0003 there is inc'uded
free apai :of clips to
take agrid leak.

« .

-

4

LISSEN
THERE IS NO 'WEAKEST LINK' IN THE LISSEN CHAIN
Lissen Limited, 21-25, Friars Lane, Richmond, Surrey
Phone: Richmond 2285 (4 lines).

L4

Mention of "2ie Wireless

"Lis-senium. Phone, London. -

when 'writing to advertisers, will ensure prompt attention:
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Assistant Editor:

Editor:

Assistant Editor:

F. H. HAYNES.
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Editorial Offices: z39-40, FLEET STREET, LONDON, E.C.4 .
.
.
Advertising and Publishing Offices: DORSET HOUSE, TUDOR STREET, LONDON, E.C-4.
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Telephone: City eon I3 lines).
Telephone: City elley (13 lines).

CovDtrav: Hertford Street.
BIRMINGHAM: Guildhall Buildings. Navigation Street.
MANCHESTER: 199, Deansgate.
Tderatn,: '
•Cyeliet Coventry."
Telecom: "Autopreas. Birmingham."
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FUTURE OF THE B.B.C.—A FORECAST.

as far as possible, bringing the organisation into conflict
with the various interests which would be adversely
LTHOUGH it is not expected that the findings of
affected if the B.B.C. were permitted to extend its
the Broadcast Committee will be made public for
activities outside the scope of broadcasting, as would
several wecks to come, yet certain indications of
result, for instance, from the manufacture and sale of
the views of the Committee may he gathered front a
wireless apparatus by the B.B.C., or the assumption of
careful
study
of
the publie
the business of music publishers.
proceedings of the Committee
It is of the utmost importance that
when the various witnesses were
CONTENTS .
the B.B.C. should live in harmony
examined.
PACE
with those with whom the ComEDITORIAL VIEWS
...
There is no doubt but that the
... 323
pany must always be associated,
W ORLD- W IDE W IRELESS
...
... 324
Committee views broadcasting as
and we therefore think that such
Low Loss Corr. TESTS
...
... 328
a public' service, and that it will
DISTANT CONTROL UNIT
...
a recommendation will go far to
... 329
take steps to prevent the B.B.C.
By A. P. Castellain.
remove that suspicion which so
from being dominated in its policy
"
FfTRTIIER Nons ON THE LOADING
many interests at present have of
EFFECTS OF CRYSTALS
by any one body of interests. It
the B.B.C., not knowing where
By
W.
H.
F.
Griffiths.
is on this account that we anticithe activities of the B.B.C. will
C
'URRENT
TOPICS
pate that the representation of
cease.
A STABLE H.F. RECEIVER
... 339
wireless traders on the board of'
By E. J. Martin.
As regards the constitution of
direction of the B.B.C. will be
NEW APPARATI7S
the Company, we do not anticipate
considerably curtailed, and such
NEWS FROM THE CLUBS
...
... 342
that any changes will be recomPIONEERS OF W IRELESS-9.
... 343
members as cease to retain their
mended here beyond those of the
By Ellison Hawks.
seats will be replaced by persons
Board which we have already inW IRELESS CIRCUITS IN THEORY AND
representing the public user with,
dicated, and possibly the constituPRACTICE-6
probably, a representative of the
By S. O. Pearson.
tion of Advisory Committees on
Post Office.
HINTS AND TIPS FOR NEW READERS 349
such sections of the programmes
The service which the wireless
BROADCAST BREVITIES
...
... 351
as music, education, science, etc.
ELECTRIC TELEVISION
..•
... 353
traders have done in helping to
It seems probable also that the
By Dr. H. Kroncke.
bring the Broadcasting Company
present monopoly of broadcasting
LETTERS TO THE EDITOR
... 354
into existence is not to be lightly
will be vested in the Company for
DICTIONARY OF TECHNICAL TERMS ... 355
esteemed, and their subsequent
READERS' PROBLEMS ...
... 357
a further term of years, and that
service as directors of the Comthe existence of the Company will
pany has also been valuable, but
be guaranteed for a longer period
the time has now come, and we believe that the wireless
than was provided for under the previous agreement.
traders will be the first to admit it, when the broadcastNo change is likely in the annual licence fee, nor do
ing service in this country should be directed by a body
we think that the public would desire it. The B.B.C.
more representative of national interests and uninfluenced
is receiving only about half the amount subscribed by
by commercial considerations.
the public, and we hope that it will be recommended that
Another recommendation which we expect to see erna much bigger share should go to the improvement of the
bodied in the Committee's report is one which will limit
programmes. We feel sure that the public would regard
the competitive activities of the B.B.C. so as to avoid,
this as preferable to any reduction in the fee.

A

3

Id 5

,
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Technical Description of the Rugby Station.

T

HE question of providing wireless communication
with all parts of our Empire has long been the
subject of discussion. The British. Government has
been slow in the setting up of a wireless system which
‘‘ ill link up England with the colonies, -yet tardiness in
this case has probably been beneficial, inasmuch as the
last few years have seen rapid progress in long-distance
communication.
At one time a chain of stations encircling the globe was considered desirable, but with the
development of the valve as a generator of continuous
waves almost unlimited in the power that can re handled
the adoption of asingle high-power station with a worldwide range has become possible. The construction of the
Rugby station was decided upon to provide a means of
communication with -Australia and other parts of the
Empire both by day and night without the necessity of
interposing intermediate stations.
Selecting the Site.

spaced 440 yards apart and forniing the corners of ail
irregular octagon. The remaining masts are to the north
of the building and are for use with the Transatlantic
telephony equipment, sufficient space being available for
the erection of four additional masts in symmetrical
arrangement should they be considered necessary.
Each of the masts are identical in form, rising to. a
height of 820 feet. They are triangular.in section, and
the sides' are io feet across. The mast equipment includes a ladderway as well as a lift capable of carrying
three persons, the winding mechanism of the lift being
arranged also to coil.in the halyard for.raising the aerial.
A 44o-volt 3-phase motor of zo horse-power drives each
winch. An interesting friction device forms part of the
drum on which the halyard is wound, and when the pull.
exceeds ro 'tons the drum.slips, thus letting out the halyard and relieving the tension. The pulley gear at the
masthead is free to revolve, and moves with the hand
rail and circular platform, which is about 9feet across.

The station is situated in the parish of Hillmorton»
Insulated Masts.
near Rugby, the site being selected mainly on account
The base of each mast te;minates in an inverted tripod,•
of the flatness of the land, with absence of screening.
the apex forming a socket seating on the spherical sur_Other considerations naturally included a sufficiency of
face of a cast steel plate, thus providing a free move_water for cooling purposes, suitability of the sub-strata
ment. Beneath the8pivot are a series of insulators, conto withstand the heavy concentrated loads of the masts,
sisting of porcelain cylinders to give adequate voltage
presence of good roads, a railway line and proximity to
insulation, followed by a Swedish granite block 5ft. 6in.
a main telegraph route, strategical considerations in the
square to limit the capacity to earth. The insulation from
event of war, and nearness to a town of medium size
earth
of
such
stupendous
masts
is an ambitious underto provide social Amenities for the staff. The station
takingeaiming in its purpose at increasing the effective
stands approximately 340 feet above sea level, and covers
height. Each matt is supported, by fifteen guy ropes
an area of goo acres.
arranged in five groups of three.
The main buildings- are situated almost at the centre
Two independent aerials are in use, both being of
of the site, with eight of the twelve Masts to the south,
19
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(Top) POWER ROOM.
The high volta,
motor generator sets
are in the foreground
There ate three units, each capable of
producing 6,000 volts. Each set comprises two dynamos runnkig
in series driven by a 3-phase motor.

(Centre) THE MAIN SWITCHBOARD is immediately behind the
bservation desk.
The engineer on duty controls the entire plarit.

(Bottom) OBSERVATION DESK.
The aerial ammeter and other
important instruments showing the pelicrmance of the station
are carried on the instrument panel, whilst the keying and tetegraph circuits which are connected with the Central Telegraph
Office in London, are to be seen on the right.

8

(Top)

THE CLOSED ,
CIRCUIT CONDENSERS airanged cr a
gallery immediately beneath the tuning inductances

(Centre) VALVE SECTIONS. Each cubicle contains the equipment associated with the running of eighteen 10-kW. valves.

(Bottom. THE CONTROL ROOM contains the main
' board, observation desk and valve sections
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latina amplifiers. Each amplifying stage is built as a
separate unit, and tuning is carried out by means of a
ullin voltm
with input terminals connected to a
ug.
reak-jac sare fitted to each *high-frequency -unit
so that the plug from the Moulliri voltmeter can be inserted stage by stage in the amplifiers and each brought.
to resonance. -Some five intermediate high frequency .
stages are employed advancing in the type pf valve used
from the ordinary receiving valve to alarge valve dissipating approximately boo watts.
The -Water-cooled Valve Equipment.

Water-cooled valves are used for aerial excitation, and
are manufactured by Mullard, Phillips and the Western
Electric Co. The valves are -rated at ro kW. with an
anode potential of ro,000'volts. The filament current is
4I.-5 amperes, and an emission of 7 to 8 amperes is
obtained.
The valves •are arranged in sections of
eighteen, -and five complete panels are installed, suitable
switches being arranged so that- any panel Ican be
separately connected to the main bus bars.
:T.hree
panels comprising fifty-four valves are required to
generate 500 kilowatts of high frequency power otr the
aerial circuit.
The, filaments are heated from athree-phase 'alternating
current supply at a frequencY of roo cycles, the current

ONE OF THE TUNING VARIOMETERS. It is built entirely on
a wooden frame work and the cable consists of 6,561 strands of
No. 36 S.W.G. enamelled wire.

"sausage "type. The eight-mast aerial consists of eight
7/54 S.W.G. silicon-bronze wires mounted on rzft.
diameter steel spiders assembled around a central
Zin, steel rope. The four-mast aerial differs inasmuch
as copper-clad wire is used instead of bronze. The lead
up to the aerial is composed of eight 7/i4 S.W.G. wires
on spreaders ffin, in diameter, 'so that the capacity is
here reduced without increase of the high-frequency resistance. The larger aerial hàs a capacity of about .6.03
mfds., -and the smaller o.023 mfds.
The aerial insulators are of hollow porcelain tube 6M.
in external diameter and tested to withstand a pull of
zo tons,. and a potential of zoo,000 wilts at 50. kilocycles.
Constancy of Wavelength Maintained by a Tuning Fork.

The transmitting equipment, which has been designed
throughout by the Engineering Department of the Post
Office, makes use of a tuning fork both *for setting up
and maintaining the oscillatory currents which, when
magnified by high-power water-,cooled valves, excite the
aerial systeni. The tuning fork is electrically. driyen 'and
has a fundamental frequency many times lower than the
oscillation frequency of the aerial circuit. The oscillations set up by the fork are amplified by means of a
valve the grid potential of which is adjus ted. so that it
operates near the, lower bend of its characteristic. B'y
this 'means a wave form rich in harmonics is set up in
the plate circuit, and a suitable harmonic is selected
means of a
1filter, circuit and amplified by aseries of oscil13 8

ONE SIDE OF ONE OF THE VALVE SEMIONS. Nineaulge:V.
valves are mounted on each side of the section and th
apparatus include; the overload anode relays to be seen beneath
the valves and the chokes and resiscances, which are just above
the valves. The coiled piping carries the
cooling water.
24
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World Wide Wireless.—
being obtained from motor.
generators.
The
three
phases
are
distributed
amongst the various valves
to maintain constant emission. To provide for small
differentes in the filament
characteristics each valve is
provided with separate filament control, and by means
of a series of key switches
avoltmeter can be connected
across the filament terminals
of any valve to indicate the
filament potential.
Each
valve is provided with a cutout relay in the anode circuit, in addition to choke
boils and resistances to prevent the setting up of circulating currents. Negative
grid biassing is maintained
by means of direct current
Another
motor generators.
The closed circuit inductance is composed of three
hexagonal spiders of approximately t4ft. diagonals, the
cable used for winding die inductances consisting of 6,561
strands of No. 36 S.W.G. enamelled wire in bunches of
8z strands provided with silk coverings.
The tuning
circuit is designed to give a wavelength of 1,800 metres.
The aerial tuning coil consists of five spiders of t5ft. 6in.
diagonals, each being wound with eight turns of similar
cable.
Powèr is supplied by the Leicestershire and Warwickshire Power Co. at 12,000 volts 5o cycles, and the threephase mains are duplicated to ensure continuity.
The High Voltage Generators.

High tension supply to the valves is derived from
three' 500 kW. motor generator sets.
Each set consists of a synchronous motor driving two 3,000-volt single
commutator generators joined in series. The generating
sets are insulated from earth so that the voltage difference
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form of variometer used in the aerial tuning circuit.

between the frames and windings does not exceed 3,000
volts. The motors which are self synchronising are rated
at 640 kW., and are run at a speed of .570 r.p.m. As
the frames of the motors are above earth potential the
input is obtained through a transformer specially insulated to stand 50,000 volts between primary and
secondary windings. The neutral point of the motor is
bimected to the frame.
Current for Controls.

The generating sets are arranged to be run in. series
so that 6,000, I2,000 or 18,000 volts continuous current
is obtainable as required. High speed circuit breakers
throw a limiting resistance into circuit on a short circuit
occurring.
Normally an overload operates a relay and
trips the field circuit of the H.T. generators. Other
machines which supply the filament heating current have
already been referred to in addition to which a continuous current of 240 volts is provided for controls,
excitation for motors of frequency converters, etc., while
a 200 ampere hour battery is installed for stand-by
lighting and control purposes.
World Wide Range.

No details are given here of the Transatlantic telephony equipment with which experiments are at present
being conducted. The equipment makes use of the side
band system in which the carrier wave is suppressed by
means of filtet circuits, and reception is carried out with
the aid of a local oscillator.
That the success of the station is already assured is
indicated by the fact that direct communication with
,Australia has already been established, whilst it is stated
that signals from the Rugby station are received in the
United States at greater strength than the signals .from
Bordeaux. Hitherto the Bordeaux signals were stronger
in the United States than signals from any other
European station.

NEW
SHORT - WAVE
TRANS31ITTING
VALVE.
Of
American manufacture, the electrodes of this new valve have
been designed so that the total capacity in the circuit will not
necessarily lie mainly within the valve itself. Under normal
conditions the plate can be operated at a dull red and plate
voltages between 1,000 and 3,000 used with a current from
40 to 50 milliamperes.
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COilL TES'S

G

Description of the Most Efficient Coils.

T

HE two coils illustrated here are the best of those
submitted for the Low-Loss Coil Competition and
Very careful tests have been made to find the better
coil of the two.

ebonite rods. The coil is practically air-spaced, has a
length of zain., and a mean diameter of practically 51in.
Tested at the same wavelengths as the first ,coil, the
f( -)11n ,
xing results were obtained :2.58 ohms at 500 metres.
3.00 „ „ 400
„

Iit

3.5 2
35 0
3.85 " " 320
"
inductance of this coil is 170 microhenries at 400

metres.

11.F. Resistance in Ohms per Millihenry.

Curves are given to show the variation of the H.F.
resistance with wavelength and _frequency ;It is interesting to note that the resistawe increases as the wavelength
reduced. as one would expect.
Ile

son...ro.maru.n.....Meeteme4-skeraeee

The most efficient coil.
It is wound with Litz wire, and the
former consists of a number of glass rods held by ebonite rings.

One of them has 56 turns of 20-38 I.itz wire, a mean
diameter of 2-1-in., and a length of 3iin.. The former
consists of two ebonite rings, 31in. external diameter by
in. thick, and has 8 glass rods ¡kin. diameter, a thin
stiff ring being used to support the rods at their centre.
Resistance Measurements.
The resistance of this coil was taken at four wa“.lengths, and was found to be :1.8 ohms at 500 metres. •
2.05
y
f
9

2.4

„

2.6

400

99

„

350

9

„

320

A very good coil, only slightly less efficient than the winning
coil. Bare wire is used, and the turns are carefully spaced.

0

4.0

2
O
• 3.5

19 S.W. G
COIL

- 30
< 2.5

ITZ
COIL

r» 2e
•

I•

5

340

380

WAVELENGTH

420
IN

460 500
METRES

RESISTANCE IN OHMS

and its inductance was 134 microhenries at 400 metres.
The second coil is wound with 38 turns of bare No. ig
S.W.G. copper wire, the spacing at the corners being
and having intermediate spacers of hin. diameter
4.0

\,

3.5

19 SWG--

3.0 __
— 2.5 —
..
____
20

950 900

850

FREQUENCY

- -- - -. .,.....,LITZ—
COIL

800
IN

750 700

650 600

KILOCYCLES

Variation of the H.F. resistance with wave/angth and frequency.
L.

1u

If the ratio of resistance to inductance is worked out, it will be found that the Litz coil is superior to the coil of
bare copper wire, the resistance in ohms per millihenry
15.3, 17.9 and 19.4 for the Litz coil at the
wavelengths given above, and 15.2, I7.7, 20.8 and 22.8
for the coil of bare copper wire.
Result of the Competition.
The prize of £5 has, therefore, been awarded to the
designer .of the Litz coil (Mr. Hamilton Emmons, óf
Southampton).
No doubt many readers will be rather surprised that a
coil wound with Litz wire proved the best. We are, therefore, making further tests on a number of coils adjusted
to 200 microhenries, with the object of comparing their
efficiencies over the broadcast band of wavelengths.
AV. J.
23
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DislxÑ CpRirol
Filament Switching and Volume Control
Through Extension Leads.
By A. P. CASTELLA IN,

B.Sc.,

D.I.C,

A.C.G.I.

T

HERE are many people who regard wireless merely
as a means of enabling them to enjoy music and
entertainment in their own homes, and such people
regard the upkeep of their wireless sets as anecessary evil
and do not wish continually to be "playing with the
knobs "on their set to get distant stations.
For such people the local broadcast station is sufficient,
and a simple two-valve set, with its attendant simplicity
of control, is usually all that is necessary to operate a
loud-speaker successfully. The only controls on such a
set will be a tuning condenser, which will be adjusted
once and for all on the local station, with either afilament
resistance or a master switch to turn on the valves.
When the loud-speaker is in the same room as the set
it is a simple matter to switch the latter on and off as
required, though it is sometimes rather a nuisance to
get up out of a comfortable armchair and switch the set
off when one particular item is not required. However,
when it is not convenient to have the set in the same room
as the loud-speaker, or when the loud-speaker is required
in several rooms of the house, it certainly is rather a
bother to go and switch the set, and it is probably this
fact which has prevented many people from wiring their
house so as to be able to use the loud-speaker in more
than one room.
Advantage of Distant Control.
It is quite possible, however, to arrange matters so that
the set is switched on and off as required from the room
in which the loud-speaker happens to be. For example.
ii an item which was particularly required to be beard

happened to be broadcast some time during dinner, all
that it would be necessary to do would be to take the
loud-speaker, fitted with a special little switch, into the
dining-room and plug it into its socket, and to switch it
on when required.
The control unit to be described will enable the user
to control the set from the loud-speaker as stated
above and to control the volume of sound produced.
The principle of operation of the unit is as
follows: The switch on the
loud-speaker closes a ciro cuit comprising a battery
and the magnet 'coils of
A
a relay, situated near the
Fig. 1. —Connections of the at.- set, which closes the filament switching relay.
ment circuit of the valves
and so switches on the set.
The action of the relay may be studied in reference
to Fig. r. The relay consists essentially of an iron core
A, generally shaped more or less as shown, carrying
a coil of wire B on one limb.
Screwed on to the
other limb is a flat springy strip, which may be
of steel, carrying a piece of iron D so placed as
to be immediately over the part of the core carry.

\IT

y

The relay unit (left) which is installed near the receiver, and (right) the control unit and adaptor for connection to the loud-speaker
extension leads.
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Suppose we take the case of two bright-emitter valves
taking 0.75 ampere each, making a total of 1.5 amperes.
tir
it by a .small
This means that every ohm introduced by the leads gives
gap.
a reduction of battery voltage available to the valves of
On closing the switch S a current flows round the oil
B and magnetises the iron core. The piece of iron D .1.5 volts. If al to 5 volts are required on the valve
filaments and asix-volt L.T. accumulator is used the total
is thus attracted to the core immediately below it,
resistance of the leads must be less than one ohm, which
and it therefore moves towards and may touch it,
necessitates either thick leads of, say, 7/22 light cable
but in so doing it bends the spring C. A contact E
or thinner leads and an increase of accumulator voltage
is arranged as shown to touch an extension C
—and both these expedients are expensive.
when the latter is .bent
A relay, on the other hand, is not expensive to inake
sufficiently.
v and can be made to operate on a few milliamps supplied
SET
When the switch $ is
----- -by the existing filament battery, so that thick and expenopened the core ceases to
Fig. 2.
sive leads to the switch will not be necessary. The case
be magnetised, so that the
of a set using dull-emitter valves is not quite so bad as
pull on D, which is bending the spring, also ceases, and
the bright-emitter example given above, except in the
the spring returns to its former position, in which it
set where two-volt valves taking 0.4 amp. each and
does not touch the contact E.
running off atwo-volt accumulator are used. The margin
Thus the switch S opens and closes the path between
between battery voltage and the voltage required on the
C and E, which may be connected through terminals
valves (t.8-1.9 volts) is extremely small, and the cturent
X and I' respectively to the L.T. circuit.

Distant Control Unit.—
ing the coil, but separated from

_

So far the advantage of
the relay is not apparent, as
it would be easier to put the
s
\vitch S between X and V
without using any relay at
all. The great advantage of
the relay, however, lies in
its property of being able to
control very much larger
currents than those by wl dch
it is operated—that is, a
small current firnving roural
the coil B can control a
large current between X
and Y.
It may be argued that the
set can easily be controlled
Fig. 3.—Connections of the
from each room by extendswitch box.
ing the leads from the L.T.
battery after the fashion of Fig. 2, without using any
relays. Well, so it can, provided certain things are dont;.
It will be obvious that the leads to the switch will introduce extra resistance in the filament circuit, which will
mean that there is. a drop of voltage across the leads.
This voltage drop will depend on the resistance of the
leads and on the total filament current taken by the set.
s

RELAY UNIT

SET

Back-of-panel view of the relay unit.

is o.8 amp. for two valves, necessitating very thick wires
to the control switch if the arrangement of Fig. 2 is to
be used.
Enough has been said by now to show that the relay
method of control is much cheaper and neater to instal
and use.
It is N'ery often desirable 'to diminish the volume of
sound from the loud-speaker—for example, when it is
desired to hear the commencement of a certain broadcasà
item which follows uninteresting matter. In such a case
the provision of aswitch to control the loudness of reproduction is desirable.
The circuits used for this are
shown in Fig. 3 and for the relay in Fig. 4.
The Relay Unit.

LS

L.T.
+0

-s

L
.

Fig.

4.—Internal connections of the relay and method of connection
to the receiving set and extension leads.

B 12

This consists of the relay itself, mounted in a box with
suitable terminals for connection to the set, and is shown
in back-of-panel view of the unit. The relay itself is
made from an electric bell which was purchased from
the Economic Electric Co., Ltd., price 2S. 6d., and, as
will be seen, most of the parts except the bell and
baseboard have been utilised.
22
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Distant Control Unit.—

On obtaining the bell the first thing to do is to remove
the spring and striker by undoing the two holding screws.
The wires leading from the bobbins to frame and terminals should be .
cut and the bobbins gently eased off
the cores. It will be found that the bobbins will come
off if pulled by hand, but thev must on no accouct be

----

--

----

33r

liquid paste is formed. -If the amalgam is too liquid
when cold, add more lead; if too thick, add more mercury. The advantage of using amalgam is that it will
stay where it is put much more readily than 'mercury,
and is rather easier to adjust in height in the cup.
The cup should be about half full of amalgam 01

;

-----

CUT HERE

FILE AWAv

0

0

e

I•

Fig. S.—Modifications of the bell parts necessary in constructing
the relay.

levered off by means of a screwdriver, since this %yin
break them and fresh ones will then have to be made.
Construction of the Relay.

The striker ball should be cut off and the rod bent
as shown in Fig. 5, which also shows core and frame
alterations. To increase the sensitivity of the relay the
spring should be weakened by filing as shown.
The layout and wirin g dia-gram of the relay is given
it Fig. 6, so that no difficulty should be experienced
in making up the unit. The crystal cup is used to hold
mercury or, better, an amalgam made by gently heating a ;mixture of clean lead and mercury until a semi-

SWITCH

Interior of the control unit.

mercury, and should have a few drops of machine oil
added to keep the surface clean after the relay is completely assembled and ready for use.
The existing wire on the bobbins is removed and the
bobbins tilled with No. 38 S.W.G. D.C.C. copper wire.
For sets with a-volt valves the windings
0
should be connected in parallel, while
for a 4- or 6-volt LT.. accumulator they
should be in series. If it is desired, the
bobbins may be wound with Na 40
S.W.G. wire for a6-volt battery., as this
will reduce the current consumption.
AERIAL
On reference to Figs. i and 6 it %ill
be seen that there is a ted. condenser
connected across the mercury cup contact; this is to prevent sparking and
consequent deterioration of the contact
surfaces. It will also be noticed that
when no current is flowing through the
relay windings, i.e., when in the "off "
EARTH
position, that the aerial is connected to
earth, which is athing that many people
forget to do when they switch off the set.
The Control Unit.

Fig. b.—Practical u.iring diagram of the relay.

The unit is mounted in a box suitable
for carrying the loud-speaker or fôr putting in any convenient position near at
B
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COMPONENTS REQUIRED.
Control Unit.

Relay Unit.

I Box, 6in. >c 6in. X 41in.
I Panel, 6in. X 6in., to fit (ebonite or wood).
I Single-pole single-way Dewar switch.
I Two-pole two-way Dewar switch.
2 Terminals.
Ebonite rod and phosphor bronze strip.

1 Electric bell (Economic Electric Co., Ltd.).
6 Terminals.
1 Crystal cup.
1 Box, 6in. X 4in. ›; 4Pn., with ebonite panel.
1 T.C.C. condenser, 1mfd.

Approximate cost, 25s. to 3os.

Fig. 7.—Practical wiring diagram of control unit.

hand, while the loud-speaker may be placed further away.
The writer has found that different people like
widely different degrees of "softness," so that, .although
definite values of windings will be given for the resistance, the reader who prefers to try other values may
y4.

"soft" position a shunt resistance is placed across the
loud-speaker and also a resistance is put in series with
the loud-speaker, so that the total D.C. resistance in
the last valve circuit, and thus the H.T. on the plate
of this valve, shall remain unchanged. This is quite
necessary when using a power valve of low resistance
for the last valve.
NVINniNa TABLE FOR RESISTANCE BOBBIN.

/h

Loud-speaker Resistance

ir ILIA+
Li

4

L
!
,..

,

3,

,•

1 5/'

/ _..L.,5'' ,.... 5. 1/
/4.

1'
,4

Fig.

8.—Details

of

the

resistance coil
terminal strip.

former,

mounting

and

easily do so by pulling out the bobbin and winding on
or unwinding the turns until he is quite satisfied. The
clip method of holding the bobbin is also by far the
most satisfactory in practice. When the switch is in the
B 14

,
4,000

Winding

22 yds.

10 yds.

20 yds. I 8yds. •

Series windine

40 yds.

18 yds.

36 yds. I15 yds.

The wiring from the set to
the various rooms may conveniently be made of bell wire,
terminating in ordinary valve
sockets in the rooms.
If the
loud -speaker
is
connected
directly in the plate circuit of
the last valve, then the ,
wire
coming from the loud-speaker
terminal on the set connected to
the plate of this valve must be
kept away from the other wires
to the control unit, and is preferably kept one or two inches
away from the wall by small
ebonite or wood distance-pieces
which may conveniently be

44

ohms.

44

Shunt
16

2,000 ohms.
40

:rauge of wire, S.W.C.

5

..

47

Fig. 9.—Connections of
the valve base adaptor.
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A Substantial
Reduction in
Prices.

i i

dOO D VALUE

\.1.S. Receivers and the two Cabinet Loud Speakers have been reduced in price IrOM
March 1st. At the new prices the apparatus concerned represents the maximum radio
value, and will therefore appeal to the enthusiast who ls satisfied only with the best
obtainable.
histrument.
Two-Valve Standard, complete..
Two-Valve Standard, receiver only
Three-Valve Standard, complete
Three-Valve Standard, receiver only
Four-Valve Standard, complete..
Four-Valve Standard, receiver only
T.M.1, complete ..
..
T.M.I, reeever only
T.M:2, complete ..
T.M.2, receiver only
P.1, complete
..
P.1, receiver only
..
P.2, complete
....
P.2, receiver only
..
5.1, Console Receiver, emaplete..
..
S.I, Console Receiver, re-eiver 00Iy
.•
Concert Amplifier...
One-Valve Amplifier
Two-Valve Amplifier
ALL
Cabinet Loud Speaker
Pedestal Loud Speaker

Send for Publication As.
This illustration shows the T.5.2 model, being a
4-Valve Receiver. Price £26 15s.
This receiver may be ordered in a sloping cabinet
similar to that illustratcd on the right.
4-Valve Standard Receiver, in sloping cabinet,
£13 15 0
2-Valve Standard Receiver (1 H.F. and Pet.) as
illustrated
Ea 10 0

A. J. STEVENS & CO. (1914)

LTD.,

13 RANCH , WOLVERHAMPTON

7.

(7 Iiue,1

17 IS

London Showrooms:
1, plume :

Re.;ent

7161 -2.

Glasgow

Showrooms:

7.1, phone

Deu!.:1.e., 3449.

rdegra 'et; :

" Rec,:ptiort,

Tro!vcrhaniplon."

122,124, Charing Cross Road. W.C.2.
I S.'

223,

:

St.

jariSSCO

George's

tVes,cest

Road,

Price.
17 6
10 0
13 6
17 6
15 0
10 0
0 0
15 0
10 0
5 0
0 0
15 0
00
15 0
0 0
15 0
ID 0
2 it
2 6

New Pric
£13 17
£8 10
£15 17
£9 16
£22 0
£13.15
£29 17
£21 12
£26 15
£18 10
£52 10
£44 5
£45 0
£36 15
262 10
£54 5
£11 15
£4 2
£6 10

ROYALTIES.
..
..

..
..

£4 15
£22 10

0
0

£3 15
£19 19

0
0

120, which illustrates and fully describes the complete range.

Hire Purchase.
Megsrs. H.
Taylor
e'r Ce.,
Ltd., 40/53, Sussex Place, South
Ken.sin g to
S.IV.7
(near
South
Kensington Station), are
prepared to arrange for the see
of
A.J.S.
Receivers and Loud
Speakers on eav

RADIO
bpi.,

INCLUDING

..
..

Old
£16
DI
£21
£14
1'20
'it:4
.115
£25
£30
(21
£65
£55
£52
£42
£75
£65
£15
. £5
:. £8

L.Ond0a."

A. J. SI -EVENS iF.c
0. (1914) LTD.,
RADIO BRANCH, WOLVERHAMPTON.
Please send Publication No. 120.
Name
Address

Glasgow.
3j e26.
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Shall IScrap my
ED H. F. Transformer

FOLLOWING on the introduction of the "DIM IC "

Coil, we have frequently been asked the above
question. Our answer is given diagrammatically, from
which it will be seen that the H.F. Transformer need
not, and we think never will, be scrapped. It is a
highly efficient device supplementary to, and not
supplanted by, the "DIM IC " COIL.
If you desire ahigher performance from your Set,
spend alittle more money on afurther stage of H.F.
amplification rather than replace your H1 H.F
Transformers with "DIMICS.
A full diagram for
this is shown. It gives extraordinarily good results with
very high selectivity. At approximately 18 miles from

2L0 we have frequently had Cardiff at Loud Speaker
strength without any interference from 2L0 when
the latter was working—although adjustment for
this is naturally very critical. Manchester at the
same distance is comparatively easy to obtain and
separate from London completely, even with the
headphones on
On two stations at adistance, and heterodyning each other ,
either station has been brought in at full Loud Speaker strength:
clear from, but iaturally distorted by, the other.
INDEX TO CIRCUIT DIAC4AM.

"OIMIC " COILS
are available in the
following sizes:—

I 300/ 600 114.
. la 450/ 950 114.
„ 2 600/1300 M.
2a 900/2000 M.
, 3 110003800 M.
, 3a 2000f4503 M.

No

PRICE

EACH.

EachiBase

Item

and 2 MH "Ditties " •• 10/. 12/6
3 MH H.F.Barrel Type
Transformer
•• 10/.
•• 15/.
4 MH Reactor
5and 6 0005 Variable Condenser
•.
•• 11116
7 '0003 Variable Condenser
••
•• 8/6
Con8and 9 Neutralising
denser
••
••2/10
10. II. '0003 MH Mica Condenser
••
•• 2/6 11.
and 12
1/..
'001 Mica Condense
13
14and15 MH Grid Leak. I
megohm. ••
• 2/6. II'01 MI-I Mica Con16
denser
.•
• 41. 111.

BASE EXTRA 2/6 0
OUR PRODUCTS ARE EQUALLY GOOD.
TAKE BOTH AND BE SATISFIED.

OUR ADVICE AND

Telephone:
Slough 441-442.

I. VI° tit I.

Telegrams:
Radiether, Slough

Manufacturers of Wireless and Scientifi.r. Apparatus
WEXHAM

ROAD

::

SLOUGH

111ention of " The Wireless n'orld,' %el:en u. it iug to advertisers,

BUCES.

J11$U - C prompt

attention.

2$5

.11.3.1tCH 3rd, 192O.
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Distant Control Unit.—
made to fix on the picture-rail. This is done in order
to keep down the capacity between the loud-speaker leads,
which gives rise to muffling with long leads if a highresistance loud-speaker is used.
(See N.P. VincentMinter in the Feb. loth issue of The Wireless World.)
The other wires may be bunched together if necessary
and fixed along the skirting board.
The four wire leads from the control unit to the
valve socket in each room are made with bell flex about
two yards long, twisted together, and preferably of two
different colours, terminating in a plug made from a
"dud" valve, as shown in rig. 9. Incidentally, it will
be found that a standard G.E.C. wall plug top will

just exactly fit a Mullard valve base, and a plug made
on these lines is shown in the photograph. The writer
uses the filament sockets of the valve-holder for the swh
connections SS (Fig. 4), and the grid and plate sockets
for the remaining connections :LL.
•
It is possible to use a four-pole Dewar switch to do
all that is .required, :but this entails bringing the LL
and SS Connections (which are connected to plus and
minus of the high-tension battery respectively) rather near
together, so that for safety reasons the writer advises the
use of two switches.
The whole arrangement of the units forms one step
towards increasing the pleasure obtained from a broadcast set.

INTERFERENCE DUE TO SHORT-WAVE TRANSMITTERS.
By A.

I. GILL, M.I.E.E.*

D

UR1NG the last two years there has been considerable development in the use of wavelengths below
roo metres owing to the phenomenal ranges that
can be obtained with such wavelengths with the expenditure of very little power. As a result there is a continual
increase in the number and power of short-wave transmitters.
In some cases the installation of a powerful short-wave
transmitter has led to complaints from broadcast listeners
of interference on the broadcast band of 300 to 500 metres.
In particular a number of complaints were being received
from residents in the neighbourhood of the Post Office
experimental station at Dollis Hill, which works on
wavelengths of 5o metres and below. On receipt of these
complaints it was assumed that the whole trouble was due
to " key clicks," and the keying system of the transmitter
was thereupon altered from suppressed wave to Marking
and spacing wave working. While this change relieved
much of the interference complaints were still received
from listeners.
A number of cases were investigated by the Post Office
engineers
It was obvious that the trouble was not
caused by harmonics from the transmitting station concerned, and the interesting fact emerged that the majority
of complaints came from users of crystal sets. In some
cases it was ascertained that the substitution of a valve
set for a crystal set cured the trouble. This gave aclue
to the solution, as it is known that the majority of crystal
sets are direct coupled to the aerial and tuned by avario-

(a)

(b)

meter, variable inductance, or inductance with series condenser (Fig. r, a, b, c), while valve sets on the other
hand are more frequently tuned by means of fixed plug-in
inductance and variable condenser in parallel (Fig. r, (1).
Experiments were then carried out at Donis Hill using
a crystal receiver adjacent to the transmitter. The circuit used was a variometer with variable condenser of
o.00r microfarad capacity in parallels shown in Fig. 2.
Such a circuit has an infinite number of adjustments for
any particular wavelength.
It was found that when 2L0 was tuned in with the
condenser at minimum capacity signals were inaudible
owing to interference from the short-wave transmitter, but
that as the capacity was increased and the inductance
decreased (the tuning of 2L0 being maintained) the interference gradually diminished until when the full capacity
of o.00r microfarad was in use no trace of interference
was perceptible, while 21,0 came in with good strength
on three pairs of phones in parallel.
The transmitter during these tests was working with a
radiated power probably exceeding that of 2L0 on an
aerial supported from the same mast as the receiving
aerial, the upleads of the two aerials being about 20 feet
apart.
The tests demonstrate the desirability of •crystal
receivers being designed for parallel tuning, as the increasing use of short waves will render all receive's of
types a, b, and cliable to interference in many localities.
*Engineer in-Chief's Office. Oefieral Post Office.

(0)

(e)

Typical broadcast crystal receiving circuits shown in (a), (b) and (c), In which resonance is produced by the use of a comparatively large
value of inductance, are particularly susceptible to short—wave interference.
Local interference from a short—wave transmitting set
Is eliminated by the use of the parallel tuned circuits (d) and (e).
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FUTI -1E( NOTES ON THE LOAD NG
EFFi'.CTS OF CRYSTALS.
Experiments

with

Frame

Aerial

Crystal

Receivers.

By W. H. F. GR IFF ITHS..
and reproduced here for reference. In Fig. 2 is shown
the variation of rectified telephone current obtained when
galena and Perikon crystals are shunted across- varying
portions of the aerial tuning inductance L. The circuit
employed is given in Fig. I, in which L, is the portion
of the inductance tapped for the detector circuit. The
variable condenser C is required to adjust the tuning •
of the circuit to resonance when preparing the curves
of Fig. 2 and to vary the tuning about resonance in
preparing the curves of Figs. 3 and 4.
From Fig. 2 it will be seen that when using galena
the maximum rectified telephone current is not obtained
13

- 2.00
MICROHENRIES

G A LENA

12
L1-600

11

MICROHENRIES

10

4-sacs

MICROHENRIES

9
MICR OAMPERES

I

N an article in the February i7th and February 24th
issues of this journal the present author illustrated,
by means of curves, the difference in behaviour
Ietween the two chief crystals of present-day practice.
Galena was showp to be of much lower resistance than
Perikon, and, because of this, it was shown that the
former crystal very seriously loaded any oscillatory circuit across which it was connected.
Since the loading
of an oscillatory circuit by a crystal (or any other form
of load) is proportional to the square of the reactance
of that circuit, it is obvious that the circuit associated
with a large aerial is much
less .affected
than
most
others.
Even with a
moderately large receiving
aerial, however, the loading
nf galena was very marked,
although that of Perikon
was not so marked.
The
author has more recently, in
7-.--F
the course of some experiFig. 1.—Circuit used in obtain- ments with frame aerials,
ing the curves of Figs. 2, 3
and 4.
been able to produce a further series of " tuning " or resonance curves similar to
those of the article referred to, but for a loop circuit
in which the values of reactance were made exceedingly
high, the value of parallel capacity for resonance being
arranged to be as low as was practicable. As one would
expect, the loading effect of galena was, under these new
conditions, much more marked than before, and the
effect even of a high resistance Perikon crystal made
appreciable.
The curves of the previous article have been amplified

1
90L
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a.

MICROHENRIES

7
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2

M ICR OAM PER ES

MICROHENRIES

0°

40 °

80 °

C DEGREE
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READING

10 ° = 15 mmfds
Fig.

400

800
L1

(TOTAL

1200

1600

2000

IN MICROHENRIES

INDUCTANCE

L = 1900 MICROHENRIES;

Fig. 2.—Curves showing the optimum values of detector circuit
tapping point with galena and Perikon crystals.
(Reactance of
total inductance = 2,240 ohms.)
B 18

3.—Tuning

curves

obtained with
values of Li

galena

with

ario us

then the crystal is shunted across the whole of the inductance, due to the fact that the effective resistance of
the crystal is sufficiently low to overload the tuned aerial
circuit, thereby causing a reduction of oscillatory potential difference across L. When L, is adjusted to about
aso µH, in 12 per cent. of the total value of L, it
will be seen that a maximum value of rectified telephone
current is obtained because, although L, is then a sufficiently low percentage of L to prevent an appreciable
aerial current and potential reduction at resonance, it is
27
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Further Notes on the Loading Effects of Crystals.—
just sufficiently great to produce an appreciable
potential difference for application to the detector
circuit.
When Perikon is used for detection, since it is of
much higher resistance, the rectified telephone
current increases as the value of L, is increased,
even when L, closely approaches L in value.

16
14

GALENA

Resonance Curves and Selectivity.

The resonance or tuning curves of rectified telephone current plotted against tuning variations about
resonance are shown in Figs. 3 and 4. Those for
galena crystal (Fig. 3) indicate beautifully the tendency to increasing signal strengths and "sharper "
tuning as L, is reduced to the optimum value of.
2oo µH, whilst below this value (curve 6o ,u11) the
signal strength rapidly falls off, due to the fact that,
even with amaximum aerial current flowing through
L, Li becomes too small to produce a sufficient
potential difference, (oLT, for application to the

o

cr
C)

Ake

6

PERIKON

4
2

oo

100

200

L,

300

400

500

600

IN MICROHENRIES

(TOTAL LOOP INDUCTANCE i• 800 MICROHENRIES)
Fig. 6.—Curves showing the optimum values of detector circuit

6

tapping point with galena and Perikon crystals.

PERIKON
5
MICROAMPERES

335

1
L1•1900
Mic9OHENRIES

4
—

3
2

total loop inductance

.

4.200

MICROHENRIES

1
-1.600
/
MICROHENRIES

1
'MICROHENRIES
11111
00
4Q 0

o

80 0

"C" DEGREE

SCALE

120 °

18

16r

GALENA

READING

MICROHENRIES
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10 0 = 15mmfds
obtained with
values of 1.1.

Perikon

with

various

detector circuit.
A corresponding set of resonance
curves for the same tapping points and the same circuit
but taken with a Perikon crystal combination are given
in Fig. 4; these show no great change of tuning sharpness until the signal strength at resonance is considerably
reduced.
The curves of Figs. 3 and 4 should, of
course, be compared in order tc) observe the great difference between the two crystals.
All the curves referred to above were plotted from
FRAME
results of experiments made
AERIAL
with an aerial tuning inductance of about 1,900 µH total
value and on awavelength of
1,600 metres (5XX at 75
miles). This wavelength was
chosen in order to obtain a
sufficiently high value of inFig. S.— Frame aer al circuit ductance to make the phenowith which the curves of Figs.
mena associated with crystal
6, 7 and 8 were obtained.
loading more marked than
would have been the case with an inductance of, say,
too µH, the latter being the inductance required to tune
the average aerial to a wavelength of 365 metres (that of
the local broadcasting station, 2L0).
15

MICROHENRIES

12
MICROAMPERES

Fig. 4.— Tuning curves

(Reactance of

The curves which follow, however, were plotted from
results obtained in the reception of 2L0 at a distance
of ten miles on a simple frame aerial circuit wh'tn making
use of the energy re-radiated from a local large aerial
resonant to the same wavelength. By this means it was
possible to employ a loop aerial of 600 ,uH total inductance tuned by a very small -variable air condenser C
having a uniform capacity change of about 8 nunfd. for
a to degrees angular displacement, and a capacity at

Le 950
MICROHENRIES

3,130 ohms.)

..2d0
MICROHENRIES

10

L i -400
MICROHENRIES

8

4
2

o
o°

MICROHENR1ES
I 1

40 °
DEGREE

80 °
SCALE

10 ° =8 mmfds

120 °
READING
52 mmfds

Fig. V.—Tuning curves obtained with galena with various values
of 1, (frame circuit).

to degrees of the order of 5o nunfd only. The circuit
is given in Fig. 5.
In Fig. 6 the rectified telephone current obtained with
galena and Perikon crystal detector circuits tapped across
varying portions, L„ of the loop aerial is shown. The
maximum signal strength with galena is seen to be when
L, = 35 pH, or only 5.8 per cent. of the total loop
inductance, an extraordinarily low value of optimum
B 19
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Further Notes on the Loading Effects of Crystals.--2

General Notes.
Mr. Maetin E. Solotar (U 2CYX1, 1,104,
Clay Avenue, New York, the Bronx City
Manager of the A.R.R.L., will welcome
reports from British amateurs of signals
from U 2CYX.
0000
Mr. C. A. Jamblin (G 6BT), 82, York
Road, Bury St. Edmunds, tells us that he
is in touch with U NOT, the U.S.S.
" Pittsburgh" now in the Mediterranean,
which left Livorno on the 4th inst., and,
as he has a list of the ports of call for
several weeks ahead, will be pleased to
foiward QSL cards. U NOT is trans•
mitting on 40-45 metres and will welcome
reports.
0000

We understand that the short-wave
transmissions •from U 2XAF of programmes from GUY Schenectady are now
on a 35-metre wavelength in place of 41.9
metres.
otioo
A successful relay is recorded' from
French Indo-China to Brazil. A message
from FI8LBT, Saigon, was relayed to
PI 1HR operated by Lieut. Roberts,
Rizal, Philippine Islands, thence to Mr.
S. A. Mayer (G 2LZ), " Stilemans,"
Wickford, Essex, .who, not being at the
time in touch with South America, sent
it via Mr. J. S. Streeter (0 A4Z), Irwell
Street, Observatory, Cape Town, who in
turn passed it on to Mr. R. Oxenham
(0 A4L), 136, Long Street, Cape Town.
Mr. Oxenham was able to transmit the
message to BZ 1AF in Rio de Janeiro,
who sent it on to its final destination,
117. 5AB, Mr. J. C. Ayres, at fleche.
Pernambuco.
It 20

7
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Fig. 8.-Tuning curves obtained with Perikon with various values
of L, (frame circuit).

was 2,240 ohms, while that of the loop aerial of the
second case was 3,130 ohms.
It must also be noted,
however, that The effective resistance of the unloaded
loop aerial circuit was appreciably less than that of the
aerial ci rcuit.

TRANSMITTERS' NOTES
AND QUERIES.

The Belgian
mitting on 45
reports, which
Belge, 11, Rue

Li,
-400
P
ACROHENRI
ES

PERIKON

MICROAMPERES

detector tapping. Even when the comparatively high resistance Perikon crystal was being used, its loading effect
was sufficient, with the high values of reactance of this
loop circuit, to exhibit amaximum value of signal strength
at an ill-defined optimum value for L, of about 250 1511.
The resonance or tuning curves obtained when using
galena (Fig. 7) and Perikon (Fig. 8) illustrate admirably
the difference in the behaviour .of low- and high-resistance
crystals. The five curves of each figure were taken when
using similar tapping points on the loop aerial corresponding to inductance values of 36, 120, 260, 400, and
600v.tH. In the case of galena the increase of rectified
telephone current at resonance and the decided sharpening of tuning obtained by decreasing the value of L,
towards its optimum value illustrates well the benefit
resulting from the relief of the oscillatory circuit from
the heavy loading of the low-resistance crystal.
As
one would expect, the Perikon curves, on the other' hand,
show no such very marked and beautifully graduated
changes, and that obtained for the condition of L,
36 1.4H forms an excellent contrast to the corresponding
cure of the galena group of Fig. 7.
The curves of Figs. 2, 3, and 4 should, of course,
be compwed with those of Figs. 6, 7, and 8, the difference in reactance in the two cases being remembered.
The resistance, 0,L, of the aerial coil of the first case

station 11 U2 is pow transmetres and will welcome
should be sent via Beseau
du Congre-i', Brussels.
0033

A correspondent comments, with some
justification, on the growing neglect of
the regulation requiring transmitters to
give their call-signs three times at the
beginning and end of each transmission,
especially when working on telephony.
This may possibly account for some of
the ever-increasing coMplaints about the
misuse of call-signs, and it certainly
prevents transmitters getting many valuable'reports from listeners on the strength
and quality of their signals, which is, or
should be, one of the main objects of
their experimental tests.
0000
Transmitters in Madeira.
Mr. A. C. de Oliveira has kindly corrected and supplemented the limited
information we have hitherto been able
to give regarding amateur transmitters
in Madeira. The prefix " P " has been
adopted on account of the geographical
position of the island in relation to Portugal, but the call-signs begin with the
figure " 3" to distinguish them from

those in Lisbon, which have the figure
" 1" as their first component.
Portugal
and Madeira: will adopt the exçellent
American system of using these figures to
indicate the district in which the station
is located.
The experimental stations at
present in operation are :P 3C0.-A. C. de Oliveira, c/o The
Western Telegraph Co., Box 56, Funchal.
P 3FZ.-J. Ferraz, Rue Ste. Maria 263,
Funchal.
3GB.-G. de Bianchi, Quinta da Paz,
Funchal.
The station R31 ascribed in our issue of
January 27th to Mr. H. T. G. de Freitas
does not exist, and was inserted under a
misapprehension.
000,;•

New Call-sign Allotted.
(1 .2VS.-J. D. R. Hammett, 38, Fairlop
Road, Leytonstone, E.11, transmits on 44'
and 175 metres.
0003

QRA's Wanted.
G, 2IW, 2SE, 5UC, 5VO, 6B(1, 6CR,
6EE, 611113, 6NC, 6ZZ, D 7BX, SMSG,
U 1XAE, ANDIR.
0000
A Correction.
We regret that on page 264 of our
issue of February 17th the name of the
owner of G 5X0 was incorrectly spelt.
It should read " Capt. L. A. Pratt, 24,
Marriott Road, Barnet."
0000
Misuse of Call-signs.
Mr. R. II. Brown (510), 10, Coyerdale
Road,
W.12,
wishes
to
trace
an
offender who is using his call-sign on 440
metres and is believed to be located near
Keighley, Yorks.
32
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URRb-NT TOPICS
News of
BROADCASTiNG FRENCH
DEBATES.

\.e

Wee

SENATE

The French Government has been asked
to consider the possibility of broadcasting
debates in the Chamber and Senate.
0000
BERLIN'S HALF-MILLION.

Br ief

Hr

WIRELESS "PUSH" IN CZECHOSLOVAKIA.

WIRELESS

A Radio Recruiting Week has been
organised in Prague for the purpose of
stimulating popular interest in broadcasting.

TEACHES

R.A.F.

ENGLISH.

MESSAGES.

?oor.
TELEVISION AND WAR.

A few days ago the Vos$ische Zeitunj
credited Senatore Marconi with the arresting statement that in two years time war
would be impossible owing to television.
The famous ,ventor has issued an
emphatic denie that he ever made such
an assertion.

1026.

The wireless trade as a whole is to be
invited to participate in the wireless exhibition to be held in the early autumn
under the auspices of the National Association of Radio Manufacturers and
Traders.
The exhibition will be held in the New
Hall, Olympia, from September 4th to
18th next, and it is hoped that sufficient
support will be forthcoming to make it
thoroughly representative of the British
radio industry.

0000

MISSIONARY

BROADCASTING.

A broadcasting station which will be
installed
at
Akureiri
Iceland, for
missionary purposes is being constructed
by the well-known Highgate amateur,
Mr. F. L. Hogg (G2SH).
Operating on 200 metres, the transmitter
will be used by Mr. Arthur Gook," a
British missionary in Iceland, to establish
touch with the remotest parts of the
country. Attempts will also be made to
relay British and American broadcast programmes.

0000

CHAMPIONSHIP."

A new sport has blossomed out in Paris,
and a few days ago its exponents participated in a contest for the first 'Wireless Championship."
The teste applied were :(1) The picking
up in five minutes of the greatest numbe,
of stations, and (2) the obtaining of two
foreign stations in the shortest possible
time on a "word of command " front the
judges.
One of the winners (says The Wireless
Trader) obtained six stations in less than
five minutes, including two English ones,
in addition to catching one " on the
wing " that he was not seeking.

INDIA.

AMERICAN WIRELESS REVENUE.

0000

PARIS '. WIRELESS

WIRELESS IN

The Radio Corporation of America has
had to report a large drop in revenue for
1925 as compared with that of the previous year.
The net earnings for 1925
amounted to $5,737,206, whereas in 1924
the corresponding figure was49,503,442.

The far-reaching appeal of broadcasting is shown by the returns just published by the B.B.C. concerning the transmission
of
"SOS"
messages.
The
average number per month is 30, and of
these 25 are generally successful, two are
failures,
and three show no known
result.
WIRELESS EXHIBITION,

THE EAST.

Wireless experiments conducted by the «
Royal Air Force in the Delhi district
have resulted in the establishment of
communication
with
Perth
(Western
Australia) and Johannesburg.
0000

Lessons in English are an educational
feature at the Tokio broadcasting station.
Subscribers to the course receive printed
copies of the talks so that they can follow
the
English
spoken
words
of
the
instructor.
0000
BROADCAST SOS

TO

Europe has a new link with the Orient
in a recently inaugurated wireless service,
controlled by the Società
between Italy and Egypt, Palestine •and
Iraq.
0000

Statistics just issued show that Germany's broadcast listeners holding licences
now number 1,108.845. Of these, half a
million are in the Berlin area.
0000
TOKIO

Reew

0000

TENNIS PHOTOGRAPHS
BELINOGRAPH.
A 70-METRE AERIAL. The short-wave
aerial, composed of copper tube ' in use
at the Bound Brook broadcasting station
at New Jersey.
Note the antenna coil
half way up the aerial.
AUSTRALIAN

BROADCAST LICENCES.

A recent computation of the number
of broadcast licences held in the Commonwealth of Australia gives the figure as
77,485. This represents 1.31 per cent, of
the population.

BY

M. Edouard Bel in, the well-known
French wireless experimenter, scored a
triumph at the conclusion of the LenglenWills tennis contest at Nice.
With the
use of M. Belin's apparatus photographs
of the event were successfully telegraphed
to Paris and were subsequently published
in London.
Although a land line was used on this
occasion, M. Belin has also been successful in the transmission of pictures by
wireless.

z5
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WIRELESS WAGES

IN CANADA.

Canadian wireless operators are becoming restive, with a view to obtaining increased wages and improved conditions.
The employers express a desire for a
downward wage revision.
0000

RADIO WORLD'S FAIR.

The next Radio World's Fair, which
has become an annual event in America.
will be held in the New Madison Square
Garden, New York, from September 13th
to 18th inclusive.
To use the words of
the promoters, it will be "not only the
largest but by far the, most interesting
exposition,
tracing
the
tremeudous
development of radio that has ever been
staged.'
•
coop

WANTED:

A WIRELESS SET.

An appeal for a wireless receiver and
loud-speaker for installation in a hall in
a poor district of East London is made
by the Rev. J. Ough, vicar of St. Jude's,
Bethnal Green, E.2.
Contributions or
portions of apparatus would be very
acceptable.
0000

TACKLING

INTERFERENCE IN
AMERICA.

The interference bugbear in the Middle
West of America is leading to the formation of listeners' organisations with the
idea of suppressing the nuisance.
One such body, the Broadcast Listeners'
Association of Indianapolis, has prepared
an ambitious programme for the elimination of all forms of interference.
In
particnlar, a campaign is being waged

LOUD-SPEAKER QN EXPRESS
TRAIN.

Loud-speakers were installed
in the dining car of the Cornish
Riviera
express
which
left
Paddington yesterday morning.
In addition, headphones were
availab'e in a first-class coach.
The Great Western Railway
announces that this innovation
—has been introduced in order to
make the longest non-stop run
in the world an entertaining one
for passengers. The apparatus
used wits similar to that employed in the recent test between Bristol and Cardiff and
was constructed by Burndept
Wireless, Ltd.
e000
THE
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on passenger ships shall not be required to
carry out duties other than those connected with wireless.
Point four urges
that the operators should be paid their
maintenance allowance direct instead of
the money being paid into a common mess
fund. The last two points are concerned
respectively
with
annual
leave and
stability e employment.
The wages question is also raised, and
if agreement has not been reached by
March 31st, the two sides have arranged
that the whole matter shall be referred
to the Industrial Court for settlement.
0000

BROADCAST WARNINGS TO

SHIPS.

The suggestion made by Mr. C. C.
Ammon. M.P., that, in view of the submarine M1 disaster, broadcast warnings
s,iould be issued tu merchant ships when
submarine exercises are taking
place, has evoked a reply from
the Admiralty. The Board considers that in the majority of
cases such warnings would be
unnecessary, but it has been decided that in special circumstances steps will be taken to
hroadcast warnings through the
l'ost Office station nearest the
area affected.
0000
BARCELONA'S NEW BROADCASTING STATION.

The official inauguration of
the new Barcelona broadcasting
station, one of the most powerful
in Europe, took place on Thursday last. EAJ1 is situated on
the top of Tibidabo, 1,745 ft.
high, a position which should he
of material assistance in extending the range of the station. The
wavelength of the new station
is 325 metres.
0000

MONTE GRANDE

HI GH-POWER STATION

In connection with the illustrated description of the highpower station at Monte Grande,
Argentina, published in Tle
Wirelc88 ll'or/d of January 27th,
the Société Française Radio
Electrique, of Paris, ask us to
point out that they also contributed in the construction of
the station.
This company furnished the
four great masts, each nearly
700ft. high.

OSCILLATORS BEWARE

The Post Office Engineering
Department, we understand, has
ordered a specially constructed
and equipped motor car which
will be used in an endeavour to
combat the oscillation nuisance.
Fitted with a direction-finder
SIR HARRY LAUDER LISTENS.
A characterisiic picture
and frame aerial, the car will
of the famous comedian enjoying broadcast reception in the
1VInrcomphone Showrooms last week.
patrol the London areas in
which oscillation is most noticeable.
against
single
valve
reaction
set4.
Street
coco
0000
car noises are also being tackled, and in
OFFICIAL WAVELENGTH FOR
BROADCASTING AND THE IDEAL
this connection the Indianapolis Street
HOME.
CANADIAN AMATEURS.
Railuay Company has co-operated with a
Several exhibits of special interest to
Canadian
amateur
transmitters are
thorongh examination and improvement
the broadcast listener are on view at the
jubilant over the Government's decision
of the system.
Ideal Home Exhibition, which opened
to grant them the wavelength of 52.51
oo oo
yesterday (Tuesday) at Olympia.
metres for experimental work. The waveWIRE7.ESS OPERATORS' " SIX POINTS."
Between 4 p.m. and 7 p.m. every
length originally assigned, 120 metres, was
As arranged at the conclusion of the
Tuesday and Saturday the London prosufficiently satisfying during the winter of
gramme will be actually broadcast from
1924-25, but the advent of short-wave . wireless strike. negotiations wçre opened
last Monday between the Association of
Olympia.
The exhibition closes on
working last summer gave birth to disconWireless at-id Cable Telegraphists and
Saturday, March 27th.
tent.
the London and District Association of
--In order to ensure that the new waveEngineering and Allied Employers.
A CORRECTION.
length is adhered to, the Canadian
Six outstanding points regarding serGovernment stations at Ottawa have
In the advertisement of Messrs. The
vice conditions remain to be discussed.
transmitted
a series
of
calibration
British Glowlamp and Valve Co. appearFirst, the operators ask for the consignals.
ing in this issue the working anode potencurrence of the Shipping Federation with
All transmitting amateurs were retial of the valves which they repair is
any agreement made; secondly, they ask
quired to tune in these signals in order
given as 70-100 volts.
This should
for an increase in the foreign service
to facilitate the accurate calibration of
actually be 20-100 volts.
allowance. and, thirdly, that operators
their wavemeters.
31
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A STA LE H.F. RECEIVER.
Practical Tests with a Balanced H.F. Circuit.
By E. J. MARTIN.

E

VEN with the best of aerials one or more stages of
where M is the mutual inductance between L, and
H.F. amplification is desirable for long-distance
and N, and N. are the number of turns respectively in
and loud-speaker reception on the B.B.C. waveL, and L. This neutralisation is quite independent of
lengths. The most commonly used system is the tuned
the wavelength.
anode method of H.F. coupling, but this suffers from
One advantage of this method of neutralisation is that
many disadvantages. To maintain such a set at its most
the neutralising device has nothing to. do with the tuned
sensitive condition, when searching for weak stations, that
output of the H.F. valve: this means, that any sort of
is, just short of oscillating, three controls must all be
coupling may be used between the H.F. valve and the
moved simultaneously, as they are all dependent upon
detector. In Fig. 2 an H.F. transformer having an
one another; this type of set is also liable to re-radiate if
untuned primary and a tuned secondary is shown: this
mismanaged.
was used mainly to obtain greater selectivity. Tuned
The solution of these faults is some form of balanced
anode coupling is simpler and gives very good results.
H.F. circuit.
The most
WIfen the neutralising condenser is correctly adjusted,
commonly used circuit of
this type is the Hazeltine
" Neutrodyne,"
but
the
circuit
to
be described,
though not commonly used VAHLFV.E
in this country, has some •
advantages
over
the
•` Neutrodyne."
Briefly, the set to be deFig. 1.—Method of neutralising
scribed in this article was
adopted in the receiver.
built to conform to the
following conditions:—
3.—Relnartz method of applying reaction to the 11.F. transformer.
(1) To be sensitive and selective.
(2) To be non-radiating.
variations in the tuning of the aerial circuit will not
(3) To be easy to adjust; i.e., the three controls which
affect the tuning of thc H.F. transformer.
the set possesses are to be entirely independent of one
Reaction is applied from the detector on to the H.F.
another.
transformer. A. fixed reaction coil is used, and control
The method of neutralising is shown diagrammatically • is obtained .by means of the " throttling condenser" C,
in Fig. it, while the complete circuit is shown in Fig. 2.
and the H.F. choke H.F.C.,. This method of control
Here, in Fig. r, T, is the tuned input circuit (consisting of the inductance L, and condenser C,), T, the
tuned output, and C„ the effective capacity between grid
and plate of the valve. Neutralisation of C„ is accomplished by the coil
very closely coupled to I.„ and ;
the neutralising condenser C,,.
The grid-plate capacity C„ is neutralised when
C„

N,
M

V

L. — N.
2

2.—Complete circuit diagram.

Hear view of the experimental layout.
Note the relative positions
ut the aerial coil (vertical) and H.F. transformer (horizontal).

loes not upset the tuning of the H.F. transformer at
all, and does not seem to alter very much with the wavekngth. When C, is at its minimum, the set is a long
..vay off the point of oscillation due to the H.F'.C,.
The Reinartz method of control, shown in Fig. 3,
may be used instead, and this again gives a reaction
control that does not interfere with the tuning of the
set :if this is used, the number of turns in the reaction
coil must be increased.
If the same H.T. battery is used for all three valves,
there may be a certain amount of interaction between the
H.F. valve and detector; this may be nullified by putting
13 23
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L.T.„ to eliminate possible overlap of reaction. The
A Stable H.F. Receiver.in an H. F. choke, H.F.C.,, and fixed condenser (0.001 - L. F. valve, 'which should be a power valve; has a suitable grid bias battery. All valves have separate H.T.
mfd.) in the plate circuit of the H.F. valve, as shown .in
taps.
dotted lines in Fig. 2.
• ••-• The neutralising condenser consists of one fixed and
A few constructional details may now be given. 1,, .
and L, are wound on .as one winding, with ..a tapping
for the earth connectiOn.. I., consists of 5o turns, and
L. of 35"turns, of NO. 22 S.W.G. enamelled wire on a
din. diameter .foriner.. L, is tuned by a 0.00025 mfd.
square law variable condenser. The secondary, L,.. of
the H.F.. -transformer .consists of .60 turns of No. 22
•
S.W.G. enamelled wire on a din. diameter former, and
the reaction coil R is wound on the same former, spaced
TO GRID

TO EARTH

TO
FILAMENT

L3

TO PLATE

TO c„
Fig. 4.-Tapping points on the aerial coil and 11.F. transformer
windings.

Layout of componerus in the experimental receiver.
The sarious
components will be readily identified with the symbols of the
circuit in Fig. 2.

one moving plate. This may be adjusted as follows :
a The reaction condenser is increased until the set oscillates. 'tVith the neutralising condenser at minimum a
weak station is tuned-in. It will be found that alteration of C, (see Fig: 2) will alter the tuning of C3;leaving C, fixed, -the neutralising condenser C„ should very
slowly be increased until alteration of C, no longer alters
the tuning of C2. The H.F. valve is then properly
neutralised. The effect should be tried of reversing the
connections to L3,as one way .usually works better than

tin. from the end of the secondary, and consisting of
25 turns.
The untuned primary L3 consists of 25 turns of No. 26
S.W.G. D.C.C. wire, wound on in a bunch between
the secondary coil and reaction coil. The secondary.coil
is tuned by a 0.00025 mfd. square law condenser, and
the " throttling " or reaction condenser has the same
value.
the other.
The H.F. chokes may very yell be those manufacThe general experimental layout of the set may be seen
tured by I.issen, Ltd., or, for the B.B.C. wavelengths,
may consist of 150 turns of No. 26 S.W.G. wire on a from the photographs. The H.F. transformer must be
spaced at least 8in. from the aerial coil, and must be at
sin. diameter former.
A really good low-frequency
right angles to it, to eliminate magnetic coupling. The
intervalve transformer should be used.
wiring must be well spaced, and everything done to avoid
A special H.F. valve with a high amplification factor
stray capacities.
should be used. It will be noted that the grid of the
Such a set, •
when properly adjusted, will be found to
H.F. valve is connected to L.T. - :the filament end of
be exceedingly -satisfactory :sensitive, selective, easy to
the grid leak on the detector valve is connected to the
sliding contact of a potentiometer P connected across the ;adjust, and free from distortion.

TIME

IN

ALL

PARTS

OF

THE

WORLD.

The following table will be of use to those who wish to compare the
lime in the principal cities of the world with Greenwich Mean Time.
The times
Longitude.
Adelaide
Athens
Auckland (N.Z.)

138.35 E. 1130 p.m.
23.45 E. 2.0 p.m. (E. European).
174.48 E. 11.30 pan. (N. Z. Mean
Time).
Amsterdam
4.55 E. 12.20 p.m.
Bangkok
100.30 E. 7.0 p.m. (7th Zone E.).
Batavia
106.50 E. 7.0 p.m. (7th Zone E.).
Berlin
13.25 E. 1.0 p.m. (C. European).
Bombay
72.54 E. 5.30 p.m.
Brisbane
150.30 E. 10.0 p.m.
Brussels
4.22 E. 12.0 noon (W. European)
Buenos Aire, ... 58.20 W. 8.0 aan.
Callao
77.04 W. 7.0 a.m. (E. American).
Cairo
31.16 E. 2.0 pan. (E. European).
Calcutta
88.20 E. 6.0 p.m.
Capetown
18.25 E. 2.0 p.m.
Chicago
87,40 W. 6.0 a.m. ((. American).
.Colombo
79.56 E. 5.30 p.m.

11

24

given below correspond with

noon

Longitude.
Constantinople. i 28.15 E. 2.0 p.m.
12.35 E. 1.0 p.m.
Copenhagen
Dunedin
• 170.30 E. 11.30 p.m.
Havana
88.22 W. 6.0 a.m.
147.21 E..10.0 p.m.
Hobart
Hong-Kong . . 114,12 E. 8.0 p.m.
157:51W. 1.30 a.m.
Honolulu
30.15 E. 2.0 p.m.
Leningrad
77.02W. 7.0 a.m.
Lima
.0.07 W. 12.0 noon
Lisbon
3.43W. 12.0 noon
Madrid
57.35 E. 4.0 p.m.
Mauritius
145.02 E. 10.0 p.m.
Melbourne
73.34W. 7.0 a.m.
Montreal
37.37 E. 2.0 p.m.
Moscow
74.01 W. 7.0 a.m.
New York
Oslo ..... .... 30.40E. 1.0 p.m.
'2.20 E. 12.0 noon
Paris

G.M.T.
Longitude.

(E.• European).
(C: European).

(E. European).
(W. European)
(W. European)

(E. European).
(E. American).
(C. European).
(W. European)

Pekin
Perth (W.A.;
Philadelphia
Quebec
Rio de Janeiro
Rome
San Francisco
Singapore
Stockholm
Sydney
Tokio
Toronto
Valparaiso
Vancouver
Vienna
Washington

116.24 E. 8.0
115.52 E. 8.0
75.39W. 7.0
71.12W. 7.0
43.12W. 9.0
12.28 E. 1.0
122.25W.
4.0
,,
.
D E.
.
18.05 E. 1.0
151.12 E. 10.0
138.45 E. 9.0
76.20W. 7.0
71.40W. 7.0
123.05W. 4.0
16.22 E. 1.0
77.04 W.
1
A 7.0

p.m.
p.m.
a.m.
a.m.
P.m.
p.m.
a.m.
p.m.
p.m.
p.m.
p.m.
a.m.
a.m.
a.m.
p.m.
a.m.

(E. American).
(3rd Zone W.I.
(C. European).
(Pacific).
(C. European).
(F.. American).
(Pacific).
(C European).
I.E. American).
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Latest Products of the Manufacturers.
THE "LOWFORMA " INDUCTANCE
FRAME.
To facilitate the construction of au
supported tuning inductances, A. B.
Clackson,
Ltd.,
119,
Fleet
Street.
London, E.C.4, are producing an ebonite
former consisting of a number of. rods
supported by end discs.
The rods on
which the wire is to be wound are seitably threaded so that a turn-to-turn
spacing is obtained equal to the pitch of
the tin ead. The supporting rods measure
6in. in length and will accommodate. 120
turns with a mean diameter 3¡in.
A
wider turn-to-turn spacing is produced
by winding in alternate slots, so that, if
necessary, heavy gauge wires may he
used.
For constructing a receiving inductance
No. 24 enamelled covered wire will probably be found most suitable, and tineturns can, of course, be arranged to form
a loose-coupled winding. To prevent the
supports sagging, an ebonite ring is
placed centrally in nie winding. Although
it is intended that the former should be
used in the form supplied, the reader is
reminded that. if it is cut down to nearly
half the present length so as to accommodate about 70 turn, the ratio of length'
to diameter will be improved, and it will
serve as a useful former for constructing
the
inter-valve high-frequency
trans'.

MELLOWTONE

AERIAL
UNIT.

REACTION

A simple method for interchanging
tuning coils is obtained by the use of a
"Mellowtone" aerial reaction unit, a
product
of
Midland
Radiotelephone
Manufacturers,
Ltd.,
Bret tell
Lane
Works, Stourbridge.

is to be conneeted in an aerial circuit
possessing it resistance value far in excess of the coil.
Thus little would be
gained as regards signal strength when
the unit is replaced by coils of low-loss
design. The compact winding, moreover,
produces a comparatively small external
field and thus interaction with other
tuned circuits is limited.
The unit is strongly built, is inexpensive, and smooth reaction adjustment can
be obt ai

The Alellowtotte aerial reaction unit is
Intended to replace the usual two coil
holder tor aerial tuning

The unit consists of both anial inductance and reaction coil carried on a fourpin mount so that it may be connected
in the receiving circuit by insertion in a
standard valve holder. The usual twocoil holder is thus dispensed with. The
windings are carried in grooves, and
although this form of construction does

BOOKS RECEIVED.
Les Grandes Étapes de la Radio, by
Joseph Guinchant.
l'art 1. The early
discoveries. Pp. 90, with 60 illustrations
and diagrams.
Published by Dunod,
Paris.
0000
"Radio-Frequency Resistance and Inductance of Coils used in Broadcast Reception," by August Hund and H. B. De
Groot,. Pp. 18 with 19 illustrations and
diagrams. Published by the Department
of Commerce, Bureau of Standards,
Washington, D.C., price 10 cents.
0000
"The International Amateur Radio Cali
Book " (Nov. 1st, 1925). edited by C. A.
service and A. L. Budlong, of the
A.R..R.L. Po. 62. Published by International Call Book Co., Hartford, Conn.,
U.S.A., price 50 cents.
0000

The " Loviturina" tor the construction of inductances with air spaced

formers of a neutrodyne receiver, whilst
it is also suitable for the construction of
the small inductances required when
building a low power transmitter.

turns.

not produce a coil with minimum losses
it must not be overlooked that little
purpose is served in building a cumbersome coil of minimum resistance when it

"Svenska Radioklubbarne,s
Arsbok, 1925," ccintaining a list of
Swedish wireless societies. Call signs and
particulars of Swedish amateur transmitters and other useful information. Pp.
142, published in Stockholm, price Kr.2.
oooo
• " B.N.B. Wireless Circuits." A series
of envelopes containing diagrams and instructions for making various receivers.
published by the Radio News Bureau,
Ltd., London, W.C.1, price is. 6d. to
2s. 6d. each.
8 25
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NEWS FROM
THE CLUBS:

Secretaries of Local Clubs are invited to send in for publication club news of general interest.
That Ubiquitous Echo.
Freaks played by echo in the broadcasting studio were among the points
raised by Mr. J. H. A. Whitehouse, a
B.B.C. engineer, in his lecture before the
Muswell Hill and District Radio Society
on February 10th.
In one studio an
oscillograph record showed that •
an echo
_travelled round the walls 15 times.
Echo effects had always provided a
problem for research, said the lecturer,
and the present draping arrangements in
the B.B.C. studios were the result of
three years' careful investigation.
The malcontents who are among the
first to telephone to Savoy Hill when a
breakdown occurs would have been interested to hear the lecturer's description
of how the down lead on the Selfridge
building had recently to be replaced
during a gale. The short period of delay
was covered by the announcement:
"There has been a slight mechanical
breakdown " !
Hon Secretary :Mr. Gerald S. Sessions,
20, Grasmere Road, Muswell Hill, N.10.
00 00

Teignmouth Society's Rapid Growth.
The new wireless society formed at
Teignmouth, Devon, on February 11th,
with a starting membershin of 80, is
rapidly extending its appeal.
Within a week of the inaugural meeting
the membership liad increased to 114!
The hon. secretary is Mr. A. L. Rose,
Leicester House, Teignmouth.
0000

Reed Type Ear Pieces.
Despite the inclemency of the weather
a large number of members of the Tottenham
Wireless
Society
gathered
on
February •17th to hear a lecture given by
Mr. Lucy, of Messrs. S. G. Brown,
Ltd.
The development of the reed type ear
piece was first dealt with, two interesting
exhibits being the earliest and latest
examples of this type.
Several mechanical methods of obtaining
amplification were explained, and a long
and interesting discussion ensued on the
operation of the "Crystovox."
Hon. Secretary :Mr. A. G. Tucker, 42,
Drayton Road, Tottenham, N.17.
0000

A Trigger Circuit.
A three-valve receiver, embodying a
"Trigger" circuit, was described by Mr.
R. Kirlew, A.M.I.M.E., in his recent
lecture before the North Middlesex Wireless Club.
Designed to give purity in the reception of broadcasting, the set is arranged
13 26

so that the first valve exercises an extremely fine control of the potentials applied to the detector. Only about 9 volts
are put on the anode of this valve, a
higher potential necessitating the use of
grid bias without improving results. The
principal drawback to the design seemed
to be the rather heavy plate current required, but the purity of results was
amply demonstrated at the club's recent
loud-speaker competition.
This evening (Wednesday-) Mr. A. L.
Kirke, of the B.B.C., will lecture on
" Selectivity in Simple Circuits."
All
interested are cordially invited to this
meeting, and members are asked to bring
friends.
Hon. Secretary :Mr. H. A. Green, 100,
Pellatt Grove, Wood Green, N.22.
0000

Modulation and its Control.
" Difficulties of Broadcasting from my
l'oint of View" was the title chosen by
Mr. Bird, Chief Engineer of the Manchester Broadcasting Station, for his address to members of the Manchester Radio
Scientific Society on February 10th.
FORTHCOMING EVENTS.
WEDNESDAY, MARCH 3rd.
Institution of Electrical Engineers, Wireless Section. At 6 p.m. (Light Refreshments at 5.30).
At the Institution,
Savoy Place, IF.C.2.
Lecture:
The
Directional Refolding of Atmospherico."
by Mr. R. A. Watson Watt, B.Sc.
(Eng.).
lottenham Wireless Society.
At 8 p.m.
At 10, Bruce Grove. Lecture: " Photographing Radio Sets," by Mr. Taylor.
:Haswell Hill and District Radio Society.
At 8 p.m.
At St. James, Schools,
Fortis Green.
Sale
and Exehange
Edinburgh and District Radio Society. At
117, George Street.
Business Meeting
and Questions Evening.
liarasley and District
Wirele•ni Ao,ociation. At 8 p.m. At 22, Market Street.
Discussion:
Cause and Remedy of
Distortion."
North Middleser Wirelos Club.
At 8.30
p.m. At Shaftesbury Hall, Bowes Park.
Lecture: "Selectivity in Sin, ide Circuits." by 3Ir. A. L. Kirke, of the
B.B.C.
THURSDAY, MARCH 4th.
Golders Green and Hendon Rodin Society.
—.4t 8 p.m.
At the Club Horse, Willifield Way.
Lecture: "Rectified H.T.
Supply." by Mr. If. N. Rua. (581 .)•
FRIDAY, MARCH 5th.
Sheffield and District Wireless Society, At
7.30 p.m.
At
the Department of
Applied Science, St. George's Square.
Elementary Lecture (5): "Simple Valve
Circuits."
Inland Revenue Radio Society. At Somerset lisiase.
Talk and Demonstration:
"7'he Nentrodyne." by Mr. H. Figuro,
LL.B.
MONDAY, MARCH 8th.
Swansea Radio Society.
Lecture: "Care
and Maintenance of Accumulators," by
Mr. Morgan, of Messrs. Morgan Bros.

All photographs published will be paid for.

Mr. Bird spoke of the effect of modulation and of how, with certain forms
of music, it was necessary to reduce the
modulation of particular portions to avoid
overloading the transmitter and causing
distortion.
Arrangements are being made for a
party of members to visit 2ZY.
0000
Theory and Practice.
A. talk on " General Radio Theory and
Practice" was given before the South
Manchester Radio Society on February
5th, the speaker being Mr. J. Beggs, of
the Manchester Radio Scientific Society.
Mr. Bates dealt at some length with
the capabbities of crystal receivers, and
titer, on the question of valve reception,
discussed the relative advantages of grid
and
anode
rectification.
Much
interest was shown in a series of graphs
which demonstrated the performances of
different loud-speakers.
0000
Short Waves and the Amateur.
The story of the amateur's fight for
recognition and his subsequent triumphs
formed the main theme of Mr. W.
Williamson's lecture- on "Short Wave
Work" before the Grimsby and District
Radio Society on February 9th.
The speaker affirmed his belief that the
present efficiency in short-wave work was
due to the amateur, who was first given
the supposedly "hopeless " ultra, short
waveband, and had shown that marvellous results could be obtained using a
microscopic fraction of the power employed by the great cominercial stations.
Practical information was given on the
construction of low loss coils, and in the
ensuing discussion the lecturer answered
many questions upon which the members
had been in doubt.
Hon. Secretary : Mr. W. Markham,
104, Torrington Street, Grimsby.
0000
How Valves are Made.
An insight into the mysteries of valve
manufacture was gained by members of
the Inland Revenue Radio Society on
February 19th, when Mr. Davies, of the
General Electric Company, delivered an
illustrated lecture on the subject.
All the stages of manufacture and
testing were carefully dealt with, the
processes being made clear by means of a
lar ge number of slides and exhibits. The
valves so described ramer
ed from the small
dull-emitter receiving types to the big
water-cooled 10-kW. type.
Hon. Secretary : Mr. W. J. Tarring
(5TG). Roomn C2, York House, Kingsway,
W.C.2.
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ONEERS OF WIRELESS.
By ELLISON HAWKS, F R.A.S.

9.— Early Suggestions for Communication by Wireless.
LARGE number now interested in the most
modern developments of wireless," Sir Oliver
Lodge has said, " will have but little idea—
perhaps none at all—of the early work, in apparently
diverse directions, which preceded and made such de-velopments possible.
And even those who are high
authorities in wireless telegraphy and know nearly all
that can be known about it can hardly know the early
stages quite as well as those who have lived through the
nascent and incubating period.
Only those who have
survived the puzzled and preliminary stages of a discovery can fully appreciate the contrast with subsequent
enlightenment."
To-day we too easily lose sight of this early work of
the pioneers, and pay no tribute to those who, by their
researches, have made possible the achievements of the
present. In this connection one wonders how many of
the hundreds of thousands of those who listen to broadcast each night have heard of Sümmering, an investigator
who in the early part of the nineteenth century studied
electricity and made what was probably the first serious
suggestion of wireless telegraphy.
A Sixteenth Century Suggestion.
We say

" serious " because an earlier suggestion for
communication without wires was made by one Fatniano
Strada, an Italian Jesuit and historian who lived 15721649.
Strada announced a fantastic plan to use " two
Needles of an equal length and
bigness. being both of them
touched with the same Lodestone. Then let the Letters of
the Alphabet be placed in the
circles in which they
[the
needles] are moved at the
Points of the Compass under
the Needle of the Marine, 'Chart. Let the Friend that is
to travel take one of these with
him, first agreeing upon the
Days and the Hours wherein
they should confer together:
at which time, if one of them
move the Needle, the othet;
Needle will move by sympathy
on to the same I.etter in the
other instantly, though they are
ever so far distant. And thus
by several Motions of the
Needle to the Letters, they may
easily make up ,Words or Sense
which they have a mind to express."

Needless to say, this wonderful suggestion for a very
convenient and universally useful piece of apparatus was
nothing more than the figment of a fantastic imagination!
As early as 1729 experimenters gave some attention to
endeavouring to use fi ictional electricity—the only form
then known—for the purpose of communicating at a distance. In that year Stephen Grey found that pack-thread
or twine could be made to conduct electricity. He even
succeeded in producing motion in light bodies at a distance of 666ft., the object of the experiment being to
ascertain the greatest distance to which the electric force
could be transmitted.
Earth Return Circuits.

Grey also discovered that metallic wire would conduct
electricity, and he deserves our tribute for his pioneer
work, which must have been carried out under serious
difficulties, for at the time of his experiments there were
no means of storing up electricity, the Leyden jar not
being introduced until about 1745.
In studying the history of electricity, we find that in
their experiments several of the early workers appear to
have used only one wire, employing the water of a river
or the earth itself as a return to complete the circuit.
Winkler of Leipsic seems to have bedi one of the first
to do this (July 28th, 1746) when he included the River
Pleisse in his circuit.' later in the same year he successfully transmitted over .a distance of two miles, with
the earth as a return circuit. It
is interesting to note in passing
i4f3r7791
that for these experiments he insulated his wires with baked
woo( I.
1Vhilst these and other similar
experiments arc very interesting
—and must be mentioned, as'
they are the first records we
have of the transmission of the
electric current without wires—
it is to be pointed out that they
were not conducted in connection with any research in wireless telegraphy, but with aview
to determining the speed at
whirl,
the
electric
current
travels
Incidentally, it may be
remarked that the experimenters
came to the conclusion that
" the velocity is instantaneous."

S. Th. Von Snmmering.
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Pioneers of Wireless.it was not until ninety years later that the " earth-

return " was used in connection with telegraphy.
In
the meantime, electricity had made great progress.
Current electricity had been discovered (in 1800) by
Volta-as we have already seen-and attempts were
being made to use the new force for communication
'between distant places.
Even at the outset efforts were directed to discovering
a system that could be employed without wires. In 1811
an eminent German scientist named Simmering, who was
experimenting with a form of telegraph, was the first to
suggest using water in place of wires to conduct the
current for telegraphic purposes. He found that if each
wire were interrupted by a tub of water, the current com-
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pleted the circuit without interruption exactly as before.
Siternmering soon found, .however, that the signals
ceased when both wires were dipped into the same tub.
As a matter of fact, had he been able to use
more
delicate instrument for recording the signals, he would
•have noticed that a minute current did actually cross the
water, even when both wires were introduced into the
same tub.
As two separate bodies of water are not often to be
found together in natural conditions, Siimmerin,g believed his suggested method to be impractical, and discontinued his experiments in this direction. ••
•
Although Siimmering's system had only a brief life,
it was the earliest practical method proposed for *Wireless
communication, and as such deserves special notice.
•

83IC, 8JQ, 8JM, 8BQ, 8KSC, 8BSO,
8DW, 8BDH, 8DI, 8DAA, 8RR, 8DRS,
USE, 8RV, 8AWU, 8JM, 8CC, 8BWW,
(December 5th-January 27th.)
OJY, 8CQ, OAXO, 8BR, 9CF, 91311,
Brazil: lAB, lAC, lAG, 1AF, lIC,
9DNG, 9BF, 9EJI, 9ZA, 9DYY, 9AL,
1IG, 1IN, 5AA, 5AB, 2AF, SQ1, ROT,
YST, 9CIP, NRDM, WIR, WIZ. CanAABZ.
Argentine: AF1, BG8, DG2.
ada: 200, 4A11.
Australia: 2LG, 2LO,
Canada: lAR, lAK, 2AX, 2BE, 2F0,
3KB.
New Zealand: 2A0, 4AC. Porto
3FC.
Cuba: 2MK, NVE.
New ZeaRico :4SA.
South Africa : A4Z,
land: 2XA, 3BR
(1), 4AG, 2AQ.
Philippine Islands: 1CW, 1HR, 1HV,
Palestine :PE 6ZK. Ireland :
6MU.
Japan: 2PP, 2PR.
Brazil :1.4.11.
ArNAJD. South Africa: A3B, A3E, A4S,
laueous:
Y HBK, M IAA,
BE BER,
gentine : AA2, ABO.
Russia
RRP,
A6N. Australia: 2CM, 3EF, 3X0, 2YI,
FI 8QQ,
LA IA,
CS OK1,
C lAR,
5BG, 6AG.
Porto Rico: 4JE, 4SA.
RAK.
Germany: 4LV, POF. • ScanC IDJ, C 3KP, CH 2LO, NRL, CRL.
U.S.A. : 4DM, 4FC, 4FM, 4IT, 4RM,
dinavia: SMYU, STTS, SMZS, 2LP,
W. H. Dyson.
4TV, 5YW, 9AWK, 9AJJ, 9WMJ,
SMTN, LA 4X.
Belgium: S4, V2, P7,
(20-60 metres.) (0-v-0 Reinartz.)
9BPB, 9FF, 9GX, 9KWV.
China:
4R, J9, S3, 8K, 4RS.
Italy: 1BII, 1BD,
FI 8LBT, GECQ (Hong Kong). Various:
111M, 1NO, 1MT, 1AU, 1GN, 1GT, 1BS,
Harborne.
X GB1, X 2BG, GHA, SGT, SGC, SKA,
1FC, 1MA, 1BB, 4ED.
Holland :2PZ,
AVLS, ANF, P 3FZ, PE 6ZK.
PCLL, NAB, 10KS, lOWB, 10MS, 10111.,
Australia: 2RJ,
2YI,
3KB,
3QH,
B. and F. Smith.
3BQ, 5BG, 3C1I, 3X0.
New Zealand:
10II, 12BB, PB2.
Great Britain :2LZ,
(0-v-1 Grebe and Reinartz.)
lAX, 3AF, 4AH, 2AQ, KFUH. Guam : 211', 2KW, 2EC, 2GO, 2ZF, 2XZ, 2FM,
NPN. Alaska (?) : WVC. Argentine : 2RB, 5F5, 5NF, 5SK, 5IK, 5XY, 58I,
5UQ, 5HS, 5X0, 5MA, 5AX, 6YQ, 6BD,
Aniersham, Bucks.
AA8,
FA4,
F114.
Uruguay:
JCP.
6VP, 6HB, 6YU, 6QB. France: 8TUP,
Brazil: 6GF, IBC, lAQ, lAY, IAH,
(January 23rd, 24th, 31st.)
lAR, 2AB, 2AJ.
America:
5ACL,
8DK, 8RR, 13JN, 8JK, 8KIR, 8X11. 8VX,
Great Britain :2KF, 2RW, 2SZ, 2XV,
8EU, 8RBP, 8CQ, 8BU, 8HU, .8PEP,
5AGN, 5AHP, 5ASP, 5ATX, 5EW,
5DA, 5HS, 5WV, 6DW, 6ME. U.S.A. : 5GF, 5JF, 5MI, 5UK, 5UX, 6AED,
UM, 8RDP, 8JK, 8VO, 8IX, 8RZ, 8PK,
1A0F, 1APL, lARN, lAYL, 1I1DX,
6AMM, 6BLS, 6CGW, 60B, 601, 7DF.
8KGZ, 8NJD, 8VO, 8WOZ, 8PKX,
1BGC, 1CPQ, 1CRE, 1GA, 1HJ, 1KC,
8LDR, 8DGS, 8AWI, 8DI, 8HM.
UnHonolulu:
HU WYI.
French Indo2AES, 2AG, 2AHK, 2AHM, 2AIM,
China: FI 8LBT, EIVA.
Philippine Is. : known: GB 4K, KPL, 4L, /KU, 1CW,
2AMJ, 2BM, 2CFT, 2CLG, 2CNS, 2KG,
NEQQ, NEGG, NIPM. Japan: J IPP.
4SEEA, R 8GN, 5P, W 8HC, F ST1I.
2NZ,
2PP,
3AHA,
3BIT,
3BWT,
Various: Q 2BY, P lAR, P 3FZ, P 3CO,
S. Williamson (G 2ACI).
3CAH, 3DH, 3MW, 3PS, 3XI, 3ZO,
P 3GB, BO EH, C 8AR, ANF, WYV,
(0-v-1) on 25-50 metres.
4AAH, 4SI, 5ACL, 5ADL, 5FC, 5YD,
OCA, 5RF.
T. 8. Calder.
8ATV, 8BUY, 8CAC, 8VX, 9BJK,
(0-v-1) receiver.
Leigh, Lancs.
9EJI, 9WO, 9ZT.
Holland: OKH,
(January 3rd to 31st.)
OMS, 0TH, 2PZ.
Belgium: S5, U3,
Bedford.
. U.S.A. :1BLB, 1BZ, 1CRE, lAY, 1KL,
Zl.
France: 8NN, 8NS.
New Zea1ZS, 2GK, 2MM, 3BD, 3QT, 8XX (?).
land :2XA.
Brazil: lAC.
Canada:
(December, 1925.)
Great Britain : 2A0, 2CC, 2DX, 2FM,
1DD.
Italy: 1GW. Various: EG EN,
U.S.A : 1FU, lYB, lAAO, 1ZA,
2LZ, 2NM, 2WJ, 2XV, 2XY, 2Y0,
WVC.
K. E. B. Jay
1ZAO, 1CH, 1UK, 1XA, lAIU, 1BL,
(On 35-45 metres.)
(G 2BMM).
5II, 5LF, SMA, 5MB, 5IZ, MW,
lAHL, 1ZL, 1BC, lACO, INN. 1CAB,
6FT, 6FQ, 6MX, 60G, 60H, 6TD,
lAV, 1ALL, 1CAL, lAI, 1BIT, 1KAI,
Burnley, Lancs.
6TM, 6YU.
France: 8DGS, 8DTG,
1BSD, 1CNP, 1CMP, 1BA, 1HN, IRD,
8GGA,
8DDS,
8HSF,
8IR,
8NS,
lAD, 1HJR, 1HJ, 1SJ, 1GA, ICH, 1NO,
(December 21st-January 21st.)
8PEP,
8RPI,
8SU.
Italy : 1CN,
U.S.A. : 40M,
4JR,
4RM,
4RR-, 1CN, lAIU, 1A0F, 1SA, 1A11. 1ZT,
1CO, 1GW, 1NO, 1RM. Brazil : lAB,
2NTI, 2UK, 2BR, 2QB, 2ANM,. 2BRB,
5ACL, 5AHP, 5JF, 5UX, 5ZAI, 6AT,
lAC, 2AB, 2AF.
Holland: N PBY,
2UK, 2AP1, 2AR, 2XZ, 2AG, 2IP, 2NN,
601, 9BHT, 9BMD, 9CJW, 9ONG,
OBX, 2PZ. Russia :1ND, 1PU. Portu2B1ATC, 2AES, 2AKB, 2GP, 2NTI, 2AR,
9DXJ, 9EJI, 9ZA, 99X.
Australia:
gal :1AF.
Denmark :7BX.
Palestine:
2RD, 2ATR, 2AI, 2LZ, 2BTU, 2AWF,
2CK, 2CS, 2TM, 2YI, 3BD, 3BQ, 3EF,
G 6ZK.
Norway: 4X, 1A.
Belgium:
1CYX,
2AGO, 3AMJ, 2CXL, 2A0F,
3GN, 3KB, 3X0, 4AN, 5BG, 5BR, 5DA,
Q2, 54,
K3.
New Zealànd : 2AC,
2AIS, 211M, 2CO, 2BVA, 2CC, 2RS,
6AG.
New Zealand :2AC, 2AQ, 2XA,
Czech° Slovakia: lAR.
India: CRP.
3ATI, 3TN, 3HW, 3CJ, 3JA, 3LU,
4AA, 4AC, 4AV, KFUH. South Africa:
Various:
WIZ,
WQO, WQL,
FG2,
3BMZ, 3PS, 3HG, 3XP, 3IM, 4AC,
A4Z, AGN.
Philippine Islands : lAR,
o PCLL, FW, A BA8, B PCF2, ANF.
4RM, 4RR, 5BK, 5WB, 5YD, 5DA, 5PH,
1DNA, 1HR. Brazil: lAB, lAC, 1AE,
Sweden: SMTX, SSMN.
5EB, 5JF, 5ACL, 5JF, 6NA, 6LS, 7NPB,
IAN, 1AP, HA, 1BO, 2AF, 5AB, 6QA,
W. P. Stainton.
7ZI. 7AK. 7UG, 7NE, 70K. 7VX, 7ST,
3Q1.
Argentine : AF1, BA1, F114.
(0-v-1)
8ALY, 8RF, 8DGJ, 8DGO, 8DAA, 8AZ,
Porto Rico : 4JE, 4KT, 4SA.. MiscelSaltley, Birmingham.

Cmilk Nean11.

Extracts from Readers'
Logs.
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By S. O. PEARSON, B.Sc., A.M.I.E.E.

A

T the conclusion of the last instalment the properties of a series circuit were considered in which
the inductance was 5,065 microhenries, and the
capacity 10.0005 mfd., and a curve was developed showing the .variation of impedance with frequency, the resistance being soo ohms. ln order to show the effects of
resistance on the impedance at various frequencies, in-

6000

4000

2000

RESONANT
-_FREQUENCY
-- ---- --

___, a number of
2r ,
s
/LC
impedance curves are given in Fig. r for various values
of the resistance, namely, 4,000, 2,000, 500, and oohms.
the values of inductance and capacity being as above.
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5,900 per cent. If the resistance of the circuit is 5oo
ohms, the impedance increases from 500 to about 770
ohms for the same increase of frequency, equal•to an
increase of only 54 per cent. Thus, for a frequency
increase of ro per cent. above the resonant value, in the
former case the impedance is increased 6o times, and in
the latter case only just above one and ahalf times. The
importance of this fact 'will be realised when we come
to consider the selectivity of. tuned circuits.
. The Closed Circuit.
Consider a closed circuit containing inductance, capacity, and resistance, such as that shown in Fig. 2(a), and
suppose that a constant electoimotive force of E volts
(R.M.S. value) is induced into the coil LR by mutual
induction due to an alternating current flowing in the
coupling coil L,. The resulting current round the circuit L, R, C will be equal to EtZ where Z is the impedance of the circuit due to I„ R and C in series as
previously considered. Obviously, then, this circuit is
equivalent to the circtitit of Fig. 2(b), where the alternator A represents the source of driving E.M.F., the
only difference being that in the former case the P.D.
across the condenser C is exactly equal to that across the
inductive coil RI„ this voltage including the driving
E.M.F., whereas in the latter case the generated voltage
is external to the coil, and therefore the voltage Ez
across the coil will not be the same as that across the
condenser; but when the circuit is tuned to complete
resonance, the applied voltage E is small compared with

Fig. I.—Impedance curves for a series circuit ahoy,
.ing the effects
of resistance.

It will be seen that for zero resistance the impedance
curve comes to a sharp point and the impedance has a
value equal to zero when the frequency is

!—
,

in

2/7 PI LC

this case roo,000 q'cles per second. When resistance is
present in the circuit this point is rounded off as shown
by the three upper curves, and the minimum value of
the impedance is in each case equal to the resistance.
Effect of Resistance.
The curves show further that the higher the value of
the resistance the more pronounced is the rounding off at
the resonant frequency. This means that when the frequency is changed by a given small percentage from the
resonant frequency, the resulting percentage increase of
impedance is very much less when the resistance is high
than when it is low. For instance, if the resistance of
the circuit is so ohms and the frequency is increased by
so per cent. above the resonant value, the impedance
increases from ro ohms to 600 ohms, or an increase of

(a)

_

Fig. 2.—(a) Circuit In which the applied E.M.F. is induced into
the inductive coll. (b) Series circuit which is electrically equivalent to (a).
(c) Vector diagram for complete resonance where
EL= Ec

the voltages across the coil and the condenser respectively
if the resistance is low, as will be seen from the numerical
example below. The values of, and phase relations.
between, the three voltages at the frequency of resonance are shown by the vector diagram, Fig 2(c), where
E is the E.M.F. induced into the circuit. Since the
circuit is tuned to resonance the current is in phase with
the applied E.M.F. and is equal to E/R. amps. Thus
when the E.M.F. is induced into the coil, as in;Fig 2(a),
B 29
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the voltage across the circuit will be IX.

x
R
27rfC
volts, and this is out of phase with the applied E.M.F.
by 90°. Suppose that the applied E.M.F. had an effective value of o.t volt, and that the condenser in the circuit had a capacity of 0.0005 mfd. as before. Then for
a circuit resistance of to ohms the current at the frequency

of complete

resonánce

would

be —= o.ot
o
ampere, and the voltage across the circuit would thereto ('
z
fore le 0.01 X
X—, volts. It must be remem0.0005
zxr
hered that for purposes of calculation the capacity must

MARCH 3rd,

is a minimum at the resonant frequency, the current, and
hence also the voltage across the circuit, will be greatest
at this frequency. Suppose the E.M.F. induced into
the coil is o.t volt R.M.S. value, and that the inductance
and capacity values are 5,065 microhenries and 0.0005
mfd. respectively as before. The current at any particular frequency is given by dividing the voltage by the
impedance of the circuit at that frequency as found from
one of the curves of Fig. j, according to the value of
the resistance. A number of the current values have
been worked out for frequencies between zero and 200,000
cycles per second, and the curves showing the relationship between frequency and current, known as resonance
curves, are given in Fig. 3. Each curve corresponds to
a definite value of resistance as marked on the curve.
Currents Induced near Resonance.

CURRENT -MILLIAMPERES

4 I4 MAXIMUM•4000

MILLIAMPERES

,11

03

Pi

0.2

These resonance curves show us that a circuit of this
nature has the property of " selecting " currents whose
frequencies are within a small band near the resonant
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Fig. 3 —Resonances curves for a series circuit showing the effect
of resistance.
Inductance, L = 5,065
microhenries, and the
capacity, C = 0.0005 mfd.

he in farads, so that if its value is given in microfarads
we must divide it by to 6. For a circuit in which the
inductance is 6,o65 microhenries the resonant frequency
fwill .be, as shown above, equal to roo,000, or ro 5 cycles
per second. Thus the voltage across the circuit will be
o.or
x ro 6 x
= 31.8 volts, or 318 times as great
0.0005 X 27r X 10 5
as the voltage applied to the circuit.
We see then that for agiven applied voltage the resulting potential difference across the circuit when tuned to
complete resonance is inversely proportional to the re-

and of choking back all currents whose
2ir ,%/ LC,
frequencies are not near the resonant value.
For instance, if two equal E.M..F.s of o.t volt are induced
into the circuit simultaneously, one being at the resonant
frequency of too,000 cycles per second, and the other
having a frequency of 8o,000 Cycles per second, the
current due to the former will be to milliamps if the
circuit resistance is to ohms, whereas that due to the
latter will be only 0.075 milliamp. or 75 microamps. It
is this property of the circuit that makes possible the
tuning-in of a particular wireless signal to the exclusion
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Fig. 5.—Effect of resistance on selectivity of a series resonant
circuit.

of other signals whose frequencies or wavelengths differ
by a small percentage from that of the desired signal.

i MAX: VOLTS« 0-637
. MAX. OURRENT•0•2 mA

Selectivity of Tuned Series Circuits.
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We see, then, that, in order to receive a certain signal
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Fig. 4.—Comparison of voltage and current
ance curves for
a series circuit whose constants are as follow: Inductance,
L
5,065 microhenries; capacity, CI«. 0•0005 mid.; resistance.
R
500 ohms.
•

sistance, and thus in order to get a high voltage across the
circuit at the resonant frequency the resistance must be
as low as possible. Since the impedance of the circuit
13 30

free from interference by other undesired signals of approximately the same wavelength or frequency, it is necessary to design our tuned circuit to have a high degree of
selectivity. Now, in the great majority of wireless receivers in use at the present time it is not the current in
the circuit that is made use of but the potential difference set up across the circuit as a result of this current;
that is to say, potentially operated devices are employed
for detecting wireless signals,. such, for instance, as the
crystal detector or valve detector
In order to see clearly
the best conditions for high selectivity it is necessary to
examine the curves showing the variation of circuit volt-

91111•11B1 VII
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age with frequency.
We haie already seen that the
voltage set up across the circuit of Fig. 2(a) is equal to
Ix —

2;7/C

voltage induced into the coil. By transferring factors in
the two expressions this may be rewritten :—
RC

2Iff

Itc7

xconstant.

Thus we see that, although the maximum value of the
current was independent of the capacity, this is not the
case with the voltage; in fact, the maximum voltage
obtainable is inversely proportional to the product of
resistance and capacity, so that it is equally important
to keep the capacity down to a low value. But to tune
E

Effects of Resistance and Capacity on the Selectivity.

In Fig. 5 a number of voltage resonance curves are
given for various values -of circuit resistance, these also
being plotted as percentages of the maximum values for
purposes of comparison. It is not the actual maximum
value of .voltage produced across the circuit that determines the selectivity or sharpness of tuning, but the percentage change of voltage obtainable for a given small
change of frequency from the resonant value; for if two
signals of equal strength but slightly different frequency
,(or wavelength) are acting on the circuit it is necessary
for the voltage set up across the circuit by the undesired
signal to be small compared with that set up by the
desired signal, and therefore the resonance curve should

E

Erna.=

where I is the current round the circuit, so

that the voltage is directly proportional to the current
and inversely proportional to the frequency. Now; since
the current and the condensive reactance are both changing with frequency, the voltage .resonance curves will not
be the same shape as the current curves of Fig. 3, as will
be seen by reference to Fig. 4, where the voltage curve
and current curve have been plotted for a circuit resistance of soo ohms. The various values for both are given
as percentages of the respective maximum values in order
that the peaks of the two curves shall coincide and so
facilitate comparison.
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(a)
7.—(a) Parallel resonance circuit without resistance.
(b)
Vector diagram for nn-resonant frequency; l. and la unequal.
(c) Vector diagram for complete resonance; i,= le.

to a given frequency, f, we have seen that the product
of inductance and capacity must have a definite value,
because I

%/ —
LC'

and thus

LC_
-

472 /2 =

constant.

Therefore, if C is made smaller the inductance must be
increased in the same proportion, and from this it follows
that the greater the ratio —
L the better will be the selectivity and also the signal strength, which depends alone
on the maximum value of the circuit voltage. In practice it is advisable never to use a variable condenser for
tuning purposes of greater maximum capacity than
0.0005 mfd. in acircuit of this kind for moderate wavelengths, and not greater than, say, o.00025 mfd. for
wavelengths below 200 metres.
Resonance in Parallel Circuits.

Fig. 6.—Typical receiving circuit which includes a series circuit
A and a parallel circuit B.

be as sharp as possible and narrow near the base. The
curves of Fig. 5 show that the lower the value of the
resistance the sharper is the resonance curve, and, therefore, the better the selectivity.
It will be shown later
that the effective resistance of an inductive coil is usually
several times greater at the high frequencies used in
wireless work than that offered to a steady direct current.
and one of the greatest problems in the design of tuning
inductances has been the production of a coil with low
resistance at high frequencies.
There is yet another factor which determines the degree
of selectivity, namely, the value of the capacity in the
circuit. The maximum voltage at the resonant frequency
was found to be RE

27rtC volts,

where E is the signal

1Ve corne now to the consideration of a closed circuit
possessing inductance and capacity as before, but where
the impressed E.M.F. is applied across the circuit instead of being induced into the inductive coil—in other
words, a circuit in which L and C are truly in parallel.
In practical wireless circuits we depend on the resonating
properties of parallel circuits as well as of the series
circuit which we have been discussing. For instance, in
the tuned anode method of coupling two valves in a
high-frequency amplifier, a parallel circuit is employed,
and in Fig. 6 part of a typical receiving circuit is shown
where both the parallel circuit and the equivalent of the
series circuit tire employed. The grid circuit at A is a
series circuit because the signal E.M.F. is induced into
the inductive coil, and the anode circuit at B is a parallel
circuit because the E.M.F. is applied across it.
Consider the circuit of Fig. 7(a), the coil inductance'
being L henries, and the condenser capacity being C
farads, and assume for the present that the resistance of
31
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Wireless Circuits in Theory and Practice.the coil is zero. Let E be the steady R.M.S. value of
an alternating voltage applied across the circuit, the frequency being f cycles per second. Then the current
E
through the coil will be I = — amperes, and, as explained previdusly, this will lag .behind the voltage E
by an angle of 90°. Similarly, the current through the
E
condenser will be It= - amps., and this will lead the
X,
voltage by 9o°. Thns the two currents are exactly opposite in phase, and when we draw a vector diagram, the
two current vectors will point in .opposite direc.tions, as
indicated in Fig. 7(b).
The total' current' taken from
the source of supply, will therefore be equal to the difference between It and I„
i.e.,
1=1,-1,

=E: (

-I
--X
—) amperes..
•
XI,
,

Obviously, then, the current I taken by the circuit will
always be less than either of the currents in the branch
circuits.
Suppose, now, the frequency could be varied; we see
that IL is inversely proportional to the frequency, and
le is directly proportional to the frequency, so that a
particular value of frequency could be found for which
the currents in. the branch circuits would be equal, and
therefore the resultant current in the external circuit
would be zero, because its value is given by the difference
between the currents in the branCh circuits. We .see .from
/
the equation above that this occurs when — - -\ =o.
e
Under these conditions the circuit is tuned to complete
resonance, and, since no current is taken by the circuit,
its impedance is infinitely great at the resonant frequency. Hence, at' the frequency of complete resonance,

A CLUB'S
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current is flowing backwards and forwards (or oscillating)
round the closed loop, the current in the condenser circuit
being at every instant equal to the current in the inductive coil, and no current whatever flows in the external
circuit from the source of supply. It may seem, at first
sight, that, because we are getting an appreciably large
current round the closed circuit without taking any current
from the supply, energy is being created in the closed
circuit from apparently nowhere! But, of course, this
is not the case, and the explanation is really quite simple:
the current taken by the coil lags by 90 9,and that taken
by the condenser leads by 90°, and therefore the average
power taken by each branch of the circuit is zero, because
in any circuit where the current and voltage are out of
phase by 90° the average power is zero. Apparently,
then, since nothing is coming from the source of supply,
if we disconnected our closed circuit from the supply
the alternating current would keep on flowing in it at
the resonant frequency, and this would actually be the
case in practice if we could eliminate all sources of loss.
Thus, once the oscillations in the closed circuit LC have
been started they will continue indefinitely with constant amplitude if there is no resistance or other source
of energy loss. These oscillations take place at the resonant frequency in this case, and it is therefore called
the natural frequency of the circuit. Of course, if there
were resistance in the circuit, as is always the case in
practice, energy would be lost, as heat and the oscillations would commence to die down as soon as the supply
were disconnected. However, in the case where no resistance is present, we see that complete resonance occurs
X
that is, when I/2rr
0
XL
which we get the resonant frequency

when

f—

2;TIC,

from

cycles per second,

which is exactly the same as for the series circuit.

RECEIVING

EQUIPMENT.

Interesting Apparatus for Demonstration Purposes.

The Tottenham Wireless Society
is collecting together a complete
broadcast receiving equipment
for demonstration
purposes.
The design adopted has been
carefully considered and the in—
struments will serve as a guide
to members in the construction
of

receiving

sets

embodying

well tried practice.
The apparatus shown here consists of
a simple receiver with power
amplifier, and it is interesting to
note that the amplifying unit
makes use of apush—pull circuit
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WORLD

Filament Rheostats and Potentiometers

W

ITH the windings carried on a porcelain bobbin and
having the contact arm moving on its inner side,
the "Cosmos " Filament Rheostat takes up remarkably
little space, is strong in construction, and has a very smooth
and reliable movement. It is fixed by ONE HOLE and is
provided with a handsome knob and dial.
Made in four
types, two of which are double wound for Dull OR Bright
Valves, and one a Potentiometer.
Prices and particulars are given in the adjacent panel.

METRO-VICK

SUPPLIES,

LTD,

(Proprietors—Metropolitan Vickers Elec. Co.. Ltd.)
4,

Description.
Single Wound
Double
„
••

Potentiometer

Ohms.
6'0
18+2
30+4
3C0

Current
Carrying
1'0 amp.
-

„

Central Buildings, Westminster, London,

S W .1

Price.
4/6
5/0
5/0
6/0

RADIO COMPONENTS

The Famous GAMBRELL COILS
at REDUCED PRICES.
GAMBRELL

AT THESE PRICES
Maximum efficiency is within reach of
everybody.

DO

YOU

KNOW

that Gambrel! Coils can be used for many
purposes, such as H.F. Transformers,
Neutrodyne Units, etc., etc., with much
better results, thus doing away with the
necessity of purchasing special gadgets
which may have to be discarded when
altering your circuit.
Write for particulars of other
price reductions to :

Size
a/2
a
A
Bi
B
C
D
El
E
F
G
FI
I
J

Nearest size in

ordinary coils
18
25
30
40
50
75
100
150
200
300
500
750
1000
1500

COILS.

Old Price

NEW PRICE

5/9
5/9

5/9
6/6/-

6/9
8/8/9
9/6

10/3
12/14/16/I9/-

4/10
4/10
5/5/3
5/6
5/9
6/3
6/9
7/9
8/6
10/12/6
14/17/6

Any Gambrell Coil can be supplied tapped at its
electrical centre for 6d. extra.

GAMBRELL BROS., LTD., 76, Victoria Street, London, S.W.1.
McntioA of " The

II -ircless World," when writing to advertisers,

ensure prompt attention.
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A Section Devoted to the Practical Assistance of the Beginner.

CONSTRUCTING INTERMEDIATEFREQUENCY TRANSFORMERS.
The following constructional details of easily made transformers,
suitable for use in the intermediatefrequency amplifier of a superheterodyne receiver, may be of interest to
readers who desire, as far as possible, to make their own components.
The design given is suitable for
following general-purpose valves of
moderate impedance.
A cylindrical former, of which a
sectional sketch is given in Fig. T,
should be turned from ebonite or
hard wood. If the latter material is
used, it should be thoroughly impregnated by boiling in paraffin wax until
bubbles' cease to rise. If a lathe is
not available, the work of preparing
the formers might be entrusted to the

vi+41-+1
11
4.
Fi

1.—Former for I.F. transformers.

local wood-turner, or, alternatively, it
can be built up with seven wooden
discs (which may be cut out with a
fretsaw), clamped together by means
of a threaded brass rod passing
through acentre hole.

The primary is wound in the centre
slot, and consists of r,roo turns oif
No. 35 S.W.G. D.S.C. wire. The
secondary is divided into two sections, which are wound in the outer
slots, and are joined in series. Each
section has 1,200 turns of No. 38
S.W.G. D.S.C. wire, the end of one
section being joined to the beginning
of the next. All windings are in the
same direction. A V-shaped groove
should be cut in the inner surface rd
each cheek, to take the commencing
end of the wire, and to prevent
damage to it.
This wire may be
secured in the groove with a little
molten wax.
In connecting up the external circuit, the plate of the preceding valve
should be joined to the end cd the
primary winding, while the end of
the secondary is connected to the
grid of the succeeding valve.
0 000
REACTION IN A NEUTRODYNE
RECEIVER.
In the ease of the standard neutro
dyne receiver ha \ing two H. F.
amplifying valves, it is ti. 'ut
if
provision for reaction is necessary or
desirable. and the majority of sets of'
this description have no such adjustment. In a set containing only one
stage of amplifiratig
however.
reaction will make a very distinct
improvement both to sensitivity and
selectivity, particularly if grid rectificaton is used, as the damping effect
caused by grid currents in the detector valve may be largely compensated
for by its use. Where a crystal detector or anode rectifying valve follows the high-frequency amplifier,
a sufficient control of regeneration
may generally lie obtained by partial
&neutralisation, which does not call
for the addition of any complications
in the way of a reaction coil.
Reaction may be introduced in the
normal manner by variably coupling

a coil inserted in the plate circuit of
the detector valve with the grid end
of the H.F. transformer secondary.
This arrangement, however, 'calls for
a certain amount of fairly accurate
mechanical work, and may be inconvenient if ready-made neutralised
transformers are used. The capacitycontrolled system of reaction shown
in Fig. 2 will, as a rule, be found
more convenient. In this case the
reaction coil, which may be wound on
an extension of the secondary former,
is in close inductive relation with the
grid end of the transformer secondary, but no provision is made for
relative movement, as the proportion
of oscillatory anode current fed back
to the grid circuit is determined by
the setting of the condenser.
The capacity of this condenser ‘vill
depend on the number of turns in the

rig.

2.—A

" neutrodyne" receiver
capacity reaction.

with

reaction winding.
For the 300-5oo
metre wavebaild. o.0003 mfd., with
about 15 turns on a former of the
usual
size,
are suitable values.
There seems little difference in effectiveness if a smaller condenser, with
a maximum capacity of as little as
o.00005 mfd. and a reaction coil of
30 or _to turns. are used, and this
B 35
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arrangement has the advantage that
less panel space is occupied, as a
small
condenser
of
the Igranic
" Micro " or similar pattern will be
suitable.
The size of the reaction coil itself
should be reduced as much as possible by winding it with fine wire;
about No. 36 D.S.C. is recommended.
Where
interchangeable
neutralised H.F. transformers are
used, plug-in coils may very conveniently be made to serve for this
purpose; a good example of this

form of construction was shown in
the issues of The Wireless World
dated February 3rd and February
loth, under the heading " Oscillation Without Radiation."
0000
ADDING A SECOND H.F. STAGE.
The addition of a high-frequency
amplifier to an existing receiver is,
in the majority of cases, not to be
embarked on lightly and without
careful consideration.'
More especially is this the case when the set
already has one H.F. stage, coupled,

DISSECTED
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perhaps, by the tuned anode method
to the detector valve. When used as
intended by the designer, with ,a
direct-coupled aerial, sufficient dampling is imposed to prevent uncontrollable self-oscillation, but when this
damping is removed by the interposition of another valve, with its associated coupling circuits, the set will
probably be hopelessly unstable, unless, perhaps, a potentiometer is fitted.
Even in this case an excessive
amount of positive grid damping may
be necessary.

DIAGRAMS.

No. 20.—A Valve-crystal Reflex with Choke-coupled L.F. Amplification.
For the benefit of readers who find difficulty in reading circuit diagrams, we are giving weekly a series of
sketches, showing how the complete circuits of typical wireless receivers are built up step by step.
The
dia,trams given below will make clear the method of adding a choke or resistance-con pled L.F. amplifier to
a reflex receiver.

2
The conventional arrangement of two valves, with normal filament connectitns. The secondary of an i• untuned aerial" coupler
is connected across the grid and filament of the first valve, which
has in its anode circuit—

—an 11.F. tran5.fot mer, across the secondary of which is connected a crystal detector.
Rectified pulses are passed back
thrcugh the primary of an L.F. transformer; the secondary is
shunted by a by-pass condenser and inserted in the grid circuit.

A choke Is inserted in the anode circuit of the first valve, L.F.
voltages set up across it being applied to the second grid through
a condenser, which insulates the grid from the H.T. battery
A leak and bias battery are connected as shown.

A very small by-pass condenser is shunted across the choke,
H.F. impulses being deflected through It by the insertion of a
suitable choke in the grid lead.
The anode circuit of the second
valve is completed through the loud-speaker and H.T. battery.
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SAVOY HILL TOPICALITIES.
By OUR SPECIAL CORRESPONDENT.
The Broadcasting Conference.
When'the Broadcasting Conference meets
at Geneva on the 25th of this month. discussion will, I understand, take idace
respecting the practical extension of the
waveband by 100 metres.
I can say
definitely that while there is a possibility
ef some British stations coining down to
250 metres—subject tu the consent of
the Postmaster-General—the j
ilel j
lit eel of
any reduction below 250 metres is extri:tnely improbable.
0000
When Stations Break Down.
Tho B.B.C.
is being pressed
by
listeners to devise some metImd of sending out a notification whenever a station
suffers a breakdown, however slight the
trouble may be.
Fortunately, these
irritating intervals of silence are few and
far
ween; but the matter, listeners
'Ail Ie glad to know, is already under
1 11S ideration.
All the stations steel:
spares: In in present conditions a certain amount of time is necessari:y taker,
up in replacing faulty apparatus and in
that period many listeners go to the
trouble of overhauling their receiving
sets te see if the fault is at their end.
0000

for the purpose of conveying secret code
messages, and some at. least of the appeals
were not bond fide.
0000

All Precautions Taken.
Tle• practice, 1 am assured, is tu, broadcast only those appeals on behalf of sick
persons which are accompanied by a cer•
tificate either from the doctor in intend.
am° on the invalid, or front a hospital.
In cases of extreme urgency, where no
certificate accompanies the appeal, which,
as a matter of fact, seldom happens, the
applicant is informed by letter that the
appeal has been broadcast, but it is ueees-

,

Warning Listeners.
The ideal would be to have two complete systems of transmission from every
station, so that programmes could be
broadcast on either by the mere turning
of a switch in the control room. Failing
such an elaborate method of maintaining
the service, the use of a warning note
which could be easily identified might
be sent ont from the nearest nudo
station, or from 5XIX, on higher puto it
than that normally employed for programme transmissions. At any rate, the
convenience of listeners is to be studied,
so that, as far as possible, they ma',
not be left in doubt whether their own
apparatus or that of the transmitting
station is at fault.
0000
S.O.S. Calls.
In
what circumstances are S.O.S.
appeals accepted by the B.B.C. ? I put
this question to the officials at Savoy Hill
and pointed out that a suggestion had
reached me from a correspondent that the
machinery of broadcasting was being used

Are Radio Plays Too Long?
\i ,v correspondence bag shows that
there is a strong desire for the limitation of time taken up in the broadcasting
of story plays. Many listeners appear tc
prefer two half-hour plays in one pre.
gramme to a single play which runs the
full hour. Radio plays, however, cannot
be. uniformly cast to run for thirty
minutes, and no hard and fast 'rule can
be laid down for a time limit of this
nature; but seeing how difficult it is to
hold the attention of listeners with
dialogue for any great length of time,
particularly of listeners who have loudspeakers and can and do allow their
attention to be diverted, the suggestion
which is being considered is that rather
than perform the longer plays in full, extracts might be made and a compere give
outlines and introductions to the chosen
episodes.
0000

Good News for Plymouth.
As the result of the collaboration now
agreed upon . between Government and
officials at Plymouth, the longprotracted
interference
by
foreign
trawlers with broadcast reception in the
south-western counties is likely to be
stopped. Ever since broadcasting began
these trawlers have made a practice of
using their wireless transmitting apparatus when they were itt port, and the
news that the fishery authorities will
assist, in tracing the offenders will be
welcomed by listeners in the South and
\Vest.
00

A TWIN MICROPHONE. A novel form
of double microphone which has made
its appearance in America.
It is de—
signed to give extreme sensitivity over a
wide range of frequencies.

sary that a medical certificate should le.
forwarded at once, to be filed with the
S.O.S. records, and in no case has there
been any failure to comply with this
request.
Enquiries for missing persons,
or for persons who witnessed a street
accident, are only broadcast ?it the
request of Sc. ,tlatid Yard.

00

A Diving Broadcast.
The diving programme, which was to
be prefaced by a talk by the diver,
describing his experiences under water,
has been postponed from next week to a
date in June.
0000

A Ladies' Pmeananie.
All the artists taking part in the evening programme from Manchester on
March 18th will be ladies.
Even the
duties of announcer will be performed by
a lady, namely, Miss Violet Fraser, who
lias charge of the women's and children's
trai i; misiens front that station.
37
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Talk About "Taxes."
" To make the listener pay a licence
fee is one thing, but to tax him is
another," saya a newspaper critic.
It
sound like a pious conclusion to a homily
on the rights and wrongs of the listener;
but one of the latter writes to me to
say that when he read it he had just
returned from booking three seats at a
London theatre, and on each ticket he had
to pay is. 6d. tax. The three tickets cost
25s. 6d. in all. This, for just under three
hours' entertainment. "These criticisms
of the receiving licence fee," he winds up,
" leave me cold."
0000

A Spanish Musician.
A musical programme will be given on
March 10th by the quartet organised by
Enrique Casals, the Spanish violinist and
composer, who is a brother of the still
more. famous 'cellist, Pablo Casals.
He
is leader of the Pau Casals Orchestra
in Barcelona, and the opportunity given
to listeners of hearing him and his colleagues arises from their present visit to
this country to undertake special concerts for the Musical Society.
0000

Nearly Two Million Licences.
The vast body of listeners must feel
gratified at the latest returns of wireless
licences issued.
A feeling has always
existed that whereas most listeners have
not failed in their obligation to take ont
a licence, others have evaded their duty.
The sudden jump in figures no doubt has
some bearing on the activity of the Post
Office in prosecuting the " pirates." At
the end of December last 1,644,325
licences had been issued.
The total
announced in the House of Commons
recently was 1,841,000. Happily, the
impression that some people have been
getting for nothing that which others
have paid for as a legal obligation and a
duty is being effaced.
0000

Sumer is Icumen In.
A hint of the coming of the summer
season will be given by the Manchester
station on March 26th. when Mr. B. Kennedy will broadcast the first of a series
of tennis talks.
Mr. Kennedy is a keen
athlete and a prominent figure in the
Manchester tennis world.
His talks, entitled "Tennis for the Beginner," will
contain someevaluable hints for all whose
thoughts turn to this sport with the
advent of the longer and brighter days.
000e

.

Shakespearian Cameos.
.The heroines of Shakespeare will form
the theme of a new series of Sunday
afternoon transmissions in the near
future. These broadcasts will consist of
cameos, each lasting not more than ten
minutes.
0000
Sir Harry Lauder Again.
The second edition of "Listening
Time," the broadcast revue which succeeded " Radio Radiance," will be given
on March 6th. On this evening also Sir
Harry Lauder will broadcast at 9 p.m.
B
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FUTURE FEATURES.
Sunday, March 7th.
LONDON.-3.30 p.m., Light Classics.
9.15 p.m., Band of H.M. Roya;
Air r'orce.
ABERDEEN.-S.1.5 p.m., Bach, Beethoven, and Schubert
BOURNEMOUTH.-3 p.m., Concert
and Organ Recital.
BELFAST.-8.30 p.m., Belfast Radio
Trio.
Monday, March 8th.
LONDON.-7.40 p.m., Lady Tree on
the
National
Memorial
to
Queen Alexandra.
BIRMINGI1AM.-8 p.m., A -Light
Musical Evening.
C;Lssoow.-8 p.m., Empire PhonoFlight, Lord Strathcona: An
Epic of Canada.
MANCRESTER.-8 p.m. and 8.45 p.m.,
The String Band of H.M.
Grenadier Guards.
Tuesday, March 9th.
LONDON.-8 p.m., An Unannounced
Orchestral Concert.
BELFAST.-8 p.m., What's Wrong
With This?" A Musical Competition.
CARDIFF.-8 p.m., A Russian Recital.
9 p.m.. A Merry -GeRound. Banjo Duets.
GLASGOW. -9 p.m.,
Songs
and
Pianoforte Recitals.
LIVERPOOL-7 p.m., The Liverpool
Philharmonic Society's Tenth
Concert,
"The
Passion"
(Bach).
Wednesday, March 10th.
LONDON.-8 p.m., Variety.
8.45
p.m., Chamber Music.
ABERDEEN.-8 p.m., Concert by the
Aberdeen Raileyay- Male Voice
Choir.
EDINBURGEr.-8 p.m., Recital of Old
French Music.
LEEDS.-8 p.m.,i A Yorkshire Evening Party. n 1860.
Thursday, March 11th.
LONDON.-7.30 p.m, Part I., " The
Apostles," by
Sir
Edward
Elgar.
CARDIFF.-8 p.m., In Cap and Bells.
John Henry and Blossom.
NEWCASTLE.-7.30 p.m., An " AllBrows •' Concert.
Friday, March 12th.
LONDON.-7.25 p.m., Debussy interpreted by Kathleen Long.
9.50 p.m., "No No Nanette"
relayed
from
the
Place
Theo tie.
BIRMINGIIANI.-8 p.m. and 9.15 p.m.,
John Henry and Blossom. 8.15
p.m., The Çasals Quart..
MANCHESTER.-8 p.m., Lancashire
Talent Series; Contribution by
Liverpool.
Saturday, March 13th.
LONDON.-4.15-7 p.m.. Programme
relayed from the Ideal Home
Exhibition, Olympia.
8 p.m.,
" The Roosters " Gatheround.
BOURNEMOIITH.-9 n.m., " Listening Time."
The New Radio
Revue (2nd Edition).
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Day v. Night Transmissions.
•
One of the possible causes of distortion
is described by a B.B.C. engineer as
night effect due to the confusion of those
rays which travel tangentially to the
earth's su‘
rface and those which are reflected downwards from a supposed electrified layer. To support this theory the
B.B.C. has reports from listeners in
various parts of the country affirming
that the day transmissions are better than
those at night. Since the new Birmingham studio was opened the transmissions
from that station are much improved, and
5IT now appears to head the -list of
stations which are noteworthy for the
purity of their transmissions, with 5XX,
6BM and 5WA following i
n .the order
named.
0000
The "Roosters" Gather Round.
The programme from 2L0 on Saturday
evening, March 13, will be provided by
"The Roosters,"
who are to g;ve
listeners
their
idea of
a "Gather
Round."
Listeners now expect from
"The Roosters" that type of intimate
performance which is eminently suited to
a programme of, this kind, and this
should be their opportunity to illustrate
their versatility.
0000
Are Earlier Broadcasts Wanted?
One or two requests have reached the
B.B.C. for earlier Saturday afternoon
transmissions.
The demand does not
seem to be very widespread.
As a
general rule the Saturday afternoon programmes begin at 4 o'clock, and sometimes extra itenIs are given before that
hour.
With the coming of the warmer
days an increasing number of listeners
will be spending the earlier part of
Saturday afternoon out of doors, and
there does not seem to be any urgent need
to revise the existing arrangements.
0000 •
"Broadcasting" a Film.
Miss Fay Compton and Mr. John
Stuart will take part in a broadcast of
the production of a film play to be relayed from the Gaumont .Studios on
March 5th. A special script is being prepared for this transmission, and the production which is to figure in it will be
"The Whirlpool," by Mr. Manning
Haynes.
0000
Transmission from York Minster.
The B.B.C. is arranging to relay part
of the "St.-Matthew Passion ." from -York
Minster to 5XX on March 28th. This is
additional to the Military Sunday transmission which listeners may also hear
again this year.
The Military Sunday
broadcast from the Minster in 1925. was
one of the best, heard more clearly ,by
listeners at a distance of 200 .miles than
they were in the Minster itself.
0000

Sundays at Southampton.
Arrangements have been made by the
Bournemouth station to broadcast the
Sunday concerts from the New Central
Hall, Southampton, which possesses not
only fino acoustic qualities but also a
magnificent organ. The first of these will
be on March 7thi
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Recent Developments in Germany.
By

Dr.

H.

OWE VER valuable broadcasting may be, even at
its present stage of development, its importance
would be enhanced very considerably if it were
possible to transmit not only speech and music, but also
the scenes before the transmitter. It would then be possible to reproduce wherever desired what was going on
in front of the transmitter and in amanner exactly similar
to the manner in which it was enacted at the place of
transmission. The problem of electrical television, which
is the one here at issue, represents a further stage in the
development of telephotography. As is known, for about
twenty years past pictures have been successfully transmitted by electrical means, at first over wire conductors,
and subsequently by wireless.
The method adopted is
that the picture is " keyed " with a small cell sensitive
to light so that the fluctuations of light, which are produced by the greater or lesser darkening of the picture
are converted into electric current. Selenium cells were
formerly used, as cells sensitive to light, but, on account
of their considerable inertia, they were not very suitable
for the purpose, for which reason photoelectric cells
have now been used for several years past. The latter,
it is true, only permit of the passage of a very weak
current through them, but with present-day amplification
methods there is no difficulty in transmitting these weak
currents faithfully over long distances and, if need be,
by wireless. As regards wireless transmission, it is especially the interference produced by atmospheric discharges
which stands in the way. Notwithstanding this obstacle,
however, much has been accomplished in recent times
towards the solution of the problem of electric television.

IJI

Speeding Up the Transmission of Photographs.

The great advances which have been made recently arc
(lue to Dr. Karolus, of Leipzig, who has succeeded
notably in increasing to 'an extraordinary degree the
speed of the keying and, consequently, of transmission.
The (listant transmission of a picture now takes but a
few seconds, making possible, even if merely to a modest
degree, the electrical television of moving objects.
To
accomplish this, it is necessary for the whole picture to
be keyed photoelectrically at least twelve or fifteen times
in each second, and to be reproduced at the place of reception. It is already possible to transmit small moving
pictures in this way, and the picture is produced at the
receiving end, in exactly the same way as is customary
with the reproduction of photographs. A ray of light,
the intensity of which is modulated by the intensity of the
current of transmission, moves about with great speed
over a screen, and therefore appears bright at some
points and dark at others, corresponding exactly to the
original picture. The speed of transmission is so great
that the eye cannot follow the ray, but as, moreover,
each speck of light strikes the eye for a short time, one
gains a comprehensive impression of the picture.

KRÔNICKE.
The considerable increase of speed in the electrical
transmission of .Pictures by Dr. Karolus is nót to be
attributed solely to the use of the photoelectric cell in
the transmitter, but is due primarily to the utilisation in
the receiver of a phenomenon in physics known for years
past as the Kerr, effect. Whilst in the case of the old
picture telegraphy the intensity of light in the receiœr
was modulated electromagnetically, Karolus uses the rotation of the polarisation plane of light in carbon disulphide, in consequence of electrical tension.
In the
receiver, therefore, light polarised by a.Nicol prism is
used to produce the picture. '- This light passes through
a layer of carbon disulphide, which is placed between two
plates to which potentials are applied corresponding
to the fluctuations of current of the transmitter.
The
plane of polarisation is, therefore, rotated more or less
strongly, and thus varies the intensity of light passing
through a second Nicol prism. The power required for
the purpose in the receiver is generated by means of resistance amplification. The turning of the polarisation plane
is effected practically without inertia, so that in principle
an extraordinarily high increase in the speed of transmission can be counted upon.
The Prospect of Success.

The task of effecting television, or time transmission
of moving pictures, has, of course, not yet been solved
completely.
Nevertheless, a considerable advance has
been made towards its final solution owing to the extraordinary increase of speed now secured. Even now there
are quite serious technicians who are reckoning upon the
possibility of being able to transmit by wireless in a
few years moving pictures in a manner entirely similar
to that by which broadcasting is now effected. The Idefunken Company, especially, in collaboration with Dr.
Karolus, has been devoting its attention to the problem
for some time past, and we shall not fail to report upon
further progress as soon as any considerable advance
becomes known.

HIDDEN ADVERTISEMENTS COMPETITION.
The following are the correct solutions for "The Wireless World"
Hidden Advertisements Competition for Feb. 17th, 1926.
Clue No.
Nano: of Advertiser
1 Igranic Electric Co., Ltd.
..
2 The Electron Co., Ltd.
••
3 British Electrical Sales Orgaids.1
4 The Marconiphonc
td...
5 Telegraph Condenser
Co.,
6., Ltd.
6 A. J. Stevens 3: Co. (tpx 0 Ltd.

Page
.. iv
•• 7
lo
•.
1
•• 7
•• 11

The prizewinners are as follow:
A. Price, Leeds ..
Richard W. Nundy, Peterboioug
E. Wilkinson, Bolton

•
•1.. 5
Li

Ten shillings each to the following:
C. A. Wuy, Milan.
I. Kramer, Dunstalde.

A. Howard, Hereford.
G. E. H. Rawlins, Bembridge, I.O.W.
B
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The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressed to the Elam.

The Wireless World," Dorset House, Todor Street, E.C.4, and must be accompanied by the writer's name and address.

MORSE PRACTICE MESSAGES DURING BROADCASTING.
Sir,—With reference to the letter headed "Morse Practice
Messages during Broadcasting," by Mr. A. Howton, in The
Wireless World of February 17th, the station Mr. Howton
complains of, as interfering with Birmingham, is the military
wireless station at Aldershot, GGB.
It works on a wavelength of exactly 1900 metres, the schedule being as below :20.04 G.M.T.—Monday, Wednesday and Friday, Morse
at six words per minute; Tuesday and Thursday, Morse at
eight words per minute.
20.23 G.M.T.—Monday, Wednesday and Friday, Morse at
10 words per minute; Tuesday and Thursday, Morse at
12 words per minute.
20.42 G.M.T.—Monday, Wednesday and Friday, Morse at
14 words per minute; Tuesday and Thursday, Morse at 16
words per minute.
The station calls CQ de GGB, and then proceeds with text,
which often deals with the military sports and games.
These transmissions have been going on since 1921, if not
earlier, and are a great asset to Morse beginners, especially
where clubs give Morse lessons.
The harmonic which would possibly interfere with Birmingham is on a wavelength of 475 metres, and Birmingham's wavelength is 479. GGB is very loud, but sharply tuned, and if
put on to a non-radiating aerial would no longer serve its purpose. It is quite within the reach of a one-valve set anywhere
in the British Isles, and may become a help to those beginners
who did not previously know of its existence.
Southport.
O. B. KELLETT (G2AZS).

Sir,—In his letter published in your issue of February 17th
Mr. A. Howton complains of interference on thé Birmingham
wavelength by the Aldershot Army station, working on 1,600
metres c.w., and he suggests that for this practice a buzzer
would be sufficient.
This would not be possible, as the Aldershot station practice
is transmitted for the benefit of Army wireless instruction
schools, universities and public school O.T.C. wireless sections,
all over the country, to whom the War Office supplies apparatus,
consisting generally of a 30-watt c.w. transmitter and a twoval ve receiver.
I would suggest that if Mr. Howton used a less complicated
set—say crystal-valve reflex, followed by a two-valve note magnifier—he would receive Birmingham in South London without
interference, and at the loud-speaker strength he apparently
desires.
R. E. SHERWIN-WHITE.
Chiswick, W.4.
RUGBY TELEPHONY TESTS.
Sir,—Respecting - your paragraph in the issue of February
17th on "Transatlantic Telephony from Rugby," I note several
amateurs picked up wee-way conversations.
This is rather peculiar, as I myself picked up the tests,
B 40

but heard both ends on the same wavelength—ibout 5,000 or
6,000 metres.
Both operators could be heard on the loudspeaker in the next room with detector and two L.F., and
although the Long Island speaker was not very clear he
could be understood.
Another queer point was that, unless
the receiver was oscillating and very slightly detuned, speech
from Rugby was blurred and indistinguishable, although in
the oscillating condition was perfectly clear.
Perhaps someone could explain why both ends were heard
on thé same wavelength. Was I listening on the wavelength
resulting from heterodyning of both transmitters?
Kent.
W.E.P.

Sir,—I read with interest your paragraph "Transatlantic
Telephony from Rugby" in " Current Topics" for February
17th. On the two Sundays following that referred to Rugby
was again testing, and I listened in severe times to the transmissions.
If, as I presume, the method of ehsuring privacy
lies in so distorting the telephony as to render it unintelligible
to listeners it would appear that the engineers have been very
successful.
Only a few words, such as " Hallo," "London," "Yes"
and " No," could sometimes be made out; the remainder of
the speech was quite unintelligible. I tried two sets, a two.
valve H.F. and detector without reaction and an ordinary
crystal set, with the sanie distorted results. Curiously enough,
in spite of the tremendous power used at, Rugby, the reception
on each set was barely as strong as that from Daventry.
Atmospherics were also very bad, in fact I have never
heard them so strong before on the wavelength Rugby was
using, which was approximately 5,500 metres.
I am unable
to understand, however, how it can be possible to hear the
two-way conversations, as, when listening on the two-valve
set, there was always an answering voice, considerably weaker,
of course, than the Rugby speaker, and also badly distorted.
Jersey.
J.C.V.

Sir,—While listening for long-wave C.W. stations the other
night I was very surprised to hear telephony between two
stations which was of rather bad quality in the case of one
station, though quite intelligible.
It consisted of single words spoken slowly by the near station
(Rugby?) and then repeated by the operator at the distant
station, who seemed to be an American by his speech. Later
the distant station took charge, and the near station repeated
when he heard correctly. In several cases I was able to distinguish the word the first time it was spoken, while the near
station asked for it. to be repeated. The quality of the speech
from the distant station was quite good, though the set had
to be oscillating to receive it at all.
I wonder how many of your readers have heard this longwave telephony ?
T.F.B.
Surrey.
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•Definitions of Terms and Expressions commonly used in Wireless
Telegraphy and Telephony.
This section is being continued week by week and will form an authoritative work of reference.
Transmitter (wireless).
An apparatus for
the sending out through the medium
of ether waves telegraphic or telephonic signals.
The actual sending
apparatus at a wireless sending or
transmitting station.
Triode.
A three-electrode valve.
Trigger Action.
See VALVE RELAY.
True Power or True Watts.
The actual
average power in an alternating current circuit, given by the product of
ampères, volts, and the power factor,
as opposed to the apparent power
which is given by the product of
ampères and voltage. See POWER IN
A.
O.CIRCUITS.
Tubes of Force.
See LINES or FORCE.
Tuned Anode.
A common type of intervalve coupling used for connecting the
successive three electrode valves of a
To • l-t. T.

TO 1 H.
T.

OUTPUT

CI

0

2

L.T.
Tuned anode high-frequency valve
coupling.

high frequency am plifi( r in cascade.
An inductance coil L is connected in
the plate circuit of the valve whose
output is to be applied to the grid
circuit of the next valve in the series,
and this inductance is tuned to the
wavelength of the oscillations being
amplified by means of a condenser C,
connected in parallel with it.
This
tuned circuit then offers a very high
impedance (see RESONANCE) to the
desired signal oscillations and low impedance to oscillations of other frequencies just as in an ordinary tuner.
Thus a comparatively large oscillating
voltage is set up across the inductance
or anode coil and the capacity. This
oscillating voltage is transferred to the
grid of the next valve through the
medium of a grid condenser C, in
exactly the same manner as in the case

of resistance-capacity coupling.
Cf.
RESISTANCE-CAPACITY COUPLING.
Tuned Circuit. • An oscillatory circuit
adjusted to give resonance ,at a desired wavelength. See RESONANCE.
Tuned Plate Circuit.
The anode circuit
or plate circuit of a three-electrodevalve in which a tuned oscillatory circuit is included either as a tuned anode
coupling for high-frequency amplification or to produce local oscillations for
beat reception.
On account of the
capacity between the electrodes of a
valve, self -oscillation will usually occur
when the plate circuit is brought into
tune or resonance with the grid circuit
unless special precautions are taken to
prevent it.
Tuned Reed Rectifier.
A mechanical
rectifier of low-frequency currents in
which contacts are made by a req.,
vibrating at the same frequency as that
of the alternating current to 1,e rectified.
This reed is in the list ore of a
flat spring and is so weighted as to
have a natural period of vibration
equal to that of the period of the
alternating current. It is kept vibrating by the action of electro-magnets
operating from the source of alternating current.
Tuner.
An apparatus consisting of one
or more oscillatory circuits the natural
frequency of which can be varied
over a considerable range by variation
of the inductance or capacity or both
simultaneously so that resonance can
be obtained with any desired frequency
or wavelength, i.e., the circuit can be
"tuned " to the desired frequency.
In a tuner which has an inductance
and a condenser in parallel the impedance offered to oscillations whose
frequency is equal to the natural frequency of the tuned circuit is very
high, whereas the impedance offered
to all other frequencies is low.
Thus
such a circuit is capable of selecting
a signal of any given wavelength to the
total or partial exclusion of all others.
See MULTIPLE TUNER and OSCILLATION
CONSTANT.
Tungar Rectifier. A thermionic rectifier
of special construction for dealing with
fairly large currents.
It is a thermiotiie valve with two electrodes.
Used extensively for rectifying alternating currents for obtaining the high,
tension supply for valve transmitters.
Tuning.
Tile careful adjustment of the
capacity or inductance (or both simul-

taneously) of an oscillatory circuit so
that resonance is produced with some
desired frequency so as to give the
greatest response to that frequency or
the wavelength corresponding to it,
and a minimum of response to all other
fr
s
oeqA
tzies or wavelengths.
See RETuning
N
Coil.
See TUNING INDUCTANCE.
Tuning Condenser.
Tile variable condenser used for tuning an oscillatory
circuit..
Tuning Inductance. A variable inductance
used for tuning an oscillatory circuit.
The name is also applied to the inductance of a tuned circuit or tuner even
if it has a fixed value.
Two Circuit Tuner. A receiving circuit
in which there are two distinct tuned
oscillatory circuits, such as that of a
loose coupler in which both primary
and secondary circuits are tuned- to the
same wavelength.

Two-electrode tungar rectifier valve.

Two-Electrode Valve.
A thermionic tube
having two electrodes, i.e., a filament
(or cathode) and a plate (or anode)
such as the Fleming valve, Tun gar
rectifier, etc.
Sometimes called a
" diode."
See THERMIONIO VALVE.
Two-Phase.
An alternating current system in which there are two distinct sets
of alternating currents and E.M.e.s
differing in phase by 90 0. Sometimes
called "four-phase."
Two-Pole Switch.
A switch which opens
or closes two circuits simultaneously by
the operation of a single handle, also
called a " double-pole switch." It may
be either one-way (single throw) or twoway
(double throw),
according to
whether one or two pairs of alternate
circuits can be brought into operation.
Two-Way Switch.
One by means of
which either of two circuits can be
operated singly or alternately.
CI
TWO-POLE SWITC.H..
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U.
Ultra.Magnifier.
A name sometimes
applied to regenerative circuit.
Ultra-Audion Circuit. A special type of
regenerative circuit for beat reception.
Umbrella Aerial.
An aerial with a
number of wires which radiate from a
central mast and slope downwards to
the ground, the angular spacing between
the wires being equal.
Undamped Oscillations
or
Undamped
Waves.
Oscillations or waves which
continue with constant or undiminished
amplitude,
i.e.,
continuous
eaves.
Waves or oscillations in which the
logarithmic decrement is zero.
Compare DAMPED OSCILLATIONS.
Unidirectional Current.
A current which
flows in one direction only round a
circuit, but is net necessarily of con. stant strength, e.g., a pulsating current
or an intermittent current.
A direct
current is a unidirectional current of
constant strength.
Unilateral Conductivity.
That property
of some electric circuits whereby a
current can only pass in one direction'
through it and not in the reverse direction. Such a circuit is capable of acting
as a rectifier of alternating currents. As
an example, athermionic valve possesses
unilateral conductivity between the
plate and the filament.
Units.
See ABSOLUTE UNITS.
Unit Charge.
See QUANTITY or ELECTRICITY.
Unit Pole.
A magnetic pole of. such a
strength that it will exert a force of one
dyne on an equal pole when the distance
between them is one centimetre.
Unloaded Aerial.
An aerial circuit in
which no extra inductance has been
added to increase the wavelength.
Untuned Aerial.
Refers to a receiving
circuit in which the aerial circuit is
inductively coupled to the tuned oscillatory circuit, and where no special provision has been made for tuning the
aerial circuit itself. Such an arrangement is very effective on short waves
where it would be otherwise difficult to
obtain efficient reaction.
Sometimes
called aperiadic aerial.
Untuned Circuit.
A circuit which has
no particular natural frequency or wavelength of its own, i.e., an aperiodic
circuit.
Upper Side Bands.
See SIDE BANDS.
V.
Vacuum Tube.
In general a closed glies
tube or bulb containing two or more
electrodes and from which the gas has
been pumped to a low pressure so that
a discharge can be passed between the
electrodes in the form of a current conducted by the ionised gas. The term
is also commonly applied to a thermionic
tube, especially in America.
Vacuum Valve.
A vacuum tube possessing unilateral conductivity, i.e., having
the properties of a rectifier. The name
is also applied to a thermionic valve.
Valve.
A device which only allows culrent to flow in one direction through it,
i.e., something which possesses unilateral
B 42

conductivity. The term is now universally applied to all thermionic tubes,
whether used for rectification, amplification, or the production of electrical
oscillations.
See TRERMIONIC Tun
and THREE-ELECTRODE VALVE.
Valve Adaptor. An accessory by means
of which a valve of one type can be
adapted to a•holder meant for another
type. For instance, the caps of receiving valves used in America are of a
different pattern from those used in this
country, and a suitable valve adaptor
enables an American valve to be used
on a set with standard British valve
holders.
Valve Amplifier.
See THERMIONIC
Valve
Detector.
See
THERMIONle
DETECTOR.
Valve
Oscillator.
See
THERMIONIC
OSCILLATOR. •
Valve Receiver. A wireless receiver employing one or more thermionic valves.
Valve Relay.
A three-electrode valre
arranged in a circuit, in such a manner
that a signal of sufficient strength
applied to the grid will cause the valve
to break into continued sell-oscillation,
the resulting increase in plate current
being made to operate an ordinary
electromagnetic relay. The self-oscillation continues even after the signal
ceases and has to be stopped artificially;
this is conveniently done by the backstop of the electromagnetic relay shortcircuiting the reaction coil. A valve is
put into this condition by applying a
suitable steady negative potential to the
grid so that the valve operates on the
lower curved portion of its static
characteristic curve.
Variable Condenser.
A condenser thc
rapacity of which is continuously adjustable between certain limits. This is
done by having the two sets of plates
movable relatively to one another. In
the type where one set of semi-circular
plates are rotatable between another set
of semi-circular plates the change in
capacity is proportional to the angle of
rotation of the moving plates.
Of.
SQUARE LAW CONDENSER.
Variable Inductance.
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oppose each bther, the inductance will
have a minimum value. With a good
quality variometer an inductance ratio
of about 10 to 1 can be obtained
between maximum and minimum settings.
Vector.
A vector is a. straight line whose
length represents the magnitude of
some quantity to some convenient scale,
and whose direction is parallel to the
direction of that quantity, e.g., •a
force, velocity, etc.
Cf. - ROTATING
VECTORS.
Vector Sum and Vector Difference.
The
addition and subtraction of vectors.
To add two vectors OA and OB, complete the parallelogram OACII
Then
the diagonal OC is the vector sum of
OA and OB.
The other diagonal,

Resultant OC of two vectors OA

and OB.

AB, is the vector difference of OA and
OB.
In adding or subtracting alternating currents or voltages the operation must be done by vectors in this
manner, the angle of phase difference
being
taken
into
account.
The
diagonal gives the resultant not only
in magnitude, but in the correct phase
relation.
Velocity of Propagation (of ether waves).
Electric waves are propagated through
the ether with the same velocity as
light, i.e.,. about 186,000 miles per
second, or 3x10" ems. per second.
Vernier Condenser.
The name given to
a variable condenser of small capacity
when used in parallel with a condenser
of larger capacity in order to get fine

See VARTOMETER.

Variocoupler.
An instrument embodying
two coils, one rotatable inside the
other, enabling the inductive coupling
between them to be varied between
wide limits.
The construction is
similar to that of a variometer, only
the connections of the windings being
different.
Varicemeter.
A variable inductance consisting of two coils or windings, one
coil being mounted within the other
and rotatable with respect to it. The
two windings are connected in series,
and when the movable coil (or rotor
coil) is turned so that its axis coincides
with that of the outer coil (or stator
coil) the inductance will have a maximum value if the magnetic fields set
up by the current in the coils are in
the same direction, i.e., if the two
windings assist one another in producing the magnetic field. If the rotor is
turned through 180°, so that the coils

Vernier condenser.

adjustments. Some variable condensers
of normal capacity value have a
" vernier"• arrangement embodied in
them; one of the movable vanes or
platee is capable of being rotated independently of the rest 'by means of a
small knob on the Up of the main
control knob.
Virtual Value.
Another name for the
effective value or soot -Merin -square
value
of
an
alternating
current,
voltage, etc.
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14 Wireless ‘Norldel
Information Department
Conducts

Free Service

of Replies to Renders'
Queries.

Questions should be concisely worded and headed "Information Department." Each separate
question must be accompanied by a stamped addressed envelope for postal reply.

The Reinartz Circuit.
Being impressed by the rev », esa esposalence in your journal concerniny the
great
efficiency of the
Reinartz
circuit, f desire., to construct a receiver for the broodcast band of wavelengths,
employing
the
originol
keinartz circuit, followed by a stage
of L.P. amplifiration. and wish you
to give me the. circuit diagram,
togeth.er with lull particulars cop.
cerning the winding of the coils.
We give in Fig. 1 the original Reinartz
circuit, followed by a stage of transformer coupled L.F. amplification as you
desire. The aerial and grid coil should
be wound as a continuous coil, on a
cylindrical former three inches in diameter. Wind on this former 85 turns
of No. 22 D.C.C. wire. Commencing st
the grid end of the coil, wind 15 turns

front the top of the coils. Seven, 12, 15,
18 or 25 turns may be included in the
aerial circuit., whilst 10, 20, 311 or 40 turns
may be included in the reaction coil. The
ILK choke in the plate circuit. of the
detector valve should be very carefully
constructed, and may consist of 200 turns
of No. 36 D.C.C. on a former 21 inches
in diameter.
This is, of course, the
original Reinartz circuit, which has from
time to time undergone important modifications, such as the combination of the
reaction and aerial coils in one, full details of which will be found op page 125
id our January 27th issue. The circuit
linty also he used in conjunction with
ordinary plug-in coils, by adoptiug the
circuit given in Fig. 1. page 595, of our
December 30th issue.
An important
improvement on this latter circuit would
he to use a third coil (value about 18
turns, such as aClambrell a2) to act as an
aperiodic aerial.
By substituting suit-
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of ebonite, however, it will lie found far
more convenient, to make use of a
joiner's rip-saw, care being taken not to
use too much pressure.
000 0

"Reactivation" of Valve Filaments.
I have recently been reading in. a lay
journal concerning " reactir:dion" of
valve filaments, by which it is claimed
that dull-emitter valves which have
been overrun need no longer be dis corded, but can be restored to their
former pristine vigour. Can you give
me any technieel details concerning
this new Id' a, which should be very
beneficial to the pocket of the average
e r?
The "reactivation " of dull emitter
valves to which you refer, is no new
idea, but has been generally known among
amateurs under various names for the past
two years. There are two main methods
known respectively as "cooking " and
flashing," and full details of these
methods have appeared from time to time
in this section of The. 'Wireless World during the past two years or so. You are referred to the Readers' Problems section
of the May 27th, 1925, issue, cif this
journal, which was the last occasion in
which these details were given.

0.0005
mfd

An Automatic "On and Off" Switch.

L.T.

0-0005 ,ofd

Fig. 1.—Reinartz receiver,
and thou loop the wire to form• a tapping, and then continue the winding and
tap subsequently at the 25th, 35th, 60th,
67th, 72nd, 75th, 78th, and 85th turns.
After leaving a quarter inch spacing the
reaction coil of 40 turns maw then be
wound on. This should be taped at the
10th, 20th, 30th, and 40th turns.
Connecting up in accordance ‘vith the diagram, it Vill then be found that 25, 35,
45, or 60 tarns may be included in the
secondary circuit, the L.T. connection
being formed at the 60th turn, counting

with L.F. amplifier.

able coils the circuit is equally suitable
for use on the Daventry wavelength.
0000

Cutting Ebonite and Brass.
Can you tell M.C. uslot is the most evitable
type of saw to Ittql for eatti eLbj.
riese
and ebonite?
In cutting brass it is best to employ a
hack saw with a 12-inch blade having 25
teeth per inch, while for cutting ebonite
it is better to use a blade having only 18
teeth per inch. If cutting up large sheets

I understand from a friend that some
time ago you published full constructional details of a device whereby the
receiver automatically ewitched it, (11
on when the local station commenced to transmit, and switched off
on the conclusion of the programme,
and should be glad to know .,\i
.
i
.
i
Dlt c
hilch
nnsber
u
this interestiog de rice op.
reared.
This instrument, which was, of course,
designed for a valve receiver, was fully
described in our issue of June 10th, 1925.
It was operated by means of the carrier
wave from the local or high-power
station.
This carrier wave (which of
course commences immediately the transmitting apparatus is put into operation,
and before actual speech or music is
transmitted from the studio) naturally
sets up oscil:ations in all receiving
aerials within range, and when this device
B
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is fitted certain relay apparatus is caused
to 'operate which switches on the valve
filaments, it being necessary, of course,
that the receiver be left tuned to the
local or high-powered station as the case
may be.
Upon conclusion of the programme and cessation of the carrier wave
the receiver is once more switched off by
the relay apparatus.
It should not be
forgotten that the device will operate at
all times, as, for instance, if the local
station comes "on ,the air" at an unusual time for testing purposes, or to
make an urgent announcement in any
unforeseen emergency.
0000

Push-Pull Amplifier.
Being interested in the push-pull method
of amplification, I wish to incorporate
the system in a new receiver which
I am constructing, but as I have a
number of spare intervalve transformers and L.P. chokes, I should
like to use them if possible without
incurring the expense of purchasing
the special input and output transformers customarily used. If therefore this is at all possible, I should
be pleased if you could give me a
wiring diagram.
G.P.K.
It is by no means necessary to go to
the expense of obtaining special transformers. Providing that you have two
ordinary intervalve transformera and
two L.F. chokes, or alternatively, four

Fig.

2.—Push—pull amplifier, with ordinary
L.F. transformers and chokes

intervalve transformers, you can construct a very efficient push-pull amplifier
by following the diagram of connections
given in Fig. 2, which is, as you will
see, quite straightforward.
The transformers and L.F. chokes are of the
ordinary type. If you have four transformers you should use two for the input
in accordance with the diagram, whilst
the second two should have their primaries and secondaries joined in series, so
that they form L.F. chokes, and then the
circuit will be exactly as given.
This
arrangement may be used immediately
after a detector valve, or may be preceded by an ordinary stage of L.F.
amplification, which may be transformer,
choke, or resistance coupled.
A
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What is the Most Sensitive Receiver P
in pei using foreign radio journals, especially American publications, one gains
a great impression of the extraordinary sensitivity of the 2-v-2
neutrodyne
receiver,
apparently
almost universally used in that great
country. Now I have frequently read
in The Wireless World and other
periodicals that two well-constructed
H.F. stages are approximately equal
to regeneration, from the point of
view of sensitivity. The neutrodyne
system merely serves to stabilise a
receiver and does not itself add sensitivity to a receiver.
Logic would
therefore tell us that our customary
0-v-2 regenerative receivers are equal
in sensitivity to the American fivevalve neutrodynes which abjure reaction, and that our 1-v-2 receivers,
which are nearly always regenerative,
should. surpass them. A criticism of
my argument
would
be greatly
• appreciated.
P. T.R.
Your argument, which is very interesting, is also fundamentally correct, but at
the same time this does not alter the
fact that, both from a theoretical point
of view and on practical test, a well-constructed 2-v-2 neutrodyne receiver without reaction is a far better receiver than
either the 0-v-2 or-1-v-2, both employing
reaction which are favoured by the
average amateur in this country. In the
first place, let it be said that if H.F.
transfoi•mers are correctly designed and
constructed with a view to the valves
with which they are to be associated,
then a 2-v-2 receiver will probably be at
least equal to, and probably superior to,
the average 0-v-2 regenerative receiver
from the point of view of sensitivity,
whilst from the point of view of selectivity, stability,, and ease of control the
conventional regenerative receiver is an
" also ran." With regard to the popular
tuned anode receiver, as it usually is, in
conjunction with a valve chosen with a
view to minimum filament consumption
rather than of suitability of character-

MARCH 3rd, r926.
istics, it is a debatable matter whether
any useful purpose is served at all by the
H.F. stage. In connection with this you
are advised to read the
conclusions
drawn on page 155 of the February 3rd
issue of this journal. There is, however,
no harm whatever in atteMpting to increase selectivity and ,sensitivity by using
reaction as .well as H.F. aniplific,ation in
a neutrodyne receiver.
Unfortunately,
however, the customary swinging coil
method of reaction has a great effect on
the tuning of the circuit to which it is
applied, and this negatives any attempt at
calibration, and it is well, therefm'e, to
attempt to find some method of applying
reaction which avoids this evil.
This
can be done quite successfully, the result
being a highly sensitive and selective
receiver employing
neutralised
amplification and smooth non-interfering
•reaction control such as is described on
page 154 of the issue of The Wireless
World to which we have previously
referred,
oo oo
The Flewelling Super-regenerative
Receiver.
/ wish to experiment with the Flewelling
single valve circuit, as I understand
that enormous ranges are possible
with this arrangement.
P.R.D.
We illustrate this circuit in Fig. 3.
Whilst, of course, long distance results
are possible with this receiver under certain conditions, it must not be thought
that this receiver is 'one which is constant and reliable, as in the case of any

Fig.

super-regeneruihe
circuit.

3.—The Flewelling

ordinary circuit such as the Reinartz
circuit, or the conventional regenerative
receiver. In common with all superregenerative circuits, this arrangement
will be found unstable and "fickle," and
it is almost impossible to give any definite data for operation. It is certainly a
very interesting circuit for the experimenter, and as such it possesses great
potentialities, but it is not to be recommended to the man who is desirous of
listening to distant broadcasting stationswith a minimum of trouble and expenditure. If desired the aerial tuning system
may be substituted by a frame aerial
and, indeed, this is advisable in the
interest of one's neighbours, as the circuit is a very virile radiator.
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1sT AND 2ND ST AGE
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HEN you are making
that new set or add/
ing that extra valve, be
sure to use T.M.C. LOW CAPACITY
KEYS for your switching arrangements.
With these well designed, efficient keys you can put
into practice innumerable switching combinations.
They can be mounted on a panel of any material
because all the live parts are effectively insulated from
the frame.
•
They are positive in action.
There are no rubbing
parts to wear out. The contacts of "gold-silver " alloy
are lifted apart by a small but rapid Movement of an
ebonite roller. The switch cannot spring back, once it
is set. The ends of the contact springs arc tinned to
facilitate soldering.

THE AUDIO
TRANSFORMER
Are you building? Do you want more
power without choking the purity of those
smooth, level tones?
The Brandes 1st
stage Transformer has a high voltage
amplification ratio of 1-5. This, together
with a straight line amplification curve,
means that the amplification is constant
over a wide band of frequencies, thus
eliminating resonance. The 1-3 Trans—
former amplifies over speech, pianoforte
and
harmonic
ranges
equally
well.
Mechanically
protected
and
shielded
against interaction. Terminals and out—
side soldering tags.

Because of their very low self-capacity, they can be
used for High Frequency as well as Low Frequency
switching.
They are neat in appearance.
Visible parts are of
polished and tacquered brass. or, if desired, bright
nickel plate.

TMC

Low Capacity Keys
N. 1.
No. s.
No. J.

Made in three models.

1716

716i 156

point, 3 posi:ion
G point, :2 position..
24 point, 3 position....
12

Ratio 1-5 (black finish).
Ratio -3 (brown finish).
Table-Talker
lirandola
Matched Tolle
Sn' .
9ofHeadphones, 20/ -

Other T.M.C. Lines.

Concert
(;rand
Loud Speaker MI 10
Standard
Lou.'
Speaker
.. 5 0
uiiior
Loud
Speaker
.. 2 10
Lightweight
Headphones .. 1 2
2a
Headphones
15
Minor
Loud
Speaker
1 1
Cry.stal Set No. c,
12

0
0
0
6
0
0
6

Crystal Set No.
(From)
. 21 17 6
Crystal Set No. 8 2 7 6
Four-Valve
S.d.
No. 4b
.. 21 0 o
(Plus Mario,:
Tax)
..
.. 210 o
Two-Valve
Sr:
No. 7b
. 12 0 o
(Mils Ma ,
Tax)
.. . 1 5 o

•

Brandes
BRANDES LIMITED, 296, REGENT ST., LONDON,W.1

11" II1T11; sot: FREE CAI1
1LOI. 1L.

from

any

good

Dealer.

TELEPHONE MANUFACTURING CO., LTD.,
Hollingsworth Works, West Dulwich, S.E.21.
'mime :Sydenhani 2 r
. r.
41!5 53
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£10 Weekly in Cash Prizes
A New and Simple Competition
for all Readers of "The Wireless World
To be continued weekly until further notice.

HIDDEN

ADVERTISEMENTS

Below will be found six reproductions of fragments cut from the Advertisement pages of this
issue of
The Wireless World." Each fragment is a clue. Can you from these clues identify the
Advertisements ? Seven cash prizes will be awarded to the first seven readers who send us
correct solutions. No technical skill is required, merely observation. There are no restrictions
or entry fees and the conditions are simple.

£5

for the 'first
correct
solution
opened.

,gà).

h
1

the

correct

second

solution

the

and

4

c.< s

4

consolation
prizes of

10/-

4

e

third

correct
solution
opened.

2

3

£2

£1

!;,
,
•
..e>

.4.4 eI

for

fer

Each

for

the

next

correct

four

solution s

opened.

opened.

6

5
COND ITIONS

a. Clueswill not, of necessity, appear in the same way as in the
advertisement page,
but may be inverted or placed in some
other position.

number of entries.
Erasure; or alterations on .1 coupon yill
disqualify the entry
4. The first prize of f5 will be awarded for the first correct
solution opened; the second prize of fa to the next correct solution;
the third prize of 0 for the third, and tour consolation pezes of
10f- each for the next four correct answers.
In tha event of .no
readers sending correct solutions the prizes will be awarded to the
competitors whose solutions are most nearly correct.

3. in order that town and country readers may compete on
equal terms, solutions will not be dealt with until TO a.m. on
Monday next. All solutions received before that date will be
retained until Monday morning. Competitors may submit any

5. The decision of the Advertisement Manager of The Wireless
World ,s final, and no correspondence can be entered into.
Competitors enter on this distinct understanding
No member Jf
the staff of the paper is permitted to compete.

a. Al! solutions must be written on the special coupon appearing
on an advertisement page in this issue and addressed to The
Wireless World, Dorset House, Tudor Street, London. E.C.4.
and marked " Hidden Adverts." in bottom left corner.

B4 6

Mention of " The

'Tireless World,'.' whorl 7oritiur;
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No Moro
Short Circuits

FOR HOME

If you use a

CONSTRUCTORS

"CAN'TCROSS "
CONNECTOR

(Palen) Applied for.)
Consists of a Plug element for fitting
to the panel, to replace the usual 11.T.
and L.T. terminals. The Socket element
correspond, to the Plug element, and is
arranged to receive the necessary lead,'
from the mapective bat tecleo.

All Cabinets are made of Seasoned
Oak in antique or light finish as
required — Cabinets for "The
Wireless World" sets a speciality.
Panel Size:
18x7
21"xr 2.4°X7'
17/.
17/6
19/6
Cash with order. Carr. Paid
Write for Price LIS'S.

W. SANDERS,

BURNT-OUT VALVES IMPOSSIBLE.
ACTS AS A DISCOHYECTIN0 SWITCH,
3
EASILY FITTED TO ANY SET.
4
aTerminal 5•each. 5Ter ninal.6.'• each.
Adaptable to all Circuits.
7Termini:. V- each.
Bearople Wired as >Bows: 1. 11.7.1. 2. 11.7.9.
(1,d ,not inc(uded).
3. 11.7.3. 4. H.T.— s. L.7.+ V. Le.—
Post Free on receipt of Postal Ortler stud Dealers Name (rom

81"x 8l'
inside measurement.
SOLID OAIL GRAIN FILLED.

35, Lyndon Road, Olton, Warwickshire,

s%

J.

&

W.

BA iTON, 228. Virginia Street. SOUTHPORT.

Orders 5/6 value.
,ordage

ruder IV& Id. per 1
tor packing, etc.

amine Panels.
matt.
r s,.18*
9e6
Pig
110
1r x
4i1
3.9
12- iv 555
/15" 41)* 510
4/9
x12' 7/6
5/8
ear 84.
r xr 111
1/2
rxrxii*
104.
Any sire cut.
8 2 in r. Id.. r. 14.
NO ADIIAtiCE.

The moment your fingers touch
the control knob of a BRETWOOD
GRID LEAK a feeling of satisfaction in its performance is apparent.
The smooth and perfect control
resulting from the special plastic
resistance and the use of the best
quality materials only in their construction enable us to guarantee
them for three years.
The Bretwood Grid Leak gives
accurate readings consistently from
5o,000 ohms to over to megohms.
Bretwood Grid Leaks have been
used in several sets described in
" Radio Press" publications. Sec
page 469 of March issue of "The
Wireless Constructor."
The Bretwood Variable Grid
Leak and Anode Resistance
(Patent No. 224295)
GRID
LEAK
OR
Price
ANODE RESISTANCE
With Condenser (as illustrated) 4f.-. Postage 3d.

SEND FOR

&mare Law Var.
Condemn,
with knob and Die'.
001 panel typo.. 6/6
(005
.„
• 6/.0003
•• 4/6
VernierBladeeatra 1/4
"F.D." "Ormond" &
"Utility" usual prices.
Vernier. no dial
2/8
5 vane. 3/3;
7 tve
Polar types
10/6
NO EQUAL.

NEW FREE

TRADE ENQUIRIES INVITED I
9eneeotrs.7erens PromptServsca.1

ComprPhenstVe Price
Aenal
Hire
7/22%
Enamelled.
Bright
100" 8/3
2/3
Electron
1,8
, Mare
Le'ad-in 44. yd.

"BRETWOOD"
COMPO ENTS
are guaranteed
for three years.

Insulators.

Shell, 2V x
ad.
Cryator Cowl .• If.,
Lead-in .. 4/4' & 6" ••
.. 94.
9' L'- 12. &
ifa

They include :

THE
"BRETWOOD"
FILAMENT
RESISTA..CE.

Prioe 3,6.

Valve Holders.
TYPe A 74., Polar 1/3
.-,crewed 8note
64.
Ebonite ..
104.
Antlphonlo
.. 1/8
.-‘ecurity typo
11Baseboard type.. 64.

tte.•

THE
"BRETWOOD "
ANTI-CAPACITY
bAL.E HOLDER.
r:I.e 1/9. Postam, 3d.

12-18,

BRETWOOD LTD -

Ma

le

London
St.

ONLY

36

Mews,

Headphones.
4.000 ohms. Brown's
B.T.H., Siemens.
Brandes, General
Radio, Clarltone SO"Ericsson and SterHave you got one P
ling
228
IT'S FREE.
II n[hipbone ..
5' Air weight •• 9/., adjustable 10'6

RADIO
MACAtiLAY ST..
2,4/

•

•:: u::

Obtainable from Booksellers
or direct from the Publishers,

SHEETS
RODS ilk
TUBES.

Awarded Silver Medal tor
Ebonite, Crystal Palace Electrical

Price 91 - net.
By post, 9;9.

SONS LTD., Dorset House,
Street, LONDON, E.C.4.

um

Exhibition, 1>;9.1.

I.

,

IELD

'vents for " The Wireless W011.1"

lt

cots

OF THE
FIN EST
QUALITY

PANELS CUT ANY
SIZE AND ANY
THICKNESS.
Egg

Shell

Matt or
Surface,

Polished

LARGE STOCKS. IMMEDIATE
DELIVERY.

(Britannia Rubber &
BRITKAM-EBONITE Kamptulicon
Co.Ltd.)
7. NEWGATE STREET, LONDON, E.C.I.

Trlephonr: Central 216, (2 hne.,I.

lit' s

reousc.
HUOIICRS

. 540020iiChf -Ht/OVW•ftft0

EBONITE

The Design and Operation
of Small Power Apparatus.

ILIFFE &
Tudor

6r.ims"

KAI

WIRELESS VALVE
TRANSMITTERS
▪

PI Resistances.
Good quality .. 1di
Igra
3,11
Vernier type
.. 513
Ormond V-, Alan 41., Vernier No 42,6
Eturndept
&VS
Microstat
2/9
Peed.. Jar.
.. 213

ono reearte
il
f
!

New Edition
RELIABILITY
WIRELESS
GUIDE, No. 2
Ready.

Coil Holders.
ferc ate 3Set .. 8/8
Ebonite 3Coil ..
2 Coil
2/6
Vernier 2 Coll 3/9
Anode Holder 94.

London, W.1.

Polished ebonite
2.coil type with
plated
Stalags
Panel Mounting
type with hook
connect/00a. Ex•
tended
handle
mitts rubber contact roller gives
eceptIonally One
tuning, asplendid

All 'Igronic,"Lierien,'
'Burndept.." EdisonBell,"Atlas.'
Mg' goods supplied.

Condensen.
Dubtlier, blcatichaere.
Milliard
(Usual
Ed 'son-Bell micro)
Now Ma nebridge,
2mid.. 3,43, 1mid. 216

THE
" FRETWOOD"
ANTI CAPACITY
SWITCH.
1., c
Postag,.: 3d.

Transformers
LP.
Dodo, loot. (new) 25'fillvertorn
.. 21 ,
Igranic 21,'- k 20 Burndept (new) 24/Eureka No. 2 ..
Concert Grand 25'Baby Orand, 15 ,
F•erranti A.F.4
17,8
Tangent_,12/8 & 14,6
Royal 4f-1, 3-1 20 ILF. Tangent ..
56
ldCldlchael', .. 10*°Malt 900 metre, 5'8

VERNIER
COIL
HOLDER.

Tel.graint: Britannia, London.

acccf, 1%1 f10 ,1) f
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GUARANTEED

VALVE RENOVATIONS
ONE PRICE FOR ALL TYPES

3'6

— Power Valves 13/6 —
VOR 3/6 your burnt out valve can be
under guarantee by our
new process, to any one of the following
specifications.

rrenovated,

„ III

•
I2

25

Bright or
Anode{Dull Emitter
Volte
70 _ 100

GRIPPLESHELL"
Registered design No. 716927.

4

These brackets are made
from
best
quality
Wrought
Iron
painted
with weather-proof enamel.

r

PRICES

Combined Corner bracket,
lator and Pulley ..
6' Hold-off bracket ..
9.
"
Manufactured by

PARTRIDGE
217a,

Insu-

FREE ON RAIL.

& WILSON

Loughborough

Road,

Telephone sh12.

3/6
3/3/3/6

ELECTRICAL
ENGINEERS ,

LEICESTER.

THE EAR SAYS-

1

When you hear the “Hearthside'
Speaker
demonstrated, when
you listen to that full volume,
crystal clear tone—your ear will
tell you, "that's the Speaker for
you."
Full size results—half
size cost.

Volte

4
4

VTALVES should be sent, with P.O.
V 3/9 (or 6/9 if Power Valve), securely
packed, stating which type is selected,
to

"

A device for simplifying Aerial Erection

4
4
4
4
4
1
4
4

valve)

Type I Fil. Volts 3.5 Fil. Amps. .5
„ II
„
1.8
..
'33

4
4

4

(Power Volees excepted)

Per

MARCH 3RD, 1926.

WORLD

4
4

ALL
GOOD
OE,ALERS
DEMOeSTR.AYS
SEE IT TODAY

5/-

Send P. C. for Free Catalogue.
General Radio Co. Ltd., 235, Regent St. W.1

THE BRITISH BLOWLAMP &VALVE CO., 1
27 Kirby Street, Hatton Garden, London, E.C.1.
Performance of Every Returned Valve Guaranteed.

4
4

eSied
(OIL- loss
condensers
Constructinst For your D.X.
work plump
for Friesson
Tested Condensers. They're
the last word in accuracy.
Losses are kept down to
zero. Stout Vanes accurately
spaced — engineer , built all
through.
They pull their
weight in long-distance work.
Template
euppiiel

The Varley Bi -duplex
Anode Resistance
is wire wound, to give absolute constancy and purity
of tone. But it is wire wound by the most scientific
method, the Varley Bi -duplex with the turns silk
separated, eliminating all self-inductance and ensuring
this pure tone and constancy under all atmospheric
conditions.
For intervalve coupling where freedom from distortion
is the first eonsideratim, use the Varley, Wire Wound
and Weatherproof.

Ebonite eud plates.

Prices
0005 l
OB
"got t2/8

SEE THAT YOU HAVE A VARLEY
for Silence, Perfect Tone & Efficiency.
Complete with
Clips and Base
Without Clips
and

Welts for lists to-day.

The BRITISH L.M. ERICSSON
6713,

idtg. Co. Ltd..
Ringsway
Lowloa,

Pi 8.2.

716

Base
6f60.00e ohms, 8o,noo ohms, T00,000 ohms

TESTED
CONDENSERS

Write for Leaflet.

FILAMENT
RESISTANCES
ON BAKELITE MOULDINGS
7 ohms
15 ohms
30 ohms

YOE
WOORTING
On WOOD.
Orders under

Constant always

THE VARLEY MAGNET Co., WOOLWICH
(Propriaors:

Olives Pell Control, Ltd)
Telephones: Woolwich 888, 889.

84
8

S.E-18.

1/- eenl ltd.
Foetus',

PERFECT
INSULATION

NUMBER 1
Ri, et leile
Price each:
ld.

2
14.

Two required
for each hole
3
4
6
1/4% 5/16% 8/6'

lid.

28.

DAREX RADIO CO.,
Standard Works, Forest H111, S.E.23

28

-

-

2/3
2j6
2;6

FINSTON MANUFACTURING CO. LTD.

45, HORSEFERRY

ROAD,

VICTORIA

BRITISH
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BOWYER•LOWE

WILL SING

LOW-LOSS

CONDENSER

fórite
•0003

If the Bowyer-Lowe Popular
Condenser does not give you
thoroughly good service for
twelve months after purchase,
it will be exchanged free.

PIP

1

Such a guarantee could only be given with an
instrument whose efficiency is beyond question.
Try this condensez in your sets. No better
instrument has ever been produced at the pi ice

lg.

•0005

FI LAM EN

M.F

Here h. a Valve giving You Finest Quality and Volume
with Economy. It is of equally high grade as H.F.,
1)etv.tur, L,
or Power Aniplitier.'

Ball bearing control, conapeasated square law tuning
.ind low loss design are the three characteristics through
Aida it Rives you rich, pure, undistorted signals and
asurprisingly great wavelength range.
\triple ,tipplie, are ready.
t
r fr ,rn
k.

little switch places at your command each of ;
Fibula-tits separately, or any 2 in parallel for Power
[Ilan:a:tit gives the Valve a New

Anaphfi eptki i,,

Order diret Iif your dealer

‘L'ES are Cot ;noticed.

71w Bowyer-Lowe

'POPULARTONDENSER
BALL BEARING•LOW LOSS-SQL/ARE LAW

41.,

A.

1
, 43 Anri.
i.

D.E.A.
D.E.?.

per Filament

ANIPS. per Filament

I t“.2

D.E.08

94

- 15 /-

VIILTs,0•35 AMPS. p-r

006 AMPS. per Filament

-

141.
16/8

write direct :-COMPANY LIMITED,
t! .r

NELSON

ELECTRIC

Merton P..a.r1c,

Lon‘ci.z.n, s.w.19.
•
Wimbledon

Wifeless
World

COUPON
for

"HIDDEN ADVT."

COMPETITION

enc.
Radio 12.yiew

Best for
your Set.

174.

luIs

COUpOn is available unlil

Clue
No.

Monday, 10 a.m.,

Nlarchlith, 1926

Name of Advertiser.

Page
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REFLEX
Coil Plug.

•
REFLEX Unmounted COILS.

Ii

th.

it,

-
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holes
pecial lip to

Ttpored

•
ILI

-

through special
that also
gives scientific air
and
t'attire- ,xplain
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with I:1.11,LX.
t,
to-day.
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N
at 33c1. to No. 15.;.,
N
I. ,ading Coil
1.6d.
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Ask your dealer to show the
NEW REFLEX
COIL
MOUNTED!
A highly

scent

product
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REFLEX RADIO
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w o ad

1
5
6
I enter the above
rules.

LTD.,

Address

Clissold 4852,
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solution

subject to the published

Naine
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MISCELLANEOUS ADVERTISEMENTS.
NOTICES.
THE CHARGE FOR ADVERTISEMENTS in then
columns is :
12 words or less. 1- and Id. for every
additional word, e.g., 18 words 16; 24 words, 2/»
Name and address must be counted.
SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
instructions the entire" copy" is repeated from the
previous issue : 13 consecutive insertions, 5% ; 28 consecutive, 10% ; 52 consecutive, 15';,,.
ADVERTISEMENTS for these columns' are accepted up
to FIRST POST on THURSDAY MORNING (previous
to date of issue) at the Head Offices of "The Wireless
World," Dorset House, Tudor Street, London, E.C.4, or
on 'WEDNESDAY MORNING at the Branch Oakes,
19, Hertford Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham ; 199, Deansgate, Manchester.
Advertisements that arrive too late for a particular
issue will automatically be inserted in the following issue
unless accompanied by instructions to the contrary. All
advertisements in this section must be strictly prepaid.
Postal Orders and Cheques sent in payment for adverpayable to ILIFFE
tisements should be made
& SONS Ltd., and crossed
Treasury Notes,
being untraceable if lost in transit, should not be sent as
remittances.
All letters relating to advertisements should quote the
number which is printed at the end of each advertisement,
and the date of the issue in which it appeared.
The proprietors are not responsible for clerical or printers'
errors, although every care is taken to avoid mistakes.
NUMBERED ADDRESSES.
For the convenience of advertisers, letters may be
addressed to numbers at "The Wireless World" Office.
When this is desired, the sum of 6d. to defray the cost of
registration and to cover postage on replies must be added
to the advertisement charge, which must include the
words Box 000, c/o "The Wireless World." Only the
number will appear in the advertisement. All replies
should be addressed No. 000, c/o "The Wireless World,"
Dorset House, Tudor Street, London, E.C. 4.Readers who
reply to Ltox No. advertisements are warned against s.nding
remittance through the post except in registered envelopes
in all such cases the use ol the Deposit System is recommended,
and the envelope should be clearly marked "Deposit
Department."
Tar DEPOSIT SYSTEM.
Readers who hesitate to send money to unknown peinons
may deal in parfect safety by availing themselves of our
Deposit System. If the money be deposited with "The
Wireless World," both parties are advised of its receipt.
The time allowed for decision is three days, during which
time, if the buyer derides not to retain the goods, they
must be returned to the sender. If asale is effected we
remit the amount to the seller, but, il not, we return the
amount to the depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being no
different arrangement between buyer and seller, each pays
carriage one way. The seller takes the risk of loss or
damage in transit, for which we take no responsibility. For
all transactions up to £m, adeposit lee of 1/- is charged ;ois
transactions over Lb nand under £5o, the fee is 2,`6; over
£5o, 5/-. AU deposit matters are dealt with at Dorset
House, Tudor Street, London, E.C. 4,and cheques and
money orders should be made payable to lliffe & Sons
Limited,
THE SALE OF HOME-CONSTRUCTED UNLICENSED
APPARATUS,
A New Service to our Readers.
We have made an arrangement with the Patentees
whereby readers who wish to dispose of ahome-constructed
receiver not licensed under the patents made use of, can
do so by means of the Deposit System referred to above.
The person desiring to sell, in sending us particulars for
his advertisement, will in every case make use of aBox
No., and should add to the price which he requires the
amount of royalty customarily paid by manufacturers, vis.
in the case of Marconi Patents the amount should be
calculated at 12/6 per valve holder.
If the purchaser is satisfied with his purchase, the sum
realised will be forwarded to the seller, less the amount
due in respect of royalties, which amount will be paid by
"The Wireless World" to the owners cf the patents
concerned, and a certificate will be handed on to the
purchaser of the set.

FOR SALE.
TELEPHONES.--Pair Brown's

A type,
2,000 ohms; pair 120 ohms, ditto; offers.
2 Listen-1'1 L.F. transformers, 15s. each. All
perfect.—I4, Brook Avenue, Wembley. (1830
Q-VALVE Portable Set, i Det., 2 L.F.,
ei with 3 D.E.R. valves, good order, 3003,000
; £9.—Box 6952, W IRELESS W ORLD
Office.
(1828)
A6

MISCELLANEOUS.

For Sale.—Contd.

C

Constructors'
Catalogue.
RVSTM, Amplifiers increase range five PREE.—Honie
times.
Price, complete, 25s. Oscillating 1. —Stamp : Garner, Everything Wireless,
(1830)
zincite is. 6d. Original circuit is. All parts 31, Little Britain, E.C.1.
Apparatus
taken
in
stocked.—Particulars : Ledsham's, 297, King Q EC ON D-H AN D
part-purchase of new ones. Leading lines
Street, Hammersmith.
(1817)
ENERATOR, 60o volts, Marconi, new, supplied.—Wharton, 9, Victoria Street, West(1412 )
hand or power driven, motor
A.C., 220 minster.
HARGE Your Own Accumulator.—Send
10 250 volts, or D.C. 220 to 250 Volts, £8;
3d. stamp to-day for lists of our small gas
var. condenser £1 ; Microphone 7s. 6d.;
Microphone transformer 7s. 6d. ;transmitting and petrol engines and dynamos, and complete
valves, 25 watts, is. each ; accumulator, charging sets, from 20 to 160 watts.—Tom
(0013)
Exide, new, 180 amps., 6 volts., £2 15s. ; Senior, Cleekheaton, Yorks.

G

C

offers accepted.-2NO,
13, Elgin Avenue,
London, W.9.
(1827)
to 2,500 Electrostatic Voltmeter, exchange for Milliampmeter or highresistance moving coil voltmeter.—Lotthner,
The Croft, Newton Mearns, Renfrewshire,
N. B.
(182)

500

4

REPAIRS.

T

RANSFORNIER Repairs. — Rewound to
original efficiency and guaranteed
12
months. 4s., post free. Phones 3s. 6d. Trade
supplied.—Transform, 7on,
Longley Road,
Tooting.
(outs)

-VALVE" Wireless Equipment " Receiv
;
" Sparta " loud-speaker, 300-3,000 metres;
WANTED.
particulars, offers.—Robertson, 1, New Square,
ANTED.—Someone to help a poor disCambridge.
(1825)
trict in East London by giving a WinPork Sale.-4-valve Set, bargain, complete
1
with
Brown
loud-speaker,
batteries, less Receiver and Loud-speaker for a hall;
phones, 250 coil.—Box 6898, W IRELESS W ORLD portions of. apparatus very acceptable ; and
Office.
(1824) contributions for the same.—Rev. J. Ough,
TT.T. Motor Generator, belt drive, 200v., Vicar of St. Jude's, Bethnal Green, E.2.
(1848)
A.C. Crypto, floor., too ma., £12;
Mark III. tuner, polished case, complete,
;
SITUATION WANTED.
both as new, seen by appointment.—Box 6969,
W IRELESS W ORLD Office.
(1833)
IRELESS Expert.-3 years' experience
and study; competent in designs, cir-VALVE "R.A.F.to" Receiving Set,s
Osrana " C " valves, telephones, remote cuits, theory, practice.—Box 6957, W IRELESS
(1832)
cent' ol tuner and rheostat, brand new, per- W oRLn Office.
fect, £6; also 2 Gambrell neutrodyne conENTLENIAN (41), 4 years A.M.I.R.E.,
desires responsible position with wireless
densers, 6s. ;•.0(303 Ormonde condenser and
2.0005, the lot 15s.—Loch, 14, Freeland Road, firm; good organiser and salestnan.—Box
(1834)
Ealing. W.5.
(18 40) 6007, W IRELESS W ORLD Office.
pOR Sale.—Anglo-American ti Set, with 3
UALIFIED Ship Operator; experienced
designing, manufacturing radio apparasets NleNlichad 11.F. transformers, good
works
and
sales
managing ; keen,
as new, two-thirds cost.—Box 7038, W IRELESS tus,
W oRLo Office.
(1830) energetic; 25 ; any capacity except traveller;
DETO-SCOTT 5-valve Unit Set (2 H.F., home or abroad.—Box 7008, W IRELESS
W ORLD Office.
(1836)
Det., L.F., and Power L.F.),
Manor Place, Hackney, E.8.
(1838t
IRELESS Operator (24), trained motor
driver, wants position Driver-salesman ;
Q UPER Het Transformers, 3 I.F., Input,
1..). Oscillation Coupler, perfect order. Range London.—Box 7049, W IRELESS W ORLD Office.
(18 43)
t5o to 650 metres.
£4 the set.
Cost over
j4i. DVERTISER (3o), 12 years' radio experi£5.—Box 7009, W IRELESS W ORLD Office.
ence,
all
branches,
knowledge
languages,
(18 35)
9-VALVE Det. and L.F. with coils, 37s. 6d., accustomed writing technical articles, requires
44 plus
Royalties.—Box
7043,
W IRELESS responsible position.—Box 7044, W IRELESS
(18 41)
W ORM, OffiC0.
(1842) W ORLD Office.
DIO Engineer seeks post ; good knowMcMICHAEL Transformers. o, 1, 2. 3, 4,
ledge of modern theory and practice; exILL two each, matched, perfect, 525. UI., or
separate.—Taylor,. Builder, Rochdale.
(1 845) perience of demonstrations, testing, and repair work; correspondence.—Box 7050, W IREF
Super Three andAmplifier
(18 44)
Instruments only.—Apply : Bolton, Ros - LESS W ORLD Office.
sett Hall, Wrexham.
(03 47)
BOOKS.
IIAT Offers?-1 Magnavox speaker, t
Magnavox 3-valve set, cost £25;
1 4ACK Numbers of all Wireless Publications.
valve Polar, sloping cabinet, cost £31 5s. :
—Fangs, Ltd., sr, Tavistock Square,
t 3-valve Polar, American cabinet, cost £20 ; W.C. .
(1829)
Brown microphtine amplifier cabinet, cost
£5 13s. 6t1.—Lawson, Peel Square, Barnsley.
(18 37)
THREE R.). Super-Het transformers, new, WIRELESS becomes much more interesting when you
are able to read Morse. Now is your opportunity
1. two months ago, £2 10S.—Crabtree, 77,
to acquire aknowledge of the Morse Code.
Reed Street, Burnley, Lancs.
(1S4 6)
PERRY'S AUTO-TIME MORSE SYSTEM,

IeV

W

5

G

Q

W

W

ELLOPHONE

W

B

PATENT AGENTS.
w

BRYSON, B.Sc., Chartered Patent
VT • Agent, 29, Southampton Buildings,
W.C.2. 'Phone :Ifolborn 672.
(1297)

Price 6d. net, By post 7d., provides aready means
of becoming proficient in Morse reception.
Published from the
Offices of "The Wireless World,"
Horse; House, Tudor Street, London. E.C.4

Mention of " The Wireless World," when writing to advertisers, will ensaie PrOmPi altetthon.
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If your dealer is out of stock, post us
70'. with his name and we will send
you a PUREMAX by return post
free.
If in one week you're not perfectly delighted, return it and we will
refund your moneyin full, plus postage.
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SPRINGS.

Don't have your valves spoiled by
shock. The Lotus Valve Holder has
been specially designed to counteract
the microphonic elements that are so
injurious to the delicate valve
filaments.
The unique and original springs of
the Lotus Valve 'Holder absorb any
shock and eliminate all microphonic
noises.
Protect YOUR Valves by fitting the
Lotus Holder.
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Valve sockets and springs are locked together
by a mechanical process, making a defi nite
and
cl permanent connection. Bakelite mouldings, nickel silver springs and phosphor
brunze ,olve sockets.
Nickel-plated.
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VALVE 110LPER
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! Dorset House,

_
Absorbs shock—Protects your valves

Here's an opportunity
for you to try out thc '
PUREMAX
Loud
Speaker—the marvel of
present-day manufacture

SPECIAL T
RIAL OFFER

VERYusefUlmanual
giving the maximum
of informationon the
subject.
Following a
simple explanation of the
principles of wireless, the
author discusses the
many methods of tuning
circuits, with explanations
of spade, condenser and
variometer tuning. Other
chapters treat in detail of
the choice, construction
and design of coils, and
give particulars as to size
of coil required, the best
shape, size of wire, type
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THINK WHAT THIS MEANS!
NO CONDENSERS, VARIOMETERS, OR VERNIERS
The only infinitely variable all-wire

tuner

to Electro -Magnetic Coupling, that, will
wave-band

to

be

tuned.

TUNOMETER
GOSFORD

Accumulators
3 Actual

main

WORKS,
ROAD,

BUGLES, SUFFOLK,

NICK-O-TIME TUNOMETER
REACTION
.
.
.
.25/ -

60 Volts

adaptable

the B.B.C.

Really surprising.

NICK-O- TIME TUNOMETER
INDUCTANCE
ha -

H.T.

available,

allow

Telegrams:

ENGLAND.

Tunometers.

37/6

Amp.-hour

..r.""e
"

The Micst 11.T. Accumulator in the world.

A Guide to
WIRELESS
LITERATURE

55,-to-volt, 3-amp.-hour. oil submerged. Will last a
lifetime. ‘Vrite for (lesoriptiv.n Folder.
MONEY RETURNED IF NOT SATISFIED.

This is the title of a booklet
which describes all the volumes
published in conjunction with
•"Fhe Wireless World." There
are books for every phase of
wireless and for all wireless

Obt”;••.st, osiyfro.

ACCUMULATORS ELITE, 31. Waterhouse St., Halifax.
Tra.1,• Supplis•I.
T..1 phone

workers,

FITZPATRICK

Chartered Patent Agent',

FREE

on

& CO.

go

TROLITE PANELS
Mahogany
Grain wavy
.. 3/9
3/6 lb.
lb.
Black Engraved
Black plain polished
3/. lb.
Machine

cut

to
your
own
measurements.

Tented

to

50 ,
0'3° Volts.

PUGH'S WIRELESS. 85-101,
Holloway Road, London, N.7

&

DE VALVES for DX WORK
•06.

volts.

8,6 Post Free.

These valves are strongly recommended for
long distance reception owing to their excellent performance as detectors.
Immediate delirery.

K. A. ROBINSON, F.R.G.S.,

325, Hamlet Court Road, Weetcliff-on-Sea.
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REPAIRS
—

REQUEST.

ILIFFE & SONS LIMITED
Publishers of
The Wireless World"
Dorset House, Tudor Street, London, E.C.4.

W. W. 38 .

'Phone :Holborn 459.

£8

beginner

your copy to-day.

49, Chancery Lane, London, W.C.2
MIII0111;111: 1z:

the

the advanced experimenter and
research
worker.
Write
for

PATENTS, DESIGNS
8c TRADE MARKS.
H. D.

from

La our valve makine plat repair your broken
or burnt «at valves efficien ,I
y& promptly (most
inakn.$). euaranteed equal to new. Bright
....inter , 5 .; "I/ E's" 2anal 8v Lyon s), 716.
Power vat v.s aliehr ,yum- .posits, No' ,pair.
able: R.P's WF.00 v.9.1. Co sor DE,',.
RADIONS Ltd., Bollington.
Nr. MACCLESFIELD. Ches.
Lar,:i.sr. vs Ive-repairi. e firm in
the world.
List Free.

SETS
PHONES
TTORMERS
Officially apprond by Radio dssociation —

ALL WORK GUARANTEED.
LOWEST
RATES.
24 HOUR SERVICE
JOHN

W

MILLER, 68, Farringdon Street, E.C.4
'PHONE:

CENTRAL

I

Mention of " The Wireless World,'! when writing to advertisers, will ensure prompt attention.

1950

WilTÉI®00
W011te

372
reminder that even in the bitter month
of March it is advisable to •• earth " the
receiver when not in use to avoid the
unpleasant possibility of a thunderstorm.

MARCH loth, 1926.

The Bill also provides for a £5 penalty
in the case of illegal broadcasting, confiscation of the apparatus, and the cancellation of the station owner's licence.
Competent postal officials are authorised
to enter any premises to inspect wireless
apparatus.
00-10

NIGHT FLYING

BY

WIRELESS.

Important experiments in the use of
wireless for guiding aeroplane pilots at
night are being conducted by Imperial
Airways, Limited, on the cross-Channel
route.
In the experimental maehine
frame aerials are built into the planes.
Croydon, acting as a beacon station, will
transmit a series of Morse signals which
‘vill be received by the pilot, who will
thus know, front the strength of reception, whether his machine is flying in the
direction of the transmitting station.
0
303
RELAY

BROADCASTING IN
AFRICA.

SOUTH

Pretoria listeners to the Johannesburg
broadcasting station may shortly enjoy
the advantages of a local relay station.
A successful relaying experiment has
been carried out at Pretoria with a 50watt Western Electric transmitter connected by landline to " J.B."
At present the 40 miles separating Pretoria from Johannesburg make reliable
reception on crystal sets rather difficult,
and the prevalence of atmospherics does
not improve conditions.

A feature

of

special

interest,

particularly to members of The
Wireless League, will appear in
the
TIIE WIRELESS SPRITE. An original
the Three Arts Ball last
Wednesday.
The set represented is an
Ethodyne III.

issue of "The Wireless
World" for March 24th.

TRADE NOTES.
B.S.A. Radio Catalogue.
In embarking on the wireless market,
B.S.A. Radio, Ltd., have issued an attractive catalogue setting forth illustrated
particulars of the range of B.S.A. receivers, loud-speakers, telephones and
valves. The B.S.A. Company has entered
into an agreement with Standard Telephones and Cables, Ltd. (formerly the
Western Electric Go., Ltd.) whereby it
will profit by the long experience of the
latter in broadcast research and development.
0000
Supersonic Components.
Messrs. L. McMichael, Ltd., are issuing
an interesting pamphlet giving instructions and notes on the use of " M.H."
supersonic transformers.
A seven-valve
superheterodyne is taken as a model and
methods are shown for the compact assembly of such a receiver with M.H. components.
0000
A "Claritone" Ordeal.
A Claritone loud-speaker recently survived an extraordinary ordeal. Through
the inadvertence of a Manchester listener
his Claritone was subjected for a period
ol five minutes to a supply pressure of
220 volts D.C.
Although the windings
were temporarily overheated, the instrument emerged unscathed and is still functioning normally!
Throughout the five minutes the many
hundreds of turns of extremely fine
copper wire composing the windings were
carrying asteady current of approximately .
110 milliamperes, to say nothing of the
strains imposed upon the insulation !

costume seen at

TROUBLE IN CHICAGO.

A protest is being made by the Zenith
Radio Corporation of Chicago, who own
the broadcasting station
WJAZ,
on
account of the Government stipulation
that transmissions must be limited to two
hours a week.
To provide a test case WJAZ broadcast
s programme " out of hours," with the
result that a legal contest is being fought
which may have interesting results.
0000

MICROPHONES AT AN

EXECUTION.

A gruesome use of the microphone is to
be made by medical doctors at the State
prison in Carson City, Nevada. According to the Central News, microphones
are to be fastened to the bodies of three
murderers undergoing the capital penalty
in the lethal chamber of the prison.
Outside the chamber the doctors will
listen to the heartbeats of the three men
as the gas is being turned on.
0000
SOUTH

AFRICAN " PIRATES"
UNHAPPY.

Heavy penalties for wireless " pirates "
are provided for in the Wireless Telegraphy Bill which is now being considered in the South African Union
House of Assembly at Cape Town.
A 24

WIRELESS ON DANISH FERRYBOATS.

The Danish Government has been asked
to consider the possibility of equipping
the State ferryboats with wireless telephony installations.
0000

STATE ENCOURAGES HOME
CONSTRUCTORS.

University extension lectures in the
theory and practice of wireless are now
being given in the Massachusetts Institute of Technology.
An additional
class has been opened for instruction in
building and repairing receivers.
0000

HOUSE FULL!

An idea of the congestion obtaining in
the American ether can be gained from
the fact that the U.S. Department of
Commerce has received between 250 and
300 applications for broadcasting facilities, but is unable to grant licences as
no wavelengths are available.
0000

THE

B.B.C.

SILENT

TESTS.

With reference to our paragraph entitled, "The Silent Test," on page 314 of
our issue of February 24th, we wish to
say there is no reflection on the genuineness or accuracy of the independent wavelength tests carried out by Radio Press
Limited.

The new Marconiphone demonstration
equipment, incorporating an amplifier
capable of working three 'Super " loud—
speakers.

New Premises.
New works have been acquired by
the Athol Engineering Company. Their
new address is Seymour Road, Crumpsall,
Manchester.
16
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Events of the Week in Brief Review.
ONE

IN

HOTEL

THREE.

That one of every three families in New
York City owns a wireless receiver is
shown by the latest survey of the U.S.
radio trade. In other parts of the United
States the proportion is one in five.
0000

CZECHO-SLOVAKIAN

0000

WIRELESS

BOOM.

In Czecho-Slovakia there are now more
than 32,000 licensed broadcast listeners.
The inauguration of the Strasnice station
has been responsible for a big increase in
the number of licences.
coon
POOR RECEPTION

ON

WIRELESS.

Broadcast receivers are being installed
in all the private sitting-rooms in the
main south block of the Hotel Cecil,
Strand. Very' shortly, we understand, all
the rooms in the hotel will be similarly
equipped.

S.E.

COAST.

Listeners on the Kent and Essex coasts
are complaining that the transmissions
from 2L0 are inferior to those received
from Hamburg! Is this the opening of a
campaign for the installation of a new
relay station?

PERU HEARD ON CANADIAN TRAIN

What is probably a record in mobile
wireless telephony reception is reported
by the Canadian National Railways,
whose trains have recently been equipped
with broadcast receivers.
On a recent occasion when an expréss
was travelling at a good speed about
1,000 miles west of Montreal, concerts were picked up from Lima (Peril)
and Oakland (California).

HIGHER

POWER

AT

ROME.

Test transmissions have begun front
the new 12-kilowatt broadcasting station
in Rome.
.
The installation closely resembles that at 2L0, so that no great
difficulty should be experienced in picking up the transmissions in this country.
The original 6-kilowatt apparatus at
Rome will probably be transferred to
Naples.
0000

DAVENTRY

AERIAL

STRUCK.

Listeners to 5XX on Wednesday last
were surprised soon after 10 p.m. by the
sudden interruption of the programme,
followed by a (lead silence.
The fact that the Daventry aerial had
been struck by lightning came as a useful

0000

WIRELESS

IN

SHEFFIELD SCHOOLS.

Pupils at the Duchess Road Evening
School, Sheffield, are to give a public performance of the opera " Maritana," the
proceeds from which will be handed over
to the fund for providing wireless sets in
Sheffield schools.
•
0000

POLAR

FLIGHT

WITH

WIRELESS.

Highly efficient wireless transmitters
and receivers, together with directionfinding apparatus are to be carried on the
?
semi-rigid airship "Norge," on which
the Amundsen-Ellsworth Expedition party
are to attempt to cross the Polar Ocean
from Spitsbergen to Alaska.
Transmissions during the flight, which will take
place in the spring, will probably be on
wavelengths of 450, 600, 900 and 1,200
metres.
0000

PORTABLE

RECEIVERS.

Enthusiasts
who believe they can
already detect signs of approaching spring
are turning their thoughts in the direction of portable receivers.
A discussion on "'Portable Receiving
Apparatus " will take place this evening
(Wednesday) at an informal meeting of
the Radio Society of Great Britain to be
held at the Institution of Electrical
Engineers, Savoy Place, W.C.2, beginning
at 6 p.m. The discussion will be opened
by Mr. F. H. Haynes, Assistant Editor
of The Wireless World.
4

CONTROLLING THE EUROPEAN ETHER.
Mr. Arthur R. Burrows, the well-known
B.B.C. pioneer, who is now Director of the International Radiotelephony Bureau at
Geneva. Mr. Burrows is seen with his eight—valve receiver, by means of which he is able
to keep an ear on the activities of Europe's many broadcasting stations.
A 23
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PS
VELiTirs
A Section Devoted to New
An Experimental Valve Adaptor.
The valve adaptor shown in the
diagram has been constructed with
the object of facilitating connection
to the various sockets of a valve
holder in order that experimental
variations of circuit may be made in
the case of completed receivers. For
instance, it may be desired to add a
further stage of L. F. amplification to
an existing receiver. In this case a
two-valve unit is constructed with an

LEADS FROM
VALVE LEGS

EBONITE
BASE,

FILAMENT

Ideas and Practical Devices.

currents returned to the original set
through the plate terminal of the
valve adaptor have received a further
stage
of
L.F.
amplification.—
H. B. C.
0 0 0u

Aerial Safety Cord.
The safety cord is attached to the
insulator at the mast end of the aerial
and is taken over the halyard pulley
to a spool mounted loosely on a
bracket secured to the base of the
mast.
In the event of the halyard
breaking, the safety cord is free to
pay out from the spool when the
aerial drops. A means is thus provided for attaching a new halyard
and drawing it through the pulley
without having to take down the
mast. A large size cotton reel may be
used for the spool, and the cost of
fitting is only a few pence.—H. D.
HAL

ARD

'AERIAL

PLATE

SAFETY
CORD

GRID

FILAMENT

Experimental valve adaptors.

intervalve transformer connected in
the usual way between the two valves.
The four leads from the valve adaptor are then connected to the unit in
the following way. The grid lead is
taken to the grid of the first valve
and the plate lead to the plate of the
second valve, the filament current for
the two-valve unit being drawn from
the two filament terminals.
It vill
then be seen that the telephone
A 22

may eventually cause a short-circuit
with the grid.
Often the original
arrangement of the valve sockets is
unsuitable for other types of valve.

BRACKET

Safety cord for fitting new halyard in the
event of breakage.
00

Preventing Filament Sag.
In receivers with vertical or sloping
front panels it is important that the
valves should be so mounted that
there is no tendency for the filament
to sag under its own weight, as this

Valve adaptor to prevent filament sag.

By means of adaptors constructed
according to the diagram this difficulty may be overcome, since the
centre lines passing through the valve
sockets and pins may be set at. any
relative angle to correct the tendency
of the filament to sag.—R. H.
0004
Fine Tuning.
'fhe circuit diagram shows a convenient method of obtaining fine adjustment of wavelength in a crystal
receiver tuned by means of a slider
coil.
Two sliding contacts are fitted to
the same bar, or if two bars with
separate sliders are available, the
same circuit may
be obtained by
joining together
the ends of the
bar a Preliminat y adjustments should be
made with the
contacts as near
together as possible, then to obtain fine adjust- Fine
tuning
by
of
shortment the lower means
circuited turns.
contact in the
diagram is moved to vary the number of short-circuited turns in the
coil. An increase in the number of
short-circuited turns will produce a
decrease in wavelength.—H. W. W.
14
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An Instantaneous Direct-Reading Gonionteter.—
transformer, the two coils of one loop being co-axial and
having their common axis at right angles to the axis of
the coils belonging to the other loops. A primary coil
is mounted at their centre, and is capable of being rotated
with respect to the two pairs of coils. The primary is
fed from the oscillator, and can thus be used to induce
into either of the aerials. (The arrangement is very
similar to the crossed transformer used in the BelliniTosi direction finder, except that here the rotatable coil is
the exciter instead of it being the receiving search-coil, as
in the Bellini-Tosi D.F. reception.) The exciting primary coil may thus be coupled to one loop alone, and this
loop tuned up, then the other loop tuned independently.
Finally, both may be tuned to absolute identity, as judged
by the complete closing of thé ellipse. If the operation
is complicated by the presence of signals, the loops may
be replaced by dummy circuits of the same inductance and
resistance.
This arrangement also permits the testing of the voltage amplification and output of each side.
These should normally be the same, but one may he
made slightly greater than the other to correct for the
•
slight difference in position of the two pairs of deflecting
plates, already . referred to. This is simply done by
slightly increasing the amplification on the weaker side
until the deflections corresponding to identical inputs to
the two systems are the sanie. Since the result on the
screen is the only convenient measure of the relative amplifications, it will be seen that by adjusting these to equality
the error referred to is automatically compensated.
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lines, each indicating the correct directiOn and amplitude
of the corresponding signals, Will thus be made to stand •
out clearly on a background of faint fluorescence. If
the stations are working independently at high speeds, the
pattern becomes aparallelogram full of fluorescence whose
edges, clearly defined, are respectively parallel to the
two required bearings; even three stations on high speed
merely increases the complexity of the image, but it is
still possible to determine the bearings simultaneously.
Application to Navigation.

This behaviour on signals makes the arrangement very
suitable for use on the reception of beacon stations for
navigational purposes, and the writers make some interesting suggestions in this respect. The suggestion outlined
is for C.W. transmission-modulated to an extent of in per
cent. at a frequency of n. It is pointed out that it need
only be a fraction of one cycle per second, i.e., the whole
cycle of modulation occupying two or three seconds. The
modulation m can be made large, and both m and n can
be given individual 'values for a series of beacons. The
beacons could work simultaneously on the same wavelength.
On a cathode ray direction finder two such
beacon transmitters might cause atypical screen image. Of
two lines intersecting, say, at an angle. of 55 °,one vaiying once in three seconds from full to half length, and
the other varying once in five seconds from full to quarter
length. The navigator would then simply have to find in
a list the two stations stated to have these characteristics.
Interesting examples of the use of the system on atmopherics from thunderstorms are also given in the paper.
On one occasion quoted, observation of distant flashes on
Simultaneous Direction Finding.
a dark sky gave very good agreement with the directions
observed on the cathode ray oscillograph.
For another
In dealing with the properties of the new system the
occasion, a polar co-ordinate diagram shows the lines
authors describe its behaviour in the case of two or mcre
from which strong atmospherics were seen to he arriving.
signals. Its virtue in this respect is due to the fact that
Meteorological records subsequently provided information
the electronic beam ï,i‘ es instantaneous response to every
impulse. In the simplest case with two stations, if a as to places reporting thunder at the times of the observations. These are similarly plotted, and show excellent
marking impulse arrives from one while the other is
agreement with the observed,atmospherics.
spacing, the oscillograph will trace a line giving the
It is pointed out that the arrangement as described
bearing of the former, and vice VC7Sa. If the stations
surfers the usual direction-finding ambiguity of 180 °,
are working quite independently at hand speed, the markbut that this can be resolved by methods already used in
ing periods in each case will be interrupted by comparadirection-finding systems, as also by methods peculiar to
tively long spacing gaps, during which marking impulses
the oscillographic arrangement.
from the other station may be received. Two bright
Sheffield.
(January.)
Finland : 2NN, 2CO.
Italy : lAY,
1CO, 1RM, lAS.
Sweden :
SMZU, SMZS, SMTX, SMUK, SMRI.
Belgium: 13, 4YZ, 4G, D4, P7. Holland:
ONAA, PCLL, OWC, PC2.
U.S.A.:
WIR, WQ0, KDKA, WIZ.
France:
8PEP, 8WW, 8CAX.
Spain: EAR23.
Germany :2HK.
Unkno.vn AfN,
IRA, AG 5MA, MIGB.
(0-v-1) on 25-110 metres.
A. S. Williamson.
London.
(January-February.)
Great Britain: 2AKG, 2BAZ, 2DA,
2DX, 2FM, 2GO, 2MX, 2QB, 2QM, 2QV,
2SV, 2VQ, 2VR, 2XV, 2XY, 5AX, 5HS,
5KZ, 5SI, 5SO, 5TZ, 5UL, 5US, 5X0,
5YD, 5ZU, 6CI, 6D0, 6ER, 6KK, 6NF,
2

Ic

Ce

Extracts from Readers'
Logs.
60S, 60U. 6Q11, 6RY, 6TD, 6TM, 6XG.
6YC, 6YQ, 6ZC, 6ZL, GFP, GHA,
GHAP.
Palestine: 6YX. 6ZK.
Australia: 3BQ, 3E13', 3X0.
'New Zealand :
2AC, 2XA, 4AC.
South Africa: A6N.
India: HBK.
Canada: lAR, 4AR.
U.S.A. :1BI, 1CKP, 1CMP, 1GA, UK,
2ACT, 2AMJ. 2AMQ, 8RPD.
Porto
Rico :4UR. »Brazil : lAB, 2SI?, 6QH.
Scandinavia: INN, 2NN, SMQZ,

SMTG, SMITX, SMX1 7. Sz.‘17.S
American Navy: NBA. NOSN.
All on . ahniit 45 metres.
R. Bloxliani ;Ci 5LS).
Whitman, Mass.
•
(January 1st to February 11t11.)
Great Britain :6LJ. 6TD. 6BM. 6RY,
6TM, 2S11, 2CC. 2NM, 2BZ. 2VQ.' 5NM.
21T. France :81 -0R. 8.JN. 8A1X, 8BF.
8X11, 8CS, 8DK, 8NN. 811'. 8PEP.
Spain • ARO, A1123, A1124.
Belgium :
B2, B.
4, D4, B72.
Italy : 1NO. 111M,
lAS, 10W. INA. Holland
PB7, PC2.
Portugal :30B. Czecho•Slovakia : OK1.
Luxembourg : 1.11V. Brazil :lIA, lAB.
1AP, 2AB, 2AF. Sweden : SOC. Ans:
5AY, 2DS, 313D. 5BG.
Chile:
3I.T. Morocco :MAROC. South Africa :
A4Z, A3B, A311.
Cuba : 2JT.
Porto
Rico : 4SA.
•
S. C. Littlefield.
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IT matters not whether a Radio Receiver is used for
the artistic pleasure it gives, or for bringing in
distant stations under the expert hand of a keen
experimenter, it must, above all other things, be reliable.
A.J.S. Receivers are highly efficient and give WORLDWIDE SATISFACTION. The method of intervalvc
coupling used cannot easily be surpassed when musical
reproduct:on is being considered

4-Valve Table Type Receivers.
These may be obtained in Cabinets of
Oak or Mahogany.
Table model de Luxe, complete Receiver only
-

629 17
£21 12

6
6

Tyne T.M.2 (as illustrated), complete
Receixer only
-

£26 15
£18 10

0
0

Type TM.), similar to T.M.2,
but without feet
Receiver only
-

£21 10 0
£16 5 0

Moreover, the standard receivers are more selective than
usual, owing to the method of aerial coupling, and the
fact that the coils for use on the lower Broadcast range
are single layer wound, and that the variable condensers
are of the A.J.S. low loss type. The wavelength range
is from 150 metres upwards. When used above 550
metres, plug-in coils are employed. The standard type
receivers are so coneructed that the aerial cannot be
energ'sed by self-oscillation.

All Prkes include Rundiies.
Loud Speaker extra in all caser. The model
illustrated. with Mahogany or Oak flare,
£4 15 0

CA *
2-Valve Loud Speaker Receiver, complete with all accessories as
illustrated and inclusive of Junior Loud Speaker. Price £13 18 6.
Receiver only, £8 2 6.
Junior Loud Speaker from 35/,

A. J. STEVENS & CO. (1914) Ltd •,

et.•

•

Radio Branch, WOLVERHAMPTON.
Telephone •1748 (7 lines).

A. J. STEVENS & CO. (1914 ) Ltd.,

Telegrams :"Reception, Wolverha mpton.”

Radio Branch, Wolverhampton.

LONDON SHOWROOMS: 1221124, Charing Cross Road,
London, W.C.2.
Telephone :Regent 7161-2.
"1 elcgrarns
Ajayessco, West. cnt, London."
GLASGOW SHOWROOMS: 223, St. George's Rosa, Glasgow.
Telephone: Douglas 3449.

Telegrams: "Recent:on, Glasgow.'
ISSUED BY
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An Instantaneous Direct-Reading Goniometer.—
same angle with the vertical axis of reference on the
tube screen as the signal makes with the NS loop.
Electrical Symmetry Necessary.

MARCH zoth, 7926.

city coupling is used on the " push-pull" system. This
maintains the symmetry of the arrangement, while the
resistance-capacity system is very suitable for use on
atmospherics. The anode resistances are wire wound to
roo,000 ohms, and the stage shown is tapped in thirds,
so that voltage amplifications of 5, to, and 15 are obtainable on this stage (in conjunction, if necessary-,with a
further multiplication by 15 provided by the subsequent
similar .stage shown in the original). The loop aerials
each consist of five turns of r,zooft. horizontal length, by
about 15oft. deep.
The total area-turns thus amount
to about zo acres. It is pointed out, however, that such
large loops are not essential; nor is the push-pull system
of amplification. These have been used by the writers
chiefly in accordance with the general policy of minimising amplification and ensuring symmetry for their work
on atmospherics. Much smaller loops—down to an area
of even 30 square metres per turn—with one pair of
vertical limbs coincident, in combination with normal
amplifiers and the standard form of Western Electric
oscillograph, have already been shown to be practicable.

Two minor theoretical sources of error are pointed out,
these being not inherent defects of the principles of the
system, but simply the fact that in the Western Electric oscillograph actually used one pair of deflecting
plates is nearer to the source of the electron beam than
the other. One of these errors, a very slight difference
of phase between the two components actually applied to
deflect the beam, is shown to, be negligible even at such
short wavelengths as 300 metres. The other is a slight
inequality of amplitude, due to the pair nearer the source
bending the beam with a greater " leverage " than the
other. This error is also very small, and can actually
be corrected by a method mentioned later in the paper,
while both could be completely eliminated by a rearrangement of the deflecting plates, so that both pairs
should act on the beam at exactly the same place.
The assembly, as actually described
N
E
by the authors, is, of course, arranged
CATHODE RAY
OSCILLOGRAPH
primarily for their work on atmospherics.
Here it is obvious that
there is no possibility of even a rough
check on the accuracy of the indications, so that it is necessary to eliminate all possibilities of error. Consequently the loops employed at
Ditton Pawl: are very large, so that a
minimum of amplification may be
used, since it is a general experience
that quantitative uncertainties increase
rapidly with amplification.
The circuits are also arranged to
give the most complete symmetry and
freedom from error.
To eliminate
S
" antenna effect " the mid-points of
Fig. 2.—Amplifying valves inserted between the loops and oscIllograph electrodes.
the horizontal stretches of the loops
are connected to earth, and the tuning arrangements
The accurate tuning of the loops is a matter of some
of the loops broken up into two half loops comimportance, and details are given, of the tuning and testpletely symmetrical on either side of the earth lead.
ing arrangements as used by the writers at Ditton Park.
The tuning of each half loop is practically indeWhen, of course, the whole system is correctly tuned and
pendent of the tuning of the other half. In the standard
adjusted the arrival of a signal causes the spot of the
Western Electric oscillograph one plate of each pair is
oscillograph to trace a straight line, which directly indi-"
joined together and commoned to the anode (the other
cates from, say, the vertical axis, the angle which the
plate of each pair being joined through an external resistsignal makes with the north-south loop.
In order to
ance path to this common point). To ensure complete
have a sharp line it is essential that the two components
symmetry, special oscillographs have been obtained for
applied to the oscillograph should be in phase.
Any
this purpose, in which each plate is separately terminalled.
slight mistune produces immediately a difference of phase
The anode of the tube is joined to the earthed mid-point
in these two components which manifests itself by openof the whole system.
ing the single straight line into an ellipse.
This at once forms an effective safeguard against errors
Use of Amplifiers.
of bearing due to had tuning, since the ellipse becomes
For strong signals or powerful atmospherics no ampliquite wide before its major axis begins to depart by a
fication at all need be used, the oscillograph plates being
measurable amount from the correct angle. This tuning
joined directly to the condensers, as in Fig. r.
For
can thus be performed directly on the signal, while it can
weaker E.M.F.s suitable amplification may be introalso be conveniently performed in advance on locally
duced between the tuning condensers and the oscillograph
generated oscillations of the desired frequency. The
plates. The authors show the circuits of a two-stage
authors' arrangement uses a local screened oscillator in
amplifier, from which Fie. 2 has been redrawn to show
conjunction with the tuning inductances shown in Figs. r
the simple arrangement i
or
' one stage.
Resistance -capa - and 2. The four coils are arranged to form a crossed
A 18
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INSTANTANEOUS DIRECT- READING
GONIOME ER.
Account of a new and interesting direction-finding system described by Messrs. R. A. Watson Watt
and J. F. Herd, at the Wireless Section, I.E.E., on March 3rd, 1926.

L

AST Wednesday's meeting of the I.E.E. Wireless
Section was devoted chiefly to atmospherics. Two
papers were read, the first—by Mr. R. A. Watson
Watt, superintendent of the Radio Research (Atmospherics) Station at Ditton Park, near Slough—dealing
with a continuous directional recorder for atmospherics.
This is in the form of a single rotating frame aerial,
clock driven, working in conjunction with a resistance
Capacity-coupled amplifier and writing a record of atmospheric " kicks" on a drum revolving with the frame
aerial.'
Limitations of Ordinary D.F. Methods.

The second paper, by Mr. Watson Watt and Mr.
J. F. Herd, dealt with a new and interesting system of
direction finding, which has many features promising
important applications. Although the system has been
developed chiefly for the authors' work on the investigation of atmospherics, it is equally applicable to the reception of signals, and has many points of distinct
novelty as compared with the usual D.F. methods. Chief
among these is the fact that the indication of direction is
. read directly on the screen of acathode ray oscillograph,
which is the essential element of the indicating device.
This results in it being possible to get the directions of
two or even more stations simultaneously, a condition
which is. quite impossible with ordinary aural D.F.,
where even aweak interfering signal may easily give rise
to error.
The absence of inertia from the indicating
system also renders it possible to read directly the
instantaneous direction of individual atmospherics. This
is in marked distinction to the usual D.F. methods, which
tend naturally to treat atmospherics from all sources as
a " lumped ' signal, indicating a mean direction of
minimum arrival. While this mean may be statistically
-true, it may
be physically fictitious, since the atmospherics so averaged may be due to two (or more) streams.

known as to çall for little description. A beam of electrons is produced by means of a heated cathode and a
tubular anode, producing a spot of bright fluorescence
when it impinges on a screen at the end of the tube.
'Phe beam is acted upon (for electrostatic deflection) by
two pairs of deflecting plates mutually at right angles.
These can best be shown diagrammatically, as in Fig. r,
which-illustrates the use of the arrangement for direction
finding.
Two large loops' are arranged at right angles to each
other and crossing at their centres. A signal arriving
in the plane of the north-south loop NS will give an
E.M.F. in that loop with nothing in the east-west loop,
EW. The voltages developed across the tuning condensers in the NS loop circuit are applied to the plates vs
of the oscillograph, producing vertical deflection of the
cathode ray spot. As a result, the spot on the screen is
opened out into a vertical line, the length of which will
depend on the amplitude of the signal. Similarly, a
signal arriving in the plane of the east-west loop will give
an E.M.F. in that loop
and nothing on the NS
loop, causirtg the spot
S
to be opened out into a
N
horizontal line. In the

rf
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CATHODE RAY
OSCILLOGRAPH

Direction of Individual Atmospherics.

Interesting details are quoted in the paper when
the arrangement was used to determine the direction of arrival of individual atmospherics, due to several
different thunderstorms, subsequently verified
from
meteorological records. This suggests important applications of the device for X location for meteorological
purposes, as well as for the wider radiotelegraphic
interest. The new system also appears to be particularly applicable for use with beacon transmitters for
navigational purposes, as well as to many other D.F.
applications which will readily suggest themselves to the
, practical mind.
.__
The cathode ray device used as an indicator is the
Western Electric Company's tube. This is now so well
'A short description, with photographs
appeared in The IVireless Worldphotographs,
of August
3

of this recorder
1923.

Fig.

E
1.—Directional frame aerials connected directly to
oscillograph for recording strong atmospherics. '

the

same way a signal arriving in a plane, say, half-way
between the angle of the loops, will give an E.M.F.
in each loop, the amplitude of which is proportional to
the sine or cosine of 45 °. Each of the pairs of plates
will act simultaneously on the beam, moving it in a resultant direction. The spot will therefore be opened out
into a line making an angle of 45 ° with either of the axes
of reference. The length of this line will be the' same
as that in either of the two previous and simpler cases
(that is, of course, for the same strength of signal with
only the arrival angle altered).
Similar reasoning will readily show that, for a signal
making any other angle with, say, the plane of the NS
loop, the spot will be opened out into a line making the
A
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"Listening-In" at 70 Miles an Hour.—
dynamo out of commission, attached to the 4.10 p.m.
ex Plymouth.
Reception was begun before leaving Plymouth, and
while the train was still standing in the station Daventry
was tuned-in at concert strength, much to the amazement
of a large crowd of onlookers.
Soon after the journey was, commenced a peculiar
fading effect was observed. The train was now skirting
Dartmoor, which, lying-to the north-east, appeared to be
screening Daventry's signals. The suggestion was put
forward that this interesting phenomenon may have been
due to an absorption effect exerted by metallic deposits.
Signal strength was beginning to improve near Totxtes
when the train plunged into the Brent tunnel. Signals
at first seemed to die out completely, but when close to
the loud-speaker one could still hear faint music, even
in the heart of the tunnel.
Continuous fading was also produced in the Devonshire
section owing to the tortuous curves in the line, which
necessitated constant manipulation of the frame aerial.
An entertaining incident during the tests was the tuning-in of Radio Paris (1,750 metres) while the train was
standing at Newton Abbot. A group of enthusiastic
townsfolk listened with rapt attention to a pianoforte
recital followed by a talk in French
•Between Dawlish and Exeter good reception was obtained from Cardiff, while, aminute or two later, through
a background of atmospherics and Morse, Aberdeen was

Four pairs of telephones were allotted to each compartment.
The photograph shows the neat method of plugging-10 without
damage to the carriage fittings.

Music provided a happy distraction in the restaurant car.
A 16

distinctly recognisable.
Shortly before Tiverton was
passed Daventry's carrier wave was again tuned-in and
held until, on passing the junction, the six o'clock chimes
of Big Ben burst through with astonishing clarity.
But the best was still to come. On the final stages of
the run, between Newbury and Paddington, when the
train was maintaining speeds varying between 70 and 8o
m.p.h., the London programme via Daventry came
through on loud-speakers in the restaurant car in amanner
that would have been creditable in a private drawingroom. If the reproduction was slightly harsh, it had to
be remembered thai the loud-speakers were operating at
full strength.
One more " search" for Continental stations brought
in San Sebastian (Spain), when thé train was running
through Reading.
This interesting experiment' proved that the few remaining obstacles to broadcast reception on a swiftly
moving train are by no means insuperable. Whether a
frame aerial is asuitable form of antenna for this purpose
is open to doubt, but what is certain is that consistent
reception can be carried out, except in tunnels, throughout a long railway journey.
E. C. T.
23
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Broadcast Reception on the Cornish Riviera Express.

1

F the experiment in broadcast reception carried out
on express trains between Paddington and Plymouth
on Tuesday, March 2nd, was unsuccessful in its early
stages, the results subsequently obtained fully rewarded
the enterprise of the Great Western Railway officials and
Messrs. BunidePt Wireless, Ltd.

The object of the experiment was to determine whether
the installation of wireless would usefully contribute
towards relieving the tedium of a long railway journey..
Five compartments of afirst-class coach in the Cornish
Riviera Express were fitted with twenty pairs of headphones' for, the use of Press representatives, while the
restaurant car was equipped with loud-speakers.
The
receiving equipment consisted of a standard seven-valve
superheterodyne—an Ethodyne—with frame- aerial.
Extraneous noises dile to bridges and crossings frustrated attempts to pick up the 10.30 time signal from
Daventry as the train steamed out of Paddington, but at
Southall a serious effort was made to receive Daventry's
morning -concert. It soon became apparent that great
difficulty would be experienced in cutting out'the incessant
roar in the telephones, which was first attributed lo the
fact that the train was travelling at over amile aminute.
Dynamo Induction Trouble.

The
standard
seven-valve
" Ethodyne"
which
successfully
operated five loud-speakers and twenty pairs of telephones while
the Cornish Riviera express was travelling at 70 m.p.h.
IT

At 11.20, when high speed was being' maintained between Reading and Savernake, it was possible to make
out the first distinguishable sounds of music,. consisting of
military band selections from 5XX. Considerable volume
was obtained between Savernake and Thatcham, but the
annoying background of " mush " still persisted to such
an extent that any real enjoyment of the programme was
impossible. .Altilough the frame aerial was rotated in
all directions, no relief was obtained, and it 1
£-came
evident that the interference was being caused Uy the
lighting dynamo beneath the coach.
Plymouth being
scheduled as thefirst: stop, nothing could be done to overcome the trouble, and experiments were abandoned.
The really successful tests were carried out on the up
journey from Plymouth to Paddington. The apparatus
was installed in a first-class coach, with the lighting
A 15
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PARTS REQUIRED.
Variable condenser, 0.0005 mfd. (Igranic).
Cabinet, 12in. X Pin. x 6in., type No. 209 (Compton Electrical
and Radio Trades Supplies).
4Condensers, 0.01 mfd., type No. 577 (Dubilier).
Grid condenser, 0.005 mid.
Anode resistance, for use as grid leak (Oliver Pell Control
Ltd., Granville House, Arundel Street, W.C.2).
4Ebonite shrouded terminals (Belling & Lee).
"On and off" switch (Argonaut Manufacturing, Co., 16, Norman Buildings, Old Street, E.C.1).

Milliammeter, 0-25 mA. (Elliott Bros.). This instrument is not
essential, but is recommended.
Ebonite panel, 12in. X 8m. x tin.
Ebonite tube, 2in. dia., 3in. required.
lft. fin. ebonite rod.
Valve holder (Aermonic), model D.
Pieces of ¡in. and la
gin. ebonite for coil formers.
Various 6BA screws and nuls.
Small quantities of No. 10 and No. 14 S.W.G., bare copper wi -e.
2oz. No. 24, D.S.C.

Approximate cost, without meter

Before the wiring up is proceeded with a small choke
coil must be made for connecting in the negative lead
to the milliammeter. This consists of about twenty turns
of No. 38 D.S.C. wire wound on a cardboard former
shin. in diameter and having nine slots tin. in depth.
This choke coil is for the purpose of relieving the meter

Stopping

-

-

Jos. od.

soldered permanently in position until tests have been
made for uniform oscillation over the range of the tuning
condenser. Preliminary tests may be made with a
D.E.5, D.E.5a, B.4, or D.F.A.' valve, using about 40
fo 6o volts on the plate. It is not necessary to incorporate
the anode or filament batteries as part of the wave-

Condenser in Filament
Circuit 001m (S.

H. T.

I3ottery End
Filameol Tap
Anode

Tuned

End

Cod
H.T. Bridginy Condenser

'Tuning Condenser

001 nifd.

6
,0005mfd.

Meter

Stopping Condense
in

Protecting

Choie.

+ Terminal of 25Ma. Meter

Tuned Circuit

On and Off Switch
Wib Protecting Resisknce.

&of mfd.

Filament Terminals.

Filament Choke -2Wind

Grid tonelenser
0-005 add.

Plate Soc
Inkrchangeahle Grid

The components assembled in position ready for

wiring.

winding from the strain and likely damage due to highfrequency currents taking a path through the meter. The
" on and off " switch is of a type which, working through
a resistance, brings the filament current slowly to a
maximum.
The layout of the parts has been considered with a
view to simplifying the wiring. The leads which form
part of the oscillatory circuit are composed of strip
made up by laying three straight lengths of No. 16 wire
side by side on the bench and passing the soldering-iron
along them.
The tapping contact on the exciter coil should not be

No. 22

D.S.C.

Si Turns

Each.

Reeiskince.

60.000- 100.000

A 14

Filament Shunt
Condenser 001 mkt

Ohms.

The various fixed condensers can here be identified

meter, providing short leads are used for connecting and
that the batteries are entirely disconnected from other
circuits. The correct adjustment for the tapping contact on the exciter coil is found by moving the connection
along turn by turn until the point of minimum feed is
reached, the tuning condenser being set roughly in the
middle of the scale.
The condenser is then rotated
through its full scale, and if oscillation is found to cease
at any point, as indicated by a rapid increase in plate .
current, a slight readjustment of the tapping point is
necessary.
(To be concluded.)
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,

of ;lin. ebonite, and is filed
to accurately fit, the fillets on
the inside of the box being
raised, if necessary, so that

I

1
--.2„,"à
1

7—
1
%.

the edge
panel projects
.in.ofalltheround.
As -

t

suming that a suitable cutter
is not available for drilling
out the hole in which the
3/
14
meter is fitted, a circle
should be scribed showing
the position of the meter,
and
within
this another
circle, so that, by drilling a
number of *in. holes almost
touching, the barrier, can be
sawn away with a tine blade. 2 %
or fretsaw and the hole
finished with a half7round
I
file.
The construction of the
proceeded
inductanceswith.
should
In each
nextcase
be
the strips are made about
tin. longer than required,
and,
afterdrilling
and
threading on the wire, the
ends are adjusted to come
level,
In this form of coil
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Drilling details of the top ebonite panel as viewed from the underside. A, 2-5j8in. dia.; B, 5116in.;
C, 3!161n.; D, 5/ 3210 .and countersunk on top; F, 5,32 in.

construceion the wire is first
shaped by winding on a cylinder with turns touch- ' with an ebonite ring sawn from a piece of sin. tube.
inn-, the wire having been previously straigh tened.
In
the -ease of .the exciter coil three supporting bars are
employed, secured at the ends to square pieces of ¡in.
ebonite. Three legs are used to support this coil made
from en. ebonite rod.
The larger coil, which is connected in the tuned circuit, is held rigid at one end by
mounting on a tin. ebonite base piece and at the other
EBONJTE TUBE

'T -r
1Y:

o
o o
o o
o o
o
o

:
o

%yin thus be seen that, as regards' acting
as a,choke, both windings are in parallel.
EBONITE

STRIPS

Assembly.

51
4 ' x 3/8. x 1
/4.
EBONITE END PIECES

23
/
8.x23
4-x Ye.
EBONITE BASE

3/
12.x3
/
1
2 X, 1
4.

7

owing to the springy nature of

the heavy gauge wire, a cylinder is required smaller
in diameter than-the finished coil, and tests should therefore be made with several formers.
The holes in the
ebonite, which, of course, give clearance to the wire,
should not be so large as to allow the turns to be
loose, though the wire must slide through freely.
•
The filament choke coil is wound on. an
ebonite tube lifted from the base by means
I%
,
of two in. ebonite spacers. Four 8 B.A.
..._
screws with nuts serve as terminals.
A
.wrapping of thin insulating paper separates
the two layers, both of which are wound in
the same direction, that is, starting from
EBONITE STRIP
one end of the coil, both windings cart re,
eh.x Y2"x Y16
.
present, as it were, a right-hand screw. It

3-DIA. X 3/8#

It'

-11

mi g
ht be mentioned that,

It

i

EBONITE Roo
23
/
4-XY
E
:

All of the components are held down to
the panel by means of 6 B.A. screws and
blind holes. Although the -writer does not
make a practice of adopting tapped holes
in the construction of broadcast apparatus,
their adoption is perhaps permissible in
this instance, where the constructor is certain to have had some experience in the
making up of receiving sets. All tapped
holes are, however, uniform in size6 B.A.
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New Short-wave Oscillator.—
leads, but, in any rase, so long as the filament leads
possess inductance, a potential will be built up between
filament and the battery terminals which, in turn, will
permit of a potential difference existing across the few
turns forming the grid coil. The filament is bridged with
a condenser, so that oscillating current will have equal
access to both en ,1
,
;

MARCH loth, 1
.
926.

difficulty of rigidly setting up coils which are in close
proximity must not be overlooked.
The grid potential is regulated by means of a shunted
grid condenser, suitable values being o.005 mfds. and
io,000 ohms.
By substituting a leak resistance having
a value of So,000 or roo,000 ohms, the circuit can be
made to whistle by
cutting up the continuous
oscillations
into a series of oscil-

Other Circuit Considerations.
The tuned circuit is connected between grid and filament, achieving the object of making the grid-plate
capacity of the valve insignificant compared with the
relatively large value uf the tuning condenser. By this
means valves, similar in type, may be interchanged without appreciably affecting .the calibration of the instrument, assuming that this is not relied upon on
the o to 5 setting of the condenser scale.
It is, of
course, always inadvisable to make use of the scale of
a variable condenser within a few degrees of the, zero
end.
For this circuit arrangement can be claimed.
therefore,
fairly uniform oscillation over a wide
range of adjustment, calibration is uninfluenced, within
practical limits, by interchanging valves, and an important practical consideration is that coupled coils, often
placed one within the other, are dispensed with, for the

The components are arranged so that connecting up is carried
out by means of short direct leads, an important feature in
wavemeter design.

lation trains, the pitch of the note depending upon the
value of the resistance combined with a given condenser.
The advantages gained by modulating the oscillations in
this way are that the signals from the wavemeter can be
picked up on a receiver which is not oscillating, that the
note, which is exceedingly constant, can be caused to
beat with the heterodyne not. permitting of exceedingly
critical tuning adjustment, and, moreover, as the oscillation trains are cut off as a result of the grid potential
becoming excessively negative, harmonics will be set up
which likewise will be modulated.
By making use of
the harmonics, the wavemetzh- can be used to measure
wavelengths as low as 5 metres. A hot wire ammeter
connected in the oscillatory circuit reveals that the tendency to oscillate tuer the entire scale of the tuning
condenser is less uniform than when the leaky condeder
is merely used for grid biasing, yet, nevertheless, selfoscillation is maintained.
The front panel has a clean appearance owing to the absence of
screw heads. The components, which are attached to the underside, are net in weight and are secured in position by means of
screws and blind holes.
The two screws in the top right-hand
corner may be blued or treated with camera black to render
them less conspicuous.
A 12

Constructional Data.
In constructing the set, cabinet-making is avoided by
adopting a standard containing box.
The top panal is
22
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Suitable

Wavemeter with

for

Use

as a Lo ,x
, power

an Optimum

Transmitter or

\Xlavelength of
40

761

Drive

Metres.
By F. H. HAYNES.

'1' is to be wondered how many transmitting amateurs
there are who have in their possession an accurately
calibrated wavemeter.
This remark is based, not
only upon conversation with those who are privileged to
transmit, but also on the observations one hears when«
listening in on the short-wave band.
" What do you
make my wavelength? " is quite a common remark,
though the operator making this request should have a
precise knowledge of the wavelength he is using before
opening up communication with another station.
The
reply from the other station usually bears equal evidence
of the absence of a wa\ meter if only by the evasiveness
of the reply, but when statements are made it hat rarely
been the experience of the writer to find that they were
anything like accurate. When listening with a shortwave set, it is an undisputed fact that the various stations
in Great Britain are to be picked up at settings widely
distributed across the tuning dial, whilst, in fact, the
wavelengths allocated by the Post Office for experimental
working are normally 'fixed at 8, 23, 45 and 90 metres.
For a station to use a wavelength of 47 metres. or 22
instead of 23, might he regarded as a contravention of

Oscillator.

The design of an oscillator for metering short waves
presents many problems which arc not met with on the
longer wave bands. The principal difficulty is to arrange
and proportion the circuit so that oscillation amplitude
is reasonably constant with all settings of a reatively
large variable tuning condenser.
In tbis wavemeter
separate inductance in the plate' circuit is used for excitation having the property of maintaining oscillation for
all settings of the tuning condenser which has amaximum
value of 0.0005 mfds.
Separate Coil for Excitation.

It will be seen from the circuit diagram that a portion
of the anode coil is common to the grid circuit, for the
grid filament path is via the grid condenser and leak, the
negative battery terminals, the H.T. bridging condenser,
a few turns of the exciter coil, and thence through the
stopping condenser to the filament. The condenser in the
exciter coil tapping lead, referred to as a stopping condenser, is charged to the
potential of the H.T. batHT
tery, and in tracing the
action of the circuit one
the transmitting permit.
should imagine the H.T.
In reception the wavemeter is a luxury, yet to the
battery as being connected
methodical experimenter it
001
in this lead.
Thus with a
0.0il imfdf
rnfd
must be regarded as anecestapping
point
somewhere
0'005 rnfd
sity.
To rely on dial setnear the middle of this coil
0.01 rnfd
II
î
ting as an indication of sz,
at filament potential as rewavelength is not permisgards oscillatory currents
100.000 n
sible in any receiver where
and with the valve plate
variable coupling is emconnected to one end and the
ployed, and it is even less
grid to the other (via the
desirable in the case of a
H.T. bridging condenser),
short-wave set where the
H T.
an
oscillating
circuit
is
inductance of the coil in the
formed.
The opention of
tuned circuit varies appre-LT*
this arrangement depends
ciably áccording to the posiSelf-oscillation is maintainet by means of the inductance
upon the effectiveness of the
inserted in the valve plate ercuit.
The mid-point is contions of the aerial and
nected to the filament, the lower end to the plate and the upper
choke coils in the filament
end indirect y to the grid.
reaction windings.
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this reason that we have avoided doing so. There seems
little doubt that ultimately the use of the frequency designation will find favour, but certainly when dealing with
short wavelengths it is, at present, less cumbersome to
refer to metres, whilst those who desire to do so can
always convert into kilocycles for their own benefit, and
for precise work on short waves t1-.e frequency designatioa
would, of course, be essential, unless we preferred to
refer, for example, to 5.2625 metres, or divide the metre
fractional ly.
0 0 0

COPYRIGHT OF THE B.B.C. PROGRAMME.

A

1' the time of writing, a legal case of unusual interest has just been concluded before Mr. Justice
Astbury, in the Chancery division. The plaintiffs
were the British Broadcasting Co., Ltd., and the defen-

time the public were without any means of obtaining
advance information regarding the forthcoming broadcast items. It was after this that the "Radio Times "
commenced publication, and the daily papers also resumed the printing of the programmes of the day because
they were forced to recognise the news value of this
advance information.
The result of the case is that an injunction has been
granted to the B.B.C., restraining the defendants from
copying the broadcasting programmes published in the
" Radio Times." It was also held by the judge that
the B.B.C. owned the copyright of the programmes.
It would be difficult to conjecture what would have
been the outcome of the present action if it had not been
decided in favour of the B.B.C. and the copyright upheld.
From the point of view of the broadcast listener
the result is of some importance, because if it had been established that
there was no copyright in the broadcast
programmes, then it is doubtful
whether, if every paper were thus
placed in the position of being able to
publish the programmes, it would have
been satisfactory for an official programme paper to continue, because it
would undoubtedly lose circulation
through competition.
On the other
hand, the absence of any official programme might mean that no paper
would publish programmes in full, but
only extracts of the principal items,
because it must be remembered that
considerable space would be occupied
by the publication of the entire programmes from all the British stations,
and, without a monopoly in the publication, it seems uncertain whether a
remunerative publication could be produced, since it is, of course, due to
the programme •monopoly that the
" Radio Times " has obtained its
his well-earned
present large circulation.

PROGRESS AT 2NN1.—Mr. Gerald Marcuse avails himself of
facilities in regard to the use of high power for world mide telephony tests.
recent photograph shows the installation of a Niullant l-kW. valve.

dants the Wireless League Gazette Publishing Co., Ltd.
The defendant company, which is unconnected with
t.le Wireless League, produced a journal which contained a summary of the broadcasting programme for
the following week. The British Broadcasting Co.
sought an injunction to restrain the defendants in the
present action from continuing the publication of advance
programmes, but in the case just concluded the defendants
denied infringement and the existence of any copyright
in the programmes, and pleaded, alternatively, that the
copyright, if any, was not owned by the B.B.C.
The history of the publication of the programmes of
broadcasting events is an interesting one. In the early
days of broadcasting, before publication of the " Radio
Times " was commenced, details of the principal items
of the programmes were published in the daily Press.
After a time, however, the daily Press instituted what
practically amounted to a boycott of the B.B.C., and
excluded the programmes from newspapers, and for a
A IO
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GOVERNMENT-CONTROLLED
BROADCASTING.

A

LTHOUGH at the time of writing no official
statement is available, rumours are current that the
Broadcasting Committee of Enquiry includes in
its recommendations the proposal that broadcasting should
cease to be run by the B.B.C., but should be taken over
by a Government-appointed Board of British Broadcasting, under the direction of which the present personnel
of the B.B.C. would act.
\Ve sincerely hope that the official recommendations
are not so drastic as the rumours imply, because such a
procedure would be converting the present organisation
virtually into a Government Department, and we very
much fear that, under such circumstances, there would
no longer be the enthusiasm and incentive to persistent
effort which has characterised the work of the B.B.C.
organisation in the past.
20
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listening public to state whether they are satisfied or not
with the present control. .We understand that a promise
has been given that Parliament shall have full opporT is difficult to over-estirnate the importance of t
he
tunity for consideration of any proposed changes before
listening section of the wireless public, by which we
these are put into force, and, therefore, it is through
'Mean those whose principal interest, at the moment
Parliament that the public must give expression to its
at any rate, is in listening to the programmes without
views. A recent statement shows
with
how
concerning themselves
that the total number of wireless
wireless works or why the movelicences
issued
has
reached
CONTENTS.
ment of certain controls on their
1,841,000, and the actual number
PACE
receivers will produce different
of listeners is, of course, consider... 359
effects.
We who are concerned
EDITORIAL VIEWS
...
ably greater, because the majority
mostly with the experimental and
... 361
NEW S/FORT W AVE OSCILLATOR
of receivers are used by two or
amateur side of wireless are inBy F. H. Haynes.
more individuals.
There ‘tpuld
clined, perhaps, to overlook the
"LISTENING IN" AT 70 M ILES AN
appear to be the opportunity for
365
fact that by far the majority of
Horn
an organisation representing the
AN INSTANTANEOUS DIRECT-READING
those who participate in broadcastinterests of the listener to become
367
GONIOMETER
ing are simply listenets. To them,
extremely influential and valuable,
370
READERS' NOVELTIES
broadcasting, quite apart from the
not only to the listeners them371
scientific aspect of the subject, is
CURRENT TOPICS
•
•
selves, but to the whole machinery
373
a wonderful new service with inPRACTICAL HINTS AND TIPS
of broadcasting, because by means
finite
possibilities
before
it.
375
SHORT W AVE NOTES
of such abody, if well supported,
By J.A.Partridge.
Wireless to-day has probably only
the views of the listening public
377
entered a small proportion of the
BrtomicAsT BREVITIES
on all matters appertaining to
homes of the country, and cer379
broadcasting could be easily ascerSHORT W AVE RECEIVER
tainly it has not yet achieved anyBy F. A. Boyce.
'tained.
•
•
. •
.
•384
thing like the ultimate possibilities
RECENT INVENTIONS ...
000 0
which must still lie ahead.
DICTIONARY OP TECHNICAL TERMS 385
METRES v. KILOCYCLES.
To a vast and ever-increasing
387
NEWS FROM THE CLUBS
number of persons, therefore,
ND E R the above heading a
388
LETTERS TO THE EDITOR
broadcasting is appreciated for the
reader contributes to the
389
READERS' PROBLEMS ...
service which it gives, and we
Correspondence
eolumns
......... .......... .••.
should not forget its potentialities
o••••: ...... .3•••c•••••. ....
of this issue a letter expressing
purely as a public service as dishis views on the subject, oft discussed, of whether the
tinct from the technical aspect.
use of kilocycles should be adopted in prefep2nce to
We believe that the listening public should be given a
metres. There is, of course, a good deal to be said .on
larger voice in the conduct of broadcasting, and especially
either side, but we are strongly in support of our reader's
in any new changes which may come about as a result of
view that the sudden adoption of kilocycles generally
the recommendations of the Committee of Enquiry. It
in place of metres would lead to great confusion.
does not, to us, seem right that any drastic change in
Our own readers, we feel sure, would not appreciate
the organisation and control of broadcasting should take
it if we introduced the change in our Journal, and it is for
effect without an opportunity being given first to the
A9
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Build your own Loud Speaker and
discard your headphones
Gone are the days of troublesome 'phones. The Lissenola brings
loud speaker convenience to every home at a record in low
price. For 13s. 6d.—less than the cost of headphones—you can
buy the Lissenola, which only needs the addition of a horn
to make it a powerful, full. sized instrument yielding results
equal to an expensive loud speaker.*
Compare the price last. Make this test
before buying: Go to your dealer—ask
him to put on the be tloud speaker he
has in stock— then use the same horn
on the Lissenola, and see if you can
notice, any difference.
You can build a horn yourself—with
each Lissez-ola we give you full-size exact
patterns and clear instructions how for
a few pence you can build a big horn
of proved efficiency. The
illustration above shows
the effective horn you will
build.
It can be covered
with fancy paper or
painted so as to resemble
a factory-made article.
In addition, the Lissenola w,11 fit the

tone-arm of any gramophone, instantly
converting it into aradio
loud speaker.
By using the Lissen
Reed (sold separately for
is.) the Lissenola will
carry acone or any other
diaphragm working on
the reed principle.
You can quickly
make a paper diaphragm yourself.
*The secret of the Lissenola's remarkable
efficiency rests in the effective manner in
which the electro-magnetic sound-reproduring system is concentrated.
Your dealer will gladly demonstrate and
supply—or post free by return from ..the
makers—price 1316, or with Lissen Reed
1416.

BUY THE LISSENOLA
and build your own Loud Speaker
Lissen Limited, 21-25,
'Phone: Richmond 2285 (4 lines).

Mention of ' The

Wheles3

Friars Lane, Richmond, Surrey
'Grams:

World,

-

-

Lissenium, 'Phone. Iondon."

when wiiting to advertisers, will ensure prompt attention.
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Constructors/

WHEN you are making
VI' that new set or adding that extra valve, be
sure to use
T.M.C. LOW CAPACITY
KEYS for your switching arrangements.
With these well designed. efficient keys you can put
into practice innumerable switching combinations.
They can be mounted on a panel of any material
because all the live parts are effectively insulated from
the frame.
They are positive in action.
There are no rubbing
parts to wear out. The contacts of "gold-silver " alloy
arc lifted apart by a small but rapid movement of an
ebonite roller. The switch cannot spring back, once it
is set. The ends of the contact springs are tinned to
facilitate soldering.
Ilecause of their very low self-capacity, they can be
used for High Frequency as well as I.ow Frequency
switching.
They are neat in appearance.
Visible parts are of
polished and tacquered brass, or, if desired, bright
nickel plate.

"going to make aset?
Doit forget to use

1./AZ

BRITISH MADE.

COLOURED

10 fo ot
COILS

Made in three models.

point, 3 position •
6 point, a position .
point. 3 position .

12

Be sure to
see the
LEW seal
j. ,
14.

7/6/15;6

•

24

.Other T.M.C. Lines.
Concert
Grand
Loud Speaker £6 10
Standard
Loud
Speaker
.. 5 0
Junior
Loud
Speaker
.. 210
Lightweight
Headphones .. 1 2
m
Headphones
IS
Minor
Loud
Speaker..
1 1
Crystal Set No. 9
12
WRITE

No.

LC. Key,
Price 71-

6

FOR

0
0
0
6
0
0
6

Crystal Set
(Front)
. . £1 17 6
Crystal Set No.) 2 7 6
Four-Valve
Set
No. 4b
.21 0 o
(Plus Marconi
Tax)
..
. 210 o
Two-Valve
Set
No. 7b
.. 12 0 o
(Plus Ma- coni
Tax). 1 5 o

FRES

CATALOG

WIRE"

Red, Yellow,
Blue and Black

T IM
C
Low Capacity Keys
No. 1.
No. 2.
No. 3.

CONNECTING

2. foot
LENGTHS

Four assorted
colours in
an envelope

1r2

Obtainable from all dealer9
Write for interesting descriptive leaflet

THE LONDON ELECTRIC WIRE CO. AND SMITHS LTD.
Makers of Electric Wire for over 4o years.)
Playhouse Yard, Golden Lane, London, E.C.1

rE.

TELEPHONE MANUFACTURING CO., LTD.,
Hollingsworth Works, West Dulwich, S.E.21.

This

mark

guarantees quality.

'Phone : Sydenham 2460/t•

Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable.
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NEW LAMPLUGH
STRAIGHT
LINE

LOW
LOSS

CONDENSER
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TYPE
C.A.1.

with
LAMP!,) GIL
Orlp.diul.
Minimum
capacity

Produced
in
response
to
numerous
requests for a cheaper condenser having
the same electrical
qualities
as
the
De Luxe model.
If

your

dealer cannot supply
Send for list.

S. A. LAMPLUGH, Ltd., King's

Wiféless
Revez.r. World

COUPON
for

'
HIDDEN ADVT."

COMPETITION

we

Micro-Micro

can.

Road, Tyseley, BIRMINGHAM

WILL SING
ESOF

THE P

This coupon is available until Monday, ID a.m., March 15, 1926

Clue ,
No.

Name of Advertiser.

Page

1

en LAM EN
=

3

Here is a l'alve giving you Finest Quality and Volume
with Economy. It is of equally high grade as ILE,
Detector, L. F., or Power Amplifier.

5

The little switch places at your command each of
Filaments separately, or any 2 in parallel for Power
Amplification. Each Filament gives the Valve a New
Life.
ALL VALVES are Guaranteed.

6
1 enter
rules
Name

the

above

a•kase gala deorio

Address_

solution

subject

to

the

published

FM Ft

Obtaihable
al
AU
London's
Largest Stores.

A.

IMPR 0 VED TV PES.

4to 5 VoLTS, 0•43 AMPS. per Filament

D.E.&

2.6 vourà, 018 AMPS. per Filament

DES.

1.1 to 2 VOLTS, 0.35 AMPS. per Filament

D.E.* 3 VOLTS, 6.06 AMPS. per Filament

9,11

- 15/.
15/-

- 16/6

If unable to obtain from your dealer . write direct :—
NELSON

101/20

ELECTRIC

COMPANY

LIMITED,

Morton Pork, London, SAN.19.
Telegrama:

Au

-7

Valvenelso, Wimble, Lando.

Mention of " The Wireless World.'t when writing to advertisers. will ensure prompt attention.
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Take the SHORTPATH to
Better Reception
OMPARE

the characterisites ot SP IS valves with the published figures of othet
makers. Take the Voltage Amplificabas Factor. multiply it by the Mutual
Conductance in micromhos. Toe square root oi the product is the figure lo use when
campanas the relative merits of valves. The characteristics of SP Id valves are :—

C

1

RED SPOT

Voltage Amplification
I
mpedance Mutual Conductance
Figure of Merit -

Factor
- micromhos
- -

I

7
7,000
1.000
84

GREEN SPOT

I
I

Then buy aS.P. 18 Valve and make the practical

15
17,000
850
113
comparison

Obtainable front moat circler* dealer*.

METRO-VICK SUPPLIES LTD.,
(Proprietors. Metropolitan-Vickers Electrical ('a. 114.1

4, Central

Compare also the filament detail..
SP 18 Valves require only asingle cell
2-volt accumulator consumind U*3
Amp. at 1'6 to 113 Volts.

Buildings,

London,

a —,

t

31111 :1(5)

Compare futtlly the price. "Cosmos"
SHORTPATH Valves cost:
Green Spot
or
Red Spot

Westminster,

RADIO VALVES r)

12/6

>r"

Xer

FIT A

"MELLOWTONE,"
COUPLER
and

save

50%

The "MELLOWTONE" COUPLER is the most efficient
and economical method for Tuned Anode and Reaction, Variable H.F.
Transformers, Super Heterodyne, Oscillators and Super Heterodyne Couplers.
Designed to avoid distortion, gives excellent selectivity and perfectly smooth reaction control
Neat,
compact and finished in first-grade precision manner Plugs into standard valve holder, takes up
small panel space, has small external field and high coupling ratio.

Replaces Coils and Holders
at less than half the cost.
Obtainable from all reputable dealers.
Write for Illustrated List of
this and other Mellowtone Specialities—and if interested in
QUALITY Receivers, ask for Catalogue of Mellowtone
Two and Four Valve Sets.

AERIAL & REACTION
25
•
• .. ..
5/6
35 (B.B.C.)
..
5/6
50
.• .. ..
5/6
75
.• .. ..
5/6
Daventry
7/6

(Daventry)

BRETTELL LANE WORKS
Experimental Station: 2WQ.

Telephone : Stourbridge 318.
Advertisements for " The

TUNED ANODE
and REACTION
250-650
..
5/6
650-1650
..
7/6
1500 ,3000 ..
10/6

7.°U4-à-R1°Ge
Wireless

11 odd

are only aecebted from firms we believe to be thoroughly reliable.
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Satisfaction is guaranteed because if you hate any
cause for complaint. Lou have only to send the
component back to us. aid we will replace it entirely
free of charge.
Every "Utility' product

A Famous

unconditionally guaranteed.

AMPLIoN

"UTILITY " NO CAPACITY
CHANGE OVER SWITCHES.
Math t, challZe over any number of

contacts.
The design ensures that selfcapacity is negligible and contacts are
and therefore self-cleaning.
Made in two styles—Knob and Lever
Patterns.

rubbing

Model
Reduced in Price

Prices (each) Knob,
No. W.13o/t. 3;8
No. W.I3o/2 4/.
No. \V.130/3 5/.

\ IV. t30/4 6/.
W.130/5 7!.
8.

No. W.I3o.'6

Lever.
No. W .I47`1* 4:6
No. W.147,'2
No. W. 147/
3
6/No. W.147/4
7/6
No. W.14715 10/.
No. W.147,6 10/.

*This figure shows the number of poles
changed over, e.g., W.13014 indicates
Knob type 4pole change over.
N'elrel

plate

finSh—Knob

Lever 8d. each extra.

type

3d.

COMPÔNENT.,
Wilkins & Wright, Ltd..
unlit, Works. Kenyon Street, Birmingham.

An augmented production
incorporating new scientific
methods has reduced the
manufacturing costs of a
favourite AMPLION
model and, in accordance
with the regular policy of
The House of Graham,
AMPLION purchasers
reap the benefit.

g

£4. 15. 0

With metal flare £41. 41.
Other Swan-Neck models
at 38i.r ik 5S/'

T1

ehrror
Polished
Insulator

Redo, Slack-

/BA T
/.ire./
Roseent Phu,
Mickel Pealed
and Polished
Clenderee/AM,
fanned by '
tow, Grade
Hard Spi-co q
Brass Tube,
Toper«, 10\
Faciliéâte \
/rIserlion
\

tt3
al 1
3‘...
Serlilltretrà
z

i
e

:4MPLIO Nsrfi
v
i
ed
, "eieeke
adore-

Obtainable from AMPLION STOCKISTS, Radio Dealers or Stores.
Demonstrations

gladly given dmring business
AMPLION Showrooms:

23-26 Savile Row, London, W .I.
:9-82 High Street, Clapham, S.W.4.

hours

at

the

tor, St. Vincent Street, Glasgow.
to, Whitworth St ,West, Manchester.

%ere is no substitute
for agenuine AMNION
10181111140181110111181111
Announcement of Alfrd Cookout

e- (o. I.E.

.1. Graham), Crofton Park, London,

M

wyktipgg,,p-,,,mvuGs

De Luxe SWAN-NECK

with wood flare in oak or
inahogany.

F=i
FEG Trx oz MAP

A perfect
fitment
for

every

type of
H.T.
Battery.

Wirbl
Channels
Bridge
Wirthq

TAperlore

t*rlicellykle
¡mini SidIS

Hoilea/ Sloe

cot through
Tubular phiq
Ensuring &if
S
urfere ¡one
E..poosioi, and

Compression

•

PRICE:

2D .
EACH

The diametrical expansion and compression of the CL1X
WANDER-PLUG ensures rigid full-length, full-surface
contact, with 90% of the efficiency of asoldered joint.
For all other connections use CL1X plugsockets and adapters.
From all traders or direct from:
AUTOVEYORS LTD., 84
VICTORIA sr., LONDON, R.W.1
4.1eMle,e

A4

Mention of"

he

II if cless

World," :Act, writing

to advertisers, will ensure prompt attention.

THE

M ARCH 10TH, 1926.

WIRELESS

ADVERTISEMENTS.

WORT ])

I

HE wonderful "N" filament valves
are so economical that no sign of
glow can be discerned.
They
require only ONE-TENTH
AMPERE from a 4-volt accumulator (or
'3 dry cells). This means SEVEN TIMES
THE LIFE of each accumulator charge;
adistinct saving of your time and money.

ASK FOR THE P.M.3

16/6

The general purpose Valve, suitable for every
circuit. Gives clear strong signals free froze
microphonic disturbance.

ASK FOR THE P.M.4

- 22/6

A power valve for majestic Loud Speaker
volume.
The finest Loud Speaker Valve
ever produced. •
GET THEM FROM YOUR RADIO DEALER

These Valves only require
the same H.T. current as
for equivalent types.

Mu! lard

THE •MASTER.-VALVE

ADVT. THE IrAULLARD WIRELESS SERVICE CO.,

Advertisements for " The Wireless World

LTD

BALHAM

LONDON
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Anti-vibration Valve Holders
No sponge rubbcr, which absorbs moisture, is used in the construction of "Cosmos" Anti-vibration Valve Holders. They
are made in two types as shown in the illustration. The panel
mounting type can be readily fitted in place of an ordinary
holder, as the fixing screws have standard spacing while the
baseboard type can be fitted to a wooden base with wood
screws. "Cosmos " Anti-vibration Valve Holders abolish the
objectionable noises due to vibration and "sound coupling" and
obviate trouble from the microphonic tendency of some valves.

METRO - VICK
(Proprietors.

Price

f Panel Mounting 12
Base

Mounting

SUPPLIES

Metropolitan-Vickers

Electrical

Co.,

LTD.
Ltd.)

/9

f

P
'erzn.

The choice of 40 leading Manufacturers

IGRANIC.PACENT PORCELAIN
RHEOSTATS and POTENTIOMETERS
(Patent No. 23 0464

Low pris e, pleasing appearatve and a ,
inocult
reliable contact—these are some of the features
of the Igrauic-Pacent Porcelain Rheostats and
Potentiometers.

This is the unique position held by Pacent
Radio Essentials in America—surely an
eloquent proof of their very high
quality and efficiency. Why not make
IGRANIC-PACENT RADIO ESSENTIALS your choice also ? Igranic
enterprise has made it possible for you
to obtain these distinctive components
from your usual wireless dealer—at
prices within the reach of every radio
constructor.
Here are illustrated and described two
components of the range. If you would
know about them all, write for our
Booklet P59.

The special nintliod of construction greatly
facilitates mounting and preserves the original
accuracy of judgment.
Rheostats.
Supplied in Resistances of 6, ro, 20, 30 or 50 ohms,
with current carrying capacity of trom 1•5 to -3
amps. nice 2/6 each.

-Pa.cent

Potentiometers.
Supplied in Resistance of goo ohms, with cturcnt
carrying capacity of .25 amps. Price 2/6 eas .h.

THE

IGRANIC-PcENT TRUE STRAIGHT LINE
FREQUENCY VARIABLE CONDENSER.
A high-grade variable condenser with low-loss charac
teristics, a true straight line frequency curve and
negligible minimum capacity. Fixed and moving plates
are of brass, riveted together and soldered, ensuring
permanent alignment and sound electrical connection.
Only two small pieces of highest quality insulating
material are used, so arranged that the absorption
losses are negligible.
Dust-proof bearing results in smooth, silky movement.
Positive stops at minimum and maximum are contained within the bearing.
Single or three-hole fixing is provided for.
Two condensers can be mounted to form a dual
instrument with single dial control.
Prices:

IGRANIC ELECTRIC CO. LTD., 149, Queen Victoria St., London.

.
0.5035

mid.,

14/6: '
0 005 mfd•, 16 6.

Works: Elstow Rd., Bedford

Excfusive Manufacturing Licensees of PACENT Radio Essentials.

A2
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MAP C ON II
VALVES

Type D.E.3

The naine MARCONI on a Valve
is a guarantee of outstanding
performance, sound design and
extreme durability.
The best
known experimenters and the
principal Broadcasting stations of
the world are equipped with
MARCONI Valves.

Use THE MARCONI D.E.3 Dull
Emitter for economical working.
Equally suitable as a Detector
or L.F. or H.F. Amplifier. Current
consumption oo6 amps. For use
with a 4-volt accumulator or 3
dry cells.

Write for Publication No.

IVritc for Valve Publication No. 443.1.

Marconiphone
IDEAL

STERLING
"Miniloss"

Transformers.

Square Law

Each Transformer
guaranteed to
comply with the
curve
supplied
with it.
Tyie •
A" .tio 2•7 to
4 toi
•
C*
..
6 to 1 }

•

Junior Model.

364P.

Variable Air

a

Condenser.

-

uo05
•oot

30/Price

rafd.
mid.
!JIM

Price 211„ 241„ 30/-

New Reduced Price 21/-

inn

Marconiphone
High-Frequency
Choke.
For coupling H .
F.circuits. Suitable
for all wavelengths up to 4,000
metres.
Price 10/6

MARCONIPHONE
" Velvact " Potentiometer.
Perfectly silen tand smooth in operation
Ittrconiphone Wavemeter.
Enables any station to be
identified without waiting for
its call sign.
Range 300-500 metres.

Price 011113

Not recommended for crystal sets.

l'rice complete with Dry Cell

Marconi-

£3 :T

phone
Auto
l'arallel
Seres
VARIOMETER.
Entirely new pattern. Without awe condenser and connected TO TOO ft. serial, it
covers wavelengths 23o-It3u
metres. With a 'can Condenser in parallel wavelengths
up to 33 80 metres may be
rèceived.

:6

Marcomiphorte

Price 143/.

Advertigements for " The

and STERLING
COMPONENTS

The Marconiphone Company, Ltd., Registered Office: Marconi
House. Strand, London, W.C.2 and
210-212, Tottenham Court Road, London, W.I.

STERLING " Non
Pong" Shock Absorbing Valve Holder.
Does away entirely
with all microphonic
noises.
Price 3/6

Wireless World" are only accepted lion& firms we bcheve to be thoroughly reliable.
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-a 4 valve `'allII -stations receiver for

ART
tiller
mrcale.6--

LONG RANGE CONCERT
RECEIVER

This set provides areliable all stations circuit at areal'y
reasonable price. It is highly selective; distant stations can I
e
tuned in without "local interference." The set is supplied
in handsome polished oak case complete with grid bias battery.
FULLER'S UNITED
ELECTRIC
WORKS.
LTD.,
CHAD WELL HEATH
ESSEX.
Telegrams

" Fuller. Chadwell Heath."

Telephone: Ilford 1200.

Opal inspection
windows for valves

Detector

HF Amplifier
Control.

LF Control.

Aer ial
Tuning
Condenser Centro!.

Control.

Anode Tuning
Control.

Selector Tuning
Switch.

Anode Reaction
Control

RAD I0

THERE IS NOTHING BETTER THAN THE BEST—WE SUPPLY YOU WITH THE BEST.
USE

S.O. No. I. Single Open.

S.F. No. 4 Single Filament.

THESE JACKS

Price 1/8.

Price 2/6.

S.C. No. 2.

AND

Single Closed.

BE

SATISFIED

Price 2/2.

D.C. No. 3.

D.F. No. 5. Double Filament. Price 3/1..

J.

Double Closed.

IPair Plug.

I BRITISH THROUGHOUT I
Ask your dealer for catolokues or write direct to

I

—

Price 2/9.

Price 2/9.

TESTED 500 VOLTS
UPR/CHTIYPE

E HOUGH, Ltd., Edison Bell Works, LONDON, S.E15, & HUNTINGDON.

INSIST ON EDISON BELL CONDENSERS
THEY ARE BRITISH MADE AND GUARANTEED BYA NAME WITH 30 YEARS REPUTATION BEHIND IT
Mention of "The

MI.M6
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World," when writing

to advertisers, will ensure prompt attention.
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TIPS

A Section Mainly for the New Reader.
A "NEITTRODYNE" PROBLEM.
Probably the greatest difficulty
confronting
the
designer
of
a
" 2 H. F. neutrodyne " receiver is to
arrange for reception of the long
waves. Suitable plug-in transformers
do not seem to be generally available,
and in any case they are apt to be
bulky. and difficulties may arise in
mounting them in such a way that
magnetic interaction is Prevented.
One is, indeed, apt to envy the
American designer, who is called
upon to cover only a restricted waveband, and, in consequence, finds it
comparatively easy to produce a neat
set without undue complications and
with a " clean" layout and simple
An excellent method of overcoming
these difficulties was suggested in
The Wireless World for October
2 TSt, 1 25, where there was described
a neutralised H.F. unit containing
two amplifying stages.
The output
of the second transformer was connected to a standard pin-and-socket
plug, so •that it could be connected
across the grid and filament of the
first valve of a conventional detector
and L.F. receiver by merely removing the aerial coil from the latter and
substituting the amplifier plug. The
transformer secondary was tuned by
what- was originally the parallel
A.T.C. of the receiver, the aerial
connection being, of course, transferred to acoupling transformer connected in the grid circuit of the first
H.F. valve.
It will hardly be necessary tu stress
the advantages of such an arrangement. For local work the H.F. amplifier is disconnected (which operation should only require a few
moments, if a suitable system of interconnecting leads is arranged), and
the simple receiver is used with plugin coils for reception both of the
near-by short-wave station and for

Daventry and other long-u a\e transmitters.
For distance work on the
250-550-metre waveband, where, of
course ' there is the greatest need for
ahigh degree of sensitivity and selectivity,
the
amplifier
should
be
connected up.
If an existing detector-and-L.F.
receiver has a coupled aerial circuit,
this system is still applicable, as the
plug connected across the transformer
secondary may in this case be inserted
in the secondary instead of the aerial
coil socket.
0000
SWITCHING A RESISTANCE-COUPLED
AMPLIFIER.
Due to the fact that resistancecapacity coupling does not afford such
a high degree of magnification per
valve as is obtainable from the L. F.
transformer method, it is usual to
provide three stages of amplification
when the former system is adopted.
If, however, suitable valves are used,
with sufficient high-tension voltage, it
will be found that two low-frequency
stages are ample for local work under
most conditions, even if the detector
is not preceded by H.F. amplificao
el.T.

il

o
TO
PLATE
GET.
VALVE

—

G.B

LT.
4
.
o

1.—Switching

a tht ee—valve resistance—
capacity coupled amplifier.

tion, and, therefore, to avoid overloading, some form of switching
should be introduced in order that

the 'operator may use the appropriate
number of valves for the strength of
signals being received.
As has frequently been pointed out
in this journal, it is correct practice
to arrange switching in such a way
that the .loud-speakei is always in the
anode circuit of the last valve, -if .this
is (as is generally' the :case) the
only one in the receiver ,capable
of handling sufficient power, for its
satisfactory operation. . It will, accordingly, be best to arrange to switch
off the second L. F. valve, and this ,
may conveniently be effected by following the scheme of connections suggested in Fig. r. When the switch
is " up," all valves are in operation.
At the expense of a very slight
complication in wiring, and by the.
use of a three-pole switch in place of
that shown, automatic filament control
may be introduced by wiring the filament circuit of the valve to the spare
pole in such a way that its continuity
is broken when the valve is switched
off.
0000

CARE OF DULL EMITTERS.
The manufacturers of dull-emitter
valves almost invariably specify the
maximum anode voltage which may
safely be applied to their products
without unduly shortening their lives.
Users should remember, however,
that it is not so much the voltage applied as the current passed in the
anode circuit which will decide how
long a satisfactory degree of emission may be obtained.
If the characteristic curve of a
typical small power valve is examined, it will be seen that a heavier
current is flowing with only 8o volts
applied to the plate and a zero grid
than is the case with 120 volts hightension and a correct value of negative voltage impressed on the grid.
This is a further argument in favour
of observing the rule that grid bias
A 25

wiTellszo
wute

371

MARCH loth, 1926.

signal strength and distortion, due to
encroachment on the lower bend of
the curve, it may safely be assumed
that the voltage .of the high-tension
battery has dropped.
In making this test, it has been
assumed that the grid battery itself
is in order, and is supplying roughly
the voltage indicated at its various
tapping points.
This is perhaps
rather abold assumption, but is likely
to be justified unless the battery is
an old one, as the current taken from
it is negligible.
In the case of areceiver employing
reaction,
it is generally possible to
0000
make a good guess as to whether
TESTING THE H.T. BATTERY.
the H.T. voltage has dropped appreciably by noticing if the reaction
When a suitable meter for reading
coupling can be made tighter than
che voltage of the high-tension batusual without producing actual osciltery is- not available, a rough-andlation.
ready test, giving a good idea as to
Still another fairly helpful indicawhether this component is at fault,
tion is provided by the adjusting
may be made by varying the negative
screw of certain loud-speakers; if it
biassing voltage applied to the grid
is possible to move the magnet pole
of one of the L.F. amplying valves.
pieces closer to the diaphragm than
If it is found that a grid voltage of
the normal setting without producing
alower value than would be expected
(both from previous experience and a the usual rattling sound, it may be
assumed that the anode voltage has
knowledge of the characteristics of
fallen off.
the valve) results in a diminution of

should always- be applied to an
amplifying valve.
It is usual to connect either the
grid return lead or the leak of a
detecting valve in such a way that a
positive voltage is applied ;here our
only
means of
reducing anode
current, with a consequent saving
both in valves and high-tension battery, is to use the lowest possible
voltage value of the latter, consistent
with good results.
Luckily, most
valves operate well as detectors on
quite low anode voltages—lower, indeed, than those usually applied.

While none of these tests afford
absolutely conclusive evidence of the
condition of the H.T. battery, they
are helpful when no definite method
of testing is available.
0000

H.T. FROM THE MAINS.
When using the supply mains as a
source of anode voltage for a directcoupled receiver, it is often necessary
to insert a large condenser in series
with the earth lead. In spite of the
fact that the negative main may be
earthed, it is not unusual to find that
there is a difference of potential between this earth and the earth connection of the set, with the result
that differences of voltage due to
fluctuations in the supply, etc., may
affect the grid of the first valve.
Generally speaking, better results
are obtained if a coupled aerial circuit is used. In this case there is no
metallic connection between the aerial
and the mains, so there will be no
need to insert a series condenser. It
is not likely that instability will be
introduced, as the low-tension battery
will be more or less " earthed"
through the mains.

DISSECTED DIAGRAMS.
No. 21.—A " Parallel Feed-back" Reflex Receiver.
For the benefit of readers who find difficulty in reading circuit diagrams, we are giving weekly a series of
sketches showing how the complete circuits of typical wireless receivers arc built up step by step. Below is
shown one of the alternative arrangements for obtaining both hitih- and low-frequency amplification from a
e
ingle robe.

___
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+
H.T.

H

_

..

G
u;
2

ki.T.
-

.

---

u;
i
•

LT.

L.T.

-

P
1
The
conventional
arrangement of a valve with completed filament circuit, and
the tuned secondary of an
aerial coupling transformer
connected between the grid
and negative filament lead
A 26

2
The anode circuit is completed through the primary
of an H.F. transformer and
the H.T. battery.
Across the
tuned secondary is connected
a crystal detector, the output
of which is passed through—

3
—the primary
of an L.F.
transformer, the secondary of
which is connected between
filament and grid of the valve:
a condenser and choke are
inserted, the former preventing a short-circuit as far as
L.F. pulses are ccreerned—

—while the latter performs a
similar function with regard
to H.F. currents.
'Phones
are inserted in the anode circuit, while the grid is biassed
negatively.
The
batteries
may be earthed.
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NOTES.

SHORT-WAVE

A Review of the Past Month.

i

r

`IFIE month of January has, on the whole, pro‘ed
rather disappointing to short-wave enthusiasts, and
conditions for long-distance working have been far
from favourable on the popular 45-metre band.
A
number of experimenters returned to the higher wavelengths, and a considerable amount of two-way working
was carried on with stations in the U.S.A. on and around
90 metres, the Americans using 7o-8o metres, the arrangement which was so extensively used during the early part
of 1925.
Contact has, however, been maintained with stations in
U.S.A., Canada, and the Antipodes .on 45 metres by
many of the better-known stations on this side, and
although perhaps the strength of the received signal has
not been so good as those heard on 7o-8o metres, the
shorter wavelengths have been practicajly free from the
rapid fading effects which render good communication
exceedingly difficult.
Active South Americans.

well into the early morning before good reports and contact have been obtained.
Australian amateurs have been few and far between,
and are usually only on the air during the week-end,
although A 3BD and A 6AG have been copied on Wednesday evenings at 7p.m. G.M.T. New Zealand stations
are, however, to be heard almost every morning between
6 and 8.30. Z 2AC has been particularly active, and is
now endeavouring to establish contact between his own
country and South Africa. Quite recently this station,
when in communication with G 2KF, arranged to be on
the air during the evening of the same day with the express purpose of working, or at least attempting to work,
O A6N, and was received by the London station on his
first call on 37 metres at 5.30 p.m. G.M.T.
The attempt to connect the two countries failed, however, for, although the English station informed A6N
and also Russian NRT. that thç Z station would call
them, the call was not heard in Cape Town.
A Station Frequently Heard.

Brazilian stations have been heard at good strength
using 35-40 metres as early as it p.m. G.M.T., but for
our stations to effect communication has been a different
matter, for in almost every case the South Americans
have reported strong atmospheric disturbances at their
receiving stations which have rendered two-way working
impossible.
American stations in and around New York and occasionally amateurs in Porto Rico have exchanged signals
with England, but our men have had to continue working

BELOW 100 METRES.
Communication." which

The station at Saigon, Indo-China, operated by
French 8QQ is particularly active and may be heard
calling and working stations in almost every part of. the
world, especially those in France and Palestine. TÉe
intermediate sign used by F 8QQ is FI, and that used
by 6YX (Palestine) is P.
The Philippine Islands
stations, who, for the main part, work traffic schedules
with U.S.A., employ the letters PI to denote their location, and of these stations PI IHR still has the best
signal.
On Sundays, between 2 and 5 p.m., this
station may be heard working at regular commercial
rate with U.S.A. 6th District, and it is only on very
rare occasions that a G
station is able to hook him.
Several stations operated
by the U.S. Navy and Air
Force have been erected in
the Panama Canal zone; one
of the latter, located at CocoSolo and using the call sign
U99X, has been in touch
with this country.
Experimental stations in
Sweden are increasing in
number and may be heard
almost any time of the day
or
night
working
with
France, Italy, and Finland,
and are conspicuous for the
pure D.C. notes, which, although weak, are very easily
copied. It would seem that
The apparatus used by Mr. P. II forte in his lecture on " Short—Wave
the majority of the Swedish
he recently gave to the London Students Section of the Institution of
amateurs are relying on dry
Electrical Engineers.
A 27
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Short Wave Notes.cells or accumulators for their plate supplies, and that
their power is limited owing to this reason.
Iceland BG r, who a few months ago was prominent
on 90 metres and who .was successful in working several
British stations, has ceased operations temporarily, the
owner and operator being at present in this country.
Recently a station signin ,, GFD, whose location is
given as Leuchars,' Scotland'', was heard on 45 metres
exchanging signals with GHA in Malta. GCS, who was
logged some time ago on the same wavelength, has seemingly returned to his more natural surrourrdings on the
higher waves.
Untiring British Transmitters.

The activities of the G stations continues apace.
G 2LZ may be heard at all timeg of the day and night,
and from the recent successful efforts of this station the
best performance is the regularity with which contact is
held with PI tHR and 0 A6N. Many experimenters are
wondering how the operator at 2I.Z manages to continue
*orking throughout the day and night irrespective of
BCL's and loss of sleep. G 2NM does not appear to be
.
quite so busy in the ether of late, but manages to work a
few long-distance stations at week-ends.
G 20D has
been heard working on 45 metres with telephony, and has
also been in touch with his old friend A 2C.M. Canadian
IDD has been in contact with many G stations, and
his signals have been logged on 40 *
metres as early as
7 p.m.
The 20-metre band still fails to attract the main body
of .our experimenters, although U 2AHM has repeatedly
endeavoured to stimulate the interest on this side by
arranging tests on 18-20 metres on Sunday afternoons,
when most of our stations are listening. Steady signals
from this American station are to be received at 5 p.m.,
and it is possible, under favourable weather conditions,
to carry out some very interesting tests with him.

MARCH yolk, r926.

To give a general idea of the conditions governing
short-wave working during ,the month of January, the
following extracts are taken from the ion- book of a G
station engaged in experiments on 0 and 45 metres.
e

2

'January 3rd.
Signals exchanged with U 99X, U.S.A. Air Station, CocoSolo, at 1 a.m. G.M.T.
2.30 a.m.-Station NBA heard calling U 6BHZ.
3 a.in.-NOSN (U.S. Submarine Bac, Coco-Solo) working
with U 8BWW.
4.7 a.m.-Exchanged signals with U 1RD.
4.55 a.m.-Two-way working with U 4BI: (13 signals

gaining strength).

5 a.m.-NKF heard calling BZ 5AB.
5.30 a.m.-BZ lAB calling CQ. Rio.
11 a.m.-CQ de BK8.
6.20 p.m.-Two-way working with 0 A6N.
12 midnight.-No signs of signals from U.S.A. on either
20 or 45 metres.
Jonuary Oil.
G.M T.

11.15
11.20
11.2i
11.30

p.m. - U 5AB working with BZ lAB.

p.m.-CQ from BZ SQl.
p.m.-4BC de WIR. Strength only R3..
p.m.-BZ SQ1 working with U 1CeP.

January 9111.
G.M.T.

8.20 a.m.-Two-way communication with Z 3AF.
8.57 a.m.-CQ de A 2TM.
9.5 a.m.-BYZy Q48.
9.15 a.m.-Called fiv U 2AES.
6.5 p.m. -CRI' (India) working with 0 A6N (Cape Town).
6.25 p.m.-Called by O A6N, two-way contact till 7.10 p.m.
11.25 p.m.-U 2CXL working with BZ lAB.
12.30 p.m.-BZ lAB in touch with U 5111.
January 1711t.
G.M.T.

5.30 p.m.-Two-way communication y.ith A 511G (South
Australia).
6.15 p.m.-Tests with O A6N.
7.45 p.m.-Canadian lAII received strength R5 steady
7.52 p.m.-CQ de A 3EF
8 p.m.-CQ de 0 it4Z.
January 22nd.
G.M.T.

HIDDEN ADVERTISEMENTS COMPETITION.
The following are the correct solutions for "The
Wireless World" Hidden Advertisements Competition
for February 21th issue, 1926.
Clue No.

Name of Advertiser.

Page

r Midland Radiotelephone Mfrs., Ltd...
2
The London Electric Wire Co. and Smiths, Ltd.
3 Wilkins .and Wright, Ltd.
4 The Paragon Rubber Manufacturing Co., Ltd.
5 The Dubilicr Condenser Co. (1925) Ltd.
6 The Marconiphone Company, Ltd.
..

6
r7
2
ro
z
iv

The prizewinners are as follow:
H. J. Pearce, Croydon
..
R. J. Winhott, Hampstead
L. F. Wilkinson, Southampton

..
..

Ten shillings each to the following:.
A. I. Rimer, Warkworth.
C. de Beaufort, Leusden, Holland.
T. Davies, Barry Dock, Glamorgan.
W. Blundell, Fleet.

A 2
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10 20 p.m.-Heard BZ lAB in touch witli PI 3AA.
10.28 p.m.-BZ 1CH calling CQ.
.
10.40 p.m.-Heard BZ 1CH calling SOC.
Jan nary 24th.
.
G.M.T.

6.30 a.m.-In touch with U 2AIIM.. arranging 20-metre
tests.
5.30 p.m.-Tests with U 2A11.11 on 20-metre band.
••••

Improving Conditions.

The first few *vs. of February have proved more
favourable, and a considerable improvement in receiing
conditions has been noticed.
Observations on KDKA workilág on the shorter' wavelength show that this station varies in strength and quality
to a great extent from night to night, often .becoming
entirely indistinguishable.
INTGY has .recently reduced .his wavelength from around
40 metres to 33 metres, and has been heard at fair strength
within the last few days but the quality of the telephony
received leaves much to be desired.
American stations using the ordinary broadcast band
(300 to 500 metres) have failed almost entirely this season,
and in very few cases indeed have their signals or programmes been heard in this country.

••

•
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TOPICALITIES FROM
The New B.B.C.
The extent to which the Postmaster.
General decides to recommend the alteration of the present broadcasting constitution, on the strength of the Broadcasting
Committee's report, will provide a forecast of the development which the
industry is likely to experience in the
next few years.
Changes that are Desirable.
I learn that the officials of the
B.B.C. are agreed that some changes
are necessary in the constitution and
are anxious to see the public service
character of broadcasting widened; but
while so much remains to be done in the
way of research and experiment, and while
we are still only on the threshold of fresh
_revelations respecting the scientific possibilities of radio telephony, it would be a
bad move to alter drastically the present
system on the administrative side by the
introduction of bureaucratic control. The
opponents of nationalisation will feel some
misgivings at any attempt to form acloser
union between broadcasting and Government, and it is not unlikely that the
critics of the service who have been most
vociferous in the past three years will be
the first to clamour, when it is too late,
for a return to the old conditions.
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SAVOY HILL.
responsible for the breakdown. Listeners
would thus know that the station is working all right and would have preliminary
warning of the nature of the trouble,
which could later be announced more
fully.
0000

A Mystery Solved.

By Ow Special Correspondent.
Warnings of Breakdowns.
I referred recently to the consideration
which is being given by the B.B.C. engineers to a scheme for advising listeners
when trouble has occurred in the transmitting apparatus of a broadcasting
station, so that no listener shall be put
to the unnecessary trouble of overhauling
his receiving apparatus on the assumption
that the fault is at his end. A suggestion which will go some way towards dealing with this question may soon be put
in operation. It is that a series of dots
should be transmitted when telephone
lines or outside broadcast apparatus is

The mystery of wireless interference in
the St. John's Wood district, to which
allusion was made in these columns a
fortnight ago, has been solved through
the publicity given to the matter. It
was stated that for over two years past a
listener in that district had been the
victim of a system of high-frequency
interruption and had spent a good deal
of time in trying to trace the source of
the trouble. Violet rays from a nearby
hospital were first of all suspected; but
at length the interference was found to
be due to a postal franking machine at
the local sorting office.
00 0 0

A New Radioview.
The new programme on March 20th will
begin with a broadcast founded upon
Ouida's famous novel, "Under Two
Flags," which will consist of six radioviews similar in production to those given
of "Westward Ho! " The essential story
pf the book will be told; but no attempt
'has been made to adhere absolutely to the
original version. Certain incidents have
been transposed to make it possible to tell
the story within convenient time limits,
while others are suggested by inference
only. The aim of the producer has been
to make a radio story founded on the
novel, rather than to give a mere radio
version of the novel as written.
0000

Wee Georgie Wood.
That
well-known
comedian,
Wee
Georgie Wood, will appear before the
microphone at 2L0 on March 20, when
he will broadcast songs and stories.
0000

CRYSTAL TRANSMITTING CONTROL.
An engineer at WGY, Schenectady, holding
the piece of quartz crystal, less than an inch square and barely I/8in, thick, which con—
tr.-4o the 50 kilowatt output of the famous station.
The crystal maintains the frequency
at exactly 790 kilocycles.

Cardinal Bourne to Broadcast.
Cardinal Bourne, Cardinal Archbishop
of Westminster, is to broadcast for the
first time on March 17th, when he will
speak in support of the toast of "Ireland," proposed by the Prime Minister
at the St. Patrick's Day banquet of the
Union of the Four Provinces of Ireland
Club at the Hotel Cecil. The Chairman
of the Clutr, Mr. Jeremiah MacVeagh,
will broadcast an introductory speech in
addition to proposing the Royal Toast.
The string band of the Irish Guards will
also be heard from the Hotel Cecil on
this occasion.
A 29

37 8
St. Patrick's Day.
The St. Patrick's Day programme from
2L0 studio will be entirely Irish in éharacter. It will begin at 8.0 p.m. with a
relay of the bells from Armagh Cathedral.
Tho programme will. consist of Irish
orchestral items played by the Wireless
Orchestra, favourite Irish ballads by
Molly O'Callaghan (contralto), recitation
of Irish verse by Florence Marks, stories
from Jerome Murphy, an Irish entertainer who has been heard many times
on the wireless, and songs by Denis
O'Neil -(baritone), who will give a number
of those exhilarating Irish songs which
are written .by Percy French, including
the old favourite, " Phil the Fluter's
Ball."
ccco
Scenery to Aid Broadcasting.
The critics seem to. have devel,ped
divided opinions respecting the play " The
QusiSt of Elizabeth,' by Reginald Berkeley, which provoked some protest when
it was broadcast from 2L0 about amonth
ago. The paper which then declared that
the play was " gruesome " took the opposite view when the play was staged.
coco
A Different Atmosphere P
•• The opinion expressed by one crit ic that
the stage setting conveyed a different at•znosphere from that of the broadcast performance, and the reception of the play
was consequently more favourable, may
have some truth in it. The B.B.C. will
shortly be testing this psychological lac.
tor in radio plays by providing the actors
with appropriate costumes and introducing scenery. The question of the reception will, however, still remain with the
listener, and in order to carry the idea
to its logical conclusion it will be necessary for him to reproduce, as far as possible. the conditions of the theatre, even
as the B.B.C. proposes to do.
For
example, it would help the listener considerably if he were to turn the lights
down during a radio play transmission.
0000
Imagination.
Imagination would thus be helped in
visualising any scene that is described.
In the majority of human beings the
functions of the ear have been developed
to a less extent. than those of most other
organs of the body.
The eye is undoubtedly much better developed.
In
wireless reception, therefore, the imagination must assist the ear, say those concerned in dramatic production at Savoy
Hill, to a much greater degree than is
the case under tine other conditions, in
view of the fact that the eye is useless.
ocoo
A Galsworthy Broadcast.
On March 28th Mr. Conal
iordan
will read a sketch entitled "Philan.
thropy," from Mr. John Galsworthy's
book " Caravan." Mr. O'Riordan has at
present the exclusive rights for broadcasting Mr. Galsworthy's works, and the
selected sketch is at once !ludicrous and
tragic.
The little revue " Out of the
Hat" will be broadcast on March 31st.
It is written by Mr. George Western, the
popular member of " The Roosters," and
his brother Kenneth.
A 30
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FUTURE FEATURES.
Sunday, March 14th.
LONDON. —3.30 p.m., H.M. Grenadier Guards Band, violin recital, songs and recitations.
9.15 p.m., De Groot and the
Piccadilly Orchestra.
MANCHESTER .-3.30 p.m:, The Incidental Music of Grieg by the
Augmented Station Orchestra.
Monday, March 15th. • '
LONDON.-8.43 p.m., Act III of
"Rigoletto "
(Verdi),
performed by the B.N.O.C., relayed from Bradford.
9.15
p.n., Albert Sandiec and the
Grand
Hotel,
Eastbourne,
Orchestra.
DA N'ENTR Y. — 8.30
p.m.,
"The
Waterman," by Charles Dib.
din, 'produced and conducted
by L. Stanton Jefferies.
CA ft Din'. —8 p.m., March Winds.
Orchestra and Songs.
G SGOW. —8.20 p.m., A Popular
Programme.
Tuesday, March 16th.
Loigurg.-8 p:m.. Chamber Music.
The Kutcher String Quartet.
Binstisc: HAM. — 8 p.m., Musical
Comedy.
BCH' RNEMOUTH. —9 p.m., Variety.
Leo Dryden in his own CornWednesday, March 17.
LONDON. —8 p.m.,
St.
Patrick's
Day.
DAVENTRY. —8.30 p.m., The String
Band of the Irish Guard.
8.45 p.m., The .Prime Minister.
ABE [IDLE X.-9.15
p.m.,
Scottish
Programme.
BELFssr.--9 p.m.. Carillon from
Armagh
Cathedral.
Dance
Music:.
NEWC ASTLE. —8 p.m., St. Patrick's
Day Programme.
Thursday, March 18th.
LONDON. —8 p.m., Symphony Con' cert conducted by Weingartner.
BIRMINGHAM. — 8 p.m.,
" The
Dream.of C,'erontius " (Elgar).
Gr.,,00w.-10.30 p.m., The Scottish
Regiments Series.
Friday, March 19th.
LONDON —8.30 p.m., Potted Musical Version of " La Fille du
Tambour Majen" (Offenbach).
BOURNEMOCT H.-8 p.m., The New
Forest Concert Party.
CAR DIFF. —8.30 p.m., " A Cameo of
the Court of St. James."
3IAN CHESTER. —8 p.m., Lancashire
Talent Series.
NEWCASTLE.-8 p.m..
Syncopated
Music and Humour.
Saturday, March 20th.
ABERDEEN. — 8 p.m.,
Musical
Comedy and Drama.
BIRMINGHAM. — 8 p.m.,
" Down
South."
The Station Repertory Choir in Plantation Songs
and Spirituals.
MANCHESTER.-8
p.m.,
Popular
Concert.

"The Disorderly Room."
"-The Disorderly Room " is to be given
on Api-il 1st. Mr. Tommy Handley, who
is earning a name as a radio comedian,
and is also a familiar figure on the variety
stage, is again appearing in this amusing
musical sketch by Eric Blore.
0000
Music While -Travelling. The reception of 5XX and other broadcast programmes or. the Cornish Riviera
Express during a non-Stop run of 237
miles on March 2nd showed conclusively
that the use of wireless on passenger trains
is a possibility of the near future. For
this experiment a seven-Valve superheterodyne with frame aerial was used. • In
Plymouth Station 5PY was received on
the train in good volume and without
interference. After Plymouth, until the
train reached the borders of Somerset,
hills
and
railway
cuttings
between
the train and 5XX affected reception. It
was found that when, as the train progressed on its journey, certain hills were
in direct line with Daventry, as revealed
by the compass, fading to a very marked
degree took place.
As, however, this
phenomenon was pot of regular occurrence, it was suggested that the hills
under the lee of which fading took place
must be those in which mineral deposits
were most marked.
0000
Fading.
No fading was noticed when the train
passed beneath bridges, but as a i•ule the
transmission faded out in the middle of
tunnels and returned with a rush some
ten or fifteen yards from the opposite end.
A singular effect observed was that,
whereas the fading out had been gradual,
the transmission came in at full strength.
In Brent tunnel a successful attempt was
made to continue the transmission right
through the tunnel by altering the tuning.
It does not appear obvious how this could
affect the reception, but it is stated
that it did.
0 0 0 0

Distortion.
At times the volume was cut down in
order to impréve the purity, and experiments were tried with directional changes
of the aerial. One expert opinion declared
that there is undoubted daylight fading
on 5XX and that it was experienced on
'this occasion.
Distortion seemed to be
present when the frame was turned on to
5XX at an angle of about 45 degrees from
the line of direction of the train, whereas
it was not present when the frame was
turned away from that angle, thus indicating that the distortion was probably
caused from the station and not from the
train.
Other scientific deductions were
that in train transmissions the aerial must
be across the carriage rather than pointing direct at the station. If the frame
is in line with the train interference from
generators in distant carriages will be
brought in at once. As the line curies
and as the train proceeds the direction
of the transmitting station relative to the
train is changed. This suggests the use
of a "gyro" for eying the direction
desired.
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A Two=yalye Circuit with
Capacity Control of
Reaction.
By

ji.lo
r

obtain satisfactory reception on wavelengths down
to fifteen metres by no means implies that the
components forming the high-frequency circuits
are to be assembled or mounted in a weird manner.
Neither does it mean that the. amateur must build a set
that is useless on other wavelengths.
Rather one must admit that if a set be designed with
short-wave reception as its primary function, then the
advantages so gained in reducing the losses will obtrude
when the set is used on the present British broadcasting
band. That is essentially the case with apparatus
described here.
Fig. ris a schematic diagram of the circuits, an examination of which is interesting.
A two-valve set is indicated; one detector and one
note magnifier of an elementary character, but differing
from the usual two-valve set with reaction in the manner
in which the latter is applied.
Reaction Control.

The reaction coil is fixed in position, while the bypass condenser C3 across the H.T. and phones or th.c
primary of a low-frequency transformer is made variable.
'File reactance of this condenser to high-frequency current;
being variable, the method therefore provides a convenient control of reaction.
High-frequency chokes are shown at X, V. and Z.
The first two mentioned are in the filament supply leads,
while Z was designed to keep hack the H.F. currents
from the second stage, where they are not wanted. X
also acts as an H.F. choke in the negative lead of the
high-tension battery, it will be noted.
Reading notes of the experiences of other experimenters
in the reception of the higher frequencies influenced the
writer to make provision for these chokes ;actual working tests have proved their utility to be decidedly questionable. In fact, it was found that unless the correct
winding was used results were vitiated more than otherwise; oscillation was not so easy to control, and, in
short, if the correct choke were used results were apparently little better and oscillation no more easily obtained

F. A. BOYCE.

than when the chokes were removed altogether and the
sockets short-circuited.
The effect differs with the valves, however, and as one
may encounter conditions under which chokes are necessary, it would be advisable to make provision even if
the units are not wound up at the outset. We would add
here that when the circuit was set up roughly on the
bench for test purposes, chokes were really needed to
obtain oscillation; it would seem then that the deign of
the final apparatus alone is responsible for their being
sometimes superfluous.
Coupling to the Aerial.

Other deviations from the conventional are the fixed
condensers in the aerial, earth, and grid tuning condenser
leads. For the reception of British broadcasting, these
condensers can be short-circuited, and the connections
made in the usual way ;this straightforward method can
he used downwards until the wavelength approaches the
natural wavelength of the aerial.
\I

COMMON
NEGATIVE

0+LT.

Fig.

1.--Circuit diagram.
Chokes X, Y and Z are inserted in
the filament leads and anode circuit of the first valve to confine
H.F. currents to the detector circuit.
A 31
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Short-wave Receiver.—
2
21
/
4'.—..L.r— 25
/8»—*--e--In the experimental stage of the design
extraordinarily misleading results were
obtained, due to the manner in which the
aerial was coupled to the set. The use of
a loosely coupled aerial with interchangeable coils was tried and discarded, since to
obtain any degree of signal strength the
coupling, though relatively loose, was tight
D • ; 'D
enough to stop oscillation altogether when
G, •
the grid circuit was tunod to a harmonic
of the aerial circuit.
This made the set
A
unmanageable.
Eventually coupling bv
.metallic connection to the aerial was indcated and louder signals were obtained the
IA
higher the tapping to the grid coil.
Again; in proportion to the height of the
tapping the set would oscillate the aerial
to a harmonic. Finally, it was found that
11
by inserting a suitable fixed condenser rig. 3.—Drilling details of the front panel. Sizes of boles are as follow: A, 1/81n. dia.,
countersunk
for
No.
6
B.A.
screws;
B,
dia., countersunk for No. 4 wood
between the aerial and the negative of the screws; C, 5/32in. dia.; D, 5/32in. dia.,118in.
countersunk for No. 4 B-A. screws;
system, -as shown, control over the whole
E, 7132in. dia.; F, 9/32in. dia.; G, 5/16m. dia.
tuning range of the conderIser was possible,
the under-side through clearance holes. With the excepthough at the aerial harmonics again a few degrees more
tion of the variable condensers the high-frequency units
of reaction condenser ate required.
stand supported on small posts of ebonite rod sin. diaWith such a coupling and a standard outside aerial,
meter.
This method lengthens all leakage paths, while
short-wave signals can be brought up to good strength.
it is an attempt to keep masses of insulating material from
Fig. 2 shows the layout of the baseboard. The basethe high-frequency field.
board itself scales 12m. Xgin., and consists of ebonite

1

sheet hin. thick.
This is subsequently screwed to a
wooden baseboard tin, thick and tin, shorter in the width
—as will be seen in the photograph—allowing the important terminals to stand clear of the wood at the back.
The use of thin ebonite facilitates working, as the components can be fastened down by No. 4 B.A. screws from

Mounting the Components.

We have endeavoured to make Fig. 2 as clear as
possible by leaving out details such as soldering tabs
and other obvious points. The 12111. xgin. x in. sheet
should first be drilled out with No. 4 B.A. clearance
holes at every point shown, excluding
terminals but including the fixing
centres for the L.F.
transformer.
Remember also that the Bretwood valveholders stand on posts.
For the tuning coils 21in. posts are
required, five in number. For the choke
sockets X, Y and Z three tin, pieces
should be cut, while the choke formers,
shown with the socket in Fig. 4, may be
tackled to advantage, three in number,
each 2111. long. The grid condenser and
leak posts as well as the supports for the
valve-holders are each tin. long, five in
number.
Care should be taken in cutting up; if
possible give the job to a man with a
lathe; he will be able to part off to size
and drill and tap each end very quickly.
If a hack saw sis used it will require
some skill to cut the rod square.
The valve-holders are tapped No. 6
B.A. and screws provided; it may be
convenient to leave it at that and_tap
the top of the posts No. 6 B.A. to suit.
The posts are now to be fitted to the
baseboard by No. 4 B.A. countersunk
2.—Layout of components on the baseboard, which is cut from 1/81n, ebonite
sheet.
The ebonite base is screwed to a wooden baseboard 12th. x Sin., leaving lin.
screws from below.
overhanging at the back for the terminals.
A
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Short-wave Receiver.—
The McMichael condenser clips are mounted in the
manner shown in Fig. 2 j in one case—exactly opposite
the grid tab of the first valve-holder—both condenser and
leak clip are mounted together to dispense with one lead.
The low-frequency transformer can be fitted last of all
when the wooden baseboard
3
/4.DIA.
is
attached,
since
wood
screws can be used, incidentally keeping down the
ebonite to the wood on that
edge.
The screw-down neutrodyne condenser can be fixed
2
i I permanently to the back
.
1
.top edge of the 0.0003
Ormond variable. The
neutrodyne condenser carries
J
4
two terminals; one assists
in keeping the fixed plate in
position.
Under the fixed
plate is an ebonite distance
piece and a brass washer,
both threaded upon a short
Fig. 4.—For ner and socket
mounting
or H.F. choke
length of
No.
4 B.A.
coils.
screwed rod, which at the
other end simply screws into a keyhole-shaped base of
insulating material.
The whole of the fixed plate arrangement should be
taken apart and reassembled. Before doing the latter,
however, drill and tap. a No. 4 B.A. hole in the back
of the top strip of the Ormond
to take the No. 4 B.A. screwed
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rod of the neutrodyne condenser.
The rod should be
screwed right through its hole in the neutrodyne condenser's base and made to enter the new hole. .The brass
washer, the ebonite distance piece, and the fixed plate can
be assembled in turn, but now fit a soldering tab and

L
it—
Fig.

2/
12.--).-1

5.—Cylindrical former for H.F. transformer windings.

a thin nut in place of the terminal to hold the fixed vane
in position; in any case, the screwed rod is now not long
enough for a terminal.
The fitting of the variable condensers is a sure test
of one's skill in the use of the dividers and drill ;if the
spindle is not directly in line with the holes made in the
front panel later the dials will wobble, and, on the other
hand, if the holes in that case are not oversize the spindles
will bind.
The ebonite extension spindles are of ein. rod. At
the condenser end the latter should be drilled and tapped
to take the vernier spindle,
since a locking nut is supplied
to make fast.
On the other
hand, the condenser ends of the
short pieces should be drilled
out with a fin, hole and fitted
with a small cheesehead setscrew, say No. 6 or No. 8
B.A.
In tightening up these
set-screws later, be considerate
lest the thread be stripped in
the ebonite.
Extension Rods.

Plan view of the receiver with short-wave coils in position.

At the operating end of the
vernier
extension
the
rod
should be tapped and drilled
No. 2 B.A. to take a short
length of No. 2 B.A. screwed
rod, upon which the standard
ebonite knob will screw.
The ends of the 'larger
variable condenser spindles can
be treated in one of two
ways : either by reducing
the tip to a fin, diameter or
by drilling out and inserting
carefully a short length of
fin,
brass
rod.
Both
methods allow of the dials
A 33
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Short-wave Receiver.—
being fastened by the set-screw supplied with the Ormond
dials. In point of fact, the cuttinc, and threading or
drilling and tapping of the gin. rod' is another job for
a friend with a lathe to obtain satisfactory fittings and
to save time.
We now pass to the front panel of tin. ebonite. The
dimensions given in Fig. 3 need no amplification, but
it must be remembered that the upright centres
for the condenser dials depend absolutely on the
thickness of the wooden' baseboard. Thàt used
by the writer is rin. thick. If another thickness is found convenient or desirable then the
difference must be added or taken from the .
given—by adding the two lower figures
together—othergise the binding of the
condenser spindles or the wobbling of the
dial mentioned previously will occur.
The condenser spindle holes «are drilled
o
u°,in. - diameter and
opened out slightly
with a'reamer. The .dual rheostat hole,:
for the spindles are drilled
in. and
opened out in a similar way, while the
fixing holes have rin. centres for the
screws supplied with the units.
The
latter fixing points aré unnecessary if
you are fortunate enough to obtain centre
fixing models.
•The three screw holes at the lower
edge should be adjusted to come nicely
along a middle line on the edge of the
wooden baseboard. Brackets, so far as
we know, are not standard fittings; the
holes should be drilled, therefore, to
suit those purchased or made.
As we have said, in the reception of
British broadcasting all condenser clips
with the exception of the raised grid
rectifying condenser are short-circuited
by means of a brass strip in each case.
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bared and gripped under one valve pin collar; pressed
into the long slot and out again at right angles by means
of the transverse slot; the wire is then wound down to
the valve pin end again, where it is advantageous to
make a nick on the edge of the former to keep the wire
in position before it is gripped under the other valve pin
collar. If some amyl acetate celluloid solution is available it will not be wasted on the coils to fix the wires
O

o

o

9
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Wiring.
The set should be wired with No. 16
S.W.G. square or round section tinned
copper wire, and can be carried out
easily by following the wiring diagram
(Fig. 6).
The leads in the .highfrequency circuits shoyald be kept as
short as possible, but this is easy since
the layout is designed to help.
The
grid tab of the first valve-holder is but an inch from the
grid condenser and leak clip. The grid end of the aerial
coil will eventually be plugged into the socket post just
to the right and above the last-mentioned post. In short,
the grid and anode ends of the aerial and reaction coil
respectively are next to one another. This point should
be noted particularly, otherwise reaction will be incorrect.
The McMichael neutrodyne condenser is connected directly
across the Ormond upon which it stands.
If choke coils are found to be necessary, refer to No. 4,
noting that a shallow saw cut is made the entire length
of the former, and at the top ashorter one at right angles
to it. In preparing to wind, the wire should first be
A

.ee"
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Fig

6.—Complete wiring diagram.

permanently in position; but great care must be exercised
to ensure that all traces (Fif the solvent are dried out.
The design of the coils has, perhaps, taken up more
time than the design of the set and its subsequent construction. In the first place, for the lowest values (or
the highest frequencies) brass rod kin. diameter was used.
Ends of the coils fit exactly, of course, into the coil
sockets raised upon the posts. To show the style of coil
one was plugged in when taking one of the photographs.
Excellent results were obtained, including the reception
of NKF (Anacostia, D.C.), on 17 metres, and an amateur
in Buenos Aires, Argentina, South America, on 18 metres.
Subsequent experiment, however, proved that by using
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Short-wave Receiver.—
the Paxolin or Ebonite tubing and valve pins together
with No. 18 S.W.G. enamelled wire distant signals
could be found and brought up to apparently the same
strength.
Theoretically, there should be greater lOss
with such a supporting former in contact with the wire throughout its
length, and writers usually plump
for the air-spaced and self-supporting coils, in face of which we
cannot, once more, be dogmatic, but
would say that up to the present we
find no advantage in departing from
the àtandard coil formers of this set.

wcglle

3S3

for the remaining 30. The wire is bunched, therefore,
somewhere near the neutral point of the coil.
This
method can be adopted throughout according to the wire
available. For the reception of Daventry, the 21in. is
completely filled with No. 40 S.W.G., S.S.C. wire,
while the reaction coil is filled with 38 double, both single
layers, and because the wire was to hand.
With regard to the valves, the best results in volume

Coil Formers.

Fig. 5 shows the method
of constructing the formers,
and coils are as below; the
direction of winding must
always be the same :—
Turns 8, 12, 20, 30 and
40 of
No.
r8
S.W.G.
enamelled copper wire, and
from that point using any
convenient wire, wind coifs
similar to the values of the
well-known duolateral coils,
i.e., 50, 75, roo, 150, zoo.
etc.
Reference
to
the
photograph shows that no
attempt has been made to
locate the
wire on
the
End view, showing one of the H.F. chokes.
former in the case of the
short coils.
Eight turns are spread out conveniently
and distance and ease of operation have been obtained
along the 4in. between the centres of the valve pins, and
on D.E.3 valves (the o.o6 class).
the same
ith the others until, on the 40 turn coil, the
On the short waves care must be taken to eliminate
turns lie side by side.
all noises; though normal H.T. voltages are used the
battery must be up to scratch, while the leak should be
The series tuning condenser is taken put at the 40
coil and cover is obtained if the 75 coil is next plugged
connected to negative of the filament. Regarding condenin, but it will be found convenient to wind up the 50 coil
sers it would be as well to add that other good quality
units should work as well, and no doubt a considerable
since at this point the aerial and earth connections can
be changed over to the normal arrangement; that is to
improvement could be effected by using a slow motion or
vernier condenser of the cam movement type so long as
say, the aerial is connected to the extra terminal carrying the series condenser, and the earth to the other with
there is no back lash, rather than the separate control as
shown.
the condenser clips short-circuited. The 50 coil will be
found useful here. Difficulty may at first be experienced
Results.
when tuning is somewhere in the vicinity of the natural
Results are good all round; with the D.E.3 valves
wavelength of the aerial, but it can be dodged by trying
mentioned, normal H.T. and an outside aerial 2L0 at
another coil for reaction and perhaps short-circuiting the
zo miles on an Amplion is loud enough for a room
series condenser clips (aerial terminal) until the best comr5ft. X r2ft. One has to be careful in speaking of loudbination is found for broadcasting.
speaker results; by the above we mean that one has to
It is very nice to be able to select suitable wire to give
raise one's voice to speak to a companion in the room.
the correct number of turns exactly between the zpn.
Dancing to the Orpheans is pleasant from the volume
centres of the valve pins, so forming a solenoid; this
obtained. All other B.B.C. stations are tunable. This
entails the use of so many different gauges of wire. If
shows that low-loss design effects decided economies on
the 3oo-600 broadcast band is well cared for, the other
normal wavelengths.
longer coils need not be strictly solenoid. The writer
On the higher frequencies, amongst many we have to
is using 75 turns of No. 26 gauge Mars stranded wire
report the reception of WI•IP, the " Bowdoin " of the
for the grid coil in the reception of 2L0 and too turns
MacMillan Arctic Expedition; NKF, the well-known
for reaction. The first nicely fits the coil former; in
American precision station, and amateurs in North and
the second case, however, 6o turns are wound on, then
South America, and as far away as Australia.
the wire is taken back for ten turns, and forward again
A
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Brain Waves of the Wireless Engineer.
Screened Aerial-Earth Circuit from
Receiving or Transmitting Set.
(No. 242,759.)
Application date: October 20th, 1924.
Mr. W. Rawstborne describes in the
above patent specification -a receiving or
transmitting circuit in which the usual
aerial-earth circuit A, E is screened or
shielded from the rest of the set by a

Improved Leading-in Device.
(No. 243,517.)
Application date: Nov. 19th, 1924.
Mr. A. H. Guinness describes in the
above patent specification an aerial leading-in device comprising a pair of metal
plates adapted to be placed on opposite
sides of the glass of a window in combination with a yoke for holding the
plates in position and terminals for connecting the aerial to one plate and the

The complementary halves of the stator
and rotor are secured one half to each
outside surface of two flat rings of •
insulating material C spaced apart by distance pieces I).

cl
2
c, b

•• •• E
Aerial circuit coupling.

(No. 242,759.)

Varlometer construction.

step-down transformer B, the primary
b' of which is arranged in the aerialearth circuit, the secondary b2 being connected through live wires D, or one wire
and earth, to the primary d of a high
frequency step-up transformer C adjacent
to the succeeding instrument in the set.
the secondary winding c2 being in circuit
with such instrument.

Bearings E consisting of complementary
metal strips are fitted between the flat.
rings C and serve to make the necessary
connections bet ween the stator and rotor.
0 00 0

0000

Single Battery for H.T.,
Grid Bias.

L.T.

and

(No. 233,718.)
Convention date (Germany): May 7th,
1924.
The
Edison
Swan
Electric
Co.
describe in the above British patent
specification
a
circuit
arrangement
u-hereby a single battery B supplies the
filament K through the medium of two
resistances W, and W. connected respec-

(No. 244,879.)

Capacity lead-in.

(No. 243,517.)

wireless apparatus to the other. The two
metal plates A and the glass of the
window form a fixed condenser in series
with the aerial lead-in.
The yoke member is U-shaped and is
made in two portions, one consisting of a
piece of springy material such as spring
steel C and the other of insulating
material D.

Four-electrode Detector Circuit.
(No. 223,580.)
Application date (France): October, 1923.
The invention of Compagnie Générale
De Telegraphic Sans Fils relates to a
detector circuit for a four-electrode
valve 1. having two grids 3, 4, and an
anode 5. According to the invention the
input circuit is between the outer grid 4
and a suitable point in the filament heating circuit, and the output circuit between

0000

•
Improved Variometer.
(No. 244,879.)
.4pplica(on date: Nov. 5th, 1924.

Anode current and grid bias from the
L.T battery
(No. 233,718.)

tively between the two terminals of the
filament ait.1 the two terminals of the
battery B, the sanie battery also supplies
the voltage for the plate A and the grid
G.
A 36

Mr. E. W. Rovenden's invention consists in the arrangement of the supporting structure for two relatively movable
inductances whereby the capacity hysteresis and other losses are kept as low
as possible and the efficiency of the
instrument is maintained as high as
possible.
The stator A and rotor B are shaped
to form hollow zones of a sphere and
retained in shape by means of adhesive
tapes.

Four-electrode valve detector circuit.
(No. 223,580.)

the inner grid 3 and the anode 5, the
outer grid 4 being maintained at a positive potential with respect to the negative
end of the filament. Reaction may be
provided between the input circuit. and
the circuit of the inner grid.
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Definitions of Terms and Expressions commonly used in Wireless
Telegraphy and Telephony.
The concluding instalment of a section that has been continued week by w2ek with the object of forming an
authoritative work of reference.
Volt.
The practical unit of electrical
pressure or potential or electromotive
force.
It is defined as that electrical
pressure which is required to drive a
steady current of one ampère through
a fixed resistance of one ohm.
It is
equal to 10 4 absélute electromagnetic
units of potential and to 1/300 electrostatic units.
Volt. Amperes.
The product of current
and voltage in an alternating current
circuit taken independently of the
power lactar; the apparent power in
an A.C. circuit.
Voltage.
A term commonly used to
mean electromotive force or potential
difference measured in -volt's.
Voltage Amplification.
The ratio of the
output voltage to the input voltage of
an amplifier. The voltage amplification
of a three-electrode valve when used
as a thermionic amplifier depends on
the mnyification constant of the valve,
the inirriml impedance of the valve,
and the external impedance of the plate
circuit.
The higher the ratio of the
external impedance of the plate circuit to the total impedance the higher
is the voltage amplification. Theoretically the voltage amplification cannot
be greater than the amplification constant under any conditions, and in
practice it never reaches this value.
Voltage
Amplification
Factor.
See
AMPLIFICATION CONSTANT.
Voltage Drop.
Sec POEENTIAL DROP.
Voltage Multiplier.
An extra series resistance for use with a voltmeter to
enable it to read higher voltages than
possible with the instrument alone.
Voltmeter.
An instrument for the dite, t.
measurement of voltage, the readings
being given by a pointer on a scale.
The construction of the instrument
does not as a rule differ from that of
an ammeter, only the nature of the
winding and connection to the circuit
being different. See M OVING Con. and
MOVING IRON INSTRUMENTS.
For high frequency voltage measurements the ordinary type of instruments
is not suitable. See THERMIONIC VOLTMETER. M OVING COIL INSTRUMENTS,
and M OVING IRON INSTRUMENTS.
N'olume Resistivity.
See SPECIFIC RESISTANCE.

W.

ranged so that a desired frequency is
." filtered out," other frequencies being
suppressed.

Wander Plug.
A plug at the end of a
flexible wire for making connection
with any one of a number of sockets
such as those on a dry battery as used
for the high tension supply for threeelectrode valves.
Watch Receiver.
A telephone receiver
made in a compact form resembling the
shape of a watch, the term usually
being applied to a telephone receiver
%Odell lias only one earpiece.
Watt.
The practical unit of electrical
power, being the rate at which work
is done by a current of one ampère
under an electrical pressure of one volt,
the power in a D.C. circuit being given
by the product of amps. and volts. See
POWER and POWER IN A.
C.CIRCUITS.
Wattful Current.
Another term for the
power component of an alternating current.

Wave Form.
The actual shape of the
curve showing the values of an alternating quantity for successive instants
throughout one complete cycle. .
Wavelength.
The distance at any given
instant between the maximum positive
points of two successive waves.
The
relation between the wavelength, the
velocity of propagation, and the frequency is quite a simple one, viz.,
velocity = wavelength x frequency,
so
that for wireless waves we have
A=3x10a/f, where À is the wavelength in metres, and f is the frequency in cycles per second, the
velocity of propagation of ether waves
being 3x10° metres per second. Thus
for a frequency of a million cycles
per second the wavelength will be
3X10' ÷ 10` =300 metres,
the
wavelength being inversely proportional to
the. frequency.
The wavelength of a
tuned circuit is given by A=188,5 %/1..C,
where L is the inductance of the circuit in microhenrice, and C is the
capacity in microlarads.

Wattless Current or Wattless Component.
An alternating current or the component of an alternating current, which
is out of phase with voltage by 90°
and thus does not represent any power.
See POWER IN A.
C.CIRCUITS.
Waves (electrical).
The disttirbanees of a
regular nature which are set up in the
ether by electrical oscillations in a conductor,. these disturbances radiating
outwards from the conductor in all
directions with the velocity of light,
namely,
186,000 miles per second.
These waves or disturbances have two
distinct components, mie being set up
by the oscillations of potential in the
cOnductor and known as the "electrostatic component," and the other being
set up by the oscillations of current in
the conductor and known as the "magnetic component." See RADIATION.
Wave Aerial.
A special form of aerial
whose length is equal to a simple
multiple of the wavelength to be
received, the open end being connected
to earth through a resistance, the end
being a voltage node.
This type of
aerial
has
considerable
direct ional
properties.
It is also known as the
"Beverage aerial."
Wave Distortion.
See DISTORTION.
Wave Filter.
A combination of inductances, capacities, and resistances ar-

Wavemeter.
An instrument for the
measurement of 'wavelength.
The instrument takes various forms; in the
fit-st place the wavemeter may either
send out waves of known length or may
simply he equivalent to a calibrated
receiver; then, again, each of these two
classes can be either (a) a buzzer wavemeter for sending and a crystal for receivine(b) aheterodyne.wacemeter.
-See BUZZER W AVEMETER and HETERODINE W AVEMETER.
Wave Shape.

See W AVE .FORM.

Wave Trap.
A special sharply tuned
rejector circuit included in a receiving
circuit in order to eliminate some undesired strong signal whose wavelength
is near to that of the desired signal.
Weak Coupling.

See LOOSE COUPLING.

Wheatstone Bridge.
A device for the
measurement of resistances by a null
method.
A battery
supplies two
parallel circuits which are each divided
into two portions. One of the parallel
circuits consists of two fixed resistances
P and Q, called the " ratio arms," the
A
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Dictionary of Technical Terms.—
other circuit consisting of a variable
known resistances S and the unknown
resistance to be measured R. A galvanometer is connected between the junction
of P and Q and the junction of S and

Wheatstone bridge method of measuring
resistance.
R.
When S is adjusted so that the
galvanometer shows no deflection, then
QxR=PxS, or R=PS/Q. See POST
OFFICE Box and METRE BRIDGE.
Wipe Out.
The state of affairs which
occurs in a valve circuit where a grid
condenser and h¡gli resistance leak is
used, on the occurrence of a violent
signal such as that of a strong atmospheric disturbance; the grid is given
such a high negative charge that the
valve is rendered inoperative and no
signals can get through until the excessive negative charge on the grid has had
time to leak away.
Wire
Gauge.
Set)
STANDARD W IRE
GAUGE.

General Notes.
Mr. D. Woods (5WV), Station House,
Braintree, Essex, was in two-way communication, at 1940,. on January 16th.
with EG BH at Cairo, working on 5
watts with a LS 5-valve. Signals from
each station were about R4.
Mr: Wor.dS
asks if any other British amateur has
yet worked with EG BH.
Mr. E. J. Simmonds (G 20D), Gerrards Cross, has been carrying out tests
on a 23-metre wavelength with Egypt.
On February 15th and 16th at 1800
G.M.T.
telephony
transmission
was
effected with an input of only 4 to 5
watts.
He sent, by speech, a difficult
combination of figures, input powers,
etc., all of which were perfectly received
by the operator in Egypt and repeated
back on telegraphy. Mr. Simmonds was
using an Osram T 250 transmitting valve,
and the total absence of distortion was
remarked on by the Egyptian receiver.
The strength of his signals was given as
R9. Mr. Simmonds believes that this is
the first time a 23-metre wavelength has
been used successfully for long-distance
telephony on such inputs, and the results
are the more surprising because, during
the same period, his 45-metre set, with
an input of over 100 watts, failed to
convey intelligible speech to the same
station.
000e
The attention of amateur transmitters,
who for various reasons do not wish
their full addresses published, is directed
to the suggestion printed on page 298 of
our issue of February 24th, that extensive use of the Monomark system would
A 38
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Wired Wireless.
A s,s,Mem whereby
messages are sent through wires by
means of high-frequency currents, the
sending and receiving apparatus being
very similar to that used for ordinary
wireless transmission through space. A
number of different messages can be
sent simultaneously on the same line,
each on a different frequency.
By,
iteans of filter circuits at the receiving
end the messages are separated out and
taken down by a number of operators
or automatic recorders.
Wireless Beam.
Wireless waves sent
more or less in one direction from a
special aerial system part of which acts
as a reflector.
Wireless Compass or Wireless Direction
Finder.
See DIRECIION FINDER.
Wood's Metal.
An easily fusible alloy of
lead, tin bismuth and cadmium, used
for mounting receiving crystals in their
cups. The alloy melts at a temperature
below 70° C., and therefore the rectifying properties of the crystal are not
impaired by excessive heating when
being mounted.
Work.
Work is said to be done when
an applied force overcomes a resisting
force through a certain distance. The
C.G.S. unit of work is the erg, being
the work done when a force of one dyne
acts through a distance of one centimetre. The practical electrical unit of

TRANSMITTING NOTES
AND QUERIES.

enable them to receive reports from
listeners without the necessity of disclosing their private addresses.
0000
The Secretary of the Association des Radio-Amateurs Français informs us that
all QSL cards for French transmitters
will be forwarded if addressed via
"Radio-Amateurs," 45, rue' St. Sebastian, Paris XI.
0000
Col. E. C. Jennings (G 50C), GelliDeg, Kidwelly, S. Wales, will be glad to
hear from ally transmitters on 180-200
metres with a view to arranging tests on
C.W. and 'phone.
0000

Mr. A. E. Livesey, of Ludlow, Salop,
informs us that on February 22nd at
10.10 p.m. he heard Uruguay Y CD1
calling BZ 2AF, and asks if this station
has previously been heard
by any
listeners in England. He has also, since
December 1st, 1925. received. forty different Brazilian stations.
0000
Mr. C. H. Targett (G 6PG), 21, High
Street, Dartford, who has been experimenting with an underground aerial, was
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work is the joule, which is the work
done when a current of one ampere
flows for one second under a pressure
of one volt, i.e., the work done when a
power of one watt is expended for one
second. One joule 10' ergs.
X.
X.

The usual symbol for reactance.

" X's."
A name commculy applied to
atmospheric
disturbances
or
atmospherics.
" X" Stepper.
A special device used in
connection with a wireless receiver to
limit the interference caused by atmospherics.
In one form a conducting
path is provided between a node in the
aerial circuit and the earth, so that any
currents whose frequency is different
from that of the, desired signals is conducted away to earth.
Z.
Z.

The usual symbol for impedance.

Zero Method.
See NULL M ETHOD.
Zero Potential.
For practical purposes
the potential of the earth is taken to be
zero ' and any conductor at earths poten tial is said to be at zero potential. See
EARTH POTENTIAL.
Zincite.
A crystalline oxide of zinc used
in conjunction with bornite or copper
pyrites as a crystal detector, the combination being known as a " Perikon
detector."
in communication on February 22nd with
P 3GB, G. de Bianchi, at Funchal,
Madeira.
He was transmitting on a
wavelength of 44.8 metres with an input
of 8 watts, using 230 volts H.T. from
D.C. mains, M.O. DE5 valve, and a
Hartley circuit. The aerial is 70ft. long,
50ft. of which is buried to a depth of
18in. to 24in. Signals were reported R5
on 0-v-1 receiver.
0000
We give below the addresses to which
cards for unknown foreign transmitters
may be sent for forwarding.
Most of
these have appeared before in these
columns, but, for ready reference, we
have collected them together.
Belgium.—lieseau Belge, 11, Rue du
Congrès, Brussels.
Chile.—C'omm.
L.
M.
Desusaras,
Casilla 50D, Santiago.
Germany.—Herr Rolf Formis, Alexanderstrasse 31, Stuttgart.
Holland.—M. R. Tappenbeck, Hon.
Sec., I.A.R.II. (Dutch section), FIoogduin, Noordwijk-aan-Zee.
Italy.—Signor Franco Pugliese, Sec.,
A.D.R.I., Via Borgonuovo 21, Milan.
Spain.—Sein.
Miguel Moya, Megia
Lequerica 4, Madrid.
Sweden.—M. Bruno Rolf, Hamngatan
1A, Stockholm.
U.S.A. — The
Traffic
Manager,
A.Tt.R.L., 1045, Main Street, Hartford,
Conn.
0000
QIt A's Wanted.
G 2ZA, D 7XP, PI 3NO, SMKG, PT 1,
PT 2, etc. (on 28 to 31 metres).

fiill®
Need

MARCH loth; 1926.

3e7

•

ZWO

e

Secretaries of Local Clubs are invited to send in for publication
club news of general interest.
All photographs published will
be paid for.
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The Modern Loud-speaker.
A fortune awaits * the experimenter
who invents a loud-speaker giving faithful reproduction of all sounds, said
Mr. Welcher, a founder member, in his
lecture before the Ilford and District
Radio Society on Tuesday, February
23rd. Mr. Welcher, who dealt with loudspeaker developments, provided a mass
of useful information gathered during
his extensive experience in the manufacture of loud-speakers.
He considered
that the present-day loud-speaker was anything but the most efficient component in
a wireless receiving installation.
0000

Superheterodyne v. Neutrodyne.
A discussion on Superheterodyne v.
Neutrodyne attracted a large audience at
the meeting of the Golders Green and
Hendon Radio Society on February 18th.
Mr. A. S. Bremner, B.Sc., opening the
discussion in favour of the " superhet,"
stated that he preferred this instrument
owing to its selectivity and ease of
manipulation. The neutrodyne found a
champion in Mr. C. L. Thompson, who
argued that the superheterodyne was
extravagant in the number of valves it
employed. He considered the absence of
an aerial a disadvantage, and that the
detector valve, owing to the poor input,
did not work at its maximum efficiency.
He contended that the frame must be
counted as a third control, and while, in
a properly designed neutrodyne, the
three condensers could be made to give
practically the same reading, those of
the superheterodyne were always different.
Hon.
Secretary:
Lt.-Col.
H.
A.
Scarlett, 357a, Finchley Road, N.W.3.
0000

Home-builders' Night.
A " Home-constructed Set Night" was
held with great success by the Norwich
and District Radio Society on February
12th, when an enthusiastic band of members brought their home-built receivers
for testing on the club aerial. Variety in
design characterised the sets submitted,
which could be roughly classified as
"experimenters' " and
listeners' " instruments.
Considerable interest was
taken in a three-valve (1-v-1) portable receiver in which dried wood was used in
place of ebonite.
Other instruments
claiming special attention were a handsome 0-v-2 set, a short-wave receiver,
and, last but not least, a three-valve
neutrodyne.
.
The society's transmitting section spent
a profitable evening on February 17th,
when a number of British and Continental

amateurs were picked up on wavelengths
in the neighbourhood of 45 metres.
Hon. Secretary :Mr. J'. Hayward, 42,
Surrey Street, Norwich.
0000
A.C. Mains for Plate and Filament.
The advantages of A.C. over D.C.
electrical mains from the wireless amateur's point of view were referred to by
Mr. A. W. Knight in his interesting
lecture before the Croydon Wireless
Society on February 15th.
The lecturer exhibited a particularly
neat and compact rectifier which he used
for obtaining H.T. from the A.C. mains.
A convincing demonstration was given in
which a receiving set was first tuned in
to 2LO, an ordinary dry cell battery
being used for H.T. supply. The A.C.
mains were then brought int,ci use by
means of the rectifier, a quick change
over being obtained with an ordinary
D.P.D.T. switch.
The success of the
rectifier was amply proved by bringing
it, close to the receiving set, not the
slightest sign of hum being noticeable.
Useful instructions were also given for
utilising the rectifier for L.T. supply.
FORTHCOMING EVENTS.
WEDNE '
SDAY, MARCH 10th.
Radio Society of Great Britain. Informal
meeting.
At 6 p.m. At the Institution of Electrical
Engineers, Savoy
Place, W.C.2.
2'alk. on "Portable Receiving Apparatus," by Mr. F. II.
Haynes,
Assistant
Editor
of
The
Wireless World.
Tottenham Wireless Society.
At the Institute,
10,
Bruce
Grove.
Lecture,
with
demonstration:
"The
Superheterodyne," by 31r. F. J. A. Hall.
Mustrell Hill and District Radio Society.
At 8 p.m. At St. James's Schools,
Fortis Green, N.10: Lecture: "Wireless Reception," by Mr. II. F. Mists.
Edinburgh and District Radio Society. la
R.S.S.A. Hall.
Technical Lecture by
a representative of the B.B.C.
Barnsley and District Wireless Association.
At 8 p.m. At 22, Market Street. Lecture:
(I.) "Valves." by Mr. D. W.
Milner, 13.Se.
FRIDAY, MARCH 12th.
Sheffield and District Wireless Society. At
7.30 p.m.
At the Dept. of Applied
Science. St. George's Square.
Lecture:
"The Trend of Modern Radio Design,"
by Mr. M. G. F. Jones.
Radio Experimental Society of Manchester.
At 7.30 p.m.
At
the Athenevuni,
Princess Street.
Leeture: "The Detector." by Mr. E. Byttertroith,
MONDAY, MARCH 15th.
Haehnea and District Radio Society. " "
Night.
South port and District Radio Society.
At
7.30 p.m.. in St. Andrew's, Part Mu, I.
Lecture by Mr. C. F. Spencer
(lent).
Swansea Radio Society.
Members' Visiting Night.
TUESDAY, MARCH 16th.
Halifax Wireless Club.
Discussion Ecenstig, to be opened by Mr. A. lieer,tt
(610).

-

Hon. Secretary : Mr. H. T. P. Gee,
51-52, Chancery Lane, W.C.1.
0000
Significance of Valve Curves.
On February 17th Mr. L. Hirschfield,
B.Sc., gave the second of his interesting
series of lectures on " Valve Characteristics " before the Muswell Hill and District Radio Society.
The lecturer explained how an intelligent examination of a valve curve can
show us what duty that particular valve
is best suited to perform. Taking as an
example the curious curve exhibited by
a soft Dutch valve, Mr. Hirschfield demonstrated why this valve is so efficient
as a detector.
An interesting circuit was drawn on
the blackboard showing the type of set
used by the lecturer for obtaining clear
reception from 2LO. The set consisted of
a crystal and two transformer-coupled
L.F. valves.
The society is growing rapidly, but
vacancies still exist for new members.
Full particulars may be obtained from the
Hon. Secretary, Mr. Gerald S. Sessions,
20, Grasmere Road, N.10.
0000
Tracing Faults.
Before a keen audience of members of
the Lewisham and Bellingham Radio
Society on February 23rd, Mr. W. A.
Kell lectured on the important subject of
" Tracing Faults." Much of the value
of Mr. Kell's lecture lay in the manner
in which lie described the effects produced by particular faults. A knowledge
of these effects could not fail to be extremely useful.
As was to be expected, the lecturer
was called upon to answer innumerable
questions, a task to which he proved
quite equal. Mr. Kell will shortly lecture
on " Faults in Multi-Valve Sets."
Joint Hon. Secretary: Mr. E. J. Chapman, 56, Crofton Park Road, S.E.4.
0033
Ideal Headquarters.
Through the courtesy of the local
Electricity Committee and the Borough
Electrical Engineer, the Hackney and
District Radio Society have been fortunate in securing the new " Demonstration Halls," Lower Clapton Road, for
their weekly meetings. The new headquarters are particularly suited to this
purpose, being fitted with a cinema, and
a most efficient aerial and earth system.
Seating accommodation is provided for
100 persons.
A good programme has been arranged
for the coming months, and prospective
members are asked to communicate with
the Hon. Secretary, Mr. Geo. E. Sandy,
114, Parnell Road, E.3.
A 39

wfiriguog
wczud

388

¡!ARCH loth, 1926.

1EVERS To
THE EDIToR
The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressed to the Editor, "The Wireless World," Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address.

G6Xes FAREWELL.
Sir,—Being one of the oldest readers of The Wirelees
World from pre-war days, the first. journal in Great Britain
to interest itself ii, the cause of the amateur transmitter,
I wish to express my appreciation for the pleasure and knowledge I have gained through the years, mainly through the
medium of your pages.
In a few days' time I am leaving England to make my home
in Australia, consequently my previously well-known call-sign
6XG will no more be heard on the air from my hands
I wish to say to my many DX friends in Europe that
I hope eventually to be operating from "down under " with
an "A" prefix.
The advent of world-wide amateur communication will help
me to keep those bonds of radio friendship with the Home
Country, and my hope will be for as many QS0's as possible
with my brother DX men here.
I am looking forward to my meeting the sanie spirit of
friendship which exists among the transmitting fraternity here.
Although I naturally leave England with one or two regrets,
I look forward with interest to hearing our "G" signals
over the 12,000 miles between.
DONALD B. KNOCK,
Birkdale, Lanes.
Ex-G6XG.
METRES v. ,KILOCYCLES.
Sir,—May I put in a plea for the retention of the metre
wavelength scale instead of reverting to kilocycles?
I purchased, when in Marseilles, The Wit., l
c.,e W or ld, along
with another wireless periodical, and was delighted to fina
that my old friend had kept to the old unit, while the other
talked mysteriously about 15,000 kilocycles instead of 20 metres,
when giving an article on short-wave reception.
I am all for progress (indeed, who, connected with wireless,
isn't?), but is there any advantage in using "kilocycles"
instead of the widely known term "metres "?
I am a ship's wireless operator and a keen amateur as well,
and what would happen if the Berne International Bureau
of the Telegraphic Union suddenly decided to change the
"Berne List," from a metre denomination to kilocycles?
•Anyway, let the old paper stick to metres, and if anybody
else wishes to use kilocycles—let them.
What are readers' opinions?
EDWARD F. AMOS, Wireless Operator.
C/o Union-Castle
S.S. Co., Ltd:

THE AMATEUR AND MORSE.
Sir,—The suggestion of A. Davenport that Tite Wireless
World should print weekly a few Morse signs to help the
beginner has one fundamental objection, and that is that it
would only train the eye. The brain centres are so isolated
that, this would be of little assistance to the ear. Nothing but
assiduous listening will effect the desired result.
Do not
despair—the art comes in time, and progress gets increasingly
rapid as one learns, and, Hite skating, say, is not readily
forgotten.
After sonic practice the ear controls the hand
A 40

directly without any conscious intervention of the brain.
I
tested this one day by writing down half a dozen words and
looking them up in a dictionary with my left hand while
taking down press with my right.
No doubt experts can de
many other things.
In order to obtain slow Morse signals gramophone records
might be of great assistance.
What the learner requires,
however, is not slow letteis but letters sent at the standard
rate of, say, 12 or 20 words per minute, and with long intervals
between each letter to enable him to think what it is. The
first record might have two or three seconds even, and succeeding records would gradually close up the spaces until
standard transmissions of that speed was attained. A slowly
sent letter, on the contrary, keeps one waiting to see what
it is, aad there is still no time to think. If an endeavour be
made to write down the actual dots and dashes, it is more
rapid to make the dashes vertical instead of horizontal as
shown. In order rapidly to find out, what letter corresponds
to a heard sign it is necessary to arrange the letters in some
systematic way, so as to know where to look. The following
arrangement which I made nmy lie useful to others :—
E
I
•
H•

•
••
•••
••••

•—
•—
e— • •— •
§ •— •— o •
a• — — o —

J •— — —

hue • o —

U •0
• • •—
• • •— •

T —
M o
ch

•—
•
•—
• —•

•
e—
•
•—
C .- o — •
X .- • • --

C • •— • o
? • •— — • •

A •—
NV • —

R
L
•
I"

C.
•
• — — • lb
Q
— •—

e

•
••
•—
— •

•

-

•

• —

I
/

e •— —
• •— •

• •

e
— ••

N
•
D
• •
13 -= • • •

Ships in their conversation use a lot of contractions, and
this is very puzzling, and one wonders if one has made mistakes
in the Morse.
Some I have guessed at from time to time
are the following :—
English.

mge=ii message
psc =. please
see = servii:e
tfc = tratlic
ow =now M heatstone
om = old man
iul =. sec YOU later
73's = hind regards

Fr.Mch.
air = monsieur
lift = bon jour
bsr = bon soir
hep = beaucoup
vet iss voici
prvs — pour vous

gt
ga
ds
iiihr
mlfrd
wdh
wds
tan

German:
-- guten tag
= guten Abend
= danke schün
= mein Herr
= mein Heber Freund
= wirderhüren
= wiedersehen
= Berlin

With practice one can learn to read Mbrse without writing
it down, but I am of the opinion that that means the
development of another brain centre, and that it does not
como from facility in writing.
H. E. ADSHEAD.
Braintree.
[We agree entirely with our correspondent's viow that learning the Morse code is far more a question of aural than of
visual training.
Visual memorising of the Morse code is
but a question of the application of an hour or two.—En.]
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READERS PROBLEMS
"The Wireless World" Information Department Conducts a Free Service of Replies to Readers' Queries.
Questions should be concisely worded, and headed "Information Department."
Each separate question must be
accompanied by a stamped addressed envelope for postal reply.
Care of Accumulators.
My accumulator, which was new about
fifteen months ago, has latterly given
a considerably less period of service
on each charge than its normal rating,
and Iam told that Ishould renew the
acid. I am in some doubt, however,
whether to change the acid when the
arcumulator is in a charged state or
otherwise.
Some advice on
this
matter would be appreciated.
L.F.B.
You should certainly renew the acid in
accumulator, ad
and always make a
practice of renewing .it annually.
The
acid should never be changed when the
accumulator is in adischarged state. You
should proceed as follows :—Put th -accumulator on charge. giving it a sonic.
what longer charge than normal, and then
empty away the electrolyte and wash out
with two or three changes of distilled
water, after which fresh acid of the correct specific gravity should be put inU ,
the accumulator.
It is most important
that acid of the correct density be used.
The actual S.G. required varies in different makes of accumulator between the
values of 1.215 and 1.250, and the correct
gravity of any particular accumulator
will be found on the manufacturers'
label of instructions attached to the instrument.
It will be found that it is
possible to put the accumulator into immediate use without further charging,
but in practice it is advisable to place
the accumulator on a slow charge before
it is again brought into use.
0000
A Selective Two-valve Circuit.
I hare lately seen a reference to a
capacity-coupled circuit for which, a
very high order of selectivity is
claimed.
Can you give me any information concerning titis?
D.B.
As is well known, in the ordinary loosecoupled circuit the nature of the coupling
is magnetic, this being brought about by
the magnetic coupling between two coils
mounted, for instance, in an ordinary
two-way coil holder. Good selectivity is
obtained by this method, but, unfortunately, any alteration in the coupling
between the two coils has a very great
effect on the tuning, and retuning is
necessary after each coupling variation.
This prevents any rapid loosening of
coupling in the event of any sudden and
unexpected interference arising, thus rendering it unsuitable for commercial work.
To, obviate this difficulty, a capacity

coupling between aerial and secondary is
used instead of the usual magnetic
coupling, and by this means it is possible to vary the coupling within certain
limits without varying the tuning.
In
the circuit which we reproduce in Fig. 1,
the 0.0003 mfd. variable condenser must
not be considered as a tuning instrument,
but purely as a coupling device between
primary and secondary.
The circuit is
equally suitable for the normal B.B.C.

difficult for the novice to distinguish between the two. There are, of course, as
ninny variations possible in correctly
neutralised circuits as there are in reversed reaction circuits, but the difference
in results obtainable with correct and
incorrect methods is very marked.
It
should be mentioned that the expression
Neutrodyning, strictly applies to only
one system of neutralising valve capacities, namely, that system which is the
H.T.+
H.T+

-'VVVV"-•
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I.

o
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1.—Two-valve

receiver with capacity-coupled tuner.

wavelengths as for Daventry wavelength,
the coils being of the normal value. High
selectivity is possible with a well-constructed receiver of this type.
The Neutrodyne System.
It has been 8uggested to me by a friend
that in reality the neutrodyne method
of stabilisation of H.F. amplifier is
virtually our old friend reversed reaction in disguise. I should be glad,
therefore, if you will either eon.firm
or dispel this aspersion on the
character of the neutrodyne.
Whilst it must be admitted that many
so-called methods of neutralising the
inter-electrode and associated capacities
of a valve are nothing more or less than
variations of reversed reaction, it should
be distinctly understood that a properly
designed neutrodyne receiver has nothing
in common with reversed reaction. The
neutrodyne system is essentially an A.C.
bridge which actually effects stability by
balancing the stray capacity associated
with the valve, whilst many spurious systems affect stabilisation by introducing
negative reaction into the circuit in one
form or another. It is sometimes very

subject of
ITazelt hie,
inventor.

patent rights by Professor
the
original
Neutrodyne
0000

Using Air-spaced Winding for Internal
Connections of Sets.
In modern receivers it appears to be the
practice to wire up with well spaced
wire, presumably in order to lessen
the cupacity between the various
wires in the spaced circuit.
Is it
absolutely necessary to use wiring
for the filament leads, since these are
at all times at earth potential with
respect to both II.P. and L.F. currents?
L.S.E.
Whilst it is important that all wires
which are above earth potential with respect to II.F. and L.F. should be well
spaced it is not only unnecessary to use
spaced wiring for filament leads, but is
absolutely detrimental, since if the filament wires are to be spaced out it will
mean that there is less room for the remaining wiring which does need to be
well spaced. It is advisable that not only
the wiring of the filament leads, but also
all the wiring at earth potential be carried ont in rubber-covered wire which can
be carried along the surface or even
underneath the baseboard.
A 41

•! "

WfiTà1@00

MARCH loth, r926.

WOlfile

39 0
Anode Rectification i Tuned Anode
Receiver.
In the " Readers' Problems" section o
your journal, you give in the issues
of December 2nd, 1925, and January
20th, 1926, two circuits for obtaining alternative grid and anode rectification, neither of which adequately
meets my needs. I have a conventional 1-v-1 receiver employing the
tuned anode system of H.F. amplification, and wish., if possible, to
adapt it for these two alternative
forms of rectification provided that
it does not call for unduly complicated switching arrangements.
So far from being complicated, the
adaption of a receiver such as you describe to alternative anode and grid rectification is exceptionally simple, the only
requirement being a two-way switch. We
give in Fig. 2 the necessary connections;
for which it will be seen that scarcely
any alteration is required in the wiring
of your receiver.
A separate biassing
battery is quite unnecessary, and you can
make use of the existing battery used
for supplying grid bias to your L.F.
valve.
The most suitable tapping for
adjusting the valve to give anode recd
tification is best found by experiment.
Once found, this adjustment need not,

BOOKS FOR THE
WIRELESS EXPERIMENTER
Issued in conjunction with "The Wireless1Vorld."
" THE AMATEUR'S BOOK OF WIRELESS CIRCUITS," by F.H.HAYNES. Price
3/6 net. By Post, 4J-.
TUNING COILS AND METHODS OF
TUNING," by W. JANES. Price 2/6 net. By
Post, 240.
" WIRELESS VALVE RECEIVERS AND
CIRCUITS IN PRINCIPLE AND PRACTICE," by R D. BANGAY and N. ASHBRIDGE,
B.Sc. Price 2/6 net. By Post, 2/ro.
"WIRELESS VALVE TRANSMITTERS
—THE DESIGN AND OPERATION OF
SMALL POWER APPARATUS," by
W. Jump. Price el- net. By Post, 9/6.
" DIRECTION AND POSITION FINDING IN WIRELESS," by R. KEEN, B.Eng.
Price 9/. net. By l'ost, 9/6.
" THE
RADIO
EXPERIMENTER'S
HANDBOOK," Parts I& 2, by P. R. COURSES,
B.Sc. Price 3/6 net. By Post, Do.
Obtainable by post (remittance with order) from
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Dorset House, Tudor St., London, E.C.4,
or ol BookselJers and Bookstalls.

The name of this coil bears no reference to its distance-getting properties, but
it, is so called because of its shape, which
somewhat resembles a pair of binoculars,
it actually consisting of two small cylin-
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Fig.

2.—Alternative grid and anode rectification in a tuned anode circuit.

af course, be touched again, a simple
movement of the switch being all that is
required to change from anode rectification back to the more customary grid
rectification.
000c
Difficulties of H.F. Amplifier Design.
Recently perusing a foreign radio journal,
I came across a ref erence to a
" binocular coil" for which great
claims were made in respect of its
performance in a long distance receiver.
I shall be glad if you can
give me any details concerning the
method in which this type of coil
functions
P. 'W. H.
A

42

drical coils mounted side by side and connected in series.
There are various coils
upon the American market masquerading
under various names such as "toroidal
coils," " balloon coils," etc., all of which,
in common with the "binocular coils," are
designed for the purpose of reducing the
external field of an H.F. inductance or
transformer.
As you know, there are
three main difficulties associated with the
design of a multi-stage H.F. amplifier.
The first is instability due to stray capacity coupling, both between the actual
valve electrodes and also in their associated external winding.
This- is counteracted by means of the neutrodyne system.
Now there is a further difficulty due to

the fact that in th.) ordinary type of inductance, the magnetic field radiates
widely in various directions, and tends,
therefore, to set up a voltage and cause a
current to flow in any wire or coil through
which it cuts as it rises and falls, thus
causing magnetic coupling and consequently perpetual oscillation.
This can
be remedied by widely spacing the coils
and so disposing them that their external fields do not interact with each other.
A third difficulty is that these coils are
apt to pick up strong signals direct from
a powerful local broadcasting station and
so abort all efforts in designing selective
tuning circuits. This latter difficulty can
be got over by placing each coil in a
separate metallic screening box.
The
neutrodyne system, by which the firstmentioned difficulty can be overcome, is a
perfectly successful method.
-The two
methods of widely spacing coils or using
screening boxes possess the disadvantage
of making the receiver bulky and 'difficult
to build, and if care is not taken trouble
may be caused by the eddy currents set
up in the walls of the screening 'boxes.
Certain designers have set out to overcome
these difficulties by producing H.F. inductance coils or transformers having a
dosed magnetic circuit, thus eliminating
the external magnetic field altogether, and
enabling coils to be placed close together witlrant mutual interfetence. and
also preventing any external influence such
as strong nearby signals.having any influence in setting up a current flow in the
coils, any voltage set up across ene part
of the coil being counteracted by an
equal voltage set up on the othes . side,
thus dispensing with the need for complicated screening boxes. These results
are brought about by various methods
such as winding an inductance in toroidal form, which can best be described
by supposing that an inductance were
wound on a cylindrical former of some
flexible matei ial such as a length of the
inner tube of a motor tyre. the ends of
the coil then bent. round so as to form a
complete circle.
In the ballooff coil the
same effect is produced by winding the
coil on a spherical former, ihe wires being
disposed in the sanie position as are occupied by the seams in a footliall.
In the
low hiss variety the spherical former is
net nally a specially prepared small inflated bladder, which is afterwards deflated and removed, the coils being selfsupporting.. The " binocular '' coils consist usually of two long and two short
cylindrical .coils arranged in the 'form of
a rectangle in order to form a closed
circuit.
Although these closed circuit coils have
met with a large measure of success in
achieving the purpose for which they
wére designed, and are actually incorporated in many high-class receivers, they
are not necessarily more efficient, considered from the point of view of inductances, and since they are by no means
easy to construct without special workshop
facilities, it frequently happens 'that the
amateur produces a coil having a very
low efficiency. and such instruments are
therefore best left to the professional
mechanic or purchased ready wound for
inclusion in receivers.
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£10 Weekly in Cash Prizes
A New and Simple Competition
for all Readers of "The Wireless World
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To be continued weekly until further notice.

HIDDEN

ADVERTISEMENTS

Below will be found six reproductions el fragments cut from the Advertisement pages of this
issue of " The Wireless World." Each fragment is a clue. Can you from these clues identify the
Advertisements? Seven cash prizes will be awarded to the first seven readers who send us
correct solutions. No technical skill is required, merely observation. There are no restrictions
or entry fees and the conditions are simple.

£5

for

or in

for the first
correct
solution

£1
the

third

correct
solution
opened.

opened.

and

SO

4

consolation
prizes of

for

the

Each

,A\A

second

correct
solution
opened.

for

the

next

correct

four

solution s

opened.

5

6

CONDITIONS

a. Clues will not, of necessity, appear in the same way as in the
advertisement page,
but may be inverted or placed in sOIlls
other position.

number of entries. Erasure; or alterations on ; coupon gill
disqualify the entry.
4.
The first prize of
will be awarded for the first correct
solution opened; the second prize of La to the next correct solution;
the third prize of L
Ifor the third, and four consolation prizes of
eca/- each for the next four correct answers. In the event of no
readers sending correct solutions the 'wires will be awarded tone
competitors whose solutions are most nearly correct.

3. In order that town and country readers may compete on
equal terms, solutions will not be dealt with unt,I to a.m. on
Monday next. All solutions received before that date will be
retained until Monday moruffig. Competitors may submit any

5. The decision of the Advertisement Manager of The 1Vireless
florid is final, and no correspondence can be entered into.
Competitors enter on this distinct understanding.
No member ai
the stall of the paper is permitted to compete.

AP solutions must be written on the special coupon appearing
on an advertisement page in this issue and addressed to The
Wireless World, Dorset Flouse. Tudor Street, London, E.C.4.
and marked "Hidden Adverts." in bottom left corner.
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CAXTON 4-VALVE CABINET
Made for Editor of Wireless Magazine
for Set "As good as money can buy"
described in issue February, 1925.

For any circuit,
any set,
anywhere
Bracket for back-

VALVE HOLDER

of-panel mounting,
2d. each extra.

Gives perfect insulation, brass tacts almost
entirely air-spaced, minimum capacity effects.
One-hole fixing to base board, or above panel;
easily mounted below the panel.
Complete with soldering tags and fixing bolt.

ATHOL

ENGINEERING

CO..

FEYSIOnt Road, Crummell, MANCHESTER.

Cash with Order.

Fumed Oak

or Real Mahogany polished

...

...

El

5 0

El 14

PANELS

0

With detachable recess fitted Base Board to mount 21 in. by 7in. panel to slide out of Cabinet fr.nt.

Extra 10:- with two beaded front doors totally enclosing fitted panel.
Cabinet overall length 22?, ins.

Width 81 ins.

Height 9 ins.

Polished with the new enamel that gives a glass
hard surface that cannot be soiled or scratched.
SENT FREE.—Catalogue of standard Wireless Cabinets in various
sizes and woods.
Special Cabinets made to customer's orders.
PACKED AND DELIVERED FREE IN U.E.

CONDENSERS
1st ASK THE TECHNICAL EXPERTS.
2nd ASK YOUR DEALER,
but if you experience difficulty in securing
supplies write direct to us giving dealer's name.

PARAGON RUBBER MANUFACTURING Co. Ltd.,
SOLO LCOATES.

CAXTON WOOD TURNERY CO.. Market Harborough
Ill taunt

•

911

11111 1

RADIO COMPONENTS

OF

ADVANCED

DESIGN.

NEW CATALOGUENOW READY.
Straight Line Frequency, Ultra Low
Loss Conderser, Micro-Vernier Dial.
High Efficiency. Low Loss Varia
Coupler. etc.

The FORMO

Company,
CrownWorks. Cricklewood,N.W. 2
,

10 6
1111111n !tli

t

Manchester:
Mr.J. B. Levee. 23 Hartley
St.,

NOW/
When you can ,buy a Loud
Speaker which will give you full
volume,
crystal-clear
reproduction at a cost of 35/- don't
procrastinate! Tell your dealer
you want to hear the new
" Hearthside " now—to-day!
Send Past Card

for new

3 5/-

ALL
GOOD
D EALERS
DE.ONSTRATE •
•
SE E IT TDDAY

catalogue.

General Radio t)o. Ltd., 235, Regent St., W.I

I.cienglininie.

rI

h

No Moro

'GRIPPLESHELL

Burnt-Out Valves!
if you use

"CAN'TCROSS"

1:,zi ,tered design No. 716927.

CONNECTOR

A device for simplifying Aerial Erection

Patent applied foe.)

hese brackets are made Iront r best rituality
%\!might Iron painted with weather-proof enamel.

a lag element for GUM:
to panel to replace the meal 113.
L.T. Terminals.
Tho socket element
rorrespovds to the plug element, and
is irranned to receive the nece.sary
lead., from the respective h011in
en

Ada ,table ta a1 eircurtt
Etainple wired to follows: 1. H.T.1. S.
T.2.
o. H.T.3.
4.
— o. sr.
6. L.T. —

GI

HULL.

SHORT CIRCUITS IMPOSSIBLE.
ACTS AS ADISCONNECTING SWITCH.
EASILY PITTED TO ANY SET.
Termlne15/- each 5Terminal Of- each
7Terminal 7/- each

Peet Free on recce ot Foetal Order and Dealer's name from_

J. & W. BARTON, 22a, Virglnla St., SOUTHPORT

PRICES

Manufactured by

PARTRIDGE
217a,

Combined corner bracket, insulator & pulley
(i- Ilold-off bracket
te'
12'
•
REE ON PAIL.

tSi

'WILSON,

Loughborough

Road,

Telephone Vila.

318
3' 6

ELEEZISe,t.s.

LEICESTER.

Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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MISCELLANEOUS ADVERTISEMENTS.
THE

CHARGE

NOTICES.
FOR ADVERTISEMENTS

columns
12 is : ds or less

l'- and ld

For Sale.—(

i
in

those

for every

additional word, e.g., 18 words 18; 24 words, 2/
.
Naine and address must be counted.
SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
instructions the entire" copy" is repeated from the
previous issue : 13 consecutive insertions. 5"i, ; 28 consecutive, 10"'“ ; 62 consecutive, 15'..
ADVERTISEMENTS for these columns are accepted up
to FIRST POST on THURSDAY MORNING (previous
to date of issue) at the Head Offices of "The Wireless
World," Dorset House, Tudor Street, London, E.C.4, or
on WEDNESDAY MORNING at the Branch Offices.
19
Hertford Street
Coventry • Guildhall Buildings,
Navigation
Street, Birmingham; 199, Deansgate , Man chester.

\mplifiers
.C

In.STI.
times.

increase

'
Price,
completç, 255.

range

five

Oscillating

zincite
Cri.
Original circuit is.
All parts
stocked.-1'.rticulars : Ledsham's, 297, King
Str. et, ILammers:1Mb.
(1817)
'
CIENERATOR, (too volts, Marconi. new,
•-," hand ov povver driven, motor
A.C., 220

I
C
IROIX

For Sale.—Contd.
"Fransforiners,

5.i

and 3.1.

Guar-

‘-.) anteed genuine, 4s. each, postage 4d.
--Continental Supplies, 497, Old Ford Road,

TROPADYAE
London,

E.3.

(18 55 )

—Dixon,
Liverpool.

Kit, as new, what offers?—
Ryeground
Lane,
Formby,
(1851)

QCRAP your 11.T. Battery and buy H.T.
to 250 volts, or D.C. 220 10 2 50 vo lts,
; i..) Supply Unit, complete with flex
and
var. condenser
; Microphone 7s. 6d.;
adapter to plug in ordinary lamp-holder.
Microphone transformer 7s. 6d.; transmitting
Running cost id. per week.
Money-bare
valves, 25 watts,
is. each; accumulator,
guarantee.
Complete, with full instructions,
Exide, new. sf,0 amps., 6 volts., £2 15s.;
305., postage is.—(7ontinental Supplies, 4.97,
offers
rtecepted.-2X0,
13,
Elgin
Avenue ,
London, W.9.
Note.—To work
(1827) Old Ford Road, London, E.
off D.C. current only.
(1850)

Advertisements that arrive too late for a particular
issue will automatically be inserted in the following issue
to 2,5oo Electrostatic Voltmeter , ex - QET "Amateur Mechanic," 4 volumes, as
unless accompanied by instructions to the contrary. All
change for Milliampmeter or highnew, cost
exchange loud-speaker ;
advertisements in this section must be strictly prepaid.
resistar.7e moving coil voltmeter.—Lottimer,
(Soudiers Lane, Salford, Mancull
Postal Orders and Cheques sent in payment for adverThe Croft, Newton Al earns, Renfrewshire,
tisements should be made
payable to ILIFFE '
(18 54)
(1826)
er SONS Ltd., and crossed
Treasury
Notes, • B
'' Transatlantic ''
Receiver.
being untraceable if lost in transit, should not be sent as
Built from good ronsnunents.
I tits
Motor Generator, ielt drive , zoov. ,
remittances.
C, crypt°,
:co ma.,
£12;
.1st o can be used.
Perfect condition,
All letters relating to advertisements should quote the
lading two pairs mitt heel Il. F. transformers,
toner. polished c.s ,•, complete, £4;
number which is printed at the end of each advertisement, M.irk
and the date of the issue in which it appeared.
bo:h :is
seen by app&mment.—Box 6069. -I:1o. or with valves (Milliard & Cossor duIl
The proprietors are not responsible for clerical or printers'
tersi i:13 (plus royalties). Also selection
W ORLD
(1833)
errors, although every care is taken to avoid mistakes.
r.uil;
eoils.—Box 7093, Wilau.Ess WouLD
NUMBERED ADDRESSES.
K-vm.\
-E" R.A.F.10" Receiving Stt,5 D.E.
For the convenience of advertisers, letters may be
Office.
(1832)
0 --ans
salves. telephones, remote
addressed to numbers at "The Wireless World" Office. •
Receiver,
When this is desired, the sum of 6d. to defray the cost of connol
.,n.l rla.osta:, brand new, per- r•i--vALvE " wireless Equipment
registration and to cover postage on replies must he added fect. ./:o:
2 Garnbrell neutrodyne con- I valves (one power), 300-3,000 metres, ento the advertisement charge, which must include the
cabinet.
partition
for
batteries;
ondenser and .lose.1
ts. ; .0003 Dmonde
iwords Box coo, cio "The Wireless World." Only the
(Ir olîers.—Robertson,
t,
Nev
number will appear in the advertisement.
All replies 2.0(.(!,,, Ill.: lot 15 ,;—Loch, 14. Freel.m.I Road, -1St 2 It
should be addressed No. 000, cto "The Wireless World,"
Square, Cambridge.
(1825)
(184o)
Dorset House Tudor Street London
Readers Itill0 Ealing ‘V.5.
Q-VALVE Set, all accessories,ç loud-sneaker ;
reply to Box No. adverlisenienis are Warned against sending Q U1'1' R Ikt Transtor:r.• I
Input,
remittance through the post except in registered rim lopes
•• or ni -crest offer.-130X 7125, Wm k
Cottpl-r.
orit
r.
Range
in all such cases the use ol the Deposit System is recommended,
uss WoEtti Office.
(186o)
and the envelope should be clearly markiil
:
:itt• set.
C0.4 over
Department.'
MATEUR h:ts for disposal 4 " Troyafor,•.\
\Vt.M.D Office.
Mgr DEPOSIT SYSTEM.
mer " super-het
transformers,
£.4;
?
(18;:,)
Readers who hesitate to send money to unknown persons
" King Duality " low loss variable condensers,
may deal in perfect safety by availing themselves of our 9-1 -.\LVE Del. and LA :.with coils. c,75.
Deposit System. If the money be deposited with "The
4.i plus
Rrivalties.—no ,
7043,
\'''Inr.irss tos. e:tch ; 2 " .‘couraltme " dials, 7s. 6d.
Wireless World," both parties are advised of its receipt.
Ro' il " intt.tr-valve transformer,
(18421 each
The time allowed for decision is three days, during which
time, if the buyer decides not to retain the goods, they
tos.--Faulell,
t, Fenwicl: Road, S.E.13.
must be returned to the sender. If a sale is effected we
cMICII.\ El. Transform.
e . 1,
;. 4 ,
(1865)
,'remit the amount to the seller, but, if not, we return the
two each, matched. perle:‘.
od.. or
amount to the depositor. Carriage is paid by the buyer.
MISCELLANEOUS.
..a•pfirale.-•
raylor,
Builder.
12(K.U.
le.
but in the event of no sale, and subject to there being no
different arrangement between buyer and seller, each pays
IIonic
Constructors'
Catalogue.
E!. 1.01`110NE Super Three and Amplifier
carriage one way. The seller takes the risk of loss or
—Stamp : Garner, Everything Wireless,
damage in transit, for which we take no responsibility, l'or
in struents
m
only..—Apply
Kosail transactions up to (to, adeposit fee of si- is charged ;on
3i, I.ittle Britain, E.C.1.
(183o)
stu 11,11, Wrexham.
(18,17 )
transactions over (so and under (50, the fee is .2;6; over
ECON D-I IAN D
Apparatus
taken
in
(50,
All deposit matters are dealt with at Dorset
HAT Offers?-1
Magn:: . ox
r,
House, Tudor Street, London, E.C.4, and Iteques and
kJ part-purchase. of new ones. Leading lines.
,Iagrtavox
3-valve
se:.
cost
£25;
4money orders should be made payable to Dille & Sons
supplied.--Wharton, 9, Victoria Street, Westv.dve Polar. sloping tablar':. cost 1: 3
Limited.
(1412 )
nIE SALE
OF HOME-EONSTRU,
CTED
UNLICENSED
;-• I
v,Americ:m
cost ..C2 ç ; 111111S1 r.
NSTRUCTION its Morse, day or evening.
A New Service to our Readers.
Brown microph0ne nmphfier cabinet, cost
Easy terms.—Telegraph School, 29, TiliWe have made an arrangement with the Patentees
6d.—Lawsen, Peel Souar- . Barnsv•
le
whereby readers who wish to dispose of ahoine-constructed
S37) ng.' ru Rusai I, Peck hant; S. E.
(18 53)
receiver not licensed under the patents made use of, can
A wIREI.F.ss Doctor.—If your set is
do so by means of the Deposit System referred to above.
The person desiring to sell, in sending us particulars for '
Super-Het transformers, nt w, •
mg trouble or you with
advice a cone.
mon :11s at ,o, 4'72 ics.—Crr.1)trer,. 7.7;
his advertisement, will in every case make use ot a Box .Reed Street. Burnley, a.
Lan. -s.
(15.4) potent ,expert will call (anywhere in Greater
No., and should add to the price which he requires the
London) and put vou right.
No result, no
amount of royalty customarily' paid by manufacturers, r. z.
I.
"
11i4,i1-:ension
In the case of Marconi Patents the amount should be
h rge
lex a11 d t:
Black,
2.5,
WOOCIVilIC
'Batteries.
noiseless,
no
required
calculated at 146 per valve holder.
Grove, N-16.
Clissold 3687.
(1811)
If the purchaser is satisfied with his purchase, the sum anti wid litt4 for years, utd. and ;‘,.1. rgq• volt.
realised will be forwarded to the seller, less site
MATEUR Carpenters I—For is. we will
:Shaw, Skipton Rid, Trawden.
due in respect of royalties, which amount will be pail by
post two sheets Leatherette, 2oin.x3oin.,
(1859! ▪
"The Wireless World" to the owuers of the patents
in a usefttl cardboard cylinder. Just the thing
concerned. and a certificate will be handed on 1.0 the
7
,11ACKIE
Cent-rotor.
8,6
v6I:s
and
lip.
purchaser of the set.
for finishing off wireless cabinets, etc., en...
Century A.C. motor, 22,-240 VOltS, 50 suring handsome appearance.
When orderfao.iii:e.1
with ter- ing specify Crocodile Seal or Fancy Designs.
FOR SALE.
Mina)
S.Z., " White Croft," P.O. or stamps.—The Imperial C. 8t S. Co.,
OR Sale.—Anglo-American 6 Set, with 3
Bare I.:me. Morecambe,
(18 57) Ltd., 89, Blackfriars Road, London, S.E.I.
sets McMichael 11.F. transformers, good
(1866)
D
URN
DE
l'T
Rotary
Transformer
and
as new, two-thirds cost.—Box 7038, WinELEss
DATENT for Sale.—Small Wireless Acces Smodthing
Unit.
new,
input
12
volts
10
WORLD OniCe.
(18 30
i- sory which should prove a good seller.—
DETO-SCOTT 5-valve Unit Set (2 H.F., amp ,;.. rutilez i.noo volts, list price £31, Letters only to W., King's Park, Boscombe,
accept
i:15.-5
S.Z.,
Bare
Lan,
Morecambe.
1..
Det.,
fintl row( r L..),
(1863)
(1858) Hants.
Manor Place, Hackney, E.8.
(1838)
Mention of " The Wireless 11 1trid," when 7o.itin I; to advertisers, will ensure prompt attention.
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BOOKS.

-

BRYSON, B.Sc., Chartered Patent
YV • Agent, 29, Southampton Buildings,
W.C.2. 'Phone :Holborn 672.
(i 297)

WORLD

1QAcK

Numbers of all Wireless Publications.
.1-1 —Fangs, Ltd., it, Tavistock Square,
(1829)
DATENTS and Trade Marks Obtained." Amateur Wireless," So " Popular,"
1 H. T. P. Gee, Patent Agent, Member
20 " Modern Wireless," 30 other
R.S.G.B., A.M.I.R.E., 51-52, Chancery Lane, Wireless
Publications.
Offers.—Bell,
to,
London, W.C.2.
'Phone: Holborn 1525.
Cross Street, Kirkcaldy, Fifeshire.
(1864)
(000t) rIOMPLETE Training Course in Electrical
WING'S PATENT AGENCY, LTD (B. T. V Engineering issued by The Electrical EnJ.
King. Registered Patent Agent, GB.,
gineer Institute of Correspondence InstrucU.S., and Can.). Free " Advice Handbook " tion.
Seven volumes.
Bound half-leather.
and Consultations. 40 years' references.-14w,
Price £:2 tos. Approval deposit system.—Box
Queen Victoria Street, London, E.C.4.
7124, WIRELESS WORLD Office.
(18 59)
(0002)
TIRELESS WORLD," Vol. 12, bound,
Vols. 13-17 unbound.
Offers.—RusREPAIRS.
sell, 93, Albert Road, S.E.25.
(1868)
TRANSFORMER Repairs. — Rewound to
-L original efficiency and guaranteed
is
months. 4s., post free. Phones 3s. 6d. Trade
supplied.—Transform, 70A, Longley Road,
AUCTION SALES.
Tooting.
(oot 1)
13, HIGH HOLBORN, 'LONDON, W.C.I.
WANTED.
SALE BY AUCTION, WITHOUT
OPIES of No. 307, Vol. XVII., No. 1,
RESERVE.
" Wireless World."—G. Brame, Diss,
HENRY J. SHAW
Norfolk.
(1867)

125

"\\

C

Radio (America) Quality ComGENERM,
ponents (See advertisements last four

issues this journal).—Required, Large, Sound
Wholesale Electrical Concern as Exclusive
Distributing Agents for London and Home
Counties, preferably with good 'London showrooms and travellers used to selling components of the very highest quality procurable;
satisfactory discounts; generous credits; goods
well advertised ;also agents in Scotland, Midlands, and Ireland to cover generous territories; every possible assistance from the sole
concessionaires for the British Isles, Claude
Lyons, 76, Oldhall Street, Liverpool.
(1862)

SITUATIONS WANTED.

W

IRELESS Expert.-3 years' experience
and study; competent in designs, circuits, theory, practice.—Box 6957, W1RELEss
WORLD Office.
(1832)

G

ENTLENIAN (41), 4 years A.M.I.R.E.,
desires responsible position with wireless
firm; good organiser and salesman.—Box
6997, WIRELESS WORLD Office.
(1834)

is instructed to sell by auction on
THURSDAY, MARCH ISTit, and following day, at
I1.30 each day.
Tile STOCK OF A WIRELESS AND ELECTRICAL
Goons MERCHANT, including:
200 "Sterling
Magnavox Loud-speakers, i,000 Polar Universal Coil-holders, 30 New Marconi Amplifiers, too Polar Variable Condensers, 750
Magnavox Loud-speakers, 950 Crystal and
One-valve Receiving Sets, 8,0oo New T.C.C.
.5 Condensers, too New Twin Crystal Sets in
Leather-covered Cabinets, too Junior Crystal
Sets, Marconi One and Two-valve Sets, too
Marconi Hand-driven Generators, 700 New
Fallon Square Law Variable Condensers, 300
Various Laboratory Voltmeters, Wheatstone
Bridges, Megger patt Testing Sets, 8 NEW
PETROL-ELECTRIC
GENERATING
SETS
WITH
STORAGE BATTERIES, 200 pairs 4,000 ohms
Ifeadphones, 200 Linesman's Galvos, 200
EDISWAN AND FULLER NEW SIX-VOLT ACCUMULATORS, 1,000 Telephone Plugs, 3,000 Cords,
too Aerial Panels, 30 NEW THREE-VALVE SETS,
Western Electric Power Amplifiers, Armoured
Car Flex, High-tension Cable, G.P.O. Relays.
Marconi Transformers, Electric Fans, Motor
Generators, Marconi Heterodyne Wavemeters,
Marconi S.W. Tuners, Cabinets, Cell-testing
Voltmeters, Motors, Microphones, etc., etc.

UA LI1l ED Ship Operator ; experienced
tat designing, manufacturing radio apparatus,
works and salis managing ; keen,
energetic ;25 ;any capacity except traveller ;
home
or
abroad.—Box
7008,
WIRELESS On View Days Previous and Mornings of Sale.
Catalogues from the Auctioneers.
WORLD Office.
(1836)
85, NEWINGTON CAUSEWAY, S.E.I.
'PHONE:
DVERTISER (30), 12 years' radio expon.
flop 3862.
LX ence, all branches, knowledge language:,
accustomed writing technical articles, requires
The
responsible position.—Box 7044, WIRELESS
WORLD Office.
(18 40

W IRELESS Mechanic, to years' experience.

Amateur's Book

DADio

Wireless Circuits

desires position with reputable firm.—
Box 7067, WianEss Worm» Office.
(1849)

and
Mechanical
Engineer,
A.M.i.R.E., experienced as lecturer, and
has held posts in production works, requires
similar post, or as Lecturer and Demonstrator ;
would accept post as Traveller on salary and
commission ;well connected in South Wales.—
Box 7068, WIRELESS \\roan) Office.
(1850)

Y

of

By E. H. Haynes

The most up-to-date book of circuits
published. It contains 117 practical
circuits for reception and transmission,
with notes and descriptive matter.
Price 3/6 net.
By post, 4/—

Tuning remains accurate
because the Moving Block
cannot fall back.
Do away with that irritating,
time wasting, fading away of
volume caused by the falling
of your Moving Block.
Fit a Lotus Geared Vernier
Coil Holder and get really
accurate tuning
The Lotus
Moving Block cannot possibly
fall back. Has an easy Vernier
movement which reduces the
speed by eight times, and
stays where it's put—exactly!
Fit in any position, with any
weight of coil — you'll be
satisfied with the results
Bakelite mouldings for the
side plates, coil blocks and
knobs; heavy Nickel Plating
for the metal parts.

inpurs

COILvR
MOLDERS
ÔLR
From all reliable Radio Dealers.
GARNET!', WHITELEY & CO., LTD.,
Lotus Works,
Broadgreen Road, Liverpool.
Makers of the
mous
Lotus
Buoyancy Valve
Holder

... •
•
1,

23

OUNG Gentleman desires appointment; to
Obtainable front Booksellers and Wireless Stores:
lit With Terminals
or direct from the Publishers:
2/8
years' practical experience; American,
I
LIFFE & SONS Lro., Dorset House, Tudor St.,
...... ........
Continental, and English wireless apparatus.—
LUIll1011,
.C.4.
w.w.ro
Box 7126, WIRELESS WORLD Office.
(t861) e
Advertisements for " The Wireless World" are only accepted /1 uni firms we believe to be thoroughly reliable.
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Accumulators
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Cover

Fuller's United Electric Works, Ltd.
Gambrell Bros., Ltd.
15
Garnett, Whiteley A; Co., Ltd.
11
General Electric Co.. Ltd., The
13
General Radio Co., Ltd, ...
•••
4
Graham, Alfred, ét Co.
•••
•••
Reayberd, F. C., it Co. ...
Hough, J. E., Ltd.
...
Co;:er
Igranio Electric Co., Ltd....
Lamplugh, S. A., Ltd....
Lissen, Ltd.
...
London, Eke. Wire Co. et Smiths,
7
Mareoniphone Co., Ltd., The ...
Metro-Vick Supplies, Ltd.
...
2and 5

10

16
13
10

iv.

THE

CONSTRUCTOR
Oak Cabinet 3' te high by I' 9" wide
by
deep, with double doors. Correctly designed built-in wooden loudspeaker horn with attachment to take
AMPLION or other loud-speaker
unit. Pleated silk cover to loud-speaker
aperture ;accommodation for batteries,

e

1

5gns .

AND TRADE MARKS.

l'ATEST

LONDOX. W.'t

The

Hi

Price 9/ — net.
By post, 9/9.

I
!!
...
I.
...

I
.I

H.T.

Accumulators
3 Actual

37/6

Arnp.-hour

Angara

UAen,..-480

lloLnons

11. r. Accuntulator its ill ,:se °rid.

/n Beautiful

Polished Mahogany or Oak —

& SENT ON APPROVAL. De Luzeblodels
—Parlotte Model,, ele., from 25/. to 45.
Crystal Cabinets irom 1,0. Any size MADE
TO ORDER.
Desires and Lists Free.
Estimate, per Return Post.
Panels and
Accessories Post Free,
se.d to actual Makers Pickett Brothers, Members Z
B.B.C. (W.W.I Cabinet Works,

Bedey-}..t h.

oe

TROLITE PANELS
Machine
cut
to your own
inea surements.

55/.
eu•s'ult, 3-amP.-lasm, nil submersed. \Vitt last a
Inetime. Write tor descriptive Folder.

MONEY RETURNED IF NOT SATISFIED.

H.
;--7-

,g

Wireless

D.

trade Supplier.

Tested to
5o,000 Volts.

FITZPATRICK

St
,

CO.

49, Chancery Lane, London, W.C.2
'Phone

sHetbora

459.

Tebphone: 1304.

ee

-1

Chartered Pal

REPAIRS

MIES
TFORMERS
— Officially approved by Radio 4ssociaPion —

ALL WORK GUARANTEED.
LOWEST
RATES.
24 HOUR SERVICE.
JOHN W

MILLER, 68, Farringdou Street, E.C.4
'PHONE:

CENTRAL

World,'! when writing to advertisers, will e ¡sure prompt attention.
13

Obtai.table well/from

ACCUMULATORS ELITE, 31 Waterhouse St., Halifax.

PATENTS, DE'SiGNS
& TRADE MARKS.

Lot our valve makiug suint repair your broken
or burnt out salves effloiem lyt promptly (most
makes). Guaranteed equal to new. Bright
emitters 5.; "D E's" s And 3e tyn.a). 76.
Power vni
'net ly mor, gee (is. No. r. puleSA". WECO v.14. ro-sor

of

4
16

Croon:.

PUGH'S WIRELESS, 95-101,
Holloway Road, London, N.7

Mention

:..

1,4PROVARLY
Roan., Los oos.'

tiartz llormrs
Ca & Sa. CussertiT

DUAL
RHEOSTATS.

A4 S

16
15

J. S. Withers ep-e Spooner.

Mahogany Grain
.. 3/6 lb.
Black Engraved wavy 319 lb.
Black plain polished
3/- lb.

Largest vulve-repairle firm m
List /Yee.

16

eiBE!illiAriaiilLiiniiiBiilLiillitiMiilliiMiiiaiilltiileiniiiniiiniii.

DESIGNS

THE BRITISH L.M.
ERICSSON MFG. Co., Ltd.,
6 7, 73, Eingsuay, Loudon.
W.C.2.

the world.

6
13
13
16
16

7

Telephone Manf. Co., Ltd....
Watmel Wireless CO., Ltd., The
Wilkins & Wright, Ltd. ...
...
Withers, J. S., it Spooner
...

60 Volts

Only the special spring
arm,
the
perfected
bearing and winding of
the Ericsson Dual
Rheostat permits such
velvety smoothness.
By means of small aux.
diary knob the resistance of 6ohms can be
altered to one of 6o
ohms. Price complete
with
pointer, knob,
scale and screws, 8i6.
Write for
(o-day.

RADIONS Ltd., Bollington,
Nr. MACCLESFIELD, Ches.

5
16

I
:
1
! ILIFFE & SONS LTD., Dorset House,
i
Tudor Street, LONDON, E.C.4.
w.w.,

Write for illustrated list.

R4AD1014
Reliabk/Rmalra
_
liewee—

Ltd.

Milliard Wireless Service Co., Ltd., The
Nelson Electric Co., Ltd....
Ormond Engineering Co.
Paragon Rubber Co., Ltd....
Partridge fiG Wilson
...
•••
Piekett Bros.
•.•
Pugh Bros....
•••
Radions, Ltd. ...
•.•
Radio Communication Co., Ltd.
•••
Reflex Radio ...
•.•
Sanders, W. ...
•.•
Sifam Eke. Inst. Co.
...
...
Stratton êt Co., Ltd.
...

Obtainable from Booksellers
or direct from the Publishers,

111.!

W. SANDERS. 35, Lyndon Road,
Olton, Warwickshire.

PATENTS,

CAGE

Midland Radiotelephone Mfrs,

The Design and Operation
of Small Power Apparatus.

11!

Carina paid, as illustrated, cash with
order.

The ideal
Rheostat
for
any
valve.

1926.

àWIRELESS VALVE
àTRANSMITTERS

HOME
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ADVERTISEMENTS.

COMBINATION
CABINETS FOR

etc.
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Electron Co., Ltd....
Encore Slant. Co.
...
...
Ferranti, Ltd.
...
Finston Mani'. Co.. I.td.
Fitspatriek, II. IL, it Cu.

Elite
(1914),

A.J.S. et Co.
Ltd.
Athol Eng. Co.
Autoveyors, Ltd.
Barton, J. et W.
...
Bowyer-Lowe Co., Ltd.
...
Brandes. Ltd. ...
..
Britannia Rubber & Kamptulicon Co., Ltd.
British Electrical Sales Organisation
...
British Glowlamp et Valve Co....
British L.M. Ericsson Manf. Co., Ltd.
...
Burndept Wireless, Ltd..
Caxton Wood Turnery Cu.
.
Chloride Electrical Storage Co., Ltd., The
Christie, James, dt Sons, Ltd....
Cleartron Radio, Ltd.
...
Darex Radio, Ltd. ...
.
Darimont Electric Batteries, Ltd.
Dixon, Leslie A, Co....
Dubilier Condenser Co. (1925). 1.td.,
Cover
Edison Swan Electric Co., Ltd.
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A DVERTISEMENTS.

REVIEW

iii.

A

GUIDE
k,
WIRELESS
LITERATURE

THE

WIRELESS
ANNUAL

I

FOR AMATEURS
á EXPERIMENTERS

19 26

Do not
fail
to GET a
COPY
of this
invaluable
BOOK!

ORDER
TO-DAY!
" The Wireless Annual" for 1926 is a volume
of indispensable information for every keen
radio amateur. It contains a whole mass of
facts which are of daily assistance in amateur
wireless work. Get your copy to—day!
Price 2/6.

By post 2/8k.

A

Guide
to

WIRELESS

WM11 M.S. LIMITED
1.81
Ex.,tU 1
, -/

LITERATURE

T

HE NUMBER and importance of th" books
published in conjunction
with
"The Wireless
World" have led
to the
compilation
of
a booklet
entitled "A Guide to tVireless
Literature."
Upon request, a
copy will be sent to you
FREE.
RELIABLE books which trace
the progress and explain the
mysteries of wireless are indispeniable to every enthusiastic
amateur who wishes to get
the greatest pleasure from his
hobby and the best results from
his set. All volumes published

by "The Wireless World " are
in the highest degree accurate
and dependable.
They are
written by men of wide expel ience and long acquaintance
with the fundamental problems
of the science of wireless.

EVERY wireless worker is
catered for. There are books
for the beginner, the homeconstructor,
the
advanced
amateur,
and
the wireless
engineer.
One or two of these
volumes will undoubtedly be
of special interest to you.
They may be obtained from
leading booksellers or direct
from the publishers.

WRITE FOR YOUR FREE COPY TO—DAY!
Publishers of "The Wireless World":

Prom all nemosagsrots and booksellers or direct from:
ILIFFE & SONS, LTD., Dorset House, Tudor Street, London, E.C.4
W.W.sa.

ILIFFE

&

SONS

LIMITED

Dorset House, Tudor Street, London, E.C.4

A Service that gives Security!
m

ANY readers naturally hesitate to
send money to unknown persons.
We have therefore adopted a Deposit
System which gives complete security
both to buyer and seller.
If the money be deposited with "The
Wireless World" both parties are advised
of its receipt.
The time allowed for
decision is three days, after which time, if
the buyer decides not to retain the goods.
they must be returned to the sender. If

a sale is effected we remit the amount to
the seller but, if not, we return it to the
depositor.
Full particulars may be found on the
Miscellaneous advertisement page at the
end of the book.
Use this service for your wireless
requirements and avoid all risk! Sell
the apparatus you no longer require!
Write out your advertisement to—day
and send to—

PREPAID ADVT. DEPT., "THE WIRELESS WORLD.'

DORSET HOUSE, TUDOR ST.. LONDON,

E.C.4.

Words
or
Less

1/each
additional
word

1d.
Advertiser's name and address must be counted.

It a box number ts required. 6d. extrq must be uni for Postage

011

rebltes.

Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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30 MILLION

DIMMER
Condensers

Are now in use

>,
e
„sale

Type 610 Mica Con tenser
for general use in receiving circuits.
Capacities
0 0001-0'0151W.
From

31.

These stupendous figures seem at first sight
almost incredible. Yet they are correct, for
Dubilier products are known and used all
over the world.
The World's leading set manufacturers have
standardised on Dubilier condenser equipment ;the World's most important transmitting
stations are equipped with banks of Dubilier
Condensers, and every important Government
department in the principal countries of the
World makes use of Dubilier products for
radio purposes.

The Dubrescon
Permanent Valve
Protector - 61-

The Dubilier Condenser Co. (1925) Ltd. manufacture Fixed Mica Condensers, Variable Air
Condensers, Anode Resistances, Grid Leaks,
the Dubrescon Valve Protector, the Ducon
Aerial Adaptor, the Minicap Switch and the
Mansbridge Variometer.
The Company are also sole concessionaires
for the products of the Mansbridge Condenser Co. Ltd.

Specify Dubilier
oo

L1

REGISTERED

TRADE A.LARR

DIMMER
CONDENSER CO (1925) LTD
ADVERT. OW THE

DBILILR CD:.D.ENs:

(1323) LTD.. DOWN WORKS. VICTORIA ROAD, NORTH ACTON. W.3.

TELEPHONE: CHISWICK 224141.
B.
P.
S.172

Printed for the PubWhers,

'LIPPE &

SONS LTD., Dorset House, Tudor Street, London,

E.C.4,
by The Cornwall

Press Ltd., Paris Garden, Stamford Street, London,

Colonial and Foreign Agents:
Curren El...ma—The International Newe Co., 83-85, Duane Street, New York.
Faascx—W. IL Smith & Son, 248. Rue Ricci', Paris; Hachette et Cie, Rue Réaumur, l'aria.
BELCHON— W.It. Smith S Son, 78, Marche au: Herb., Bruamels.
lenta—A. II. Wheeler & Co., Bombay, Allababad and Calcutta.
ROUT, AFRICA—Central News Agency, Ltd.
AUSTRALIA—Gordon & Gotch, Ltd., Melbourne (Victoria), Sydney (N.S.W.), Brialone (Queenaland), Adelaide (S.A.), Perth (W.A.) and Launcettors (Tasman)a).
CillADà—The American News Co., Ltd., Toronto, Winnipeg, Vancouver, Montreal, Ottawa, St, John, Halifax, Hamilton;
Gordon @ Crotch, Ltd., Toronto; Imperial Neu", Co.
Toronto, Montreal, Winnipeg, Vancouver, Victoria.
NEVI Znatarrn—Gordon A Gotch Ltd. Wellington, Auckelnd Chriatchurch and Dunedin.
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Like Caesars Wife
ALWAYS ABOVE

SUSPUCUONI

DUBILIER CONDENSERS
THE MANSBRIDGE

THE

VANICON

CONDENSER.

CONDENSER.

This condenser is just
what you want across
your H.T. terminals to stop
crackling due to the H.T.
battery. Made only by
the Mansbridge Condenser
Co., Ltd., and sold and
guaranteed by Dubilier.

This is the standard quality
condenser for general purposes. Positive connection
to moving plates is secured
by aphosphor-bronze strip
—a very special and important feature.
Sold complete with vernier.

Capacities from 0.01 mfd.
to 20 mfd.

0-0005

mfd.

. 17/6
• 22/6

Prices from 2/6 to 5/-

0.001

mfd.

• 27/6

0•00 25 mfd.

Specify Dubilier.

REGISTE RED

TRADE

MARK

DIMMER
CONDENSER CO (1925) LTD

ADVERT. OF THE DIMMER CONDENSER CO. (1925) LTD.. DUCON WORKS. VICTORIA ROAD. NORTH ACTON. LONDON, WS.

Mention of " The

TELEPHONE. CHISWICK 2241.2-1
E.P.S. 182.

Wireless World," when writing to advertisers, will ensure prompt attention
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THE

WIRELESS

\\ oRLD

ADVERTISEMENTS.

otePowER
PURITY
The name MARCONI on avalve is a
guarantee of sound design, faithful
performance and extreme durability.
Marconi valves are used by the best
known experimenters and by the
principal broadcasting stations
throughout the world.

_
: : : : : : : : : : : : : .....
''''' : :............

There are various types of Marconi
valves, each designed for a special
purpose, and when used in correct
combination, radio reception has a
charm and perfection unattainable
any other way.
MARCONI POWER VALVES
D.E.Ó. z-volt accumulator.
volts 60-120

▪

::

D.E.
4
.
4-volt accumulator.
volts
120

:
;

gi Ie

:::::
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L
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1 :11.1 10
:0110011
j ell

▪

:0 0 ¡:00
010 .

•

0.°

.. .... ::
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..

D.E.5. 6-volt accumulator.
volts I20 ..

volts 6._ 40..

L.S.5. 6-volt accumulator.

The name first and foremost
in radio for 30 years, guarantees
the supremacy of
.1larconipholle
produds-Receiving Sets, I.P. and
Le. Amplifiers, " Neal"
Transformers
and
Components, also Me famous
Sterling
Loud
Speakers,
Sets and Components.

Anode
..

Anode
..

18/6
22/6

Anode

12/6

Anode

40/

THE
MARCONIPHONE
COMPANY,
LTD.,
Regd. Office:
thud Office:

0.

Marconi House, Strand, London, W.C.2.
Tottenham Court Road, London, W.I.

210-21.2,

Ill

:!e

:

CONI
eel Elle, Fteeel:S;'7;;"

Tor

11

tofic0141P14°- E
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Write for Valve
Publication No. 443
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BURNDEPT

WIRELESS

WORLD

MARCH M IT, 192.
5.

U SE

COMPONENTS

and ensure perfect results
-12J VERY requirement for radio reception is covered by the
Burndept range of components. Their use ensures complete
satisfaction, as the quality of Burndept products never varies—
this is a fixed policy.

1

Super
Vernier
Dial.
Model
for I"
spindles,
76

All stages of manufacture are carefully supervised and the finished
products rigorously tested before leaving the factory.

Back
view.
showing
simple
mechanism.

Fit Burndept Super-Vernier Dials to
your set and find out how easy
tuning " becomes.
There is a Burndept
Super Valve to suit
your set, and every valve
is guaranteed.
Any
Burndept dealer will be
pleased to show you the
complete range. Demonstrations can be arranged

113,1J RNDE

<eiejrier„,,,LIzafle;UI:4

Aldine House, Bedford St., Strand, London, W.C.2.
Branches and Agents

Telephone:
Gerrard 9072
(4 line:).

Everywhere.

Telegrams :
Burndept, Wcst:and,
London.

Wireless
COUPON
Re-LPL-World
for
"HIDDEN ADVT." COMPETITION
This coupon is available until NIondav, 10

Clue
No.

'Expuelitermt
SS

March 22, 1926

Name of Advertiser.

!Page
_

The Journal

"EXPERIMENTAL WIRELESS" is a monthly
publication devoted to the interests of all keen
radio enthusiasts, advanced amateur workers
and experimenters, and
professional wireless
engineers.
It contains authoritative technical
and scientific information
relating - to every
aspect of wireless experiment
and research.

2
3
4

The following articles in the MARCH ISSUE
u ill appeal to readers of "The Wireless World":

5

"Rejectors

and

Absorbers,"

by Prof. G. IV. 0. Howe, D.Sc.

H.F. Resistances,"

6
1 enter
rules.

of Radio Research and Progress

by P. K. Trawl., A.M.I.E.E.

the above

solution

subject

to

the

" Loud—Speakers."
R.S.G.B.,

published

by .V.

A Lecture to the

McLaclilan, D.Sc., 111.1.E.E.

" The Propagation of Radio Waves,"
by J. Killingworth, M.A., BSc.

" Rectifiers for

Name
ek«. crAie Cleanql
A ddress _
1713/26
A2

by R. Mines, D.Sc.

High Tension

Supply,"

Monthly Is.: Post Free is. 3d.: Subscription, 15s. per ann.
\

Publiehers: ILIFFE
W.W.2

SONS LTD., Dorset Howe, Tudor Street, Loudon, B.C. 4

Mention of " The Wireless Worlii."- when writine to advertisers. will ensure brompt attention.
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TheTortoise wins again

THE VICTORY of the new "Ormond "

Ask
for

your
the

dealer
new

ORMOND

BALL-BEARING
FRICTION
CONTROL
CONDENSER.
IDEAL RATIO:
55-1

Slow Motion Condenser is the victory of
the tortoise over the hare.
Its smooth,
steady progress is unfailing.
Every
station is approached slowly and gently
and you can stop dead just wherever
you want to.
Inferior condensers are
like the hare--slower in the long run.
They whirl you past station after station,
and before you can pull up at one you
are half way to the next.

PRICES:.

15!•0003
•• .•14,1
-00025 .. ••13/6
.0005

Complete
Knob and

with
Dial.

Brass End Plates.
Highly Nickelled
Finish.

199-205, Pentonville Road,
King's Cross, London, N.1.
Telephone

-

-

Telegrams

-

- - "Ormondengi, Kin cross."

CkrIrenwell 9341, 5, and 6.

FACTORY: WHISKIN STREET, CLERKENWELL,

THE KING OF SLOW MOTION CONDENSERS
7

Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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BRITISH MADE, Using Only BBITISH MATERIALS.

WORLD

MARCH M N, 1920

71.11.1111.111No More

Short Circuits
if you use a

\,
.\\

"CAN'TCROSS "
CONNECTOR

I
Le

(Patent Applied for.,
Consists of a Plug clement for fitting
to the panel, to replace the usual H.T.
and L.T. terminals. The Socket element
corresponde to the Plug element, and is
arranged to receive the necesears leusle
from the respective butteries.
BURNT-OUT VALVES IMPOSSIBLE.
ACTS AS A DISCONNECTING SWITCH.
EASILY FITTED TO ANY SET.
Terminal.5 each. 5Termina1,6:- each.
7Terminal, 7/- each.
(Leads not ineluded).

haws

6

Adaptable to all Circuits.4

eçPtl

s

6

Example Wired es follows: 1. 11.7.1. 2. H.T.2
3. 11.T.8. 4. ¡LP.— b. LT.+ 6. L.T.—

Post Free on receipt of Pastel Order and Dealer's Name from

J.

ANTE
I
VALVE RENOV ATIONS

(Praia.% Patent No. 143583.)
8 Valve Set

ESA reTON, 2115. Virginia Street, SOUTHPORT.

GUAR

LIBERTY SUPERSONIC
HETERODYNE RECEIVER
PRICES :6 Valve Set 228.

&W.

£32 rlus Royalties.

DEMONSTRATIONS WILLINGLY GIVEN AT ANY TIME.

SUPERSONIC

ED

4
4

ONE PRICE FOR ALL TYPES

NOTE.—TWO CONTROLS ONLY.

(rower Valecs excepted)

RECEIVES any BRITISH, CONTINENTAL, and Principal AMERICAN' STATIONS
at will, not by accident.
250 to 3.000 metres.
With each set is supplied a chart showing the settings cf both controls fie all chief broadcasting stations, and all receivers are calibrated to receive ouch atatinns by these settings
on a frame aerial using British Standard Dull Emitter Valves,, at loud-speaker strength,
and guaranteed to cut out any unwanted station entizely.

LIBERTY

4
4
4

36

er

UNITS

—

(Provis.onally patented.)

Power Valves

F

1
1

Valves

6/6

_

1

OR 3/6 your burnt out valve can be
renovated, under guarantee by our
new process, to any one of the following
specifications.

Type

I
>
>
>

NOTE--Knobs controlling mechanical balancing device which enables the constructor to
select his supersonic Ire money peak and to match eaca individual stage to • lrequency not
merely a number et inductive tarns. Any variations ot valve capacitief can be accurately
rectified.
PRICE: £.5 complete including theoretical and practical wiring diagrams and list ed
other components required.
dfarrh 1st. 1026.
as(' pleased to me I managed to lag 72 Stations in 3 hours.
terrific loud speaker
strength, four of these being
roues." Please repeat order end send nee set of (mils
as soon as possible.
Signed (1. E. O.

The Radi-arc Electrical Co. Ltd

Fil. Volts

Fil. Au]ps.

.5

Chiswick, LONDON. WA
Telegrams —"Radiare .London."
• Telephones—Chiswick
& Gerrard 1706.

he

Wireless

Performance of Every Returned Valve Guaranteed.
Open on Saturdays until 4 p.m.

1

4

A

For trouble-free condenser efficiency
always

specily the famous round

Watrnel fined condenser.

MOULDINGS.

World," 'when

4
4

Here's asplendi,1 little component,
the Watmel ci.iiiInned Grid Condenser and Fixed Grid Leak.
Saves space, time and money.
Built to allow the Grid Leak to
be connected cither across the
condenser or direct to the filament
of the dttector valve.
Price 2/6 each.

Sines up

to '002

Sizes '0025 to

THE BRITISH EBONI I
tCO. Ltd., Hanwell,LONDON, W.7.
of

4

t 27 Kirby Street, Hatton Garden, London, E.C.1. 1
Telephone Holborn 4553.
>

A(caps ask for "BECO!. "

il/ cn ti o p

Dull

r

(REGISTERED TRADE MARK)
" BECOL "is more than atrade
mark—it is your protection. It stands for all that is best in ebonite
manufacture—it is apositive guarantee of panels free from surface
leakage. That's why the expert, wherever he may be, says" BECOL."
He knows from experience there is no better ebonite in the world.

A4

Dull

>THE BRITISH GLOWLAMP &VALVE CO.,

Bennett Street,

SHEETS,

4
4
4
4

Bright

e

EBONITE
TUBES,

11001

1

Bright
or
Dull

X TALVES should be sent, with P.O.
V 3/9 (or 6/9 if Power Valve), securely
packed, stating which type is selected,
to :—

—the dependable

RODS,

1 Anode
Volts

ozi gf

'33
'12

2'5

Ill

Comprising four intermediate matched twins-formers. filter. long and abort nu, e oscillator
and balancing device, enabling all elation:, from 250/3,000 nistres to ho re -sisad.
Each transformer matched tu half a turn, also secondary windings of the filter.
Ensures ultra selectivity.
Delis era maximum signal strength to detector valve.
Air cored transformero and filter, no iron being used, thus the sharpest uniform peak at
supersonic frequency la obtained.
Full description and .11(istraled leaflet on regra,si.

Sole Manufacturers—

J

4

Is)

-

-me

advertisers, -will ensure

-

- • 2'.

- 2;6

Send a po•Icard for MI rIsteras cf the
ageism( Weems, prod., .

The Watmel Wireless Co. Ltd.,
3.32a, Gowen Rd., London, E.C.L
Ilepresentathe for Lancashire& Cheshire:
Sir. J. B. Levee, 23, Hartley Street,
Luse:shutout, Manchester.
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The
Secret

BECO-DE-LUXE.

of "Beco "popularity lies in
the exceptional purity of tone
of these wonderful hornless
loud speakers. No blatant,
distorted "noise," but a
beautiful,pure tonal i
endering
of music, song, and speech,
with surprising- volume and
clarity.

Try the coil that
"makes all the difference"!
Every listener who lias tried the new
LEWCOS Coil is talking about the
difference it makes. Some say that this
coil in the blue box is as different from
ordinary coils. as "Glazite " is from the
old connecting wire.

HORNLESS
LOUD SPEAKERS
The Beco-de-Luxe" (British Made) is an artistic
piece of furniture for any home and the volume from
it will fill a large hall. Obtainable fitted in either
oak or mahogany cabinet. Height 13"

Oak £5 .0.0

Finished in
kel Plate

Oxydised
ver or Copper

52/6

55/-

your

dealer

Inductance Coil

to

demonstrate

The LONDON
COMPANY
&
Manufacturers
'1he

1926 REGO. -

these

T gr uos

of

ELECTRIC
SMITHS,
Glazite

WIRE
LTD.

Connecting

¡l'ire

Playhouse Yard, Golden Lane, London, E.C.1

Models.

Dept. W, British Electrical Sales Organisation,
623, Australia House, Strand, W.C.2.

Thu
mark.

guaraiates
qtraay.

Becosocker •F7frond. London. -

Telephone :
CITY 7665
ix

Try the LEWCOS COIL for yourself—
it makes all the difference! Your radio
dealer stocks or can obtain this new coil.

Mahogany £5 .5.

The small 1926 "Beco," avery effident model with avery pleasing and
attractive appearance, gives unusual
volume, with crystal clarity 6" high
and obtainable at the following prices:

Ask

The Lewcos Coil embodies high electrical
efficiency with great mechanical strength.
It gives extremely fine tuning and, having
an exceptionally low high frequency
resistance, increases signal strength.

Advertisements for " The

Wireless

,;5•)

Ill loll loll lull 1.1 101

World " are only accebted trom firms -we beheve to be thoroughly reliable.

•
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THE
HOME
CONSTRUCTORS
WIRELESS
GUIDE
et••

THE HOME CONST RUCTO It 'S
WIRELESS GUIDE

ItyW. James. A useful
little encyclopedia of
wireless
technology
which
will
solve
difficulties met with
in practical work.
PRICE
ajo
By post 3/lo.

W IRELESS

MARCH I7TH, 1926.

WO RL D

Get
to the Root
of the Subject!
Troot

WIRELESS

VAIVE RECEIVERS
AND CIRCUITS
IN

Plen

IV IRE LESS VALVE
RECE((VERS AN L)
CIRCUITS. In Innripie and Practice.
By R. D. Bangay and
N. Ashbridge, 11.S.
Written to enable
the
amateur
to
understand the working of any circuit he
constructs.

III 1 ",l)

PRICE
216
ny post 2110.
uIL,'I

HOSE wireless workers who get to the
of the subject derive the greatest
pleasure and profit from their hobby.
Many
are content to dabble in wireless without
ever really understanding the whys and the
wherefores of things. They do not know
what they miss!
By reading practical
books, by recognised authorities on wireless
matters, a wide field of new interests is
opened up for the amateur.
This

fi $aWsltMlTEfl•

FREE
select

coNsTRUCTORS
WIRELESS
ru

SETS

,-.AVNES

best

you

to

books.

There is a book for every phase of wireless
and for every wireless worker.
A few of
the volumes are illustrated on this page.
General headings—under which the library
is classified—are "Explanatory Books" :
"Home Constructional Books" : "Books
for the Amateur " : "Books for Experimenters " :
"Miscellaneous
Books."
These indicate the extensive ground which
is covered.

PRICE
1/6
By post .zio

TUNING COILS
AND METHODS OF
TUNING.
By W.
James. A manual clic cussing the principles
and practice of tuning
coils, with explanations uf spade, condenser and
variometer tuning.

Write for your copy to-day!

ILIFFE
Dorset

PRICE
2/6
posl ax,

.111 t

the

helps

A postcard will bring you our FREE Booklet:
"A Guide to Wireless Literature."
This list gives particulars of avery extensive
range of wireless books issued in conjunction
with "The Wireless World " and "Experimental Wireless."

THE HOME

THE HOME CONSTRUCTOR'S EASY
TO BUILD WIRELESS SETS. By I,
II. Haynes. Well illustrated with working
drawings and diagrams.

Booklet

&
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House,

LIMITED
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Street,
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Simplify
your switching t
arrangements •
with

TM C

Low Capacity Keys

T

HE Amateur Constructor will
find many of his switching
problems easy of solution if T.M.C.
Low Capacity Keys are employed.

The new T.C.C.
Mica Condenser
Here is the latest T.C.C. production—an accurate
mica Condenser in a green moulded case with
duplex terminals. Owing to its convenient shape
it takes up very little room on the panel, and because
it is sealed from below instead of from above it is
proof against the heat of the soldering iron. For
those who do not wish to solder their connections,
a convenient milled head is provided to ensure a

These Keys are of simple design,
strong and accurately made. Being
compact they are most useful where
space behind the panel is limited.
They are particularly easy to connect
up because the ends of the springs
are tinned to facilitate soldering.
T.M.C. Low Capacity Keys have
many uses. Here arc but afew

perfect electrical contact

Distant Control.
To give choice between:—
Crystal Detectorienly ant! Crystal Detector
with low frequency amplification.
Valve Detector only and Valve Detector
with low frequency amplification.
One or more stages ol low frequency
amplification.
Change over from kins.1.0 to loud speaker.

No need to ask if it is accurate
—the name T.C. C. guarantees it.
Every T.C.C. C..mleuser—
,y1wt her Mica or M:msbridge
--lias to pass so many tests
before it is released for issue
that its
accuracy within
a very sin all percentage
error is a foregone
conclusion.
Your fixed Condenser—on
which so much depends—
is one of the East expensive
of all the components' you
buy.
The difference in cost
I'sects
otite
of doubt tul
1.•pst thon and a genuine
may only be a copper

or two, yet the difference in
results may be phenomenal.
Experts say that the majority
of faults in
home -built
receivers are traceable to the
use of inferior and badly
insulated condensers.
If your own Set is not
giving the results you should
expect, suspect the condensers
—substitute T.C.C. Mica (for
small values) and T.C.C.
Mansbridge (for large values)
and you obtain a permanent
insurance against Condenser
breakdown.

Prices

T.M.C. Low Capacity Keys
are made in 3models.

No. I. 12 point,
3 position ....
No.
2

:

2.
6 point,
position....

No. 3. 24 point,
3 position....

No. 33. all capacities between '004 and
'001 mfds.
2/4
No. 34, all capacities between '0009 and
0001 nifds.
24
Nu. t L.C. Key,
Price 71-

Front all Wireless Stops.

7/-

Write for

6/15/6

descriptive leaflet.

If you cannot obtain T.M.C. Low Capacity
Keys from your local dealer apply to the
sole manufacturers :—

Mica Condenser
.Iii

.,

4

r/ter

Uillm•tt

TELEPHONE MANUFACTURING CO., LTD.,
Hollingsworth Works, West Dulwich, S.E.21.
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10 Days in Sun and Rain did not
alter its resistance
Last Summer, when it rained in London for five days without stopping,
an Uncovered case of Lissen Fixed Grid Leaks was left the whole time
upon the roof of our factory. When the rain stopped the case was left
exposed to the sun through a heat-wave. Then it was handed over to our
research department who carefully tested the contents. In every Grid Leak
the resistance was found unvaried, and true to its marked value.
This points an obvious moral—fit
Lissen Fixed Grid Leaks and be sure
of your circuit. Their unalterable
resistance goes avery long way towards
making acircuit silent. Price 1/8.
In certain critical circuits a variable
grid leak is necessary. With a"Lissen"
you can obtain any resistance between
fand 15 megohms, smoothly, gradually
and noiselessly. When
using aChoke Coupled
Amplifier it is always advisable to we theLissen
Variable Grid Leak.
One hole fixing, of
course. Price 26.

It is also well worth while to fit Lissen
Fixed Condensers. Accurate to within 5% of their marked capacities, they
will not vary and will not leak. Whatever the temperature behind your panel
may be, the capacity of aLissen Fixed
Condenser always remains constant.
Fit Lissen and make sure of trouble-free
condensers.
NOTE THE NEW PRICES
1/3 *002-006 ... 2/Mica dielectric.
(With each '0002 and
0003 there is included
free a pair of clips to
take agrid leak.)

LISSEN
THERE IS NO 'WEAKEST LINK' IN THE LISSEN CHAIN
Lissen

Limited,

Phone: Richmond 2285 (4 lines).

21-25, Friars

Lane, Richmond,

Surrey

Grams: "Lissenium, Phone. London."

,k11,14:
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apparatus described in these pages are covered by patents, readers are advised, before making use of them, to satisfy themselves that they

As many of the circuits and

would not be infringing patents.

BROADCASTING COMMITTEE'S REPORT.

mended that the Commission shall be under obligation to
take over the existing staff of the B.B.C., and it is sugrií HE Report has recently been published of the
gested that it may be desirable, in order to assist in preBroadcasting Committee appointed by the Postserving continuity, that a member of the existing Board
master-General with terms of reference as follows :—
of the B.B.C. should be one of the new Commissioners.
To advise as to the proper scope of the BroadFinduce.—No change in the tos. licence fee is recomcasting Service and as to the
mended.
After , the Postmaster•
management,
control
and
Genera l has been indemnified
CONTENTS.
finance thereof after the exagainst the cost of collecting
PACE
piry of the existing licence
licence fees and other relevant
Enrromr. VIEWS
... 391
on
31st December,
1926.
Two-STAGE RAmo-FnEQUF.NCY AMPLIexpenditure, the Commissioners
The Committee will indicate
FIER
...
... 393
are to receive an income thoBy W. James.
what changes in the law, if
roughly adequate to enable them
AN ELECTROSTATIC LOUD- SPEAKER 397
any, are desirable in the into ensure the full and efficient
By Dr. H. Kraneke.
terests of the Broadcasting
NovEMIES FROM OUR READERS
... 399
maintenance and development of
Service."
DISTRIBUTION OF WIRELESS WAVES 401
the Service, after which any surBy R. L. Smith-Rose.
The Report, which is compreplus might be retained by the
BitoAocAsTiso Commrrrsn's REronT 406
hensive in character, has been
State.
FIINTS AND TIPS ron NEW READERS
407
generally well received, and indi('URRENT TOM'S
...
409
Programmes..—A
special
recates. how thoneughly the ComLONG
WAVES
FOR
TRANSATLANTIC
commendation is made that parTELEPHONY
...
411
mittee, under the Chairmanship
ticular attention should be paid
NOTES ON TUNING COILS
...
417
of the Earl of Crawford and
to
the educational possibilities of
By W. James.
Balcarres, have carried out the
the Service, and that in music, as
PIONEERS OF WIRELESS-10.
421
task imposed upon them.
By Ellison Hawks.
in all other sections of the pro
BurEn's CumE -- SUPPLEMENTARY
The New Authority.—The outgrammes, a high standard should
LIST
...
... 423
standing recommendation of the
be aimed at. It is, however,
WIRELESS CIRCUITS IN THEnitY AND
Committee is that, from the date
stated that " the listener is enPnArrn'E
425
of the expiry of the present
By S. O. Pearson.
titled to latitude.
He must not
YEWS FROM THE CLUBS
B.B.C. licence at the end of the
428
be pressed to assimilate too much
THE EDITOR'S MAIL ...
429
present year, tlie Broadcasting
of what he calls
high-brow '
RECENT INVENTIONS ...
432
Service should be carried out by
broadcast, and the Commission
READERS' PROBLEMS ...
433
a public corporation under the
would not be wise in transmitting
title of " The British Broadcastmore educational matter than
ing Commission," this authority to be set up by
licensees arc prepared to accept."
0000
Statute or under the Companies Act, to hold the licence
of the Postmaster-General, and to be invested with full
OUR OBSERVATIONS.
authority. It is recommended that the Commission
ABOVE we have outlined what we consider to be the
should be composed of not more than seven, nor less
salient points in the recommendations of the Comthan five, persons, adequately remunerated, who should
An official summary of the recommencla.mittee
be free of commitments and having no other interests to
tions is publ ished elsewhere in this issue, and to this
promote than those of the public service. It is recomreaders are referred for more detailed information.
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In the Report we find much. to commend, but also a criticises the policy of the present B.B.C., but, on the
other hand, high praise is offered for the •%r it in which
certain amount which invites criticism.
The most vital
broadcasting haz been conducted hitherto, and credit has
point in the whole Report is, of cow se, the question of
also been given for the discretion exercised in the balance
the new authority under which broadcasting shall operate.
of programme matter. The vast majority of listeners.
1Vhi1st agreeing entirely that broadcasting in this country
too, are satisfied, we believe, with what has been accomhas outgrown the scope of a private company -and that
plished by the B.B.C., whilst, in addition, they have
some form of more definite Government control was more
confidence.in the present policy of the Company. Under
or less inevitable, yet we feel that greater attention shoul,
these circumstances, we cannot but feel surprised that
have been paid, than is the case in the Report, to the
the Committee have neglected to take very definite prenecessity for maintaining continuity between the policy
cautions, instead of merely casual suggestions. to ensure
and organisation of the present and future authorities
that continuity of policy and the services of the present
controlling broadcasting.
controlling influences of the B.B.C. are guaranteed undur
We believe that the Committee are optimistic in recomthe new régime.
True, it is suggested as desirable
mending the appointment of a number of Commissioners
that a member of the existing Board of the B. T3.(
so richly endowed with qualifications that, to quote from
should be one of the new Commissioners, and that the
the Report, they " should be persons of judgment and
new Commissioners should,
independence,, free of comif they think fit, appoint an
mitments, and that they will
LEADERS OF BRIT1 SH BROADCASTINC.
executive Commissioner with
inspire confidence by having
a seat on the Board of
no other interests to promote
Management.
than those of the public
We consider that these
service."
The
hope
is
suggestions are not put forfurther expressed." that they
ward with sufficient definiwill be men and women of
tion, and might even be in
business acumen and experias incidental to
enced in affairs."
the main constitution of the
Unless the remuneration
authority.
Rather than in
which is recommended for
we would consider
such Commissioners is on a
them as vital to the condurt
lavish
scale,
we
cannot
of asatisfactory Broadcasting
imagine that men and women
Service without the risk of
will be easy to find who have
departure from the lines on
all these qualifications and
which the service has leen'
are entirely free of commitbrought to its present satisments; in fact, we venture
Mr. J. C. W. Reith.
Rt. Hon. Lord Gainford,
Chairman of the B.B.C.
Managing Director of the B.B.C.
factory state.
to suggest that persons with
In the Report it is stated
such qualifications and exthat the present Company, " by strenuous application to
perience are either so " committed " that the maximum
its duties, aided by the loyalty of its staff, has raised
remuneration likely to be offered to them as Commisthe service to a degree which reflects high credit on
sioners would not compensate them for casting •off their
British efficiency and enterprise." Such astatement concommitments, or else such qualifications might be found
stitutes a well-earned compliment to two men who may
in a limited number of persons free of commitments
be regarded as the leaders of the present B.B.C. organwhose financial position would be such that the additional
isation and the guiding influences in the policy of the
remuneration would be insignificant, and it would he
Company.
more likely that their honorary services would be availLord Gainford has acted as Chairman of the B.B.C.
able purely in the national interest rather than ensince its formation, and Mr. J. C. W. Reith as Managcouraged by the prospect of remuneration.
ing Director. The initiative and discretion of these two.
It is interesting to note that the recommendations of
coupled with their unique experience over a period of
the Wireless League, the organisation of the listening
several years, give them, in our opinion, a prior claim
public in this country, appear to have borne very definite
to positions of responsibility on the new Commission over
fruit in the recommendations of the Committee. Amongst
any other prospective candidates whose claims may be
other things, the constitution of the new authority is
brought forward.
recommended on lines almost identical with those proWe observe that the Postmaster-General has now •
posed in the evidelice gi‘en by Sir Arthur Stanley on
handed on to the Government the Report, with a recombehalf of the Wireless League, the essential difference
mendation that it should be adopted, and it is probable
being that the League recommended that the Commisthat a short Pill will be introduced within the next few
sioners should he persons of experience in the various
weeks to legalise the establishment of the new authority.
activities affected by the Broadcasting Service.
We are
This will, of course, give the opportunity for public
not sure that a more efficient Commission could not be
opinion to make itself felt, and any modifications in the
set up by adopting this recommendation, rather than
recommendations of the present Report which public
seeking to find entirely independent Commissioners as
opinion may demand can be introduced while there is still
recommended in the Report.
The Report of the Committee in no single instance
1
ime.
A 10

24

Wihnil®00
W@PiliC1

MARCH 17111, 1926.,

!- 111-0 di

II 111

wrire ffirsrerwarini -ir -iii
,
•.."''' '

,

W Winn W

393

ELSs 111 -111F -WW Is

7

e a!
)10

iitat
m otoolallillitlial UiLltilliii-b.
n

A Non=oscillating Receiver
with Two High=frequency Stages
and Valve Detector.
By W. JAMES.

This article describes the construction of a receiver with two
stages of radio-frequency amplification and a valve detector,
special features being the use of interchangeable coils and cheap
valves. A two-valve power amplifier for adding to this or
almost any other receiver has been constructed. It has several
important features not usually to be found in present-day amplifiers, and will be described in an early issue by Mr. N. P.
Vincer-M inter.

/

" N The Wireless World for October 21St, 1925, the
writer described a two-valve high-frequency amplifier
which had tuned transformer couplings and employed
Ilw-impedance valves of the D.E.5' class, and promised
that another receiver would be designed for the benefit of
those who prefer to use relatively cheap valves of the
high-impedance type. This has been done and a modified form of tuned anode coupling employed instead of
tuned transformers.
The particular coupling coils used are those marketed
by Messrs. L. McMichael, Ltd., and are called " Dimic "
coils.
They are wound in two parts, the four ends being
connected to contacts, and can be obtained in sizes suitable for awide range of wavelengths, including the wavelength of 5XX and of the broadcast stations working on
the 25o-55o metres band. The receiver described here,
therefore, having interchangeable tuning coils, can be
used to receive stations working on a wider range of wavelengths than the two-valve high-frequency unit previously
described, without being any more complicated in operation, whilst selectivity and magnification are approximately
the same in each case. Distant British and European
stations can be received with remarkable ease on head
telephones, and without oscillation when the receiver is
properly adjusted.
Certain advantages are gained by
using high-impedance valves, however.
One of them
is that very much less anode current is required for the
two valves in the high-frequency amplifier. This is a
considerable advantage, for a receiver with two highfrequency stages is normally used With a two-valve power
amplifier, when the total current taken from the anode
battery is considerable. Any reduction which can be
effected without detriment to the operation of the receiver represents a saving in maintenance costs and may,
I0

MIPIttri
in some instances, result in more satisfactory operation
by reducing the coupling between the stages through the
resistance of the anode battery.
Coupling High—impedance Valves.

When high-impedance valves are to be employed in a
radio-frequency amplifier it is important to give careful
consideration to the constants .of the couplings if reasonable selectivity and magnification are to be obtained without the use of critical reaction.
We can take as our starting point the constants of typical valves of the 2-volt
class.
Normal valves of the H.F. type are found by
test to have an average impedance of about 50,000 ohms
and an amplification factor of 15.
Therefore, if we connect in the anode circuit of a valve having these values a
coil and condenser which, when tuned to resonance with
the signal to be amplified, has an impedance of 50,000
ohms, the high-frequency voltages will be divided equally
between the anode-filament path of the valve and the external circuit ;that is, an actual amplification of

2

will

be obtained.
Now the impedance of a tuned circuit depends on the
values of the coil and its tuning condenser, assuming that
this circuit is connected to a load of such a high
impedance that it throws a negligible load on the tuned
anode coupling.
For a given value of inductance the
impedance will be lower as the loss resistance of the coil
and the capacity of the condenser are increased, and, as
the high-frequency resistance of. the coil varies with the
wavelength (it falls as the wavelength is increased) and
the condenser is adjusted in value for tuning purposes, it
follows that the impedance of the tuned anode coupling
varies over the tuning range of the circuit. Therefore
the amplification depends upon the inductance of the
coil, its effective resistance, and the capacity of the
A

Ii

Weislicem
Wontl
Two-Stage Radio Frequency Amplifier.—
tuning condenser, and, with normal coils, falls off as
•
the capacity is increased.
• -These facts are pretty well known to those who have
used the tuned anode method of coupling, and accounts
for the statement .so often mide that it is not wise to
employ too large a tuning condenser because of the
reduction in possible amplification. But this is only
partly true. The permissible maximum capacity of the
tuning condenser depends on the inductance and resistance of the anode coil. However, if it is desired to
secure an actual amplification of, say, 0.75 m. (m being
the amplification factor of the valve) at the middle frequency of the tuning range, with a o.0005 microfarad
tuning condenser, a coil can be designed to give this.
The coil can also be designed to give the same amplification when a smaller condenser, such as a 0.0003 micro-

MARCH 171h, 1926.

selectivity, and will be able to arrange
high-frequency amplification.

for

maximum

The Choice of Valves.

In the receiver illustrated here, manufactured coils are
employed, and, in order to cover the desired tuning
range, condensers of o.cco5 microfarad capacity have to
be used. We are, therefore, not left with much scope
for ingenuity regarding the tuning characteristics of the
amplifier. What we can do, however, is to take advan—
tage of the centre tapping of the inductance coils and •
choose valves having values suitable for the work we
have in mind.
Reference to Fig. rwill show how the tuned couplings
are connected; the anode of the first valve, for instance,
is connected through a o.0005 microfarad fixed coupling
condenser to the centre point of the coil, one end of this
roil being connected to the
o
. filament through a grid bias
battery, and the other to the
'
,rid
of the second valve.
The tuning condenser is con-.
nected across the ends of
NCII2
the whole coil; thus the
A2
coupling is really an autotransformer, the ratio of
0.0001mfd
i 0.00 mfd
.0003mfd
secondary to primary being
2 to r.
Now we have ap0.0003m fd
proximately one-quarter of
the impedance of the whole
coupling connected direct to
the anode of the valve, and .
o
4' voltages
set up across this
0.0005mfd
portion are magnified by
-3
-1Itransformer action to give a
0.125mfd
larger voltage between - the
grid and filament.
At the
same time, for a given valve
the selectivity is better than
Fig. 1.—The circuit diagram of the receiver.
it would be if the whole of
the coil were connected in the anode circuit.
farad, is used. It is important to remember, however,
The valves for use in the two high-frequency stages
that the average selectivity would, in general, be different
should be high-impedance ones, and, if selectivity is a
in the two cases.
very important factor, valves such as the Milliard 2-volt
Factors Influencing Selectivity.
H.F., which have an anode impedance of about 6o,000
ohms and an amplification factor of 17, should be used.
The selectivity depends upon the anode impedance of
In cases where selectivity is not of such great importance,
the valve, the losses of the tuned anode circuit, and the
valves having a little lower impedance will enable the
wavelength. Quite briefly, the selectivity of a tuned
utmost amplification to be obtained. Suitable valves are
anode circuit having normal losses connected to a lowthe Milliard D.F.A.4 and the Marconi or Osrain D.E.5b
impedance valve such as a D.E.5 will be much peorer
or D.E.SH.F., which have an impedance of roughly
than when a high-impedance valve is used.
30,000 ohms and an amplification factor of 20. These
Impedance and selectivity are, therefore, both depenare 6-volt valves; if 2-volt valves are preferred, the
dent upon the constants of the tuned circuit of the valve.
D.E.R. will .he found satisfactory, and so will the
and the problem to be solved is the usual one of striking
Cosmos S.P.1S (green spot) and valves of other makes
a balance between average magnification and selectivity.
having 'similar characteristics.
Those who operate a receiver near a broadcast station
When good coils and condensees are used it is always
will usually have to sacrifice a certain amount of amplinecessary to stabilise a two-stage H.F. amplifier. One
fication in order to secure the necessary selectivity. They
method is to connect the grid circuits to the sliding concan take full advantage of low-frequency amplification
tact of apotentiometer the ends of which are connected to
to bring the signals of distant stations to a working
the filament heating battery. Another is to shunt the
strength.
circuits with adjustable high resistances. Both Methods
Listeners who are more fortunately placed as regards
are, in general, best avoided.
The best results are
interference will not need to give so much attention to
1 rIlfd
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2.—Plan view of the baseboard showing the position of the parts.

obtained in the majority of cases when the circuit is
rendered stable by properly connecting neutralising
condensers.

connected to the grid of the first valve and to its anode
through the balancing condenser NC,. This rather unusual form of connection is used for the purpose of
stabilising the first valve, and it is quite a simple matter
so to adjust the balancing condenser NC, that the aerial
circuit will not oscillate as the result of tuning the anode
circuit. Further, it is usually possible so to adjust NC,
that over the normal tuning range the aerial circuit will
remain unaffected by reaction applied to the anode
circuit. For this reason the balancing condenser NC,
is mounted on the front panel of the instrument. Quite
a useful reaction effect can be obtained by adjusting this
condenser, which can, of course, be set in the position
which will balance the circuit if reaction is not
desired.

The Circuit Used.
It should be noted that the neutralising condensers
have a limited tise and that it is quite essential to remove,
so far as possible, all forms of coupling between the
three tuned circuits. For this reason the coils are well
spaced and are arranged in the peculiar manner to be
seen in the illustration.
If care is taken to place the coils at right angles, as
shown by the illustrations, stray magnetic coupling will
bd very small, and no trouble should be experienced when
the receiver is put in operation.
Commencing with the aerial, it will be seen that two
degrees of selectivity are arranged for by the provision
of alternative aerial condensers.
Thus, if the aerial
is connected to A„ Fig. 1, the selectivity will not be so
good as when the aerial is joined to A.„ but the signal
strength will normally be better when the A, connection
is used. The aerial circuit is completed through the top
half of the first coil, the extreme ends of this coil being

Detector Valve Connections.
A further point of interest is the manner in which the
detector is connected. The grid leak, it should be
noticed, has one of its ends joined to the grid and the
other end to a wire which can be connected to the grid
bias battery. The grid leak return can, therefore, be
given a voltage adjustable with respect to the filament in
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3.—Dinicasioned drawing of the ebonite front panel.
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THE FOLLOWING MATERIALS ARE REQUIRED.
Cosmos fixed condensers, capacity .0001 mfd.. .0003 mfd. (2),
.0005 mfd., -001 mfd.
3 Cosmos tuning condensers, with slow motion attachment,
.0005 mfd.
1 Cosmos grid leak, 2 megohms.
1 Cosmos H.F. choke (Metro-Vick Supplies, Ltd.).
1 Micro-condenser (Igranic Electric Co.).

3 Antivibralion valve holders.
1 Low resistance rheostat (Burndept Wireless Co.).
.1 Telephone jack and plug.
1 1 mfd. and 1 .125 mfd. Mansbridge condenser.
1 Ebonite panel, 21in. x 8in. ›: ¡in.
1 Baseboard with battens, 24in. x SUn. x kin.
Set of "Dimic" coils with 3 bases (L. McMichael, Lid.).

Approximate cost, with one set of Broadcast coils
1.5-volt steps, which is a great advantage when valves
of the 6-volt type are used.
Should it be desired to
employ the anode bend method of rectification, it is only
necessary to join the lower end of the grid leak to a
point on the grid bias battery which is negative with
respect to the filament 1..T. negative.
One filament rheostat is employed for the three valves,
as these will normally have similar filament characteristics, and the jack is arranged to complete the filament
battery circuit when the telephone plug is inserted. A

ebonite.
One of the coil holders is screwed to a piece
of wood which is screwed to the baseboard, whilst the
remaining two coil briders are screwed direct to the baseboard.
Two further small pieces of ebonite are required for
the aerial and earth terminals and for the battery connections.
On the front panel is mounted the three 0.0005 mfd.
tuning condensers, the filament rheostat, telephone jack,
and adjustable balancing condenser.
These parts can be

Rear view of the set, showing the peculiar arrangeateat of the three tuning coils.

o.00t mfd. fixed condenser is connected across the telephone contacts of the jack and may be varied to suit
requirements, although this is a good average value when
a wide range of wavelengths is to be received.
Position of Components in the Set.

An extremely simple layout is used with the object of
reducing stray couplings and to allow of neat wiring and
easy operation. The ebonite front panel has a baseboard
screwed to it, and an endeavour has been made so to
place the parts that wires carrying high-frequency
2urrents have a short, clear path.
The grid battery and two large bye-pass condensers
have, therefore, been placed on the under side of the
baseboard, and the valve holders, coil holders, highfrequency choke, grid leak, and connection strips screwed
to the upper surface.
Fig. 2 shows the position of the
parts on the upper side of the baseboard, and it should
be noticed that the grid leak and high-frequency choke
are carried in brass clips mounted on small pieces of
A 1.1

7 TOS.

.Mullard 2—volt H.F. valves are used

identified in the illustrations and are situated as indicated
in Fig. 3.
The fit e holes marked by the letter D are .
for the wood screws which serve to screw the panel and
baseboard together. and their positions should be noted.
(7'o be concluded.)

GIFT TO WIRELESS OPERATOR.
echo of the disaster to the Antinoc, the vessel
ANwhich
recently sank in the Atlantic after thé rescue

of her crew by that of the President Roosevelt, was provided by the news, last Wednesday. of the presentation
of a silver signalling torch to Mr. Arthur Evans, wireless
operator of the lost ship.
When the Antinoc was sinking. Mr. Evans continued
to transmit S.O.S. signals until the wireless cabin was
wrecked by heavy seas.
He then signalled with a hand
torch.
The presentation was made by Capt. Fried, of the
Peesident Roosevelt.
30
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AN ELECTROSIATIC LOUD-SPEAKER
Details of a Practical Design in Use in Germany.
By Dr. H. KRÔNCKE.
UGEN REISZ, who has already become kno w n i
n
wide circles by the marble block microphone named
after him, has produced a new electrostatic loudspeaker and also, on the same principle, electrostatic
headphones, which, owing to their excellent reproduction,
are considerably superior to the electromagnetic telephones
and loud-speakers hitherto in general use.
Herr Reisz
has had the kindness to demonstrate to me his new apparatus, both when connected direct to a telephone line
leading to tbe Ber1in
transmitting
station, and likewise for reception
on an aerial with
TO
non-reacting
deLOUDSPEAKER
TO
lector valve and reAMPLIFIER
HT.
sistance
amplification.
Upon hearing reception with
Fig 1.—Circuit showing method of applying fluctuating potentials to the loudthe
telephones,
new
he
which
a
which
speaker.
weigh only 3!, oz.,
the first impression was so remarkable that it can hardi
be described.
Nevertheless, although the intensity of
signals was so great that one felt as if one were in the
immediate neighbourhood of the music or
the speaker, there was not the slightest
tlace of subsidiary noises. distortion,
or weakening of the high and low
notes.
—I
A

The Principle.
l'he method whereby Reisz has
achieved such a result is strikingly
simple. Reisz uses a condenser, one
plate of which is a used one, the
second plate being separated from
the first by a vet y thin insulating
material.
As
matters stand
at
present, a preliminary potential of
2O 250 volts is applied to the rimlenser in the (.ase of the loudspeaker, and 7$ volts with the headphones, so that the plates
atti act each other with acertain force.
The force is
fairly- great, since the insulating material is very thin ;
thus the capacity of the
loud-speaker is about o.ot
fd.
The low-frequency
oscillations
obtained
by
means of the amplifier are
now superimposed upon the
Fig. 3 —The
preliminary potential of the
5

condenser plates, the circuit with choke coil, as illustrated
in Fig. t, being used for the purpose.
The preliminary
potential is therefore supplied direct from the anode battery.
In consequence,of the fluctuations of the superimposed potential, the power wheteby the movable plate
is attracted to the fixed plate alternates and produces
oscillations
of
the s
movable plate which follow
the
low-frequency
electrical oscillations.
There is, of course.
nothing especially new in
aII
this.
The salient
feature of the new Reisz
loud-speaker lies in the
.elaboration of the condenser. It will be understood that the movable
plate must lie made as
light as possible if the
Fig. 2.—Diagram showpo,iluction
of
natural
ing the principle of the
Reisz loud-speaker .
A
oscillations of audio-freconducting
layer
of
granules G on a layer
quency is to be avoided.
L of silk or rubber is stretched
Moreover,
the movable over a perforated aluminium plate
I' which acts as the other electrode.
plate must he entirely
free from internal tension, and some parts
of the movable plate must be able to .move
easily, independently of other, parts.
Reisz achieves this in a remarkably
simple manner.
He makes the first
plate of aluminium bent slightly convex and having several holes in it
similar to a sieve.
Over this aluminium plate he places with slight
tensicn a very thin insulatin g layer
—for example, of indiarubber or
silk. On the other side of this insulating layer he places a coaductor
\\ ilia consists of a number of small
granules, which are stuck on this
layer side by side.
What this
material consists Of has not yet been
stated.
Reisz attaches value, however, to fixing the granules in
such a way that the conductor layer does not render
the insulating surface more
rigid than before.
Fig. 2shows schematically
asection of the loud-speaker.
P is the perforated plate on
which the insulating layer L
is stretched. To the exterior
side of this layer adhere the
electrostatic loud-speaker and telephones connected
granules which form the
to a broadcast receiver.
A 15
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An Electrostatic Loud-speaker.—
movable plate of the condenser.
Finally, for the
protection of the oscillating surface, there is fixed to the
front of the loud-speaker a flat cone, C, of light material.
In reality only very slight movements of the conductive
layer are necessary in order to produce very considerable
tone effects. It is found that the slight unevennesses in
the metal plate P are amply sufficient for this and provide -a sufficient possibility of movement of the conductive
layer.
In addition to the advantage of the exceedingly small
compass and slight elastic tension of the movable layer.
the electrostatic loud-speaker is superior to the majority
of electromagnetic loud-speakers, by the fact that the
whole oscillating surface is in the electrical field, with
the result that no oscillations can be produced outside
that field, so that there is a relatively high damping of
the oscillating surface. ,To this fact also can be doubtless attributed the advantage that the loud-speaker
within the whole range of audibility clown to the very
lowest notes, has no natural vibrations, and all the oscilGeneral Notes.
With reference to our note on page
320 of our issue of February 24th concerning 'tranmissions from B W5, we
understand that this Belgian amateur has
been ill and unable to transmit, but that
he is now working again on 180 metres,
and will welcome reports.
0000
Mr. F. W. Goff (G 6YG), 102, Woodside Road, Bowes Park, N.22, has been
received by C 1DD in Nova Scotia on
telephony when using only 5 watts on a
45 metre wavelength.
0000

(1)

Mr. C. F. Bandits
7BZ). Erickshus,
Ringkiobing, Denmark, is transmitting on
34, 40 and 60 metres, pure C.W. with
an input of 15 watts, and will welcome
reports.
0000
Belgian Amateurs.
We have hitherto refrained
from
publishing the names and addresses of
Belgian amateurs, as we understood that
none of their stations was licensed, but.
as the following have already appeared
in the Flemish publication Radio, we
print them for the benefit of our readers :
B L1.—Arendonck Radio Club (operates E. Claessen and J. De Pauw), Arendonck, Antwerp, transmits on 75 and 150
metres.
B L2.—" Radio"
(J.
Vandepitte),
liytkerke, Blankerbenghe.
B L3.—J. de Geest, Motestraat, Roeselaere, transmits on 75 to 150 metres.
13 L4.—G. Vermandere, Zuidstraat 55,
Roeselaere, transmits on 75 to 150 metres.
B L5.—F.
Callebert,
Ooststraat 29,
Roeselaere, transmits on 75 to 150 metres.
B L7.—M. E. Geeraert, Ondernemerstraat 67, St. Amandsberg, Gent.
B L8.—Gaston Vita, Brusselsche Steenweg 25, Melle, transmits on 65 and 200
metres.
B L9.—R.
Bloeykens,
Florastraat,
Meirelbeke.
B L10.—H. Deceuninck, Reeperstraat
16. Emeighem, Iseghem.
A 16

lations aré reproduced with equal strength, at least in
so far as can be judged by the car.
The new loud-speaker, however, has one disadvantage.
It needs a higher polarising voltage than the usual small
electromagnetic lotul-speakers.
Reisz, however, is now
engaged-in developing the new loud-speaker, so that an
initial tension of too volts will be sufficient to work it.
He hopes to achieve this by a further diminution of the
magnitude of the insulating layer. To work the loudspeaker, Reisz uses an ordinary amplifier with resistance
coupling, in order to avoid the distortions caused by
transformers. As the last valve of his amplifier, he Uses
a power valve with an emission of about T2 mil liamperes.
Et might be assumed that no energy would be consumed
in an electrostatic loud-speaker, and, therefore, that a
small amplifying valve using a small anode current would
be sufficient. This, however, is not the case, since the
capacitv.of the loud-speaker has to be charged and (lis.
charged by the electrical currents which produce the
attraction and repulsion of the movable plate, and for
this a certain current intensity is. of course, necessary.

TRANSMITTING NOTES
AND QUERIES.

B L11.—G.
(Oost. VI.),
metres.

MARCH ¡7111, 4926.

Blancquaert.
transmits on

Uytbergen
100 to 135

0000

New Call Signs Allotted and Stations
Identified.
G 2ARZ.—B. R. Clarke, 5. Fox Hill
Gardens, Upper Norwood, S.E.19,
G2AZL.—W. Paylor, 54, Town Street.
Beeston, Leeds.
G 2BNJ.—H. F. B. Sharp, Hill of
Tarvit, Cupar , Fife.
G 2BNK.--6. H. Henshall, 19, Greenvale Road, Eltham. S.E.9.
G 2B0M.—E. D. Dunn, 184, Crew e
Street, Derby.
G 213PI (Art. A.).—L. W. Gardner,
10, Ludlow Road, Coventry.
G2BQK (Art. A.).—W. P. Dolphin,
178. Langham Road, South Tottenham.
N.15.
G 2BQN (Art. A.).—R. E. Fisher, 366,
Clarkston Road, Cathcart, Glasgow.
G 2DA.—" Popular Wireless,' Experimental Station, Dulwich.
G 2JB.—J. C. Bird, 1, Stapleford
Road, Wembley (change of address).
G 2JD.—J.
L.
Summerfield,
218,
Thorold Road, Ilford, Essex, transmits
on 23, 45 and 150-200 metres.
G 2TK.—K. H. Thow, 35, Footscray
Road, Eltham, S.E.9 (change of address).
0 5AN.—E. W. V. Butcher, 16, Manor
Gardens, Purley.
G 5C0
(portable). — D.
Shannon,
Wyvern Grange, Sutton Goldfield, Birmingham.
G 5CX.—C. R. Pill, 17, Brundenell
Grove, Hyde Park, Leeds, transmits on
90 and 150-200 metres C.W. only. (This

call sign was formerly held by A. Hig•
son, Colne, Laites.)
G 5GQ.—B. ti. Windom, 5, Pollards
*Hill South, Norbury, S.W.16.
G 5JQ.--W. B. Sydenham, Torquay
Secondary School, Barton Road. Torquay, transmits on 150 metres.
G
E. Montgomery, Felsted
School, Essex, transmits on 23,45, 90 and
150-200 metres.
0 5TD.—T. A. Studley, 6. Rutland
Road, Harrow, transmits on 45 and 90
metres.
(1 51'0.—W. J. Tarring, 70, Cranmer
Road, Forest Gate, E.7, transmits on 90,
160, and 180 metres.
(This call sign
was formerly owned by F. R. W. Stafford, Dovercourt.)
0 57.17.—H. B. Gardner. Heysham,
King's Road. Barnet (change of address).
6M13.—A. J. Buttress, 7. Limekilus
Field, Hill Top, Bolsover, nr. Chester•
field.
G600.—T. Woodcock, "Santos," 8,
George Street, Bridlington. E. Yorks,
transmits on 45 and 150-200 metres.
0000

l'Ite call sign allotted to Mr. R. T.
Colebourn,
" Ardchalligan." • Selborn
Drive, Douglas, is 6IA, and not 2IA, as
printed on page 264 of our issue of
February 17th.
C 2IA is still retained
by Mr. L. F. Ostler. 19, Windsor Terrace, Penarth, Glam.
0000
B C44.—A station at Schaerbeek. QS!.
14ti Resean Beige.
D7B7..—C.
F.
Bandits,
Erikshus.
Ringkiobing, Denmark.
8CL.—Mme. Lebaudy, 19, rue du
Mangnan, Paris VIII. ; operator A. M.
tie Vanelot, transmits on 35-50 metres
(change of address).
F 8DA.—Albert Saumont, Cornimi, Aixles-Baius, Savoie (change of address).
I 1AT.—Alfonso Marcello„ ria 20
Settembre 89, Rome.
PE 6YX
(Palestine). — Flight-Sergt.
Macey.
Command
Headquarters.
Bir
Salent. Palestine.
21
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A Section Devoted to New Ideas and Practical Devices.
EXTENSION LEADS FOR TELEPHONES
IN SERIES.
It is often desirable where telephones of various types are to be
used in conjunction with a receiver
to connect the telephone leads in
series in order to obtain a more even
distribution of current.
When extension leads are taken to other rooms
in the house it is somewhat difficult
to arrange for the series method of
connection.
If telephone sockets of the type
illustrated in the diagram are used,

ANTI-VIBRATION VALVE HOLDER.
An ordinary valve holder, preferably of the type illustrated in the
diagram, is clamped by means of an
ebonite ring to a " Sorbo " sponge

SORBO .
EAR CAP

----- .

N°4 BA CLEARANCE
ANO COUNTERSUNK

dift.
niA

3)
BOTTOM

Anti-vibration valve holder

rubber ear-cap which is in turn
secured to the baseboard of the set
by means of Seccotine or rubber
solution.
When inserting or withdrawing the
valve, the ebonite base of the valve
holder should be held in the hand in
order that the rubber support may
be relieved of strain.—C. H. T.
TO L.S
TERMINALS
Telephone

TO LS
TERMINALS
extension leads
connections.

with

series

however, the difficulty is surmounted,
since the circuit cannot be broken
when any of the phones are withdrawn.
A light
spring contact, S, is
clamped between locknuts to one cf
the sockets, and is arranged so that
normally the two telephone sockets
are short-circuited. In the right-hand
socket a short ebonite plug, P, is inserted, so that when the phones are
plugged into circuit the plug is forced
downwards and the spring is lifted
out of contact.—W. S.

o

radial switch with a double row of
contacts.
The switch arm consists
of an ebonite segment on which' is
mounted a•series of spring contacts
for short-circuiting pairs of studs.
The leading contact is connected by
a narrow strip to the spindle of the
switch.
The circuit diagram shows
the method of connection as viewed
from the top of the panel. It will be
seen that normally all the coils in
the tuner are disconnected, and that
as the switch arm is moved progressively over the contacts the coils are
connected in series as required.—
C. J. H.
0 000

GUY WIRE STRAINER.
The diagram shows a strainer of
simple construction which may be
made up from materials to be found
in every experimenter's workshop.
The loop consists of a length of :
I-in.
diameter brass or mild steel rod

00

DEAD-END SWITCH.
Dead-end effects in a long-wave
tuner consisting of a number of plugSimple guy wire strainer.

Dead-end switch

in coils connected in series may be
considerably reduced by employing a

screwed No. o B. A. at each end and
attached to the plate by means of
nuts fitted to the underside.
The
adjusting screw is a similar piece of
rod bent in the form of a ring at one
end and screwed No. o B.A. for the
remainder of its length. The tension
of the guy wire is adjusted by the
No. o B.A. nut on the upper surface
of the plate.—J. C. H.

9
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REACTION REVERSING SWITCH.
A reaction reversing switch ut
simple construction employing valve
pins and sockets is illustrated in the
diagram. The valve sockets (six in
number) are set out on the receiver
panel in the form of a hexagon,
while
the four valve pins are
mounted on a separate rectangular
ebonite panel, and are spaced in such
a way that the pins fit into sockets
on opposite faces of the hexagon.
When the connector is inserted so
that the valve pins 7, 8, 9, and so are
in sockets 6, r, 4, and 3 respectively,
the reaction coil will be connected in
circuit. By moving the connector so

n*Ing
Waite

'ARCH 17111, r926..

alterations by making use of ordinary
coil plugs. Brass angle brackets are
fixed to each side of the plug by
means of the set-screws passing into
the plug and socket.
The brackets
are thus in electrical connection with
the plug and socket, and by choosing
suitale
b dimensions the .holes in the

dial; normally, with the B screwed
back, the rubber ring clears the edge
of the dial, and the condenser can
be adjusted by means of the main
knob without experiencing any drag
from the vernier wheel. A knurled
lock-nut, T, such as a terminal head.
may be used to prevent B turning on
the spindle when the vernier is being
used.—J. P. P.

Improvised telephone plug.
LEAD TO
SET

LEAD TO
COIL

C5)-1

LEAD TO
COIL

BRASS
CONNECTING le
STRIPS

2

brackets may be made to coincide
with the telephone terminals on the
set. The + and — connections of
the telephones can be joined to the
plug and socket of another coil plug,
and the connections, once macle, cannot be accidentally reversed.
The idea is equally applicable to
the L.T. connections and to the H.T.
where only one voltage is used.—
G. W. G.
C 00.

r(-1)

7

19

›.
1\

TO SET
181
I
I
.

4

f
t
i
00 1

e

BRASS CONNECT NO
STRIPS
Plug and socket reversing switch.

that pins 7, 8, 9, and so are inserted
in sockets I, 2, 5, and 4, reaction
will be reversed.—H. G.

VERNIER ATTACHMENT.
The well-known method of obtaining vernier control of tuning adjustments by means of a small friction
wheel at the edge of the condenser
dial can be greatly improved if the
method of construction shown in the
.diagram is adopted.
The friction contact wheel is a
piece of rubber tubing. R.
in. in
external diameter and in long. A
threaded bush. B, with a knurled
ebonite ring, S, can be screwed down
to compress the rubber ring, so that
it makes contact with the edge of the

improvised vernier movement.
0 0 00

CHANGE-OVER SWITCH FROM
CONTACT STUDS.
Nu:it change-over switches can be
const ructed
with ordinary
radial
switch contact studs. A vertical slot
is cut in each stud by means of a
hacksaw of suitable width, and in
the case of the centre contacts a
lateral hole (No. 6 B.A. tapping) is
drilled, the set-screw acting as apivot.
The hole is tapped at one side and
CONTACT
--**"'

STUDS

TELEPHONE PLUGS.

•

In tuning multivalve receivers designed for powerful loud-speaker reception, it is an advantage to be able
to plug in a pair of telephones in
order that listeners may be spared
the rather uninteresting preliminary
sounds associated with tuning adjustments. To be of real utility, however, it is essential that the telephones
should be instantly removable, and
this accounts for the popularity of
plug and socket connections.
Where a receiver is provided with
terminals instead of sockets, it can
be converted without any structural
A r8

VALVES FOR IDEAS.
Readers are invited to submit brief
details, with rough sketches, where
necessary, of devices

of

experi-

mental interest for inclusion in this
section.

A receiving valve will be

despatched to every reader whose
idea

is accepted for publication.

Letters should be addressed to the Editor,"It'ireless World and Radio Review," Dorset House,
Tudcr Si., London, E.C.4, and 'narked " ideas."

3"
Simple change-over switch.

drilled out No. 6 B.A. clearance on
the other. A No. 6 B.A. cheese-head
screw is then inserted and secured
by means of a•lock-nut. The contact
blade should consist preferably of
springy material, such as phosphorbronze, when it will be possible to ensure a good wiping contact by setting
the slots very slightly out of line.—
C. S. A.
25
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T is worth while having a loud speaker receiver
that is always ready for use. A receiver the ladies

can use while you are altering your big set, one that will,
under normal conditions, bring in your local station on a
loud speaker, over a minimum distance of 25 miles, or
Daventry at ioo miles.
The reproduction from these receivers is exceptionally pure,
they are easy to handle, and very economical to run. Ideal
instruments for use in the home; one switch,
one dial, and one knob--and look at the price.
HIRE PURCHASE
Complete with loud speaker and all accessories, as shown in the
Publication

Messrs. Il. Tavhr
(t... Co., Lid.. .14/53.
Sussex Place,
South Kensington,
(n ea I'
South Kensington
Station), are prepared to arrange
for

the

Side

ill ustration
Receiver only ..

..

.

£13 .18 .6
£8 . 2.6

No. 120 fully
describes
and
illustrates
full

of A.J.S.

.
necrii'erS
anid Loud Speakers
on easy payments.

to _von !

A. J. STEVENS 8z CO. (1914) LTD.,

A. J. STEVENS &

RADIO B RANCH , WOLVERIIANIPTON .
hphone :17.0 (7 Iu L
T,A grams: "Reception, (I

/lease send Pubfication No. Iu-; mid 12o.
Name

Telephone:

Address

Showrooms:

Telephone:

',ought;

34.0.

"elegant.;

223,

St.

•'

jayessco, Westc,itt, 1.ondou.'

George's

Road, Glasgow.

CO. (1914) LTD.,

RADIO BRANCH, WOLVERHAMPTON.

London Showrooms: 122, 124, Charing Cross Rd., London, W.C.2.
Glasgow

Re-

ceivers.
II
costs
nothing

of

Regent ;161 2.

the

range

Teh grain, : •R,c,ptiou, Gia,gow.•

W.W.

27 3,222.
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Filament Rheostats and Potentiometers
ITH the winding; carried on a porcelain bobbin and
having the contact arm moving on its inner side,
the "Cosmos" Filament Rheostat takes up remarkably
little space, is strong in construction, and has a very smooth
and reliable movement. It is fixed by ONE HOLE and is
provided with a handsome knob and dial.
Made in four
types, two of which are double wound for Dull OR Bright
Valves, and one a Potentiometer.

W

Prices and particulars are given in the adjacent panel.

METRO-VICK

SUPPLIES,

LTD.,

(Proprietors—Metropolitan Vickers Elec. Co. Ltd.)

4,

Description.

Ohms.

Single Wound
6'0
Double
„ i 18+2
30+ 4
Potentiometer
300

ryinz
Carrying

Price.

l'O cmp.
'4 -l'5 „
'2 -1'0 „

4/6
5/0
5/0
6,0

Central

Buildings,

Westminster, London,

R
P33

S.W.1.

RADIO COMPONENTS

WHAT ABOUT H. F. RESISTANCE?
How often have you found coil manufacturers publishing the H.F. resistance of their coils ?
Gambrell's are proud of all their figures.
any other coil on the market.
GAMBRELL
COILS

Study them well—they are unapproachable by

Nearest
Size

Inductance.

Capacity.

Self

H .F.
Resistance.

in
Ordinary

SIZE

PRICE

Coils.

Mies.

Mfd.

Ohms.

ai2

4/10
4/10
5/
5/3
5/6
5/9
6/3
6/9
7'9
8/6
10/12/6
14'17/6

18
25
30
40
50
75
100
150
200
300
500
750
1000
1500

13
26
51
108
200
360
780
1400
3000
6000
12200
24800
68000
165000

•000004
•
000004
•000004
.000005
•
000005
•000006
•
000006
•000007
•
000008
•000009
.000011
•
000014
.000017
•000021

1.5
2
2.5
3.5
4.5
6.5
11
15
19
30
37
48
75
130

a

A
BI
B
C
D
El
E
F
G
H
I
J

Now make up your mind to try out Gambrel' coils—they'll make a wonderful improvement to your results.
Write for new component booklet showing new reduced prices.

GAMBRELL BROS. LIMITED, 76, VICTORIA STREET, S.W.1.
£20

Aiention
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DISTRIBUTION 02' WIRELESS WAVES.
How Blind Spots in Broadcast Transmission are Produced.
By R L. SMITH ROSE, Ph.D., M.Sc., A.M.1.E.E.

I

N the development of wireless communication there
.
has been an almost continual study of the manner in
which wireless waves are ptopagated over the earth's'
surface. In the past this has usually taken the form of
the measurement of the intensity of signals received from
various transmitting stations or of the readability of the
signals, the latter, especially, being the vital factor in a
commercial system designed for the handling of traffic.
After the very early experiments of twenty-five years ago
or so, these measurements were made over long distances,
and they have recently been extended to the semi-circumference of the earth.
Local Absorbtion.
The transmission of signals over distances of 200 miles
or so was neglected because it presented no difficulties,
particularly on the long wavelengths which were
employed for commercial purposes.
As a result of
this phase of development, there is at the present time
very little exact knowledge as to the absorption of energy
by the materials of the earth's crust, beyond the very
generally accepted facts that land is a greater absorber
than sea, and that it is more difficult to send waves over
mountainous areas or the populous districts of towns than
over comparatively flat open country. As a result of this
understanding. transmitting stations have been erected in
situations as favourable as possible, often on the coast
nearest to the point or district it is desired to serve. The
development of broadcasting, however, has necessitated
that in many cases the transmitting station be situated in
the heart of a town, and that the waves be broadcast
over thickly populated areas rather than over open
country or over sea.
The resulting energy absorption
which accompanies the transmission, particularly at the
shorter wavelengths used in broadcasting, has shown that
a relatively large power is necessary to secure satisfactory
reception at distances of only 20 to TOO miles.
Contours of Signal Strength.
Let tts suppose that, in the first instance, the earth's
surface were a flat, perfect conductor. If a vertical
transmitting aerial is located at any point on this surface,
the waves will be radiated out horizontally to an equal
extent in all directions. The
expanding fronts of the successive waves will, therefore, be concentric circles
mis>,
with their centres at the
i
2mie '
transmitting aerial as de- t /
I
picted in Fig. r. This case
is analogous to the trans- %
.
mission of waves over the
\
surface of a pool of water.
s
s
e
when this is disturbed by
dropping a stone in it.
If
Fig. 1.—Contour lines of equal
in Fig. t we imagine that
signal
intensity
for
waves
radiated over a flat uniformly
these circles are the sections
conducting surface.
3

of small cylinders which have afixed height in adirection
perpendicular to the plane of the paper, a little consideration will show that the surface area of each of these
cylinders is proportional to its radius. Therefore, since
all the wave energy which passes through the cylindrical
surface of one mile radius ultimately passes through the
succeeding surfaces of two miles radius, the energy concentration in the wave will be four times as great in the
former as in the latter case. Further, since the field
intensity of the wave is proportional to the square root
of the energy, we see that this intensity decreases inversely as the distance from the transmitter.
If the conductivity of the earth is not perfect, but its
surface is still flat and uniform, there will be a certain
loss of energy due to the heating effects of the eddy
currents set up in the earth by the waves travelling over
it. This means that the energy of the waves will decrease with the distance from the transmitter at a rate
greater than that for a perfect conductor.
The field
intensity of the waves will thus decrease more quickly
than the inverse distance from the transmitter.
Factors Governing Absorbtion.
General considerations show that the loss of energy
becomes more rapid as the resistance of the earth's
surface increases, although the effect is also dependent upon the dielectric constant of the earth. The
energy loss also increases very rapidly with the frequency, with the result that, while on the longer waves
of several thousand metres wavelength the loss may be
small, it is becoming very appreciable on the broadcasting band of wavelengths, and it is still more so on the
very short wavelengths now coming into use. In the
latter case, indeed, the importance of the effect has
already been felt in the difficulty of transmitting to quite
moderate distances along the earth's surface, although
very much greater distances may be covered by waves
travelling via the upper regions of the atmosphere and
thus free from the heavy absorbing effects of the ground.
Whether the earth's surface be comprised of high- or
low-resistance material, then, so long as its nature is
uniform in all directions, the distribution of field intensity will le uniform as depicted in Fig. r. That is to
COAST
say, at any given distance
from the transmitter the intensity of the signals picked
up by a given reciever will
be the same, whatever may
be the direction in which the
receiver is placed relative to
the transmitter. As atypical
example of this arrangement,
the case of a broadcasting
station situated in fairly open
country, such as Daventry,
Fig 2.—Lines of equal signal
intensity for
a transmitting
may he quoted. So long as
station situated on the coast.
the transmission
is over
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much closer over the badly conducting patch than over
the remainder.
When once this area has been passed,
however, the kinks in the contour lines gradually smooth
out and resume their circular form.
It is thus illustrated
how such an area of badly conducting ground becomes an
area of bad reception, but it is also seen that the effects of
such an area do not persist for a very great distance
beyond it. In fact at a distance much larger than the
dimensions of the area itself its effect will be imperceptible, the signal intensity being once more uniform in
all directions. It is to be understood that throughout
this article the reception conditions are assumed to be in
the steady state that usually prevails during the daylight
hours. The above-mentioned areas of bad reception do
.
not include those in which exceptional fading phenomena
are observed, since these effects are not necessarily
dependent upon the ground conditions at the place in
question.

Distribution of Wireless Waves.—
moderately flat open country, a given receiver should
always produce the same results at the same distance
from the transmitter.
There is no question of blind
areas of reception, and where the results are not uniform
they are to be attributed to local absorption or screening.
Suppose, however, that the transmitter, instead of
being situated in uniform country, is located on the coast
line with the sea on one side and dry sandy soil on the
other. Owing to the superior conductivity of the sea,
s
s,
\

Investigations

/

Fig.

/

e
/

in America.

As far as the writer is aware no systematic measurements have been made in this country on the distribution
of wireless waves from bloadcasting stations. This subject has, however, been investigated to some extent in
America, and a paper describing some experiments carried
out in the New York and Washington districts was
by Messrs. Bown and Cjillett over a year ago.'
As this paper appears to have received little attention in
this country, and as it illustrates in a remarkably clear
manner some of the points under discussion in the present
article, it is considered useful to give a short résumé of
the chief results obtained. The measurements were made
with a portable signal-strength measuring apparatus
which was transported to the various sites in a motor car.
Working to a pre-arranged plan in which the points were
selected with a view of showing up clearly the effects
being investigated, observations were made of the fieldstrength due to the carrier waves from a broadcasting

/

,
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3.—Effect of a badly conducting island on the shape of con—
tour lines of equal signal intensity.

the waves travelling in this direction will suffer less loss
of energy than those travelling back overland. This
means that at a given distance from the transmitter the
intensity of the field will be greater over sea than over
R. flown and G. D. Gillett : " Distribution of Radio Waves
land, or, alternatively, that the same signal strength is
from Broadcasting Stations over City Districts." Proc. Inst.
obtained at a greater distance over sea to that over land.
Radio Eng. 1924. Vol. 12, pp. 395-409.
The "contour " lines •of uniform field'
Oratidowo .
strength will, therefore, no longer be cons ••
centric circles as in Fig. r, but will rather
tr
• •
take the form shown in Fig. 2. The same
•furinsto.•
0•11•11.••Stet
«eon d• Gen<
signal strength will be experienced at the
•
two points P, and 1
),, although the disMet.%bel
tance OP, is considerably greater than
5

•

•

S

e

"'

Mary,' grey

Next suppose that the transmitting
station is situated in fairly uniform
country, but that at a short distance away
a patch of vety badly conducting ground
exists, somewhat in the manner of an
island in the middle of the sea.
The
wireless waves will begin to spread out
uniformly, giving circular intensity contours, but when they reach the badly
conducting area the rate of loss of energy
will be suddenly increased, and the contour
lines will be kinked in the manner shown
in Fig. 3.
It will be noticed that the
spacing of the successive intensity curves is
A 22
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Fig

4.—Map of the Washington district, showing points (marked by crosses)
at which measurements of signal strength were observed.
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DISTANCE FROM TRANSMITTER.

[BY Co orte.sy of the Institute of Radio Engineers.
Fig S.—Curves of signal strength plotted from observations taken at the points indicated in Fig. 4.
Curve A shows the falling off
which should be obtained according to theory.
Curve B is plotted from observations taken on • line S.E. from Washington, the
corresponding contour of the land and water being shown in curve B.
Curves C and C1 are for observations along a line N.W.
from the transmitter.
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Distribution oi Wireless Waves.—
would be obtained under the condition of simple spreading of the wavcs over a perfect conductor; the field
strength in such a case being inversely proportional
to the distance as previously stated.
Curve B
represents the results obtained in the direction south-east of Washington, and the contour of the land
along this path is shown bv the curve B in the
lower part of Fig. 5.
It is seen that the ground
is comparatively flat over the greater part of the path
of transmiHon, tie maximum height being about 200
feet, whi( h sme compared with the wavelength (over

MARCH nth, z92o.

iirt experiments thus serve to demonstrate very clearly
the theoretical deductions explained earliei in the article
as to the attenuation effects experienced by waves being
transmitted over land and water.
In the north-west
direction from Washington the measurements were made
entirely overland, and the results are represented by
curve C in Fig. 5. The corresponding contour curve C'
shows that the land is in this case mud imore irregular,
particularly between Frederick and Funkstown, where the
waves cross some sharp mountain peaks approaching
t,500ft. in height.
As would be expected from the
energy absorptioa in overland transmission the field-

[ley (tegrte ,y of the 1,0,!. t,.
7.—Aerial view of New York, showing contour lines of field strength.
per metre

1,400 ft.). Reverting to the field-strength curve 14 it
is seen that over the open country comprising the early
part of the transmission path, the intensity of the waves
decreases much more rapidly than would be the case for
transmission over a perfect conductor
(curve
A).
Between Mt. Zion and Easton the waves cross the water
of Chesapeake Bay,. and there is a marked flattening it
the field strength clime. due to the decreased losses of
the waves ir. passing over the more highly conducting
water. Be)ond Easton .the curve shows that the
strength is again felling off More rapidly as a result of
the waves resuming-their overland transmission.
These
A2 I

Eyy;yeeed.

The numerals indicate the field siren lth in millivolts

strength curve C shows a marked falling off from the
ideal curve A. The most interesting point of this curve,
however, is that which represents the state of affairs in
the neighbourhood of the mountain range.
A rapid
decrease in field strength takes place an passing the peak.
awl a partial blind spot is produced in the " shadow "
cf the mountains. Beyond this point. however, the field
strength increases somewhat due to the fact that energy
is being fed down from above by the bending or diffraction of the waves over the mountain peaks. We have
here avery interesting example of the shadow effect which
can be produced by hills or even buildings, when their

I..• I1.10 11
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Distribution of Wireless Waves.—
height is of the same order as, or greater than, the
length of the waves being employed.
'1'he above results and those of other measurements
taken in the neighbourhood of Washington are shown in
a somewhat different manner in Fig. 6.
On this map
contour lines are shown linking up positions at uhich
the same field strength was measured, the actual value
being shown by the number against each line.
A nimparison of this diagram with Fig. r gives an excellent
idea of the extent to which moderately good geographical
conditions cause a departure from the ideal ease of transmission over a uniform conductor.
A little consideration
will show that where the contour lines are crowded
together rapid attenuation .of the waves is taking place.
whereas low attenuati.in is evidenced liv an opening out of
the contour lines.
The superiority of transmissi(in over
water to that over land on the broadcasting range of
wavelengths is at ''nue apparent.
Wireless Contour Map of New loi-k.

Another series of measurements was carried out by
Messrs. Ilown and Gillett in the neighbourhood of New
York, on the transmissions front the experimental station.
2XY, situated near one end of Manhattan Island, and
employing a wavelength of 492 metres.
As might In'
expected, the results in this case are very different from
those previously discussed ; for a city, thickly coyer(t1
with tall steel-frame buildings pro‘ ides a large number
of closed metallic loops as %t ell as open aerials. which
serve to extract energy from the waves i(n the cours e of
their transmission. The result of the r
n.-asu rum ent s are

405

most tasily understood by the excellent photograph in
Fig. 7, taken from Flown and Gillett's paper, in which
the lield-strength contour lines have been superimposed
upon an aerial photograph of New York City.
The
large difference in attenuation gif the waves in passing
(iver open water and over the crowded city arca is very
well demonstrate.] by the relative spacing of the contour
lines.
T.ityards thé top of the photograph it is seen
that the contour lines hate close.I in on themselves to
surround a small area within which the field strength
was found to have a very low value.
This area is
located in Central Park, %illicit is surrounded by the city
in all sides, and it evi.lently forms a blind spot for
b roa. least nreption.
Although it is only six miles from
the transmitting station, the field strength is no greater
than it is at thirty miles or more out in the country in a
more favourable direeti..a.
Since this blind spot is a:
" closed " area it is observed that beyond. it the field
strength incoa ses as a rusult of the feeding-in of energy
from either side where the transmission conditions are.
much more favourable.
As stated by the authors of the paper from which these'
results are taken, New York presents a " horrible
example " of the ditii.sulties which are encountered in the
transmissi. in of wireless signals over city areas. -Although
no published data are as yet available, it is .probable that
the larger towns in England would present a similar'
picture. although to a less marked degree. An experl-'
mental investigation comluctcd with a view to Obtaining
stilts of the nature deseribed in this article would undoubtedly throw much light on the problems associated
with bad areas of broadcast reception.

WORLD CRUISE WITH A NEUTRODYNE.
Results Obtained at Cairo with a Set Designed by the KDKA Station Engineers.

AGM
„„„
te,ei

EENTS have been made i
between the
of
the
Westinghouse IlniatIcastin.,
Station KDKA at Pittsburgh, l'a., and Mr. 1:.,s,
H. Skinner, Cruise Director of the T92ó This. Co. ,.
World Cruise in ss. Franconia, for a series of
distance tests.
A special neutrodyne receiver has been
built by the KDKA station engineers for a wavelength
range of so to 8o metres, and signals are t. -)be received
from KDKA on the 63-metre wavelength.
RRAN

Experiments near the Sphinx Abandoned.

The first programme specially transmitted for the
Franconia cruise was successfully received at Cairo.
It
was originally intended to set up the apparatus in the
desert at the foot of the Sphinx, but on account of possible damage to the receiver it was subsequently decided
to install the apparatus in a room of the ContinentalSavoy Hotel at Cairo. KDKA was picked up between
5.10 and 5.24 a.m. on February 6tO, and, in addition
to special news items, stock reports, etc., personal messages were received for Mr. Skinner and other members
of the party.
The tests are to be repeated at all the more important
ports of call on the voyage.

Mr. Ross H. Skinner (right) at KDKA making final arrangements for the tests with the sa. .• Franconia " now on a cruise
round the world.
A 25
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BROADCASTING COMMIT IEE'S
Summary of the Recommendations.

T

HE full report of the Broadcasting Committee has
now been published, and is obtainable from H.M.
Stationery Office, price 6d. Below we publish, for
the information of •eur readers, the official summary of the
recommendations of the Committee, whilst under " Edi•
tonal Views " in this issue we discuss certain aspects of
the report, and make our own observations on certain of
the recommendations.
The principal recommendations are as follow :—
(a) That the broadcasting service should be conducted
by a public corporation acting as trustee for the national
interest, and that its status and duties should correspond
with those of a public service.
(b) That the corporation should either be set up by
-Act of Parliament or be incorporated under the Companies
Acts, limited by guarantee, and dispensing with the
word "Limited "; that in either case the corporation
should hold the licence of the Postmaster-General for a
period of not less than ten years.
(c) That the corporation should be known as the
" British Broadcasting Commission "; that it should
consist of not more than seven .
or less than five Commissioners, all nominated by the Crown, the first
Commissioners to hold office for five years; that the Commissioners should be persons of judgment and independence, free of commitments, with business acumen and
experienced in affairs; that one of the Commissioners
might, if thought desirable, be one of the existing
members of the British Broadcasting Company; that the
Commissioners should have the power to appoint .
an
Executive Commissioner with a seat on the Board; that
all Commissioners should be adequately remunerated.
(d) That the Commissioners should appoint, in consultation with appropriate Societies and Organisations, as
many Advisory Committees as are necessary to ensure
(lue consideration of all phases of broadcasting.
(e) That the entire property and uudertaking of the
British Broadcasting Company as a going concern should
he vested in the Commission on the 1st January, 1927 ;
that all existing contracts and staff of the British Broadcasting Company should be taken over by the new
Commission.
(f) That the Postmaster-General should remain the
licensing authority and be responsible for collecting the
licence fees; that the detection and prosecution of those
who conceal their equipment should be vigorously pursued.
(g) That the provision for experiment and research
should be generous.
(h) That the Commission should be empowered to raise
capital.
(i) That the fee of ten shillings for a receiver's licence
'should be maintained; that the first charge on the
Revenue from licence fees should be the expenditure in.curred by the Postmaster-General in connection with the
Broadcasting service; that after paying the Commissioners
an income thoroughly adequate to enable them to ensure
the full and efficient maintenance and development of
a. 26

the service, any surplus should be retained by the State.
(j) That the Commission's accounts should be reviewed
by the Comptroller and Auditor-General.
(k) That so soon as the licence expires or is withdrawn
the Commission, on due provision being made for the
discharge of all debts and liabilities, should be bound to
transfer or dispose of its whole undertaking in such
manner as the Postmaster-General may direct.
(I) That the Commissioners should be entitled to all
the ordinary rights as regards the use of copyright
material—whether in news or otherwise—and that it is
unnecessary to invest them with any special privilege or
preference.
(m) That the claims of those listeners who desire a
larger proportion of educational matter, though relatively
few in number, should, if possible, be met.
(>/i) That every effort should be made to raise the
standard of style and performance in every phase of
broadcasting, and particularly in music.
(o) That a moderate amount of controversial matter
should be broadcast, provided the material is of high
quality and distributed with scrupulous fairness, and that
the discretion of the Commissioners in this connection
should be upheld.
(p) That licences should be granted to blind persons
free of charge.
(q) That the prestige and status of the Commission
should be freely acknowledged and their sense of responsibility emphasised; that, although Parliament must retain
the right of ultimate control and the Postmaster-General
must be the Parliamentary spokesman on broad questions
of policy, the Commissioners should be invested with the
maximum of freedom which Parliament is prepared to
(oncede.
(r) That the Commissioners should present an annual
report to Parliament.

HIDDEN ADVERTISEMENTS COMPETITION.
The following are the correct solutions for "The
Wireless World" Hidden Advertisements Competition for March 3rd, 1926.
Clue No.
1
2
3
4
5
O

Name ol Advertiser

Radio Instruments, Ltd...
J. H. Taylor & Co.
Bowyer-Lowe Co., Ltd.
..
The Silvertovrn Co.....
Garnett, Whiteley & Co., Ltd. ..
Collinson Precision Screw Co., Ltd.

•
•
•
•
•
•
•
•
•
•
•

Page
..
..

15
17

..

19

The prizewinners are as follow:
e

A. Walter, Brighton
Mrs. W. R. Ashley ..
H. J. Price ..

Ten shillings each to the

••

•• 1

following:

A. Lawrence, Holbeach, Lines.
H C. Thornton, Burnley.

P. J. Read, Salisbury, Wilts.
Miss Natalie Speacer, London, Mr.
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A Section Devoted to the Practical Assistance of the Beginner.
A "REINARTZ" FAULT.
It is not infrequently found that
receivers consisting of a detector
valve ‘vith loose-coupled aerial and
a choke in the anode circuit may become unstable when operated on the
longer wavelengths.
Several of the
commercial H.F. chokes seem to
have a resonant frequency corresponding to a wavelength of some
1,500 metres or slightly more, with
the result that when the grid circuit
is brought into tune with a va %elength of this order (perhaps that of
the Daventry station) uncontrollaLl e
oscillations are produced, even if the
reaction condenser is completely disconnected.
This difficulty may best be overcome by increasing the inductance of
the high-frequency choke, although
sometimes it
%ill be sufficient to
shunt it with a small fixed condenser.
This latter alternative can hardly be
recommended, however, as the reactance of the shunting condenser to
high-frequency impulses may he so
low that reaction is no longer obtainable.
It Will be convenient in many
cases to connect a second H.F. choke
in series with the first ;this will have
the desired effect of stabilising the
set without affecting reaction control.
0 0 0 0

IMPROVING A CRYSTAL SET.
Many readers will doubtless have
been inspired by the recent series of
articles in The Wireless World, dealing with the loading effects of crystals,

Fig.

1.—Crystal connections.

should always be used with a crystal
set; this probably originated in the
days when carborundum was in universal use.
It is hardly worth while buying
telephones of a specially low resistance, but existing 4,000-ohm sets
may be modified by connecting their
windings in parallel instead of in
series.
This has the effect of reducing the D.C. resistance to r,000
ohms, which is more likely to be a
suitable value for the majority of
treated galena crystals. This alteration may be carried out by joining
together the positive and negative
terminals of each earpiece, and connecting the external leads to the junction, as shown in Fig. 2.
The resulting reduction in load
impedance• will call for a slight readjustment of the tapping point on
the tuning inductance, and it will
generally be found that a smaller
number of turns must he included
for hest results.

2.—Telephone receivers in parallel.

to make attempts at improving their
own reception in this respect. It was
shown on page 335 of the issue dated
March 4th that under certain conditions . the mean rectified current
flowing through the 'phones could be
approximately doubled by tapping
the crystal and 'phones across a suitable proportion of the tuning .coil,
in the manner shown in Fig. r.
In
effect, we are balancing the resistances of the input and output circuits •anti thus obtaining- maximum
efficiency.
These remarks apply with greatest
force where low-resistance galena
crystals are used.
In such cases it
is often possible to effect a further
improvement by using 'phones of
considerably lower resistance than
the 4,000 ohms which has now become more or less standard. In this
case it may be said that we are attempting
to
balance
the
lowfrequency resistances.
There is a
widespread impression that 'phones
of the highest possible resistance

0000

A NEUTRODYNE TIP.
It has already been pointed out in
these columns that in the case of a
set using capacity-controlled reaction
it may be desirable to protect the
H.T. battery from the effects of a
possible short circuit by inserting a
fixed condenser in series with the reaction condenser.
An examination
of the circuit of a " neutrodyne " receiver, in which balancing is effected
by the use of a tapped primary winding with one end connected back te
the grid through a neutralising condenser, will show that the same precaution may be adopted with advantage if there is any chance of a short
circuit between the fixed and moving
plates of the condenser.
Provided that the series condenser

2
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has a value of about o.000r microfarad, the actual maximum capacity
will be reduced only to a very slight
extent, and this arrangement is to be
recommended, particularly where it
is the custom to obtain a certain
amount of regeneration control by
partial deneutra I
isa don.
0000

TESTING 'PHONES.
It is frequently suggested that
'phones may be tested by connecting
their tags across a single dry cell.

This method, however, gives a very
poor idea of the sensitivity --of the
'phones under test; for this purpose
a source of very minute voltages is
required.
A good test for sensitivity can be
carried out by holding one of the
tags between the teeth and lightly
rubbing the other with an iron or
steel object such as a key. The tag
which is being rubbed should be insulated, while the hand of the tester
should be making good contact with

MARUI1 17111, .r020.

the piece of iron; in other words, it
should be grasped firmly.
If a scratching sound is heard in
the 'phones,
it may safely be
assumed that they arc in a moderately sensitive condition, although
little indication will be given as to
whether there is an intermittent disconnection in the leads. This is by
no means an uncommon fault, and
can generally be located by bending
the leads at different points while
actually listening to signals.

DISSECTED DIAGRAMS.
No. 22.—A " 1-V-1" Resistance-coupled Receiver.
For the benefit of readers who find difficulty in reading circuit diagrams, we are giving weekly a series of
sketches showing how the circuits of typical wireless receivers are built up step by step.
The arrangement
shown below is really effective only on the longer wavelengths. The method of separating H.F. and L.F.
currents should be noted.

L.T.-

The anode circuit is completed through a high resistance
and the H.T. battery. Voltage variations across this resistance are applied to the grid of the detector valve through a
condenser, with leak connected to the positive filament lead.

H.F., detector and L.F. amplifying valves. A tuned oscillatory
circuit, with aerial and earth, s connected between grid and
filament of the first (H.F.) valve.
For the sake of simplicity,
the complete filament circuits have been omitted.

o
H.T

H T.

—0

LT

3
The anode circuit of the detector is connected through reaction
coil and resistance to the H.T. battery.
L.F. voltages are
impressed on the grid through a large condenser, a negative
bias being applied through' the leak.
Phones are inserted in
the anode circuit of the L.F. valve.
A
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Resistance-coupled H.F. amplification affords no selectivity
in itself; therefore the addition of a coupled aerial circuit as
shown is particularly desirable.
H.F. impulses in the
detector anode circuit are deflected through the by-pass
condenser C by the insertion of a choke.

Is

Vfilmliwo
WcellÊ

MARCII 17114 1926.

409

News of the Week in Brief Review.
GERMAN WIRELESS EXHIBITION.

Plans are being made in Berlin fot a
large wireless exposition early in September next.
0000

WIRELESS

IN HARBOUR FOG.

Last week, when an utimitallv heavy
fog descended on New 1"ork flat-boar,
eight vessels liad to obtain wireless compass bearings.

TliEN

AND NOW.

There is a happy significance in the fact
that the present month has been chosen
for the official experiments in Transatlantic wireless telephony.
Fifty years ago
—to be precise, on March 10th, 1876-Alexander (4ultam Bell was granted
in the United States the first patent covering his apparatus for the transmission of
speech by electricity.

0000

LICENCE FACTS AND FIGURES,

A strike is threatened by French wire
less operators who, aceording to reports,
have injected as insufficient tin offer of a
15 per rent. increase in their salaries.
0000
SENATORE MARCONI.

Sena tore Marconi has just undergone
an operation in a London nursing home.
All wireless enthusiasts will join in wishing the famous inventor a speedy return
to health and strength.
0000

Tho Postmaster-General states that Cie
total amount of fees for broadcast been,e;
collected up to the end of February
approximately £2,147,000.
From
sum the British Broadcasting Company
lias received £1,114,000.
At the end of last month the number of
licences held was in the neighbourhood of
1,906,000, showing a substantial increase
t.ver the 1,258,000 on February 28th, 1925.

WAVELENGTHS EXCHANGED.
Tito Dundee and Liverpool relay stations have exchanged wavelengths to
avoid ship interference with the transmissions from the latter station.
Dundee
now operates on 315 metres and Liverpool
on 331.
0 0 0 0

NEW ZEALAND WITHOUT AERIAL.

000o

Mr. D. B. S. Shannon, the Sutton Coldfield experimenter whose reeent success in
telephony
transmission
and
ret.teption
without aerial or earth aroused considerable interest, claims to have communicated by Morse with New Zealand and
fexico, again dispensin,; with aerial or
eart h.
Mr. Shannon states that he used an
input power of only 15 watts.

WHEN MORSE BRINGS REMORSE.

A. spirited but ineffectual challenge It,
the Post Office engineers was issued by a
resident of Tiptree Heath, Essex, uho
was fined at Witham last week for install-.
ing and operating a wireless set without
a licence.
The defendant claimed
his set, which was home-made was useless for reception. To prove his contention, he offered to work for a month Smarty London charity if Big Ben could la,
heard on the set. A Post Office
neer, however, said the receiver picked
up Morse signals.

oo oo
MAGISTERIAL DIFFERENCES.

c000
SHUFFLING THE WAVELENGTHS.

To-morrow week, Thursday, Mardi
251h, must be regarded as an important
date in the annals of European broadcasting. On that day and the days following representatives of all existing or
projected broadcasting organisations in
Europe will confer at hile. Palais de
Nations. Geneva, tor the purpose of redistributing broatkasting wavelengths.
A reduction in the number of existing
stations is included in the recommendations to be considered, while additional
clauses recommend that the redistribution
of wavelengths among the remaining stations shall be accompanied by an increase
in power.

FRENCH OPERATORS DISCONTENTED.

BROADCASTING FROM PARIS Anew
photograph showing
the
transmitting
pane: of the famous E,ole Supérieure
broadcasting station
ATMOSPHERICS AND ATLANTIC
TELEPHONY.

Aeileriva n opinion on the quest ion a
nsat !antic wireless lelyphoity is expressed in a statement made by officials of
the American Teleu nli anti Telephone
Company. \ill° affirm that such communication (annul be placed on a commercial
basis tint il tie! possibility of atmospheric
interruption has been eliminated.
This
proble m is still a formidable 11111'. :IS the
ptesent tests ',mimic t.. show.
-

Opinion among magistrates seems to be
divided regarding the interpretation of
the Wireless Telegraphy Act.
Three
weeks ago the Hull Stipendiary Magistrate said to a defendant that a wireless
licence must be obtained before the parts
are put tog,tther. A week later, however,
we have the Chairman of the York City
Bench castigating an offender with th e
temark that he ought to have taken out
a litunce as soon as his set was in working
order.
An official ruling seems to be
called ior.
0000
SHORT-WAVE SIGNALS FROM NORTH
POLE ?

Another expedition to the Polar regions,
this time from Detroit, U.S.A., is to take
place dining the next month. when two
aeroplanes, equipped with " ultra-modern
short-wave radio apparatus," will take
the air in the hope of crossing the Pole.
A 29
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According to Mr. Malcolm P. Hanson,
who will be in charge of the wireless
-equipment, transmissions will be made Oil
45 and 61 metres, using the call sign
KDA.
The airmen hope to transmit
Press matter during the flight to mem-bers of the North American Newspaper
Alliance.

lif ARCI1 17111, 1926.

port of samples destined for t
he exhibition.
Further particulars of this offer may
he obtained from the Secretary, RussoBritish Chamber of Commerce. Parliament Mansions, Victoria Street, Iondon,
&WA.

0000

COMMERCIAL WIRELESS TELEPHONE
IN OPERATION.

It may not be generally known that a
practical automatic wireless telephone service is already in operation in the United
States. The system is used between the
llawaiian Islands of Oahu and Lanai,
which are separated by a distance of sixty
miles, and has been in use for over ayear.
Subscribers to the ordinary telephone
system on both islands are able to communicate by wireless through the Bono-,
lulu station KYB and Lanai City' station
KRQ.
The transmissim is said fo be
perfect.
0000
DUBLIN
PROGRAMME FOR
B.B C STATIONS.

To celebrate St.
Patrick's Day, the
Dublin broadcasting
officials- have prepared
an
extraspecial programme to
be transmitted this
evening from 2RN.
Broadcasting will
start at 6.30 p.m.,
and
will
continue
until midnight (says
the
Irish
Radio
Journal).
A performance is
to be given by the
No. 1 Army Band,
and the B.B.C. has
decided
to
relay
selections
for
the
benefit
of
British
listeners
between
9.15 ané 9.45 p.m.

BROADCASTING
Central Telegraph

CO00
RECEPTION

DURING
STORMS.

MAGNETIC

Some interesting results have been ebtained at the Meudon Observatory, near
Paris, in the reception of wireless signals
horn Rome and Bordeaux during a time
of magnetic disturbance.
On January 26th last, when a magnetic
storm was indicated on the recording
instruments, for about 15 hours, measurements of signal intensity from Rome and
Bordeaux showed a considerable increase
in strength, signals from Rome being
about four times louder than usual.
0000
BRITISH

APPARATUS

FOR RUSSIA.

In connection with a display of wireless apparatus in Leningrad, organised
by the Chamber of Commerce for the
District of Russia, an invitation is
given to British traders to forward
samples and catalogues, which will be
exhibited free of cost. There are no duty
or licence formalities attached to the ittu-

er.w.
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A feature

of special

interest,

particularly to members of the
Wireless League, will appear in
next

week's

issue

Wireless

of

" The

World."

BROADCASTING

THE

BUDGET.

In thelfouse of Commons on Wednesday last the Prime Minister informed
Captain Ian Fraser (St. Pancras N., U.)
that he was considering the best means
of obtaining the views of Parliament on
the feasibility and desirability of per- _
mitt ing
the
broadcasting of certain
specially chosen portions of the Parliamentary proceedings; also as to the possibility, as an experiment, of arranging
for the broadcasting of the Budget, or a
portion thereof, together with the considered replies, or portions thereof, of
the spokesmen for the opposition.
0000
WIRELESS ON AMUNDSEN'S

POLAR

FLIGI1T
BROADCAST WAVELENGTH CHANGES.

Further interesting details are now
available concerning the wireless apparatus to be installed on the Amundsen airship, " Norge I," to
which reference was
made
in
these
rtilimms last week.
The famous explorer
will
endeavour
shortly to fly from
Europe
over
the
North
Pole
to
Alaska, passing over
London
on
luis
journey.
By special arrange.
ment with the Mare. 'Ili Company the
vessel
is
to
be
'i1ii iiiped with traitsDating
apparatus
which
will enable
the Commander I
o
keep in touch with
either land or slip
stations at distances
tip to 1,000 miles.
Receiving apparatus
covering
a wave
range uf 300-25,000
FROM PARIS.
An interesting view taken on the roof of the
building, showing a portion of the curiously constructed aerial
metres will also be
of the École Supérieure broadcasting station
carried, whilst D.E.
equipment will be installed which will be
force on Friday last, as a consequence of
sufficiently sensitive to enable the navithe
results
obtained in the recent
gators tu determine their course and
" silent " test period.
direction even over the Pole itself, when
The changes, which will affect stations
the compasses will be of no navigational
in the neighbourhood of 400 metres, are
value.
as follow :—
The Marconi Company are making
Marti.
arrangements to forward any reports
4n7
Neweabt le
.. 387
Bourne-tn"ullt
.. 412
from amateurs of reception from the airklünster
Hambnig
.. 392
.. 417
Breslau
Dublin
..
.. 397
ship to the wireless operator with the
Graz
.. 402
expedition.
Several changes in the wavelengths of
European brow:kw-sting stations came into

coo°

0000

ERRATUM.
WIRELESS

COACH FOR
NATIONS.

LEAGUE OF

The League of Nations vill shortly
possess a wireless-equipped Pullman car,
to be run on express trains or on
" specials " in the event of emergency.
According to Mr. Erie Palmer, of the
Fried-Eiseniana Radio Corporation, who
is at present studying European broadcasting methods, the Pullman car will be
used by League representatives journeying to districts threatened by war or
disease.

In the artiAe on a " Distant Control
Unit," on page 330 of the March 3rd
issue an error occurs in Fig. 4, which
shows the internal connection of the relay
and method of connection to the receiving
set and extension leads.
The connection shown between than
nu mature of the relay and the terminal on
the relay unit connected to the negative
side of ihe L.T. battery should not exist :
instead the connection should be shown
between this terminal and the top terminal marked S.
22
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LONG WAVES FOR <fANSATLANTJÍC
TE L,-2- -PFION
An

Interview with M. Marius Latour.

c

ONSIDERING the recent trend of opinion in
favour of the shin -ter Nvavelengths for long-distance
wireless communication, the views held on this subject by the famous French wireless scientist, M. Manu-.
1.atour, are of more than passing interest.
M. Latour, who is at present in New York, is the inventor of a high-frequency alternator, and many other
radio devices in general use both in Europe and America.
In the course of an interview with a representative of
The TVircless TVorld M. T.atour discussed the possibilities
of a regular telephone service across the Atlantic.
" I believe," he remarked. " that transatlantic telephones will he an ordinary medium of communication in
a few years' time.
lint, instead of the uncertain, lowpowered short wave with which most experimenters are
now working, Icannot help feeling that the high-poweryd
long-wave station will ultimately be adopted.
T admit
that occasionally the short wave has proved of immcn- •
value, and that for high speed work it is superior to the
long wave.
Consider, however, the sensitiveness of the
short rave to atmospheric conditions, and particularly
its susceptibility to fading.
.
High Broadcasting Wavelengths.
" In their long-distance work, do the big American
commercial stations experience the same difficulties as th broadcasting stations? Hardly, for they always use
wavelengths, generally in the ro,000 metre band.
" Turning to the European broadcasting stations, look
at Eiffel Tower, Daventry, Kbnigswusterhausen, Moscow, Radio-Paris, and Radio-Vienna.
These are the
most popular and well-known in Europe, and their wavelengths are all comparatively high, ranging front r,oco
to 4,000 metres."
M. Latour referred to the recent test transmissions between European and American broadcasting stations.
‘‘rhat did these tests prove? According to the Press,
nothing. But to me they proved something quite definite,
namely, the value of the long-wave high power station.
Practically no one in America heard Dayentrv, which
transmits on 1,600 metres, because American broadcast
receivers are tuned to the loVver band.
For the same
reason Radio-Paris and Eiffel Tower were mute.
The
tests were a failure, the stations on the lower wavelengths
scarcely being heard at all.

M. Marius Latour, the celebrated French wireless inventor,
who, in the interview reported on this page, expressed the
opinion that long waves, rather than short, should be used for
transatlantic wireless telephony.

" Recent experience would seem to indicate," said
M. Latour, " that asuitable wavelength would lie between
.b000 and 5,000 metres, transmission being of the
" carrier-less " type now being investigated by the Bell
Telephone Laboratories.
It would be necessary, of
course, to use high power.
Eliminating Interference.

" One serious drawback might arise from the use of the
higher wavelengths, this being interference between
stations. The lower tt ave bands undoubtedly possess
the advantage that frequency variations are very great
even on a slight variation of wavelength, whereas, with
higher wavelengths the frequencies vary but slightly.
This would necessitate a limitation in the number of teleA Forecast.
phone stations working simultaneously.
" I am firmly convinced, front this and many other • " On the other hand, it must be remembered that direcobservations, that the radio telephone service between
tional effects are not impossible on the higher wavebands,
London and New York, when it does come, will USG' a
and a judicious use of this property would diminish the
longer wave than has been expected."
risk of clashing."
M. Latour's forecast on this point is specially noteM. Latour propounded an interesting theory regardworthy in the light of the results obtained during the past
ing the relationships likely to exist in the future between
few weeks in the transatlantic telephony experiments
cables and wireless for transatlantic work.
between Rugby and New York.
" It seems quite possible," he remarked, " that some
A 31
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Long Waves ior Transatlantic Telephony.—
day wireluss between Europe and America will consist
entirely of telephóny, while telegraphic work will remain
with the cables. While the cables are more suitable for
code work, wireless has shown its superiority in the transmission of the human voice. If such a scheme materialised, the higher wavelengths would be free for telephony.
another important step in the elimination of interference
between stations.'
" Do you consider that it will be possible to secure
privacy in wireless telephony conversations? " M. Latour
was asked.
" 1do not yet know," he replied. " Others arc working in this direction and deserve every encouragement,
but I should like to see practical proa of some of the
claims now being made."
Television.

On the inevitable question of telex ision M. Latour expressed his unhesitating belief in the feasibility of transmitting scenes by wireless.
" The problem is to increase the speed of photo reproduction," he added. " The four or five minutes now

required for anything to be got over' must be reduced
to a twentieth of a second, or less. If Imay say so. I
believe I was one of the first to suggest the use of the
photo-electric effect of light applied to ametallic electrode
to replace the old selenium cell, in which there was far
too much inertia.
"Furthermore, Isuggested modulating ahigh-frequency
current to obtain an amplified current exactly proportionate to the actual varying output of the cell.
Now
we have the potassium cell, and we may hope that
some other photo-electrit element, having still less
inertia, will be discovered. No further basic invention is
required to make television a success—all that is needed
is an appropriate photo-electric element."
At the conclusion of the interview M. Latour stated
his intention of returning to Europe very shortly to
resume his wireless researches, which have been held in
abeyance, owing to his enforced visit to America for the
purpose of upholding patent rights.
" Meanwhile," said M. Latour. " remember what I
have said regarding long waves for transatlantic telephony. They have been unfairly •
treated, but they still
have a great potential value."

EXPERIMENTERS AND THE PUBLIC.
A Personal Plea and a Reply.

A

GOOD deal of comment has appeared at different
times in the Press indicating the impatience of
many listeners with the experimental transmissions
of amateurs in different parts of the country.
Two letters in this connection, which are of exceptional
interest, have recently appeared in the issues of The
Times for February 27th and March 9th respectively, and
these we reproduce, with the permission of the Editor,
as .
we think that the views expressed, particularly those
in the reply of Mr. 'Maurice Child, Secretary of the
Radio Society of Great Britain, are of special interest
to our readers.
TO THE EDITOR OF "THE TIMES."
Sir,—Is it fair that a majority should be called upon .to suffer
unnecessarily at the hands of a small minority?
There are, I
suppose; some millions of wireless listener3, an increasingly
huge number of •
whom make a special study of the reception
of foreign stations.
Sunday eveeing, between the hours of 6
and 8, is the time when this can most successfully be done,
the English stations being then, as a rule, closed down; but
under, present conditions reception is very largely spoilt by the
activities of the -private transmitter and experimenter. 'May
Isuggest that the time has come when these enthusiastic and on
dcubt Well-meaninc, gentlemen, of whom I suppose there are
only .a few thousand scattered up and down the country, should
suffer further restraint by the forbidding of private transmission on Sundays between the hours of 6and 8p.m. ? That %you'd
still leave the private transmitter the whole day on Sunday up
to 340 p.m. in which to let loose his piano and gramophone
and his exasperating "Hallo, hallo, hallo " on a suffering
public.
Surely this is enough!
The trouble is very acute in
this neighbourhood. -It would be "interesting to know how
listeners fare in other parts of the country.
CHARLES W. RAILTON.
Cherry Tree House, Alderley Edge, Cheshire.
A 32

Sir —I have read the letter of your correspondeat, Mr; Charles
W. liailton, of Cheshire, which appeared in your issue of February 27th last.
In my opinion he has not made a good case
for the additional restriction which he desires for the persevering experimental transmitters. It was to this largely organised body of enthusiasts that broadcasting in this country was
originally due, and inasmuch as they have from its beginning
voluntarily ceased their experiments during English Broadcasting
hours in order that your correspondent's "suffering public"
can use their cheap un-selective apparatus without interference,
it is to be regretted that Mr. Railton cannot see his way to
spare them the few hours weekly remaining for their tests.
The broadcast listener gets a good entertainment for his 10s.
per annum, especially when contrasted with the minimum fee of
£1 per annul» paid by the transmitter, who has to prove hiS
technical qualifications to hold a licence.
The first named
rarely spends more than afew shillings per annum in respect or
his batteries, whereas the latter is a large source of income to
the trader dealing in awide vaciety of high-class components.
Most expérimental ttansmitters to-day are using wavelengths
of leis .than 200 metres, and, consequently should not be heard
on properly designed '.nstruments operating on the broadcasting
band.
If your correspondent is the keen experimenter which
his letter suggests, he might, with advantage to himself, become
a Member of a local radio society, which would assist him to
design his receiving apparatus to accomplish what he desires.
He may be interested to know that for four hours on Sunday
last I received without any interference whatever the two-way
telephony bet xecu Rugby and New York.
During this period
experimenters were making numerous MO- to 200-metre tests
and 2L0 Was' giving the afternoon concert.
This last station
is not quite two miles away from me.
In conclusion, I suggest that Mr, Railion considers the limitations of his instrument and perhaps even his own skill before entering protests
against "the other man."
I am, Sir, yours faithfully,
MAURICE

CHILD,

Radio Society of Great Britain.
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Savoy Hill Topicalities :By Our
Daventry to Relay Hilversum.
Listeners to Contiziental stations which
are relayed to B.B.C. stations through
Keston have shown particular interest in
the transmissions from Hilversum, Holland, where the announcements have invariably been made in genial English and
the programmes have been better than
those of most Continental ttations.
For
some time past plans have been discussed
for a regular interchange of programmes
between Daventry and Hilversum.
The
preliminary details are now cr.mplete, und
the first transmission of Dutch pro.
grammes for British listeners under this
scheme will take place on Monday, April
19th.
0000
Fortnightly Interchanges ?
The special programme which the Hilversum broadcasting officials are arranging
for the occasion will be picked up at Heston, relayed to Daventry by land line, and
broadcast from 9to 10 p.m.
If the transmission is successful, as, indeed, there is
little reason to doubt that it will be, if we
remember some of the Hilversum treinsmissions during the winter, we shall have a
regular fortnightly interchange. The Hilversum officials have signified their intention of engagiug the best artists procurable
for these broadcasts, and operas and musical comedies will be included in the programmes.
Announcements
respecting
these relays will be made in Dutch and
English frrm the Hilversum station, and
in English and Dutch front the Daventry
stat ion.
0000

Special Correspondent.

journalists, and every effort will be made
to fit the hall with modern equipment,
including
loud-speakers
and
wireless
transmitting apparatus. One can foresee
the day when many League conferences
and debates will be put forth on the air
and important declarations will be broadcast from Geneva.
0000
On Announcing.
One of the elder members of the staff
at Savoy Hill who had never been bold
enough to appear before the microphone
in the rôle of announcer has just made
the experiment,
having
become en=mired of the idea that the announcers
receive a host of letters saying what
beautiful, routant jo voices they have.
The results exceeded his most, sanguine
expectations, but it must be said in his
favour that the congratulations were
justified, as he introduced into his
announcements a warmth and geniality
that were quickly spotted by numerous
list utters.

Do Listeners Want Longer Plays ?
Although the balance of listeners'
opinions is probably in favour of the
present short twenty minutes' sketches,
the alternative view that there is a widespread feeling that long radio plays
should form a regular feature of the
programmes is to be taken into practical
account.
In the week beginning April
18th, therefore, an attempt will be made
to gauge the general opinion of listeners
by transmitting a long play. I believe
that. the Dramatic Department is fully
alive to the necessity of choosing carefully the type of play that is calculated
to hold the interest of listeners for a
lengthy period.
0000
St. Patrick's Day.
Cardinal Bourne will broadcast, for the
first time on this evening, when his
speech at the St. Patrick's Day banquet
of the Union of the Four Provinces of
Ireland Club at the Hotel Cecil will be
9 1.0.

A New Station for Holland.
Hilversum, by the way, is working on a
power of 5 kilowatts; but a new 25-kilowatt station is to be erected there shortly.
0000
Broadcasting from Geneva.
An important series of line tests have
recently been carried out by the B.B.C.
from Geneva, and these will result. in
extensive use for broadcasting of the
League of Nations conferences in the
near future.
The League is at the
moment considering the provision uf
proper wireless transmitting facilities for
the new Assembly Hall.
The building
will accommodate the representatives of
sixty-five nations and one thousand

THE BREATHLESS MOMENT! A scene in the Gaumont Studio during
broadcast of the sounds associated with the production of a film. Note the
on its stand in the right foreground.

the
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microphone
A

33

WfilFdrege,
MUM

11 4
British and Best.
When the general simplification and
cheapening secured by the licensing
regulations took effect at the end of 1924
fears were expressed lest the removal
of the restrictions against the use of
foreign parts should prejudice the British
wireless trade.
It is probable that but
for the maintenance of a high standard
in programmes, aided by the intensive
propaganda conducted by the B.B.C., the
wireless material of American and Continental origin which was placed on the
British market in January, 1925, often
at prices considerably below those asked
by British manufacturers, would have
•been considered "good enough" for the
service received.
0000

No Exploitation.
This is not to say that the B.B.C.,
although technically a trade organisation,
interpreted its functions as those of a
manufacturing interest Ç nor have the
manufacturing firms attempted to exploit
the broadcasting service to their own
comMereial advantage. Rather, the broadcasting and manufacturing interests have
each ploughed their own furrow, and that
is the reason why, at the end of the year,
the B.B.C. will hand over to the new
broadcasting authority a service which,
in the words of the Crawford Committee,
"reflects high credit on British efficiency and enterprise."
0000
A Going Concern.
The
country
is
spending
some
£15,000,000 a year on wireless, the manufacturers are keeping pace with the
demand for wireless apparatus and are
holding their own against foreign competition.
American exports of wireless
apparatus to England totalled £64,000 in
1922 and £100,000 in 1924.
This is a
very small slice of the British trade, and
the prospects of any marked growth are
not encouraging for American manufacturers.
From every aspect, therefore,
those who are empowered to conduct
broadcasting
in
Great
Britain
and
Northern Ireland after December 31st
next will have Canse for gratification at
being placed in control of a " going concern.'
A far different task fell to the
Post Office when it took over a more or
less dereliçt telephone service fifteen
years ago.
0000

Poetry Reading
A regular and progressive weekly
poetry reading scheme is to be inaugurated - in the week beginning April
11th.
The readings will fill a ten
minutes' interval in the Monday Chamber
music programmes. In conjunction with
this scheme the alternative 5XX programme will be changed to Tuesday.
The Shakespeare Heroine feature, to
which I referred some time ago, will
alternate with the Sunday afternoon
Plays.
0000

A Forecast Gone Wrong.
More than a year ago an eminent newspaper chief expressed the view that within six months from that date broadcastA 34
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FUTURE FEATURES.
Sunday, March 21st.
LONDON. —3.30 p.m., Bach Programme. 5 p.m., Mrs. Patrick
Campbell. 9.15 p.m., Chamber
Concert. J. H. Squire Celeste
Octet.
.
ABERDEEN. —3.30 p.m., Choral and
Orchestral Programme.
The
Aberdeen Male Voice Choir.
NE WCASTLE. —3.30 p.m., Bach Programme.
Monday, March 22nd.
LosnoN.-8 p.m., The Royal Artillery String Band. 1020 p.m.,
Somerset
Folk
Songs
and
Dances.
BIRMINGILIM.-7.30 p.m., Organ Recital by G. R. Cunningham relayed from the Town Hall.
BOURNEMOUTH.- 8 p.m.,
Winter
Garden Night.
Municipal Orchestra.
BELFAST. —8
p.m.,
Spring
1i'.
gramme.
Tuesday, March 23rd.
LONDON. —8 p.m., Nigger M instrelsy.
9 p.m., The Savoy
Symphonic
Augmented
Orchestra.
Cii.vsoo.v.-9 p.m., Chamber Music.
J. II. Squire Celeste Octet.
Wednesday, March 24th.
LONDON. —8 p.m., Chamber Music.
The Aeolian Players. 9
" The Old Willow-Plate,' a
Musical Sketch by Edmond
Welshman.
Music by Mark
Strong.
BELFAST. —8 p.m., An Instrumental
Concert.
Thursday, March 25th.
BOURNEMOUTH. —8 p.m.,
Popular
Overtures. 8.30 p.m., Revusical Cameos :
CARDIFF. —8 p.m.
The Mountain
Ash Girls' Chair.
GL SGO —8 p.m., Chamber Music
and
Entertainment.
10.30
p.m., Scottish Regiments :The
•
C'ameronians.
M A14 ,*HESTER.-7.30 p.m., The Hallé
Pensions Fund Concert relayed
from the Frei , Trade Ball.
Hallé Orchestra conducted by
Sir Thomas Beecham.
Friday, March 26th.
LON DON. —8 p.m., One Crowded
Heur of Glorious Life. 8.42
p.m., "The Student Prince."
ABERDEEN. —8 p.m., Instrumental
Programme.
CLA SGO W.-9 p.m. Speech by the
Rt. Hon. J. H. Thomas, M.P.,
relayed from the Grosvenor
Restaurant.
Saturday, March 27th.
Loximx:-8 p.m., Third Edition of
"Listening Time."
9
Eastbourne
Tlunidpal
Or.
relayed from Devonshire Park.
BIR NI INGHAM. —7.30 p.m., Concert
relayed from the Town Hall.
The City of Birmingham Choir.

MARCH 17th, 1926.
ing would have lost most of its news interest and the Press would need sume
strong inducement before it gave any
space to broadcasting matters.
Experienced as he is in all things appertaining
to newspaper production, this newspaper
director was on that occasion entirely at
fault in his judgment, and the Press,
especially the daily newspapers, must consider themselves fortunate that broadcasting maintains its news interest to the extent that it does.
0000

Scare Stories.
But a feeling ekists at Savoy Hill that
broadcasting holds sufficient legitimate
news interest to justify a protest at the
amount of space given in some quarters to
"scare " stories, which are probably circulated by hostile interests to convey the
impressioU that the B.B.C. will soon have
nothing left to broadcast. Among these
"scart:s " have been the reported refusal
of the thertrical managers to allow plays
to he broadcast, the withdrawal of the
Srvoy bands, the Musicians' Union han,
and Om alleged ultimatum of the Music
Publishers' Association.
The opinion of
breadcasting officials is that the Press
will presently defeat its ends, and that
newspaper readers in search of accurate
information will become sceptical because
none of the calamities advertised ever
happen.
00 00
A Mistaken Idea.
While I am en this question of the setting of varians interests against broadcasting', it may bc mentioned that an idea is
prevalent that demands for compensation
from the B.B.C. for the use of certain
works should be based, not upon what is
areasonable return for such use, but upon
an income which is presumed to increase
almost daily. This is a very optimistic
view of the financial position, and is a
fallacious line of argument.
0000

Where the Money Goes.
The amount received by the Post
Office by way of fees for wireless receiving licences up to the end of last month
was approximately £2,147,000, and the
amount paid to the B.B.C. to date is
£1,114,000; which shows clearly enough
that anyone who assumes that •75 per
cent, of the amount of fees for the
1,900,000 licences now in force is in the
coffers of the B.B.C. is grossly mistaken.
0000

A Trade Union Broadcasting Station.
While the B.B.C. revente is now limited
to £500,000 a year for the operation of a
service comprising one high-power station,
nine main and eleven relay stations, Chicago Federation of Labour contemplates
the financing of a broadcasting station by
assessing the 350,000 trades unionists in
the city area at a rate which will bring in
no less than £70,000 a year. For this the
listener will receive educational matter,
consisting of speeches, lectures, reviews
of the topics of the day, labour legislation
economics, etc.

WilTe40
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A Review of the Latest Products of the Manufacturers.
A NEW FILAMENT SWITCH.
It is often considered bad practice to
control filament current by means of a
simple break switch, for if the full
potential of the battery is suddenly applied to the valve filament, the strain is
very much greater than if the current is
slowly brought, to a maximum through
the filament rheostat.
In cases where filament rheostats are
not. fitted, or where it is not desired to
interfere with the setting of the resistance, this new switch will be found particularly useful.
It is of the plunger
type, buttcarries aspool of resistance wire
so that, on lifting the plunger the current
is first applied through several turns of
iesistance wire, thus being brought slowly
to a maximum. The switch is a recePt

suitable contact is not obtained, further
rotation brings another point of the
crystal into operation.

this value, being actually 0.00046 mid.
In measuring the capacity , however, it
was obser'ved that, very Ede change was
produced fur the first 150 degrees rotation of the dial, which is probably explained by the' fact that the plates, which
are in the form of eccentric cylinders,
do not commence to overlap until this
position was reached.
The moving plate is provided with a
long brass bush which, mounted on a
spindle carrying a quick thread, is propelled to take up a position inside the
cylinder forming the fixed plate. There
is very little clearance between the cylinders, and the space is taken up with a
piece of thin celluloid which is treated
with a form of lubricant to prevent wear
and to produce asmooth, silent movement.

A micrometer adjustment is obtained
with the Permec detector, whilst the entire
surface of the crystal can be explored
without the catwhisker scratching across
the crystal face.
The catwhisker is also
spring mounted.

This" on and oft " switch avoids applying
maximum
filament
potential
in
the
process of switching on.
The filament
current is slowly brought up to the
correct
value
without
adjusting
the
setting of the filament rheostats

product of The Argonaut 3Ianufacturing
Co., 16, Norman Buildings, Old Street,
London. E.C.1.
0000

THE

PERMEC

DETECTOR.

One of the principal aims in crystal
detector design is to provide for search.
ing out various points of contact, without
causing the wire to wipe across the
irregular tace nf the crystal. In the Permee crystal detector, manufactured by
Permec, Ltd., Junction Place, Pried
Street, Paddington, London, W.2, the
adjusting knob provides a backward and
forward movement, so that the, necessary
critical pressure of contact can be obtained. whilst on further rotating the
knob the crystal is revolved at a time
when it, is out of contact with the cat•
whisker.
Br this means the 'crystal is
slowly brought up into p,,sition, and if a

The catwhisker also is eccentrically set
up so that the entire surface of the crystal can be explored.
An exceptionally
useful feature is the fitting of a light
spring mounting behind the catwhisker so
that when the crystal and wire make contact only a light pressure is applied until
the crystal is driven further forward.
A wide range of pressure between the
contacts is thus easily obtained.
The machined parts are exceptionally
well finished, and the crystal contacts ate
enclosed in a glass cylinder.
The detector is of British manufacture.
0 0 0 0

THE RAVOX VARIABLE CONDENSER.
The Ravox condenser, showing the spindle
with quick acting thread for propelling
the moving plate, which is in the form of a
cylinder, towards another cylinder of
slightly larger diameter.

A variable condenser of entirely new
design has been introduced by Radiovox,
Ltd., 10-11, Jermyn Street, London,
S.W.1.
In external appearance it resembles a cylinder some 4in. in diameter
by 2M. in depth.
The dial is calibrated
to read up to 360 degrees.
A minimum
to maximum capacity is obtained by just,
over two revolutions of the dial being
equal to a rotation through some 800 degrees, an arrangement which possesses
the merit of producing an exceedingly
fine adjustment without recourse to reduction gearing.
The condenser examined was stated to
have a maximum capacity of 0.0005 mfd.,
and when measured was not far short of

The dielectric is therefore celluloid, which
it must be admitted does not possess good
dielectric properties, and the substitution
of mica carrying a lubricating filin of oil
would undoubtedly improve the performance of the condenser, providing the mechanical design permits of the substitution of mica.
The capacity at zero was
found to be 10 micromicrofarads, which
is an average value.
The condenser is offered at a very
moderate price.
A
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TUNE RITE DIAL.
An ingenious form of geared dial is the
Tune Rite Dial, to be obtained from
R. A. Rothermel, Ltd., 24-26, Maddox
Street, Regent Street, London, W.1, in
which by means of an oval-shaped intermediate pinion a condenser having plates
of the square law type is virtually converted to one giving straight, line fre-
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securing to a chimney stack, and a good
hold is obtained by the use of four îin.
galvanised iron nails. A such insulator is
gripped in the end of the bracicet, and
the halyard is passed through the liude in
the insulator in the seine way as through
a pulley.
The various applications of the bracket
and the several types obtainable are described in a pamphlet issued by the manufacturers, Partridge and Wilson, 217e,
Loughborough Road, Leicester.

The construction is simple and consists
of a moulding carrying the screws for
the terminals and haying guide pieces ao
that the plates will lie correctly in position
when they are assembled. The base with

'ft`Di•000"

0000

NEW FEATURES IN CONDENSER
DESIGN.
The illustration shows the III vement
employed in the variable condenser manufactured by the well-known French firm
uf L. Homm, the sole agent for this
country beiïig
Benoit.' 17, Aschureh
Park
'London, W.12.
The reducing gear which is provided is
exceedingly compact and does not incorporate toothed pinions, which usually .give
ri-se to sonie degree of backlash.
The
centre spindle is of intricate construction
and propels the main shaft through tlwee
friction rollers producing a reduction
,,

A reduction geared
dial in which the
gearing ratio varies
as
the
condenser
spindle moves from
zero to maximum, so
that
a
condenser
having plates of the
square law type is
converted to one possessing approximately straight line frequency tuning.

quency tuning.
Thus the condenser
spindle is rotated by a train of reducing
gear wheels, in which the gearing ratio
does not remain constant. The gears are
well cut to eliminate backlash, and, as can
b seen in the illustration, the appearanco
of the dial is unorthodox yet attractive.
0000

THE

GRIPPLESHELL AERIAL
BRACKET.
A very large number of aerials are supported at the remote end by means of a
pole, while the end from which the leadin is taken is secured to a spike driven
into a wall or chimney stack. Such an
aerial is easily erected, but there is always
a possibility of the eye spike being
dragged from the brick work.

The Grippleshell Chimney

Details of the reduction gearing and
flexible shaft coupling to be found in the
new French variable condenser manufactured by Messrs. L. Hamm.

gearing of 4 :1.
Particularly smooth
working is obtained by this arrangement,
and wear is automatically taken no.
The plates of the condenser are
mounted at some distance behind
the instrument panel to reduce
the effects of hand capacity to a
minimum.
To allow for minor
discrepancies in the setting up of
the condenser a knee joint is included in the shaft, which also
serves as an insulating ring of
Bracket. low capacity.
0 0 0 0

The Grippleshell bracket is intended to
provide a more secure fixing by being
attached to two sides of the chimney
stack in
preference to niaking
use
of a spike driven into a wall in line
with the pull of the aerial. The bracket
is made in lin. wrought iron, and is
obfainable either in the form of a rightangle, as shown in the accompanying illustration, or with the twe sides bent out in
line to a " T" formation.
'rite corner
bracket type is, of course, intended for
A

36

A BUILD-UP FIXED CAPACITY
CONDENSER.
In experimenting with various receiving circuits one finds it necessary to
possess a- wide range of fixed capacity
condensers.
To meet this difficulty, C.
G. Vokes. 38, Conduit Street, Regent
Street, London, W.1, are now offering a
condenser which can be adjusted in value
by an easy process of inserting a suitable
number of plates to produce the required
capacity.

A useful form of condenser in which the
number of plates can be adjusted to
produce the required capacity.

several plates in position is illustrated,
and one of the mica insulating pieces is
shown at E. The plates D, which are
copper foil, are, of course, assembled
alternately on the stems of the
terminals, and when the required number of plates are in
position a piece of insulating
material C is used as a cover,
followed by apad of indiarubber
B and a hard insulating card A,
the whole being clamped down
under nuts and terminals. .A
chart is supplied with the condenser showing approximately
the numbèr of plates to be used
for any given capacity, whilst a
sufficient supply of mica and
copper
foil is included for
producing
capacities
up
to
0.005 infd.

TRADE

NOTES.

The Brown Budget.
'rite current issue of this attractive
InoutIllY, the house organ of S. G. Brown,
Ltd., gives a fascinating, description of
the experiments undertaken in 1899, in
Wilich Mr.
S. G. Browil made use of a
direetional wireless system employing a
parabolic reflector of stretched wire.
Successful tests were conducted in the
neighbourhood of Beachy Head over a
distance of a mile and a quarter.
The " Brown " gyro compass, and the
range of Brown loud-speakers are other
features dealt with in the issue.
0 0 0

Buried Treasure.
All
unusually arresting cover design
has been chosen by the Rothermel Radio
Corporation of Great Britain, Ltd., for
their new catalogue of American wireless apparatus. .A group of buccaneers
is depicted in the act of discovering a
buried treasure, and those who peruse
the pages within will draw the proper
analogy.
The catalogue is obtainable
It -ice 9d., from the Corporation at 24-26,
Maddox Street, London, W.1.

Yinimll@eo
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FURTHER NO1 114'S ON TUNING COILS.
High=frequency Tests on Single Layer Coils of Equal Inductance.'
HE recent low-loss coil tests have served, amongst
other things, to fous attention on the practical
side of the subject.
At the time when the coil
eoupetition was first announced in the columns of this
paper, there appeared to be not a few experienced
amateurs and others who considered the low-loss property
of a component such as a tuning coil, or a high-lie;
quency transformer, to be the only factor worthy of
notice.
Of course, to construct components having very
low losses and to enquire into the reasons for the reduced
hisses is. for most of us, a pleasant way of spending a
few hours, but it is usually as well to bear the practical
side of the subject in mind.

(3) The stability and ease of operation of a receiver
largely depend on the design of the couplings.
Big
coils usually have large stray magnetic fields, and if
several are required in a receiver it might lie impossible
to use them effectively without extensive shielding. Large
coils may also prove troublesome because of stray electric
fields, the capacity between the coils. and between the

Factors to be Considered.
roils are used in all kinds of wireless; recei \ers, and
we are, perhaps, apt to think mainly of the effect of
coils tuned to resonance, the effect of tuned circuits being,
of course. to •pass a resonant signal and to stop nonremmant ones; but the fact that the c. .)ils can be tuned tc
res. in.. me an. I so produce a certain result shouli I not
mask other factors which become increasingly imp' eant
as the number of tuned circuits employed in a receiver

The space-wound 3in. coil of No. 24 D.S.C. wire

A 3in

diameter pasoiin tube with a
No. 24 D.C.C. wire.

tight

winding of

cies up.
In any receiver we are comerne.1 with (if
selectivity, (2) amplification, (3) stability and ease lit
Iperation, (4) the frequency-amplificati.m characteristic
(the question of distortion), and (5) size and cost.
(i) Any degree of selectivity can be obtained by properly using sufficient tuned circuits having more ...Jr less
low losses, and in many cases we may sav that, the lower
the I..sSes f the circuits, the fewer »ill le required to
prixlm•e the required results.
(2) The amplification (high froqi..•ncy'i is also a func.tion of the losses of the tuned cin•ints. pro\ ided the circuits are connected in a suitable mannvr.
With low-loss
couplings we can get more amplification than with
couplings having higher losses, but the circuits must lie
properly connected, or we shall find that low-Iliss circuits
are productive of no mire amplification than couplings
having a higher loss resistance.

coils and other parts, connected in diffetent circuits, acting
as couplings which reduce selectivity and usually cause
instability.
Besides the coupling difficulties met with
when two or more tuned circuits are used, one must not
forget when each circuit is to be separately tuned that
more delicate adjustments have to be made when the
circuits are selective. It is easy enough to provide circuits
so selective that tuning is very difficult ;hence, when it
is thought desirable to use several tuned couplings, this
practical consideration by itself may act to make us limit
the number or to use coils having losses largo enough to
broaden the tuning.
(4) Broadcast signals comprise a carrier or central frequency tins the modulating frequencies, \\ hich makes them

A 3in.

diameter coil of No. 25 D.S.C. wire.
A. 17
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Further Notes on Tuning Coils.—
from about 20 to 6,000 cycles on either side of the
carrier ;therefore the high-frequency circuits should have
such a tuning characteristic that these frequencies are
passed more or less equally well.
In practice a reduction in the relative strength of the higher frequencies can
be permitted. hut care has always to he taken that the
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these coils as couplings would, with its shielding, be a
bulky and expensive affair.
The best design for a coil, therefore, depends upon
the use to which it is to be put.
It may be necessary to
use coils of small size, but we can design them to be as
efficient as possible for the given size.
Perhaps the external magnetic field of th c coil is an
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600 650 700 750 800 850 900 950 100010501100
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Curve A-3in, diameter space-wound coil of No. 25 D.S.C.
right-hand side of the curve ; B-3in, diameter tight-wound
tight-wound coil of No. 24 D C.C. wire; E-3M diameter
coil of

FREQUENCY

circuits are not too sharp—that is, the selectivity is not
excessive.
Circuits which are too selective distort by
weakening the notes of higher frequency.
(5) Size and cost are oh\ ious factors which have to
be considered.
Low-loss co Is, designed simply as such.
are sometimes large ones, and acircuit haying a nu niter of

KILOCYCLES

important factor.
Then \\e, can design a coil to have
the lowest losses for a given stray field.
Considerations of quality may demand that a coil have
a certain loss resistance.
The problem of design \\ ould
then be, perhaps, to prodnce a coil with the smallest
ant' oint of wire or to pro luce the smallest possi de coil,

70
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6.5
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RESISTANCE

RESISTANCE IN OHMS
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wire, with 0.6 megohm shunt resistance, the scale being indicated on the
coil of No. 26 D.C.C. wire ; C-3M. diameter Litz coil; D-31n, diameter
space-wound coil of No. 24 D S.C. wire; F-3in, diameter space-wound
No 25 D.S.0 wire.
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Curve A-4in diameter space-wound coil of No 26 D.S C. wire; B-3in, diameter space-wound coil of No. 24 D S.C. wire;
C-4in diameter space-wound coil of No. 24 D.S.C.wire ; D-4in. diameter space-wound coil of No 22 D.S.C. wire.
A 38
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Further Notes on Tuning Coils. or it might happen that the least expensive Coil (affected
by cost of materials and manufacturing charges) is the one
required.
It will often be found that the coils have to be used
in such a manner that a load is thrown on them.
Our
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circuits, quality permitting..
If four .or five circuits are
required, these coils might have too low a resistance for
satisfactory broadcast reception, depending on the ideas
SINGLE LAYER COILS.

Wavelength.
Metres.

Frequency.
Kilocycles.

H.F. Resistance.
Ohms.

D.C. Resist.

anee.
Ohms.

4in. diameter, Nu. 22 D.S.C. .paeed, 55 turns, 3hin. long.
500
600
2.68
0.73
400
750
3.16
350
856
3.55
320
937
3.78
290
1.034
4.10
4in. diameter, No. 24 D.S.C. spaced, 50 turns 2?
Gin. long.
600
3.10
500
1.16
730
400
3.78
350
856
4.30
320
937
4.60
1,034
290
5.00

The 3in

diameter coil of Litz conductor.

design should then be such that the ratio of the coil
losses to the load losses is a reasonable one, for this may
lead to an economical design and give results for practical
purposes as good as those which would lee obtained from
a coil of lower losses.
Coils of Equal Inductance.
The coils recently reported on in the pages of this paper
were of all shapes and sizes, and varied a good deal in
inductance yllue.
A number of 230 microhenry coils
have, therefore, been made up and tested with à view
to showing the effect of the size of the wire and shape
of coil on the inductance and high-frequency resistance.
Single-laver coils of 4m, and sin. diameter were wound,
some with a space winding and others with the turns
touching.
Interesting Results Obtained.

These coils were tested on several wavelengths, and the
results are given in the accompanying ligures and tables,'
curves showing the variation of resistance with frequency
and wavelength being given for comparison purposes. It
will be seen that the curves are in many instances straight
lines, and that over the range tested the coil wound with
the thicker wire is the best.
This is to be expected in
the case of space-wound coils, but for tight-wound coils
the resistance rises rapidly at the higher frequencies.
When size permits, it is better to space win el if the lowest
resistance coil is wanted.
The Litz coil was wound with wire made several years
ago, and several strands were broken. This coil was
tested to show that a coil of bad I.itz is not so good as
a coil of solid wire.
The sin. coils would probably be suitable for use in
neutrodyne or other receiver having three or less tuned
'The results are corrected for all known errors, but no claim
is made as to the accuracy of the second decimal figure.

4in. diameter, No. 26 D.S.C. spaced, 48 turns, 2in. long.
500
600
3.60
1.57
404)
750
4.38
--350
856
4.88
320
937
5.30
290
1,034
5.81
riin. diameter, No. 24 D.S.C. spaced, 03 turns,
300
I
600
3.50
4.22
400
750
350
856
4.78
320
937
5.26
290
I
1,034
5.75

9

1in. 1011g.

1.09

3in. diameter, No. 25 D.S.C.. paced, 63 turns, `>-1
7
6
-in. long.
500
600
3.68
1.16
400
750
4.10
__
350
856
4.62
320
937
5.02
290
1,034
5.57
3in. diameter, No. 24 D.C.C. tight wound, 57 turns, inn. long.
500
600
3.71
1.03
400
750
4.31
--350
856
5.10
320
937
5.55
290
1.034
6.75
3in. diameter, No. 26 D.C.C. tight wound, 56 turns, lnii. long.
500
600
4.64
1.46
400
750
5.40
-- 350
856
5.90
320
937
6.30
290
1,034
6.76
Litz coil, 3in. diameter, tight wound, 59 turns, nin. long.
500
600
4.02
1.40
400
750
4.70
-350
856
5.62
320
937
5.95 .
290
1,034
6.65
3in. diameter, spaced No. 26, with 0.65 megoht igrid-leak.
500
600
5.73
__
400
750
7.65
__
350
856
8.90
__
320
937
9.95
290
1,034
11.15
A
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Further Notes on Tuning Coils.—
of the designer, and, further, they would be too large to
use in a reasonably compact receiver.
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Wavelength.
Metres.

BALLOON

Frequency.
Kilocyclei.

Increased Loss by Shunt Resistance.

The effect of connecting ahigh resistance across a tuned
circuit has been observed, in some cases, greatly to increase the loss resistance of the circuit, comprising the
coil and tuning condenser. To determine the exact effect
of shunting the resistance across a circuit, a grid-leak
of 0.65 megohm was connected across the sin. coil of
space-wound No. 495 D.S.C. wire, and the resistance
of the circuit was measured.
The results are given in
the figures, from which it will be seen that at coo metres
the resistance increased from 3.68 to 5.73 ohms, whilst
at 200 metres the resistance increased from 5.57 to 11.15
ohms.
To connect a lower resistance, such as an ordinary
30,00o-ohm adjustable resistance in shunt with a tuned

500
400
350
320
290

H.F. Resistonce.
Ohms.

D.C. Resistonce.
Ohms.

5.80
7.40
8.80
10.00
11.45

1.34
—
—
—
—

600
750
856
937
1,034

WAVELENGTH

IN

METRES

500 460 420 380 340 300 260

RESISTANCE

115

CIRCLOID.

5.0
600 650 700 750 800 850 900 950 1000 1050 1100
FREQUENCY

IN

KILOCYCLES

Curves for the Toroidal coil, curve A showing the variation of
H.F. resistance with wavelength, and B, with frequency.

when this is desired, and probably these coils would be
less bulky and have a smaller stray field. Unwanted
couplings' would then 'be reduced, and the result would,
undoubtedly, be a better amplifier.
A Commercial Toroidal Coil.

A Toroidal coil, known as the '' Fria" Balloon Circloid
its
Inductance is 218 microhenries and it has 173 turns of No 26
D.S.C. wire, a diameter of 1 in. and an outside diameter of Sin.

circuit, increases its effective loss resistance enormously.
Unfortunately, this scheme has been recommended for the
purpose of stabilising the circuits of high-frequency amplifiers and for the control of oscillation.
It should be
quite clear, however, that in many instances there would
be no need for such stabilising resistances if the coils
were properly designed. They could be designed so that
.a small series resistance or a high shunt resistance would
give a volume or a relatively harmless reaction control
A 40

A Toroidal coil was also tested. The coil is illustrated,'
and will be seen to consist of a closed circular winding,
the wire being No. 26 D.S.C. The external magnetic
field of this coil is reasonably small, although it was
found possible to induce an E.M.F. into this coil from
the oscillator used in the measurements without much
difficulty.
For a perfect Toroidal coil the external field
would be equivalent to that produced by a single turn
having a« inerni diameter equal to that of the Toroid. The
Toroid under test is evidently not a perfectly fieldless
coil, but, no doubt, 'there are occasions when coils of this
type will be found ,useful.
It will be noticed that the
H.F. resistance of the coil is considerably higher than
that of equivalent single-layer coils.
W. J.
1

Supplied by C. G. Vokes and Co., 38, Conduit Street, W.1.
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OF WIR_,LESS.

By ELLISON HAWKS, F.R.A.S.

10.—Further Suggestions for Communication without Wires.

../

'N our last article we read that in 1746 W inkr,
k of
Leipsic, used the water of the River Pleisse as an
" earth-return " for his experiments in endeavouring
to ascertain the speed at which an electric current travels.
Dr. 1Vatson, in England, appears to have been the
first to improve upon this experiment by suggesting (in
1717) the use of the earth itself, instead of water, to
complete a circuit.' In that year Watson transmitted an
electric current through 2,800ft. of wire, and followed
this by transmitting over a distance of two miles, with the
earth as a return circuit.
Steinheil Uses the "Earth Return."
Siimmering first useel Winkler's discovery, attempting
to adapt it completely to wireless telegraphy, but found
it was impossible to transmit with Loth wires immersed
in the same body of water.
An exactly similar thing
occurred with Watson's discovery of the earth return.
for in 1838 Professor r. A. Steinheil, of Munich,
endeavoured to use the earth as a means of conduction.
eliminating wires entirely.
At first Steinheil, who %%as one of the greatest pioneers
of the electric telegraph on the Continent, endeavoured
(in 1838) to use as telegraphic conductors the two lines
of a railway track between Niitmberg and Fürth, but, as
far as the original purpose was concerned, the experiment
was a failure. As may be imagined, the difficulty was the
impossiltility of obtaining a
sufficiently good insulation between the two rails to enable
the current to travel from oui station ti I another, there t. ,
be picked
up
by
suitabl.•
apparatus.
Having failed in these experiments, however, Steinheil
determined to use the earth insteal of a second wire, h,•
having noted the great con ductabilitv of the earth in luis
endeavotds to obtain perfect
insulation of the two rails.
Although Watson had (as O,•
have already seen) previously
discovered that the earth might
be used satisfactorily as areturn
circuit, it would seem that
Steinheirs discovery was accidental.
Whether this is so or
not, the fact remains that, by
'Encarlopudia Biitunnica (1810),
p. 736.

using the " earth-ltattery," as it ‘‘ as called, for telegraphic purposes, Steinhei
effecte( I a considerable
economy in both wire and labour.
First Intelligent Suggestion for Wireless.
Up to this point Steinheil 's experiments do not, perhaps.
bear very directly upon wireless, although they must be
regarded as pioneer work. HOWe \ e r
,!laving succeeded s;)
far in eliminating one of the wires and using the earthbattery, Steinheil sattention seems to have been directed
to the possibility of eliminating both the wires. As a
result of his further experiments he is credited with the
first intelligent suggestion of a wireless telegraph, the
possibility of which uas in a manner forced upon him.
" The. enquiry into the laws of dispersion," he wrote,
" according to wk 'A the ground, whose mass is unlimited, is acted upon iv the passage of the galvanic
current, appears to be asu1) .ject replete with interest. The
galvanic excitations cannot be confined to the portions of
earth situated between the two ends of the wire. On the
contrary, it cannot but extend itself indefinitely, and it
therefore only depends on the law that obtains in this
excitation of the ground, and the distance of the exciting
terminations .of the wire, whether it is necessary or not
to have any metallic communication at all for carrying
on telegraphic intercourse.
" All
apparatus ran be constructed in which the
inductor,
having
no
other
nietallic connection with the
multiplier than the excitation
transmitted through the ground, •
will produce galvanic currents
ill
that multiplier sufficient
to cause a visible deflection
of
the
bar.
This
is
a
hitherto unobserved fact, and
may be classed amongst the
most extraordinary phenomena
that science has revealed to
us. "2
Steinheil pointed out that in
practice the suggestion " only
holds good for short distances,
and it must be left to the futuro
to decide whether we shall ever
succeed
in
telegraphing
to
great distances entirely without
metallic connect ion. "
He proved the possibility of
wireless
communication
by

Prof. C. A. Steinheil.

Sturgeon :
city, vol. iii. p. 450.
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Pioneers of Wireless.-

sending signals over distances of up to 5oft., however, and
suggested that " by augmenting the power of the galvanic
induction, or by appropriate multipliers constructed for
the purpose, or by increasing the surface of contact presented by the ends of the multipliers," it might be possible
to send signals over greater distances. " At all events,"
he concluded, " the phenomenon merits our best attention, and its influence will not, perhaps, be overlooked in
the theoretic views we may form with regard to galvanism
itself."
Steinheil Suggests the Phototone.

Steinheil's later and further experiments seem to have
been disappointing, •
however, and he appears to havé
eome to asimilar decision as that arrived at by Summering
in regard to his experiments in signalling through water.
Latterly, Steinheil wrote that " We cannot conjure up
gnomes at will to convey our thoughts through the earth.
Nature has prevented this. The spreading of the galvanic effect is proportional, not to the distance of the
point of excitation, but to the square of this distance:
So that, at a distance of 5oft. only exceedingly small
effects can he produced even by the most powerful clecUdine (Italy).
(February 4(.11 to 221)d.)
Great Britain :20J, 2BAZ, 2VO, 211A.
5SI, 5WV, 5JW, 5SZ, 5MB, 6Y12). 6RM,
6ME, 6AH, GST1. U.S.A. :lAIU, 1GA,
1BAD, 1APZ, lAJX, 1XM, 1CF, IZA,
2ASA, 2CXL, 2BG, 2APV, 2MK, 3LW,
3BBX, 3MV, 4RZ, 5YB, 8XE, 8BLB,
8BPL, 9ZT, 9EK, NTT. WIR, WIZ,
WVC.
Scandinavia: SMWIJ, SMUV,
SMYJ, SMZZ, SMUK, SMSR, 7ZM,
2ND. Russia: NRL. New Zealand: 1AX,
2.AE, 3SF.
Palestine: 6YX.
Philippines: PI 3AA. South Africa: O A4Z.
Egypt :EG EH. Spain :EAR10. Tunis:
OCTIL
(0-y-1) on 30-50 metres.
F. G. Leskovic (Till).
London, W.I.
(February 1st to 24th.)
Great Britain: 2WJ, 2XY, 2ZB, WY,
2UN, 2JJ, 20Q, 2NM, 2ZA, 2UV, 2IA,
2BQ. 2VL, 2QB, 2DA, 2QM, 2VQ, 2SV,
2WW, 2RK, 2BA, 2KF, 5RB, 5FF, 5MQ,
5MA, 5P0, 5DH, 5NQ, 5UP, 5AR,
5TZ, 5KU, 5HA, 5XY, 5LB, 5JW, 5QV,
5LS, 6YC, 6DA, 6JV, 6IZ, 6BD, 60U,
6YU, 6UZ, 6YK, 6TD, 6NO, 6RM, 6SI',
6MX, 6AL, 6NK, 6GG, 6UT, 60W,
6EP, 6BT.
Ireland : 11B.
France:
8AR, 8GRA, 8UWA, 8FRX, 8EF, 8IL,
8BD, 8FN, 8H111, 8TK, 8YOR, 8DK,
8PM,
811IJM,
8NIL, •8RGM, 8HU,
8RBP, 8LP2, 8HRA, 8JRK, 8XP, 8EZ,
8DDH, 8RAT, 8HSF, 8N, 8VX, 8FR,
8GI, 8PLA, 8E1T, OCNG.
Germany:
B7, 16, LO, Q7, W3, Y4, Y5, 4CL. 4CN,
4GA. Belgium: C5, 022. D4, K5, M2,
P2, P7, P11, 08, Q2, S4, 85, 173, Wl, Z9,
Z22, 4GR. Holland :OFP, OF3, OPX,
OPM, ORB, ORP, ORW, ORO, OWC,
PDXX,PC2,STB. Italy: lAD,1AX,1AY,
1BB, 1BK, 1BW, 10E, lER, 1NO, 1RT.
Sweden: SMWS, SMWT, SMUF, SMRI,
SMSR, SMYZ. Finland: 5NF. Spain:
EAR10, EAR20, EAC1, EAC9. Norway:
A 42
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trical effect at the point of excitation. Had we the means
nhich could stand in the saine relation to electricity that

the eye stands to light, nothing would prevent our telegraphing through the earth without conducting wires,
but it is not possible that we shall ever attain this end."'
It is interesting to know that Steinheil suggested one
other means of signalling without wires. This was by
means of a photophone, which was peculiarly similar to
that adopted later by Graham Bell. In his classic paper,
Telegraphic Communication, Steinheil wrote :" Another
possible means of bringing about transient movements at
great distances, without any intervening artificial conductor, is furnished by radiant heat, when directed by
means of condensing mirrors upon a thermo-electric pile.
A galvanic current is called into play, which in its turn
is employed to produce declinations of a magnetic needle.
The difficulties attending the construction of such an
instrument, though certainly considerable, are not in
themselves insuperable. . . ." 2
As we shall learn later, a similar idea was adopted
successfully in connection with light rays and selenium,
and a practical system of wireless telephony resulted.
IDie Anil:nulling den Electromagortismus (1873), p. 172.
'Sturgeon :Anode of Electricity (March, 1839).

CaLz Nean.L
Extracts from Readers'
Logs.
LA
IA.
Morocco:
MAROC,
FW.
U.S.A. : IAA°, IACI, lAHB, lAYG,
ICCX,
1MY,
1CKM,
1A0F,
1GR,
1BHS,
1AW,
1CAL,
1RD,
1APZ,
lAJB, 1VC, 1CMX, 1SZ, 1CH, 1NY,
lAWE, 2WH, 2XAF, 2AHM, 2MM,
2FF, 2CZL, 2BG, 2AKY, 2BXJ, 2AGQ,
2NZ, 2F0, 2CVJ, 2ATK, 2EV, 20R,
2GX, 2MK, 2ANM, 3AHA, 3CAH,
3ADB, 3AHL, 3DS, 4BU, 4GY, 4RZ,
4SL, 5AIN, 8SF, 8XE, 8ALY, 8KS,
8GZ, 8JQ, 8AUL, 8BZU, 9CIV. Canada:
1.1R, 8AR.
Brazil: lAB, 2AB, 5AA.
Porto Rico : 4KT.
Unknown : AKA,
KPL, SP, ICS, NOT, DBR, OXQ,
KWS, TPAV.
(0-v-1) on 30400 metres.
M. Williams.
Rawalpindi, India.
(January 22nd to February 2nd.)
Great Britain: 20D, 2NM, 2LZ, 5LF,
57011, GFT. Germany: K Y5, K PL,
K A8. France: 8EM, 8DK, FW. Brazil:
lAB, B2. Sweden: SMTN, SAJ. Australia: 6AG, 2YI, 3BP, 6CJ, 6BN, 3BL,
7PF, 6B0, 5DA, 3BD.
New Zealand:
1AX.
India: CRP, HBK, 2BG, 1WP,
2HP. Finland: 200, 2NN, 2ND, 2SE.
Philippine Islands: 111E, lAR, IAU,
NAJP, NAJD, 1CW.
Russia: RRP,
RCRL.
French Indo - China: 8QQ,
8LBT. Unknown: GHA, GFUP, GBI,
B82, QNM, NEQQ, GFD, lER.
R. J. Drudge-Coates
(DCR).

Weybridge, Surrey.
(January 10th to February 17th.)
Great Britain : 2BAZ, 2B0M, 2DQ,
2T2, 2MX, 2NN, 20J, 2QB, 2VC,
2VQ, 2XY, 511S, 5KU, 5KZ, 5MA, 5N F,
5RQ, 5SZ, 5WQ, 5WV, 5XY, 6D0, 6DW,
6E11, 6FA, 6GF, 6IZ, 6MX, 6NF, 60X,
6QB, 6QD, 6TD, 6UU, 6VP, 61-C, 6YO,
0I2IT, GI5NJ.
France: 8BF, 800,
8DGS, 8DGU, 8DUCH, 8HM, 8HU,
8N II, 8NN, 8TZ, 8XXQ.
Belgium:
C22, S4, 112, K2, 1382, Z22. 4RS. Holland :2PZ, PC1, OPM, OBX. Finland :
5NF.
Italy : IBG, 1BK, 1DD. 10W,
1RM, 1SW. Denmark: 7137..
Mexico :
MX.
French Indo-China: 8QQ. New
Zealand : 3LD, 4AC.
Australia: 3BD,
3X0.
U.S.A. • 1CAL, 1CYX. 2AX.
Newfoundland :.
C8AR. Various :EAR23,
SMZS, EG EH, BYZ, POW, ICS.
(0-v-1 Reinartz-Weagent.)
Ronald J. Denny (G 6NK).
Oundle, Northants.
(Jan. 31st, Feb. 6th, 7th, 11th, 13th,
21st.)
Great Britain: 2A0, 200, 21)11, 2DX,
2FK, 2IH, 2IT, 2LZ, MA, 2MX. 2NM,
20D, 2QM, 2QV, 2VG, 2XP, 2XY, 2ZO,
5DA, 5FQ, 5GS, 5HA, 511G, 5HS, 5KU,
5MB, 5NN, 511Z, 5UN, 5US. 5XY,
5YK, 6AL, 6CR, 6J0, 6JV, 6MJ, 6011,
6PU, 6QB, 6RM, 6UP, 6111, 6Y0, 6YV.
Telephony: 2A0, 2NM, 20D. Irish Free
State: 2IT, GW, 11B.
France: 800,
8DDH, 8DK, 8DP, 8DY, 8EZ, 8GI,
8HF, 8JMS, 8JN, 8MJM, 8NN, 8QQ,
8PBP, 8SM, 8TK, 8VO, 8XP, 8YQ.
Belgium: 4TR, D4, E9, K2, P2, P7,
P11, SI. S2, 84, S5, Z1, Z2. Holland:
PC1, 2PZ, OAW.
Germany: Q5, ZO,
Y8. Finland: 8NI?, 7LT. Italy: lAC,
lAG, lER. INA. Palestine: 6ZK. Unknown: 2114, GBM,
LS1.
(0-v-1, small indoor aerial only.)
K. R. Brecknell
(G 2AHH and 2C11.)
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We regret that particulars of afew receiving sets reached us after we had gone to press with our issue of
February 101h.
We therefore print below a supplementary list which we trust will obviate any inconvenience that may have been caused by previous omissions.
CRYSTAL
Manufacturer.

Name of Set.

General Radio Co., Ltd.. 235, Regent
Street, W.I.
Rawle Bros., Stamford Road, Handsworth, Birmingham.
Siemens Bros. & Co., Ltd.. Woolwich,
S.E. IS.

SETS.

Type of Cabinet.
Oak box, with space
for headphones.
Antique. polished .

G.11.C.6
Fireside
Type 125

Mahogany,
hinged lid.

Name of Set.

Hawk Bros., Stamford Road.
Handsworth. Birmingham.

Fireside

Siemens Bros. & Co., Ltd.,
Woolwich, :IBA 8.

Type C.V.

„

Manufacturer.

—

Mahogany
with lid,

—

Bannister & Fitton, 27, Milurow
Road. Rochdale.
General
Radio
Co.,
Ltd.,
235,
Regent Street, W.I.
Venue Radiophone Co., 1, Percy
Street, Fartown, Huddersfield.

Sloping tYPe
Box
tsite.
eon
holder enclosed.
Oak or mahogany.

B. & F.

PP

Type of Cabinet.

Generlil Radii) Co., "Ltd.,
235, Regent Street, W.1.
'1 •

Model 5100
ill0
„
51 ti
Type 15

Open type, oak or
mahogany, compartment for batteries.

Model 5000
„
5010
„
5030
M.P.A.
Inclusive
Three.

Dark oak cabinet .
Mahogany
„
.
PorVable tyPe.
mahogany.

M.P.A. Standard
Table Cabinet.

Cabinet type, mahogany. with doors.

VALVE

99

19

•

Description and Remarks.

3 3
6 15

Receiver only.
Complete with
phones.

0
6

valves, batteries

and

head

(2 Valve).
Valves.

H.F.

Des.

L.F.

Price.
£ s.
7
10
6
9
36
36
36
6

or

SETS

2

.
With batteries and valve.
Change-over
switch for 5XX.
,.
..
,.
,.
Complete
with
headphones,
batteries.
valve and 1 coil. Three-way switch for
crystal reeeption, valve reception, or
crystal with note-maguifying valve.

•
Reed ver only.
With valve and batteries.
Receiver only.

13

B. & F.

99

d.
0

£ s. il.
5 9
0 12 6
9 0 0

••

Bannister & Fitton. 27,
Milnrow Road, Rochdale.

111otoi:i.
fits . Pui:Chasing"Assoelation, Ltd., 62, Conduit
Street, W.I.

9100
6 10 0

Wainut case, "front
panel.

Polished
oak
mahogany.

Radio,' Ltd., ginall
Heath, Birmingham.

2
1

....

V.R.

Description and Remarks.

£ s.
6 10

Dark oak cabinet.
Mahogany

Ventut
Radiophone
Co..
1, Percy Street, Fartown,
Huddersfield.

1,10

Price.

Itox
type.
front
panel, hinged lid.
Sloiiing panel

B.S.A7 Ratite Ltd., Inuit
Heath, Birmingham.

Change-over switch for 5XX.

Receiver only, with 1 loading coil and
detectors (eatwhisker and Perikon).

1

P,

SETS

0

Price.

G. li:C.à01
V.R.1

Receiver only.
Receiver only.

(1 Valve).

B. & F.

Name of Set.

Bannister & Fitton. 27,
Milnrow Road, Rochdale.

SETS

0

SETS.

Type of Cabinet.

VALVE
Manufacturer.

.....

case,

Description and Remark

5 0

1 15

H.F.

Oak cabinet. with
spare for batteries.

Name of Set.

1

Valves.
-L.F.

Type of Cabinet.

VALVE

2 10

with

CRYSTAL—VALVE
Manufacturer.

Price.

e s.

12
6
9
15
15
15
13
à

Description and Remarks.

6

o
6
o

o

Receiver only.
With valves, batteries and coils.
Receiver only.
With valves, batteries and coils.
With U.S.A. Standard Peanut valve,
P.A.1 power valve, and Batteries.
Receiver only.
Co mponents and
panel swing outwards for ready
adjustment and repairs.
Complete with valves, batteries.
headphones.
loud-speaker
anti
aerial equipment..
Receiver only.
Complete with valves, batteries and
headphones.
PP

0

8
13 it)

0
0

2

11

3

0

2
2
2
2
2
2

18 13
20 2
16 15
e 15
16 15
19 19

o
0

27

6

(3 Valve).
1

•

7

o
0
o

Receiver only.
Switch for 2 or 3
valves. Switch for headphones or
loud-speaker.
With D.E. valves and batteries.
„ bright
..
With 3 B.S.A. Standard Peanut
valves ant Hatteras.
Complete
neriâ coil In lid.
valves, batteries, loud-speaker and
headphones.
Complete with valves, batteries and
headphones.
A 43
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VALVE SETS (3 Valve).

Type of Cabinet.

Name of Set.

Manufacturer.

Siemens Bros. & Co., Ltd.,
Woolwich, S.E.I 8.
..
'
Venus
Radiophone
Co.,
1, Percy Street, Fartown,
Huddersfield.
White & Ritchie, 101. Raeburn Place, Edinburgh.

5.B.39

Polished mahogany

1

M.I.P.

Portable, polished
mahogany, with
lid and carrying
strap.
Polished
oak
or
mahogany.

1

V.R. III
,
f

f

SETS

Ca rpti X Logodyne
Five.

Excelsior Motor Co., Ltd.,
King's
Road,
Tyseley,
Birmingham.

Excelophone

Fallois;tield„1:: Ltd.. ¡it/62,
Newman Street, W.1.

COVIICr

Marconiphone
Co.,
Ltd..
2101212, Tottenham Court
Road, London, W.1.
Motorists' Purchasing Association, Ltd., 62, Conduit
Street, W.1.

V.B.4

Mahogany

M.P.A.
5 -Valve
Super Portable.

Portable
t
mahogany.

>9

Prince's Electrical Clocks,
Ltd., 173, New Bond
Street, W.I.

M.P.A. Super 5
Constructor's.
M.P.A.
6 -Valve
Portable de Luxe.
Ent-pc-a-dyne ...
Prinecps Concert
Receivers.

V.R. IV.
PP

V.R. de Luxe

...

White & Ritchie, 104, Bochum Place, Edinburgh.

1

£ s. d.
36 0 0

1

32

0

0

2
2

12
21

0
7

0
6

1

2
2

Oak
1

37 10

0

3

16 10

0

3
3
2
2

22 14
21
7
19 12
28 10

fi
6
6
0

2

21 10

0

2

28 10

0

2
2

29
63

0
0

0
0

2

56

5

6

31

9

6

valve s

Wood, veneer box.

5 valve s

11 14

0

Portable
type,
mahogany.
Carved mahogany
cabinet.
Cabinet type, mahogany
or
oak,
Jacobean finish.

6 valve s

12 15

0

5 valve s

18

6

Satin and burr walnut.
Polished
oak
or
mahogany.

••

Venus
Radiophone
Co.,
1, Percy Street, Fartown,
Huddersfield.

1

Complete with valves, II.T. batters
and 2 headphones, range 3002,800 metres.
Receiver only.
Self-containing, col
aerial or earth connections re
quired.
Receiver only.
Complete with valves, batteries anti
headphones.
REFLEX NEUTRODYNE.
Receive
only.

(4 or more V alves).

Mal oga ny ita se.
with sloping engraved
front
panel.
Cabinet type. mahogany or oak, with
doors.

Carpa x Co.,
Ltd.. " 312,
Deansgate, 'Manchester.

Cabine .
t.

L.F.

3 valve a

Cabinet type, open.
with
comport ment for
batteries.

B. &

Description and Remarks.

Price.

Del.

1
1

-----

Oak ease

VALVE
Bannister & Fitton, 27,
Miliwow Road, Rochdale.

Valves.
IH.F.

Jacobean
style,
cupboard for batteries.
American
type,
mahogany.

valve s

1
1

1

2

27 10

0

29

0

0

2
2

15
28

8
5

0
6

2

35

0

0

50

0

0

vulve 0

Receiver only.
Switch for 3 or 1
valves. Switch for headphones or
loud-speaker.
With D.E. valves and batteries.
„ bright
„
Receiver only.
Complete with valves, batteries and
headphones.
Receiver only. Tuned anode. Selective A.T.I.
Complete with valves, batteries,
headphones and aerial equipment.
Do., with dull-emitter valves.
Complete with valves,
batteries.
headphones and coils for 200-1,600
metres.
Complete with valves and batteries.
Complete with D.E. valves. batteries and headphones.
Aerial
eoil in lid.
Set only, with wiring diagram.
Complete with valves, batteries and
headphones. Aerial coils in lid.
Complete with D.E. valves and
batteries.
Complete
with
4 valves
(II.F.
" trigger pair "and L.F.) and II.T.
battery. Tuning by 1 knob only.
Switch for local station or 5XX.
tt

•9

••

Receiver only.
knnplete with valves,
batteries.
headphones and Amplion loudspeaker.
•P

N ECTRODYNE. Complete with valves.
Tuning range 200-600 metres.

AMPLIFIERS .

Name of Set.

Type of Cabinet.

Bannister
&
Fitton,
27,
Milurow Road, Rochdale.

B. & F. 2-Valve..

General Radio Co., Ltd.,
235, Regent Street, W.I.

G.11.0. 502

Box type, oak or
mahogany, front
panel.
Box
type,
front
panel.
..
.,
„
Polished mahogany

Manufacturer.

99

Siemens Bros. & Co., Ltd.,
Woolwich, S.E.18.
"

ft

9,

Venus
Radiophone
Co.,
1, Percy Street, Fartown,
Huddersfield.

G.Ii.e. 503
li.R.C. 501
S.B.59
S.B.36
V.11.2A
V.R. Portable

..

.
.
—
—

Valves.
H.F.
—
1

2
—

—
-—

I
1
1

—

2

—
—
—

2
2
2

.Description and Remarks.

Price.

L.F.

£ s. d.
7 4 0

Set only.

6

Set only.

0

0

6 0
7 0
11
0

0
0
0

8
12
15
28

8

0

5
8
3

0
0
6

Valves extra.

Power amplifier.
Power amplifier, with L.S.5. valve,
taries extra.
With 2 valves and batteries.

Complete with valves.
Set only.
Complete with valves, batteries, headphones and Amplion loud-speaker.

The prices of the following Models of the Marconiplione Co., Ltd.. have been reduced, v'z. :Sterling Anodion 11.1572, 2-valve,
complete, to £13 14s. 4d.; Sterling Long Range Anodion 11.1565. 2-valve, complete, to £13 lis. 6d.; Sterling Anodion 11.1584,
3-valve, complete, to £23 ils. 3d.; Type 11, I-valve, complete, to £31 12s.; Sterling R.1537, 2-valve Amplifier, to £5 15s.
A 44
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Little IGRANIC Radio
Devices that make
a big difference
IGRANIC VERNOB
Vernier Control
Knob.
(Patent No. 223oro.)

'g dc1.acent
Autoplug.
This plug is entirely shock-proof.
Connections
made
instantly
by
means of reliable spring connector,.
Shell of Bakelite. No strews used
in its assembly. Price VI
ith gold plated metal parts
Price 4,',

A very attractive instrument for fitting to any
rotary timing device to
obtain fine vernier adjustment.
Designed to fit ¿in.
spindles, but with a liner
will fit
in. spindles. Price
complete with litter and Teo°
scale. es.

In Radio as in any other pursuit it is often "the
little things that count" and upon the efficiency
of the minor components and accessories may
depend success or failure.
Therefore it behoves
every Radio constructor who aims at obtaining
a high standard of performance from his radio
receiver to exercise the utmost care in choosing
these small components. •
So it is with all other IGRANIC RADIO DEVICES—they enable the
best possible results to be obtained even tinder adverse conditions.

Ask your dealer about them

(IGRANIC)

lgranic Pacent Three Spring
Automatic Jack.
Generally used after last valve for
connecting 'phones or loud-speaker.
As plug is withdrawn the filament
supply is switched off. Price 2,13.

in, lude
"XLLOS" and Honeycomb Duolatcral Coils, Variable Condensers, Fixed
Condensers, Filament Rheostats, Intervalve 'fransformers, Variable Gral
Leaks, Variometers, Vario Couplers, Coil Holders, Potentiometers, Combined Instruments, Vernier Tuning Devices, Anti-filicrophonic ValveHolders, Stand-off Insulators, Knobs and Dials, Switches, etc., etc. Also
the Igranie Supersonic-Heterodyne Receiver Outfit.

Igranic-Freshman Fixed
Condensers.

.1!.' carry Mc IGRANIC givarante:.

(Patent No. 198315).
Designed upon an entirly new
principle, the construction is such
that variations in capacity arc
practically negligible.
.000r mfd.
.0005 mid.
.0002 told.
.00r mfd. ) 2f- each.
.0003natl.
.002 mfd.
.8303 mid., .005 mfd., .00fi
2s. ed. ea

Write for List U 161.

IGRANIC ELECTRIC Co., Ltd
Exclusive Manufacturing Licensees
of Pacent Radio Essentials.

149, Queen Victoria Street, London.
Works: BEDFORD.
BRANCHES: BIRMINGHAM, BRISTOL, CARDIFF.
GLASGOW, LEEDS, MANCHESTER, NEWCASTLE .
The IGRANIC
Supersonic Instructional Carton
for constructing a
Six - valve SuperHeterodyne
Receiver according to
the Irgatsic system,
complete kith fullsired
general
arrangement drawing,
wiring and drilling
diagrams, and full
illustrated
descril ,tive booklet can I.•
obtained from v.'',
dealer. Price 2i. OU.

!gamic Radioloc.
NVith this component built into your
circuit you not only have a master
filament control, but also a positiv •
guard against damage to your valv:
and batteries. When the key is out
your set is "locked " and ." otf
safe from meddling fingers.
T11..
Radioloc provides perfect electrica..
conductivity, yet occupies a very
small space, and little of it is seen on
the panel. Price with two keys, 3:-.
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ELESS

FOR AMATEURS
á EXPERIMENTERS

19 26

FOR AMATEURS

AND

EXPERIMENTERS

1926
A volume of particular interest to every wireless enthusiast,
containing amongst a mass of other features the following
special items:
r

Wireless
--e—World

LONDON
ILIFFE dSONS 1.111

This book should be
your wireless guide
and
companion
throughout
1926

CALL SIGNS of ALL KNOWN AMATEUR TRANSMITTING
STATIONS in Great Britain, France, Holland, Germany, Sweden,
Finland, Italy, Spain, South Africa, India, Australia, New Zealand.
and South America: REGULAR TRANSMISSIONS (Morse and
telephony): RECEIVER CIRCUITS (16 pages of diagrams and
notes): GLOSSARY OF TECHNICAL TERMS: CLASSIFIED
DIRECTORY OF MANUFACTURERS: VALVE DATA, USEFUL
TABLES, FORMULIE and INFORMATION on all subjects of
interest to AMATEURS

PRICE 2/6 net.

BY POST 2/81

Obtainable from all booksellers or direct from the offices of
"The Wireless World," Dorset House, Tudor St.,London,E.C. 4

\
V. \ tia

A Service that gives aSecurity!
M

ANY readers naturally hesitate to
send money to unknown persons.
We have therefore adopted a Deposit
System which gives complete security
both to buyer and seller.
If the money be deposited with "The
Wireless World" both parties are advised
of its receipt.
The time allowed for
decision is three days, after which time, if
the buyer decides not to retain the good3,
they must be returned to the sender. If

a sale is effected we remit the amount to
the seller; but, if not, we return it to the
depositor.
Full particulars may be found on the
Miscellaneous advertisement page at the
end of the book.
Use this service for your wireless
requirements and avoid all risk! Sell
the apparatus you no longer require!
Write out your advertisement to—day
and send to—

PREPAID ADVT. DEPT., ..THE WIRELESS WORLD," DORSET HOUSE, TUDOR ST., LONDON,

E.C.4.

12
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or
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1/each
additional
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WIRE LISS CIRCUITS
ku Theewy and Praegfee.
7.--1 he Rejector Circuit.
By S.O.PEARSON , B.
Sc., A.
M.
I
.
E.
E.

/

N discussing the circuit containing inductance and
capacity in parallel in the previous section, it was
assumed that no resistance was present in any part of
the circuit; but in practice it is impossible to construct an
inductance coil without resistance. Although the resistance in a condenser and the connecting wires is usually
sufficiently small to be neglected, this is not so with the
inductance itself, and the general case where resistance
is present is considered here.
It has been shown that a coil of inductance L having
resistance R is equivalent to a pure inductance of I. hen-

Fig.

I.—Parallel circuit (a) in which the inductance contains
resistance and (6) the electrically equivalent circuit.

ries connected in series with a pure resistance of R ohms,
and thus the parallel circuit of Fig. r (a), where the inductance coil possesses resistance R, is equivalent to the
circuit of Fig. r (1)), where the coil L has no resistance
and the resistance R is free from inductance.
Current Phases in the Branch Circuits.
Let the effective value of the applied E.M.F. be E
volts at a frequency of f cycles per second. Then the
current through the upper branch RI. will be :
E
I
/ =
' —Z, amps.

and therefore thcir resultant cannot be found by a simple
subtraction. To find the resultant current, i.e., the current taken by the complete circuit from the source of
supply, it is necessary to complete the parallelogram of
which IL and I
c are
adjacent sides, namely, the
parallelogram 0 I
L II
e,as shown in Fig. 2 (d).
Then
the vector OI gives the total current Iin the leads supplying the circuit, and the total impedance Z of the combined circuit is equal to the ratio of voltage to current,
i.e., Z = E/I ohms.
Impedance Greatest at Resonance.
Suppose now that the capacity C could be varied over
a wide range, the frequency being fixed; then the current
in the coil would remain unchanged, and the condenser *
current Ic..would be directly proportional to the capacity,
so that the resultant current I would vary both in phase
and in magnitude. In the vector diagram of Fig. 3 (a)
the dotted line vectors, T. 2, 3, 4, 5, show the resultant
current for the several values, OA, OB, OC, OD, OF,
respectively, of the condenser current.
Now, obviously
the shortest of these vectors is No. 3, which is exactly
in phase with the applied voltage E, and therefore there
is acertain value of condenser current I, which will make
the main current Iaminimum, this minimum current being
in phase with the applied E.M.F.
Under these conditions the impedance Z of the circuit is clearly a maximum. %%lien this occurs the circuit is tuned to complete
resonance with the frequency f of the applied voltage.
It should be noted here that the conditions are exactly
E

E

(I)

and will lag behind E by an angle
which is less than
90° (see Fig. 4, page 270, of February 17th issue). The
conditions in the inductive branch of the circuit are shown
by the vector diagram of Fig. 2'(a). Now, this current l
L
is equivalent to two component currents,
in phase with
E and I"
L lagging behind
E by 93°, as shown by
Fig. 2 (b).
-Referring now to the lower branch of the circuit, the
current through the condenser will be :
E
I, .= X
amps.,
,
and this leads the voltage by exactly 90°, the appropriate
vector diagram being given in Fig. 2 O. In order to
find the resultant current drawn from the source of supply
it is necessary to combine the vector diagrams (a) and (e)
in Fig. 2, giving us the complete diagram as shown at
(d). We see now that the two currents I
L and I, are no
longer opposite in phase, as they were in the previous case,

I
.

(a)

(b)

(c)

(d)

Fig. 2.—Vector diagrams (a) and (b) for the inductive branch of
the circuits in Fig. t; (c) for the condenser branch, and (d) for
the complete circuit

the reverse of those obtaining in a series circuit tuned.
to resonance, namely, in the parallel circuit minimum
current is taken from the source of supply at complete
resonance, the impedance having a maximum value,
whereas in the series circuit the current is greatest at
the resonant frequency, the impedance having a minimum'
value.
For these reasons the parallel-tuned circuit is
called a " rejector circuit," and the series-tuned circuit
an " acceptor circuit," especially when the two circuits
are used simultaneously in a filter system for cutting out
a powerful local station.
A
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Wireless Circuits in Theory and Practice.—

In tuning a parallel circuit to resonance then we are
arranging the circuit to offer the greatest possible impedance to currents of a certain desired frequency or wavelength and to offer a low impedance to currents of other
frequencies, and the observations made with regard to
selectivity and signal strength in connection uith the series
circuit can be applied in general to the parallel circuit.
The resonance curves showing the relation between frequency and impedance must reach as high a maximum
value as possible at the resonant frequency, and the peak
must be as sharp and pointed as possible.
From the
phase relations shown by the vector diagram of Fig. 3 (b)
we can find what the necessary conditions are for obtaining the highest possible impedance at the frequency of
complete resonance. At this frequency we saw that the resultE
54

3

respectively, the third side AC representing the impedance
Z, to the same scale, because Z, = „v R 2+ xL2. The
angle e, opposite the sitie representing the reactance
XL,is equal to the angle of lag in the coil. A rightangled triangle used in this way is called an " impedance
triangle."
I: tom the impedance triangle we see that cos

Z,
and substituting this value for cos
in equation (2) we
find that the impedance of the complete circuit is equal
to

Z1
2

ohms.

Since the resistance •is small compared

with the reactance XL,the numerical value of the impedance of the coil is very approximately equal to its reactance, and therefore the impedance of the complete
XL2
(2r fL) 2
tuned circuit is given by Z = —R
R
(approximately).

21

1926.

f=

But
‘i

u7

at

complete

resonance

the

frequency

,and therefore

•
F

DCB

A

0

=

(1))

(a)

Fig. 3.—(o) Vector diagram to show that the current is a
minimum when in phase with the voltage.
(b) Vector diagram
of parallel circuit tuned to resonance.

ant current Iis in phase with the applied voltage E. This
means that all currents and components of currents which
are 90° out of phase with the voltage E completely
neutralise each other and leave only the in-phase component I, and from the figure it is quite clear that the
condenser current I is exactly equal and opposite to the
component I" /,of the current IL through the coil. Thus
at complete resonance lc= P L. From this simple
relationship we could find a formula giving the exact
value of the resonant frequency in terms of the constants
of the circuit, but at the high frequencies and comparatively low resistances employed in tuned wireless circuits
the angle of lag
in the coil approaches very nearly to
9o°, and very little error is introduced if it is assumed
that I"
L= I
L when determining the value of the resonant
frequency. When this is done the conditions are the
same as for the circuit without resistance, and therefore
the resonant frequency is approximately the same, being
given by f —

,'approximately).
2a '
4
/-1A '

The maximum impedance Z of the circuit of Fig. r,
obtained when it is tuned' to complete resonance, is equal
to the ratio of the applied voltage E to the main current I
drawn from the source of supply, i.e., Z = E/I ohms.
But from the vector diagram of Fig. 3 (b) we see that
cos

e,

from equation (1) above.

There-

fore the circuit impedance
z

_

ohms
(2)
cos el)
Now the resistance, reactance and impedance of a coil
can be very simply represented by the three sides of a
right-angled triangle as shown in Fig. 4. The sides AB
and BC adjacent to the right angle are drawn proportional in length to the resistance R and reactance XL
A4 8

ohms

(3)

Conditions for Best Results.

This is not an approximation, but an exact formula in
spite of our having made two approximations in arriving
at the result, this being the case because the errors introduced are in opposite directions and balance out. We
see then that the maximum impedance obtainable is inversely proportional to the resistance and directly proportional to the ratio of inductance to
capacity. Therefore, exactly as in the
case of the series circuit, it is very important to keep the resistance down to
a low value and to use the highest
practicable
ratio of inductance
to
capacity.
The current EjZ taken by the tuned
circuit is exactly in phase with the
voltage applied,to it, and therefore the
R
B
impedance Z is equivalent to a pure A
Fig. 4 —Impedance
resistance of I./CR ohms, in fact, the triangle for a tuning coil.
quantity L/CR is often called the
"equivalent non-inductive resistance " of the tuned
circuit.
General Application of Series and Parallel Circuits.

Calculating the Maximum Impedance.

I= I
L cos q5= —
E

CR

It has been shown that' for a tuned series circuit the
voltage obtained across the coil or condenser is many
times greater than the applied
whereas for the
parallel circuit the potential difference across the circuit
is always equal to the applied voltage, and under no circumstances can a higher voltage be obtained in any part
of the circuit. It is obvious then that the choice of
series or parallel oscillatory ciicuit will depend entirely
on the nature of the remainder of the circuit to which
the oscillatory circuit is to be connected.
Now, since the
serie3 circuit has low impedance when tuned to resonance,
it will usually be found in places where the resistance
or impedance of the remainder of the circuit of which it
forms a part is low, and also, of course, in places where
it is independent of other paits of the circuit, such, for
instance, as a tuned grid circuit which is inductively

II/ARCH 77th, 7
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Wireless Circuits in Theory and Practice.—
of its E.M.F. should be expended across the series
coupled to an aerial or to another coil carrying an oscillaresistance, leaving the smallest possible fraction across the
tory current, it depends for its selecting properties on
loop. Thus, for non-resonant frequencies the impedance
the production of a high voltage across the condenser or
Z of the loop circuit must be small compared with the
coil, at the resonant frequency, compared with the availseries resistance R,.
It must be remembered that for
able applied or induced E. \
LE., voltages of other fre- frequencies different from the resonant value the effective
quencies than the resonant frequency not being magnified
impedance of the loop circuit is not 1./CR ohms, but has
in this way.
a value very much below this if the circuit is properly
The parallel circuit, on the other hand, does not possess
designed.
the property of producing voltages greater than the apThe Tuned Anode Circuit.
plied
in any part of the circuit, and by itself
would not be capable of selecting any parThe circuit under consideration is withticular band of frequencies or wavelengths.
out doubt one of the most important used
But if it is connected in series with part
in connection with receiving valves, and a
of a citcuit which has a high resistance
numerical example is given here in order to
more or less iadependent of frequency, it
show clearly the selecting properties of
can then he made to operate :is a selector
such a,circuit. As in a previous example
of any desired frequency as explained
given in connection with the ordinary series
below.
These are the conditions under
circuit, suppose that the coil has an inE
which a parallel circuit is always found
ductance of 5,065 microhenries and ahighFig. 5.—Tuned parallel cir—
in practice, the most common instance
frequency resistance of 20 ohms, and let
cuit connected in series with
being the tuned circuit in ¡he plate circuit
a resistance such as the in—
the
condenser in parallel with it have a
ternal resistance of a valve.
of a valve, the internal plate to filament
capacity of o.0005 mfd. Then the resonant
resistance of the valve representing the high series resistfrequency calculated front the formula f =
nill
ance more or less independent of the frequency.
2=4/LC
Joo,000 cycles per second, corresponding to a wavelength
Parallel Circuit in Series with a Resistance.
of 3,000 metres, and at this frequency the equivalent
In Fig. 5 a parallel tuned circuit or oscillatory circuit
resistance of the tuned portion of the circuit will be :
LW; is shown connected in series with a resistance R,.
5,065
'Suppose that a high-frequency voltage whose R.M.S.
= 506,500 ohms.
CR
0.0005
x 20
value is E volts is applied to the ends of the circuit from
Suppose that the series resistance R, is of the same order
the soinve A, and that the closed loop is tuned to comas the internal plate to filament resistance of a receiving
plete resonance with the frequency of the applied E.M.F.
valve, say, 20,000 ohms, and that the available signal
Then the closed loop is equivalent to a non-inductive
E.M.F. in the circuit is to volts. Then this voltage' will
resistance of IS/CR ohms, and the effective resistance of
be divided between the two portions of the circuit in the
the whole circuit is therefore equal to (R, + T, !CR) ohms.
ratio of 506.500 to 20,000—that is, in the ratio of 25.3
and the current in the circuit will le equal to the applied
to 1. That is to say, the voltage set up across the tuned
voltage divided by this resistance. Now, since the voltportion of the circuit is more than twenty-live times as
age across each portion of the circuit is exactly in phase
great as that set up across the series resistance R„ the
with the current, the total applied voltage E will be equal
actual value of the potential difference across the tuned
to the arithmetical sum of the voltages Er and E, across
circuit being 9.63 volts, only 0.37 volt being wasted
the resistance R, and the closed loop respectively. But
across the resistance.
by Ohm's Law we see that Er=IR, and EC=I xI./CR
Suppose now that another signal, also producing to
volts, where 1
.is the current through the circuit. and therevolts across.the whole circuit, has a frequency of 105,000
fore the total applied voltage is di %ided between the two
cycles per second (corresponding to a wavelength of 2,860
portions in the direct ratio of tlw equivalent resistances or
metres). .To a current of this frequency the loop circuit,
Z„
those portions, i.e..
•where
T./CR, and is.
still tuned to too,000 cycles, offers an impedance of about
R,
t.000 ohms, and from this we see that the voltage set up
the impedance or equivalent resistance of the dosed loop
across the tuned portion of the circuit is in this case only
at the frequency of resonance.
just over half as great as that across the series resistance.
Voltage Distribution.
The value of the series resistance R, plays a very important part as regards the selectivity, and this particular
Now, the greatest E.M.F. or potential difference existcircuit will be referred to again when dealing with tuned.
ing in any part of the 'circuit is the applied voltage E,
plate circuits in valve receivers.
and in tuning the circuit to resonance we require to get
the highest possible fraction of tWs availalile potential
difference across the tuned portion I.RC and only a small
fraction across the series resistance R„ and" therefore
at complete resonance I./CR must be large compared with
R,. Thus the coil resistance R should be as small as
possible, and the higher the ratio
the better. On
the other hand, for any non-resonant' frequency due to
an undesired signal it is necessary that the greater part

(The ne.vt instalment will deal with the aerial circuit
of the receiver. It will be shown how the aerial functions as a collector of energy, and how it may be tuned
to the wavelength of incoming signals. The question of
efficiency will also .be discussed, and it will be shown
how the constants of the aerial may be chosen fo obtain
a high degree of effleiency.)
A 49
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Secretaries of Local Clubs are invited to send in for publication club news of general interest.
A Wireless Museum.
The Southport and District Radio
Society has hit upon the original idea of
opening a miniature museum of curious
wireless apparatus.
The museum was
inspected at the society's last meeting,
to the evident anmsement of the visitors !
0000

Pennants for Club Members.
An interesting innovation has been introduced by the Ipswich and District
Radio Society.
At a small cost each
member is supplied with a pennant, bearing the initials " I.R.S.," suitable for
display at the top of the aerial mast or
in any other prominent outside position.
Apart from its value as a publicity aid,
the pennant serves to inform the general
public where a club member is to be
found who u-ill render " wireless " help.
00

00

The Social Side.
An interesting feature of the whist
drive recently held by the Bristol and
District Radio Society was a display,
after the award of prizes, of a number
of home-built receivers. The instruments
revealed much painstaking work on the
part of their constructors.
On Friday, March 26th, the society is
to be visited by Mr. Appleton, Station
Director at Cardiff, who will deliver a
lecture of topical broadcast interest.
It
is hoped that all members will be present
and that they will bring interested
friends.
Hon. Secretary :Mr. C. S. Hurley, 46,
Cotswold Road, Bedminster, Bristol.
0000

Choosing Valves.
There are at 'present about 100 types
of valves on the market, and for the
amateur, and more especially the beginner, the question of choice is a difficult one.
Members of the Croydon
Wireless Society, however, who heard
Mr. L. F. Fogarty's lecture on Monday,
March 1st, felt professionally equipped
in the technicalities of the subject.
Mr. Fogarty, whose lecture was on
" The Choice of Thermionic Valves"
carefully described the component parts
of a valve, and outlined the different
kinds of valves available for fulfilling
the various functions in a wireless receiver.
The necessity of being able to
read valve curves was strongly emphasised, and in this connection the suitably
enlarged
diagrams
of
characteristic
curves proved very helpful.
Visitors are cordially invited to attend
the society's meetings on Mondays at 128,
George Street. (-r(;ydon.
A 50

A Visit to Northolt.
•
Through the kindness of the Post Office
officials members of the High Wycombe
Royal Grammar School Wireless Society
were privileged to visit Northolt wireless
station on March 2nd.
The party were first shown the power
plant, after which they were conducted
over the transmitting room.
Here they
saw the arc and valve transmitters in
operation, and many points of interest
were clearly explained.
Special interest
was shown in the arrangements by which
the staff were endeavouring to eliminate
interference and to remedy any defects.
Hon. Sec. :Mr. Ken, T. Fox." Croyland,"
111,
Totteridge Road,
High
Wycombe.
0000

Evolution of Direction Finding.
Mr. R. Keen, B.Eng.. the well-known
authority on wireless direction finding,
delivered an interesting lecture on the
subject before a large gathering of members of the Sheffield and District Wireless Society on February 26th.
The various forms of D.F. apparatus,

FORTHCOMING

EVENTS.

WEDNESDAY, MARCH 17th.
Tot 1'1 ri t, sin WirdC88 SOcif 9.
A t 8 p.ut.
t the institute,
10,
Bruce Greece.
Demonstration
and
Exhibition
of
Crnstal Sets.
Mastell Hill and District Radio Society.
At 8 p.m.
At St. James's Schools,
Fortis Green.
Lecture: "Frequency in
Relation
to
Broadeast in g,"
by
Mr
J. IL A. Whitehouse. al the B.B.C.
•Ed;.burgh and District Radio Soeiely. At
117, George Streit.
Lecture: "Poem,
from
Mains,"
by
lie.
11.
Winkler.
Barnsley and Distriet Wireless Assoeiation.
At 8 p.m.
At 22. Market Street.
Lecture: " relives, If.," by Mr. D. W.
Milner. B.Sc.
North Middlesex Wireless Club.
At 8.30
p.m. At the Shaftesbury Mil. Annusl
Gcneeed Meeting.
THURSDAY, MARCH 18th.
Gold,,; Green and Hendon Radio &wkly.
At 8 p.m.
:It the Club House. Willifield Way.
Lect is re
"Characteristic
Full's Carers and their Interpretation,"
by Mr. L. F. Fogarty,
FRIDAY,

MARCH

lath,

Rodio Society of Great Militia.
Transmitter add Relay Section.
At 6 P.M.
At the Institution of Electrical Engineers, Saroy Place, W.C.2. Open Dis.
eU88i011.:
" Short
Ware Trunamttlers."
Sh..gield and District Wireless Society.
At
7.30 pan.
At the Dept. of Applied
Science, St. George's Square.
Ezpsriir
ll'ark
(5),
.4 :Dust hi HIS
of
:Milaide

MONDAY, MARCH 22nd.
Donne(' and District Radio Society.
At
8 p.m.
An evening leith Mr. Cunning1,141,,', 5-calre act.
Smansel Radio Society.
Technical Talk
by
ir. Colborn, of . the B.B.C.

MARCH 17th, r926.

photographs published will be paid for.
from the simple frame to the modern
Bellini Tosi equipment as used on land
and ship stations, were dealt with in
turn. Particular interest was aroused by
Mr. Keen's description of the latest
Transatlantic and Continental receiving
stations of the Marconi company at
Brentwood, the Bellini Tosi aerial system
being illustrated on the screen.
0000
Sale and Exchange.
'1'he benefits of a Sale and Exchange
night were appreciated by members of the
Muswell Hill and District Radio Society
on March 3rd, when much surplus apparatus changed hands to the advantage of
all. A percentage of the receipts were
apportioned to the society's funds.
An application for a transmitting
licence is shortly to be made, and it is
expected that this step will mean an
accession of many new members.
Full •
particulars of membership are obtainable
from the hon. secretary, Mr.. Gerald S.
Sessions, 20, Grasmere Road, 31uswell
Hill, N.10.
000.3
Detectors and their History.
A fascinating lecture dealing with history of detectors, from the coherer to
the valve, was given by Mr. E. Beat
before the City of Belfast Y.M.C.A. •
Radio Club on February 23rd.
Mr. Beat gave a lucid explanation of
the various methods- used to detect wireless signals, and pointed out the defects
encountered with each under working
conditions.
Considerable interest was
shown in the hot cathode metal vapour
valve.
Hon. Secretary :J. J. Cowley, 4, St.
Paials' Street, Belfast.
0000

Short-wave Competition at South
Woodford.
The South Woodford Radio Society,
which has resumed meetings on Monday
evenings, held an interesting competition
in the operation of short wave receivers
ou March 1st.
One of the receivers, constructed by
Mr. Collinson (of the Collinson Screw
('o.) incorporated an adaptation of the
Reinartz circuit and a specially geared
condenser; another set by Mr. Nickless
(2KT), the president, employed the usual
loose-coupled tuner.
The Reinartz circuit was also embodied in Mr. Fuller's
instrument, in which the aerial coil was
wound round an ordinary matchbox.
Owing to lack of time the sets could
not all be tried, but in tests undertaken
during the evening
Mr.
Collinson's
receiver carried off the honours.
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The Editor does not hold himself reponsible for the opinions of his correspondents.
Corrrespondenee should be addressed to the Editor, "The Wireless Wo:ld." Tweet Roue, Tudo: Street. E.C.4, and must be accompanied by the writer's name and add:ess.
THE RUGBY TELEPHONY EXPERIMENTS.
Sir,—With reference to the: various letters commenting on
the transmissions from Rugby, I have also heard these transmissions for the Is.st four or five Sundays.
Both Rugby and
the replies' have been heard; speech was very distorted, of the
two stations New York being the clearer
I think the reason for hearing this reply is that the speaker
at Rugby has either a pair of headphones on, from which the
reply is audible, or else there is a loud-speaker in the same room.
The strength of the reply is accounted for by the fact that
(if my information is correct) the American signals are received
at a station away from Rugby, amplified, and then carried by
land line to Rugby.
LEO MASON.
Blackburn.
Sir,—I leave listened ne to the tests on the second and subsequent Sundays and found that, with very critical adjustment
of tuning and reaction, n was possible to hear the speakers
at both ends with equal clarity and strength
There was no
question of Rugby coming in with a"roar" and New York being
weak in comparison.
Apparently the station is working for
these tests on a wavelength between 5,000-6,000 metres, and it
is eecessary to leave the receiving set in oscillation before proper
results are attained. From time to time code signal OKE in
Morse is transmitted. Perhaps in due time we shall all know
more about the inner working of these tests.
W. A. PARK.
la eel] est Cr.
Sir.—I was listening for anything that might be on the ether
on March 7th, and happened to pick up Rugby with an 880 turn
slab coil in tlse aerial and a Daventry coil for reaction on a
two-valve set detector and low frequency.
I heard both
stations absolutely clearly when the set was oscillating strongly
with sufficient strength to work an Ainplion Radiolux so that
the American operates could be heard all over the room and
the Rugby operator all over the house. The tests were of au
extremely interesting nature, as they heated from about 1 p.m.
to about 5.30 p.m., and various newspaper representatives and
P.O. engineers spoke on both sides.
It was possible to hear
every word distinctly, and often the speaker on this side would
ask for a sentence to be repeated which I lead heard perfectly.
One of the P.O. engineers informed the American to whom he
was speaking, in answer to the latter's question, that, it was impossible for an ordinary listener to hear both sides of the «mversation, although an American listener might hear his (thee
American's) side, buessot the English, and rice res-su ;this, e.f
course, is disproved by the results obtained by myself and other
i
.
eaders.
I can endorse " W.E.P.'s" and " T.F.B.'s •' statements that
the receiver has to be oseillating to receive the telephony at
ah i; also I found that when just oscillating the speech was
distorted and unintelligible, though very loud, and that the
reaction herd to be brought right up to the aerial coil before the
speech was clear; it was then not so loud; but it wrs quite
entree to work the loud-speaker, as stated.
Ace these peculiar effects due to the telephony transmitters
making use of the side band system, as stated in the article
in your issue gcf March 3rd, and as the carrier wave is suppressed, does this mean that an oscillating receiver does not
interfere with other receivers in the Leighbourhood which may
be tuned to the same wavelength?
If this is so, why could not the B.B.C. programmes be transmitted on this system and thus obviate the oscillation nuisance?
Bucks.
A. A. K.

Sir,—On Sunday, February 28th, at 2p.m., I was using afourvalve 1-v-2 tuned anode set, the nearest coils then at band being
Igeanie 1,250 and 1,500, and these were plugged in aerial and
anode sockets. Almost immediately "Hallo, New York •' was
heard, and also the im,:wer, perfectly clear on loud speaker.
Small adjustments were made and the set was kept in the oscillating condition and I settled down to log the Yankee speech.
The names of various gentlemen engaged at both ends wery
easily read, and questions asked by the Americans were splendidly clear. This experience was repeated on March 7th eith
the above coils.
The use of 500, 600, and 750 coils with
the set just oscillating brings Rugby its with a crash, but n is
blurred, and the Now York signals are drowned by mush. Perhaps readers can shed some light on why the American signals
can be heard with a 1,250 aerial coil limed by 0.0005 condenses..
Sittinghourne, Kent.
C. BURNER.
Sir,—On Saturday night last. February 27th. using a detee tor
and one-valve low-frequency receiver with Reinartz reaction,
I happened to be changing spy mils, both aerial and reaction, when a. voice could be distinctly heard at fairly held
strength, and in reply another, less loud and much less distiled, engaged in or-dismay conversation.
It became obvious
that it was a talk between England and New York, and I
naturally put it down to the Rugby tests. The strange thing
to me is, however, that no mils whatever were necessary and
that there were breaks in both eircuits where the coils should
have been. Hew is this explained?
It was learnt firms the conversation that they were to carry
en 'again next morning at 9.45 a.m.. and on listening-in the
American voice was quite distinct—in fact, it was distinctly
anmiing tvhen it corrected the Englishman's effort at pronouncing " Arkansas." Another curious point about the previous
evening's test was that apparently the Englishman was troubled
by•atmospherics, whereas there was not the slightest trace of
them in my reception.
C. W. S. WAR ELL.
Cowes, I.O.W.
Sic.- -I think the explanation uf the fact teat both Rugby
and Long Island were beard on the same wave .
iength is that
the Long Island operator's remarks were picked up by the
microphone at Rugby from a loud-speaker, which the operator
was ex idently using instead of 'phones. The abnormal strength
uf static on this occasion could be accounted for in the same
way.
In my opinion the remarks heard by your correspondents
from the •‘ other side " were merely se relay from Rugby.
Dalston. E.8.
FRED- L. D. JONES
(2BND). •
•
Sir, -With reference to the three letters headed "Rugby
Telephony Tests" in Thr Wireltex troth!. of March 3rd, I
have heard these tests myself ou l Sundays on about 7,600
metres or Issore, using only a single valve with autodyne reaction
and an aerial 180 feet long. Both Rugby and New York came
in quite dearly, and nearly every word was received pedect:y
during the tests from New York.
.It is surprising that it did not OCCUr to any of your three
correspondents that they were listening to a different .system
of modulation fi-cens that which they have ever heard before, and
that there .was, in the ordinary sense, no carrier wave whatever.
Of course, it was there, but was modulated to the maximum,
A
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and the voice of the operator controlled the whole output of
the transmkter. so that when he was not speaking there was
no radiation and so no interference on New York, who was
using the same wavelength and system. By this method duplex
working is very simple.
It will be found that to receive the speech clearly the set
must be oscillating, and that only on one adjustment can the
speech be received free from distortion; when this is found
the adjustment for New York will be found also.
By this method of modulation the range of a telephone transmutter can be increased enormously, and at the same time that
of the receiver. The quality of speech seems quite goad, but
I do not think it would be as pure as the usual method if it
were used for the higher audio frequencies.
It would be interesting to know the system of modulation
used. The pure carrier wave can be heard, when the operator
presses. a key and signals a short dash which means " Not
Received O.K."
After all the amount of" phone" work that the amateur
has done on 1,000 and 440 metres, why has this system not
been heard before? It would appear that the professional has
"put one across him " this time.
As a consistent reader of Thc Wireless World since 1917,
please allow me to take this opportunity of thanking you for
the many fine articles you have published, and wishing you
every success in the future.
N. C. HARDMAN
Cloughfold, near Manchester.
(G 2P0).
A QUESTION OF NOMENCLATURE.
Sir,—May I be permitted to draw attention to an important
error of nomenclature in Dr. Smith Rose's article on "Polarisation of Wireless Waves" (The Wireless World, Dec. 16th,
1925, p. 1597, especially since it has previously been made by
Dr. Alexanderson (The Wirclesa lI orid, &pt. 16th, 1925,
p. 373)?
•
In the above articles the plane of polarisation of a• plane
polarised beam is made to coincide with the plane of the
electric vector (i.e., plane of the electric field), whilst hitherto
(since 1890) it has, throughout the field of optics and electromagnetism ' been taken to coincide with that of the magnetic
rector. If a change is to be made, then it ought to be carried
out by int•etnational agreement to ensure•the widest publicity,
otherwise we shall be raying ourselves open to considerable confusion and misinterpretation.
The position can be fully understood when we investigate the
history of the term " plane of polarisation," which was defined
over a century ago in the following way. If we have a beans
of light reflected at a particular angle from a substance such
as a glass slab the reflected beam is said to be polarised in the
plane of incidence (i.e., the plane containing the incident ray
and the normal to the reflecting surface).
According to the older theories, light was due to a transverse
vibration of some "light " particle much in the same way as
we have transverse vibration in a stretched string. Dynamical
explanations of experimental results were given (with varying
success) by Neumann, MacCullagh, Kirchhoff, Voigt, and by
Ketteler, Boussinesq, Green, Kelvin, Lorenz and Rayleigh. The
first group assumed that the light vector or direction of vibration coincided with the plane of polarisation, whilst with the
second group it was taken to be perpendicular.
They obtained approximately the same end results by postulating different "properties" to the medium in which the vibration took place and different "boundary conditions" which had
to be obeyed at the interface of two media. The long, and
sometimes bitter, quarrel between these two schools was dissolved with the advent of Clerk Maxwell's electromagnetic
theory in 1865, and incidentally here it will be seen an enormous advantage of Maxwell's theory that no arbitrary boundary
conditions have to be specified.
Fresnel had developed a kinematical theory, or rather illustration, which was in agreement with experimental results, the
main difficulty being the physical realisation of his postulates.
In Fresnel's theory the plane of polarisation was perpendicular
to the plane of vibration, each perpendicular to the direction
of propagation.
With the arrival of Maxwell's theory the problem acquired
a different meaning, i.e., is the action of light to be ascribed
A 52
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to the electrical or to the (inseparable) magnetic oscillation?
This problem was settled by a series of experiments begun in
1890 by O. Wiener (Aun. der. Physik, Vol. 40, p. 203, 1890) on
the photographic action in stationary waves, who proved that
•it was the electrical component that caused the action, i.e., the
plane of vibration in Fresnel's theory must correspond to the
electric vector, and hence the plane of polarisation must correspond to the magnetic vector.
W. EWART WILLIAMS.
Wheatstone Laboratory, King's College, Strand, W.C.2.
Sir,—I am very much indebted to Mr. Williams for his timely
letter on the laxity of our nomenclature in regard to polarised
wireless waves; especially as I should be the last to wish to
add to the number of misleading terms which already prevail
in wireless literature. It is only during the last year or two
that we have been much concerned with the state of polarisation
of wireless waves as used in practical communication, and it is
probably not too late to put the matter on a sure foundation.
Mr. Williams is, of course, perfectly correct in his definition
of the term " plane of polarisation " as derived from the history of physical optics. I can remember going to some trouble
to verify the exact meaning of the term some two or three
years ago when I.first had to discriminate between wireless
waves polarised in different planes. At that time I discovered
that in the wireless profession it was customary to term as
"vertically polarised" the waves emitted from an ordinary vertical aerial, i.e., waves in which the electric force lies in a
vertical plane. In one of my papers published in 1924 I tried
to draw a compromise by designating such waves as "normally
polarised," and waves in which the magnetic force is,contained
in a vertical plane were termed "abnormally polarised."
I
found, however, that these expressions led to great confusion,
and since then I am afraid I have simply fallen into line with
those who have gone before nie ;and Mr. Williams has himself
discovered that I am not the only sinner in this respect. I have
always tried, however, to make perfectly clear the meaning
which I ascribed to the terms used ;and I trust that Mr. Williams will grant that in my article to which he refers, the
directions of the forces in each type of wave are clearly explained both in the text and the diagrams.
I am well aware, however, that the mere citation of other
defaulters will not assist us in correcting a mistake, and I trust
that now the matter has been opened for discussion we may get
the nomenclature put right once and for all. I am fairly convinced that unless some agreed decision is arrived at, there will
be acertain amount of confusion of terms in the future of wireless research. In anticipation of reaching some international
agreement on the matter, as suggested by Mr. Williams, Ishould
like to put forward two proposals for discussion. The first is
that the plane of polarisation should be referred to the electric
vector instead of to the magnetic vector; while the second is
that the definition of the plane of polarisation should be altered
to be the plane containing the electric vector. The first proposal
is based upon the idea that in an electromagnetic wave the
electric force is more fundamental than the magnetic force,
since the latter is merely the result of the motion of the former.
As an example illustrating this point, suppose that an observer
of a wireless wave, instead of remaining stationary, moves
along in the directIon of the wave with the same velocity. To
this observer, the magnetic force of the wave will not be perceptible, and in order to determine the state of polarisation of
the wave reference would have to lie made to the electric force.
The second proposal has for its sole justification the fact that.
if no objection is seen from the optical use of the terms, it will
be more convenient to continue the use of the somewhat artificial
meanings of the terms, as already employed among the wireless
community.
R. L. SMITH ROSE.
National Physical Laboratory, Teddington.
LIGHTSHIP TELEPHONY.
Sir,—I wonder how many readers hear the lightships' telephony on about 250 metres?
They are mostly situated off Kent, and are all 30 miles or
ever from my station, yet they are all tuned in at good loudspeaker strength on 2 valves (0-v-1).
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Much interesting nautical information and amateur " weather
forecasts " (often more accurate than the professional ones!)
are also picked up.
Ican easily tune them all in on 0-v-0 at R5.6.
They call up Ramsgate at 8.30 a.m. and 5.30-6 p.m. to check
their automatic call-up bells, which sound very like the B.B.C.
tuning note.
Those Ihave heard on the loud-speaker are :—Ramsgate P.O.,
The Tongue, The Gull, The Shipwash, The Kentish Knock,
North Goodwins, South Goodwins, The Alert. and The Walton.
The best coils to use are
35, A.T.C. in series,
T.A. 50, and reaction about 25-50.
Iam not sure of the power used by the lightship transmitters,
but if any of your readers could give me any information I
should be very grateful.
RONALD C. HORSNELL.
Burnham-on-Crouch, Essex.
INTERFERENCE IN ST. JOHN'S WOOD.
Sir ,—I must thank you for your notice in Broadcast Brevities
in The Wireless World of February 24th under the heading
" Interference Ad Nauseam."
I have been trying for two years to track this down, even to
the extent of walking the streets with a portable set endeavouring to locate the interference, but, thanks to the publicity given,
1 have been able to-day to get a test at, the iocal sorting office,
and have definitely located 1E3 trouble, which no doubt will in
due course be attended to.
I should also like to thank, through you, those local people
who have helped me in my endeavours.
Wishing your paper every success.
St. John's Wood, N W.8.
R. WALDO EMERSON.
CONDENSER DIALS.
Sir.---With reference to the letter front Mr. Adshead in The
Wirelem World of February 17th, page 278, it might interest
Mr. Adshead to know that, the " Colvern" selector is supplied
with 0-100 dial, and with further reference to the subject of
dial values, it is obvious that if we have a dial value readable
in percentage, values are more relevant to capacity than degrees.
If we express dial values in percentages, 64;, of a maximum
capacity of, say, 0.0005 is quickly determinable as a relative
quantity; 70 degrees 45 minutes 12 seconds of arc, assumed as
an exact reading of a position, is not readily converted into an
equivalent capacity.
.
We agree with Mr. Adshead's remarks, but he would perhaps
be surprised at the many letters we have to write explaining our
reasons foe using the percentage scale.
At the same time, we
do receive letters of compliment front advanced workers.
The essential feature for exacting requirements, however, is
not only a finely geared percentage scale, but also that the settle
value is relative to the Site motion, also perfect insulation and
screening.
Fors short-wave work and all exacting requirements, perfect
balance or exact tuning is usually a point equal to 1-1,000th
part of the capacity employed, a position readily located and a
readable valae with the Colvern selector.
No doubt, eventually, all British dials will be marked 0-100.
and of more than passing importance is the fact that the dial
value should be readable relativelv to the fine movement
provided.
F. E. COLLINSON, Managing Director,
London, E.17,
Collinson's Precision Screw Co., Ltd.
RAPID INDICATION OF BROADCASTING STATIONS.
Sir,—Since the advent and development of broadcasting much
has been heard and written about the difficulty of distinguish.ing one broadcasting station from another, a
. difficulty very
often accentuated by dialectnal differences, long intervals, and
atmospherics.
To;vards its solution minds have even turned
to the adoption of an " international " tang,nage. Apart from
the great difficulty of coming to an understanding as to what
that language should be—and getting people to learn that
language—there will always be with us the problem of the various foreign accents, which will make even an international
language difficult to understand over the wireless. The bringing into use of an international language for this purpose seem;
to me a long way off, and, as there is unquestionably a great
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need now for some simple method of announcing and indicating
the various stations, I venture to put forward a scheme which,
I feel, would meet the needs of listeners all over the world.
Moreover, my scheme has the great advantage' of being baied
on that which is already international, whilst at the same time
is simple to understand, easy to adopt, inexpensive to install,
and requires the minimum of trouble to operate.
For its
working it is essential that each broadcasting station be given
a distinguishing number, which I think could be easily arranged
by the International Radio Conference at Geneva—Sentiment
not playing a part Itere as it does in the question of adopting
a language. Having given each station a number, a list of the
respective numbers allocated to the various stations would be
published by the wireless Press of the countries adopting the
system. Then there only remains to be installed a simple and
inexpensive electrical or mechanical device at the microphone—
or other transmitting apparatus—of each station, so arranged as
to strike the number allocated to that particular station. Titis
device could be arranged to come into operation by the
announcer pressing a button at the end e -tn item, and to go
on announcing the station's number until ....e button was again
pressed before the commencement of the next item, thereby
giving the minimum of trouble in operation, whilst keeping
listeners in touch with the station during an interval.
To
ascertain the station calling it is only necessary to count the
strokes and consult the list. Again, the striking and counting
of the strokes determining the station number would, of course,
be made as simple as possible by adopting the following
arrangement. Thus, supposing London, for example, was shown .
on the list as Station 23, Ulm the apparatus at the London
microphone would give out two strokes, remain silent for a few
seconds (say, 3 to 5 seconds), and then give out three strokes—
indicating 23.
This process could be repeated after a shoré
silent period of, say, 15 to 30 seconds, thus keeping listeners in
touch all the time. Regarding the numbers, I ant aware that
a few numbers might be likely to cause confusion, such as 0, or
3 and 33, say, and it might therefore be advisable to omit
allocating such numbers, but, as there is practically no limit to
the numbers which could be announced in the minimum of time,
this need cause no difficulty whatsoever.
Glasgow.
A. A. SCHASCHKE.
PLEA FOR SHORT-WAVE BROADCASTING.
Sir,—May I second the request, contained in the letter of
Mr. E. H. Bysshe (Cape Town), published in your issue of
February 17th, for the B.B.C. to transmit prog.rammes on a
short wavelength. From July to December last year (when I
left the Canary Islands) the 64-metre transmission front KDKA
(3,000 miles away) could be received here enjoyably any night
front 11.15 GMT onwards, using a three-valve set (det. and
2LF.).
During the same period, and using a seven-valve
receiver 134-3), reception of B.B.C. stations, including Daventry, was always marred by heavy X's and the eternal Morse.
Reception of the Prince of Wales' speech on the eve of Armistice Day was typical, as although signals were strong most
of the speech was drowned out by X's. And yet an ;hour and
a half later the announcer at KDKA was heard perfectly, as
was the rest of KDKA's programme.
There must' be thousands of Britishers residing outside the
1,500-mile range of B.B.C. stations to whom the cost of a
receiver suitable for receiving over this distance on bte broadcast wave band is prohibitive and not worth the expense in
view of the reception obtained. A short-wave set—,detector and
one or two L.F.—is simple and inexpensive to construct.
besides being economical in upkeep.
I agree with Mr. Bysshe that if money is required for shore
wave transmissions by the B.B.C. (which I also think should
not be the case) a large sum could be raised to be employed
in this direction
I think all of us would be only too willing
to contribute. It is very disheartening the way our honte
stations are received out here when an American station more
than twice the distance away can be picked up really worth
listening to.
The British Broadcasting Co., by transmitting programmes
on a short wavelength, would do all Britishers overseas a muchneeded service and keep them much more in touch with the
Mother Country.
OVERSEAS,.
Canary Islands.
A
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.?, price 11- each.
Electrostatic Couplings for HighFrequency Circuits.
(No. 244,841.)
Application date: Sept. 26th, 1924.
The Igranic Electric Company, Ltd.,
and W. K. Alford, described in the above
patent specification a method of coupling
two circuits together so that energy may
be transmitted from one to the other,
which comprises electrostatically coupling
a capacitative device connected in one of
the circuits and an inductance coil connected in the other, the inductance coil
being separate and distinct from the
aerial proper.

valve and is coupled to the grid circuit
of the next valve by electrostatic coupling
in the same way as is the inductance
coil of Fig. 1.
The small electrostatic coupling be.
tweet' the plates 1 and coil 2 is sufficient
to bring about the desired transfer of
energy from the plate circuit of the first
valve to the grid of the second valve.
The plates may be of semi-circular form
and may embrace any desired number of
turns.
0000
Improved Aerial Insulator.
(No. 244,981.)
Application date: April 281h, 1925.
It is found in practice that ordinary
insulators gradually deteriorate in resistance owing to the deposit of dirt and soot
on the surface thereof; and they also
suffer temporary reduction in resistance
from deposits of moisture.

this kind having a pair of diaphragms,
each connected to its reed, the reeds and
thereby the diaphragms being vibrated
in opposite directions .by appropriate
electromagnetic means.

Reed type loud-speaker.

(No. 241,343.)

As shown, two corrugated diaphragms
A, A' arranged face to face are secured
at their centres to apair of parallel reeds
B, B' actuated by electromagnets E, E'
on the pole-pieces of permanent magnets
D, D'.
The space between the diaphragms has an outlet K into a socket N
for a horn.
0000

Electrostatic

aerial coupling
(No 244,841.)

(Fig.

1).

Fig. 1 shows an arrangement according
to which the aerial circuit is coupled to
the grid-filament circuit of the first valve
of a radio receiving apparatus by the
electrostatic coupling of a condenser 1
having its plates respectively connected
as shown to the aerial and the earth and
an inductance coil 2connected in the grid
filament circuit, the inductance coil being
located, as shown, in the electrostatic
field between the plates.

Electrostatic tuned anode coupling
(No. 244,841.)

(Fig. 2).

The inductance coil may of course be
tuned in any well-known way.
Fig. 2 shows an arrangement in which
two valves are coupled together electrostatically. The inductance coil 2 is connected in the plate circuit of the first
A
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Improving aerial insulation.

(No. 244,981.)

In order to obviate such disadvantages
Messrs. G. V. Dowding and K. D.
Rogers have devised an insulator provided with means for automatically rubbing the surface of the body portion of
the insulator to remove dust, moisture or
other deposits thereon.
The body of the insulator consists of a
rod 1 of ebonite, porcelain or other suitable insulating material having loosely
fitted thereon a rotor 2 which comprises
a hub portion 3 and inclined vanes 4
which intercept air currents and thereby
cause the hub portion to rotate on and
slide along the body of the insulator.
0000
Loud-Speakers.
(No. 241,343.)
Application date: August 28th, 1924.
Mr. S. G. Brown describes in the above
patent specification a loud-speaker of the
type having apair of diaphragms vibrated
in opposite directions.
The invention consists in a device of

Construction of Grid Leaks and Anode
Resistances, etc.
(No. 244,284.)
Application date :January 12th, 1925.
The invention described in Mr. M.
Koopman's above specification relates to
a method of manufacture of grid leaks,
anode resistances, etc., the method of
construction being so arranged that the
value of the resistance can be adjusted
while connected to the measuring instruments. As shown the resistance consists
of an ebonite tube D having screws E
driven into each end a flat E, ground

9

A

method

D

CB

ot constructing
(No. 244,284.)

grid

leaks.

along its entire length, the flat being
smoothly polished and graphite rubbed
on, while the cartridge is connected into
the electrical measuring circuit by means
of spring clips.
Having brought the cartridge to the
required resistance it is placed within the
tube B, a plug A having been previously
driven in and a spring C inserted.
Another spring C, is now placed into
the open end of tube B and the plug A,
driven in.
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"The Wireless World" Information Department Conducts a Free Service of Replies to Readers' Queries.
Questions should be concisely worded, and headed "Information Department." Each separate question must be accompanied
by astamped addressed envelope for postal reply.
A Neglected Accumulator.
in (wen initiator in which t, colourid
'Hod is included in ehe electrolyte.
When fully charged. this bead
¡bads on the top of the liquid, but
gfodually sinks to the bottom dari,
course of discharge.
Latterly,
I hare noticed that this head .refuses
to rise to thc tap, no matter how Mug
the (glare I gire Me. germs:MPH:.
Can you suggest the rouse and rule
thereof?
S. 11.5.

IJ, iii,

The glass bead in your accumulator
forms a minature hydrometer, and is so
weighted that acid of the correct density
in a fully charged accumulator just. supports the bead and permits it to float on
the sut-face, whilst as the acid density
deer,-ases in the course of normal di:charge the head slowly sinks. and when
it. reaches the bottom the need of a visit,
to the charging station is indicated.
During recharging the bead slowly rises
until it once more floats on the top, when
the electrolyte again reaches the correct
specific gravity for a fully charged accumulator. If therefore the bead fails to
reach the top after a prolonged charge
it indicates that, the acid is not of the
correct density. We suggest, therefore,
that your electrolyte requires immediate
renewal. In all probability you have nor,
felb,wed tile maker's usual instructions
of renewing the electrolyte after the
luit ial charge.

any instability.
The needle will then
indicate Ihe total current being (Ira wit
from the II.T. battery.
cnco
A Sensitive Arrangement of Two Valves.
I wish to construct a two -calce receiver
(0-v-1) designed mainly for loudspeaker operation on the ¡nerd and
Dac ,•ntry stations, and also for bringing in a large number of other
xl(ili,,nd on the ¡iliones.
In order
that the recricer may hare a long
range it is, I know, cssentiol that
reaction control be smooth, and for
this purpose I am desirous of using
rapacity control of reaction.
Will
you, therefore, give me a suitable
diagram.'
We give in Fig. 1 a diagram which
shinild meet
•our
requirements.
The
aerial and reaàiten coils will be of the
customary values, there being no necessity that they be mounted in a two-way
coil holder unless it is especially desired.
A suitable method of mounting consists
of two single-coil mountings placed side
by side.
The H.F. choke may conveniently consist of one of the commercial types designed to cover a wave band
of ft:inn 200 to ab, nut 4,000 metres, as

0000

Efficiency of an H.F. Choke.
With regard to the choke used in the
plate cirruit of a detector valve in
Reinartz and similar circuits, is it
necessary that this choke be of high.
efficiency?.
M. li. C.
It will not usually be found that this
choke requires to be of high efficiency.
H.T.+
M.T.+

Uses of a Mifliammeter.
/ hare a milliammeter with. o sea, remliny up to 50, and wish. to connect it
in circuit with in y four-ea/re
y
141 that it will at all times indico/.
the total plate current being taken bu
all four valves, and so give me
indieation of the total drain on my
battery,
ran you tell ?Iir
1,10,21 suitable portion of the circuit in
which to connect it?
K. C.
It is obvious that it. must lie etamecteil
in circuit at a portion which is common
to the plate circuits of all four valves,
and the most. suitable position is between
the If.T. and L.T. batteries. You should
break the connections existing between
TIT.— and L.T.— and thus insert. your
milliammeter between these two
er•
minals. Since in this position the windings of the milliammeter will form an
impedance common to all four valves, it
will be necessary to shunt it with a
1 mid. fixed condenser in order to ovoid

tain greater range than with the more
conventional type of "swinging coil " reaction control owing to the fact of it
being possible to operate the receiver with
the detector valve on the brink of oscillation without instability, thereby causing
the receiver to be in au exceptionally sensitive condition. Since the moving plates
of both variable condensers are definitely
at earth potential, hand capacity effects
should be conspicuous by their absence.
Another advantage which this type of
receiver has over the more conventional
type is that one reaction setting holds
good for a fairly wide band of wavelengths, and adjustment of the degree of
reaction has not a great effect on the
tuning, as in the case of a moving coil.
A minor advantage also is that the degree
of reaction control can be calibrated on
the dial of the reaction condenser.

lmfd

H.F.O
0-0003
mfd

Fig

1.—A

sensitive two-valve receiver.

advertised in the various radio journals,
those manufactured by Messrs. Linen,
Ltd., the Metro-Vick Supplies Co., Ltd.,
to mention two typical chokes. being conveniently suitable.
Using this circuit,
reaction control will be found to be exceptionally smooth, it being possible to oit -

Jts only purpose is to offer an impedance
to the H.F. components of the current
flowing in the anode circuit of the valve,
so that this H.F. current is diverted from
its normal path to earth via telephones
and H.T. battery, and caused to take the
alternative path to earth via reaction coil
A 55
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and the reaction condenser, and it will be
found that even a comparatively inefficient choke will perform this office satisfactorily, thus enabling any of the commercial chokes upon the market to be
used. This is in contradistinction to the
case where the choke is required to function in a choke coupled H.F. amplifier,
where it will be found that it is necessary for the choke to be of high efficiency,
such as this one referred to in thé article
on the Hartley receiver in our issue of
January 27th, 1926.
0 000

Simplified Switching.
Ï wish to build a three-valve receicer consisting of detector and two transforme.r-coupled L.P. stages, and, to
incorporate
the
simplest
possible
switching, to use one, two, or three
retires at will. I should like, to hare
used a simple three-stud switch, but
understand that tf this were done; it
:would be impossible to use separate
.H.7'. supply to each ralre. Can ou
tell une if this is so?
T.N.T.
It is quite possible to use asiniple threestud switch to accomplish the switching
you require and at the same time to use
separate H.T. supply to each valve. We
give the circuit in Fig. 2, and from this
it will be seen that the connections are
exceptionally simple, calling for no complications in wiring, a fact which in itself
should do a great deal towards eliminating that form of distortion always to be
found in an amplifier .
where considerable

.11:MG/I 17th, 1920.

this readers are referred to the article
entitled " Music Without Muffling," published in our February 10th issue.
It
should be pointed out that in this circuit
equal results may be obtained by connecting the low potential side of the telephones
to LT .+ as shown, or to an auxiliary
earth connection as shown in dotted lines.
Exactly the same results are obtained, of
course, by connecting the low potential
side of the telephones to the normal earth
terminal of the receiver. An additional,
and by no means the least, advantage of
this arrangement is that the windings of
telephones or loud-speaker are protected by
reason of the fact that the steady anode
current is prevented from flowing through
them.

"WIRELESS TELEPHONY," by
R.D.BANGAY. Price 216 net. By Post, 2/9.
"THE WIRELESS TELEPHONE," by
P.R.COURSRY, B.Sc. Price 2/6 net. By Post, 2/9.
"CAPT. ECKERSLEY EXPLAINS," by
CAPT. P. P. ECKERSLEY.
Price 2/- net.
By
Post, 2/2.
" UNCLE JACK FROST'S WIRELESS
YARNS ON GOOD RECEPTION AND
HOW TO GET IT," by CAPT. C.C.J. FROST.
Price 2/- net. Uy Post, 2/2.

Impedance or Ratio?
I hare been «sing a high ini pedanee detector valve followed by a 2 tol ratio
t
rams! oint" r of foreign manse fact lire.
Recently I substituted u 6 to 1 transformer of well-known make in order
to get greater amplification at some
sacrifice of quality.
To my surpris ,,not only was volume increased,
but quality was improved.
Surely
this contradirts your oft-repeated adrice to use a low ratio transformer
following a high im pedante cal re?
P. P. E.

Dorset House, Tudor St., Loudon, E.C.4,

It is perhaps misleading to
a high impedance valve should
followed by a transformer of
Actually it would be better to

state that
be always
low ratio.
state that

0-0003
mfd
q
-

e

ILIFFE

&

SONS

LIMITED,

or ol Booksellers and Bookstalls.

reputable transformers to state that a
high impedance valve should be followed
by a low ratio transformer.
The explanation of your results is in all probability that the primary of your good 6
to 1 transformer has actually a greater
inductance value than the primary of•
your 2 to 1 transformer, which from experience we can very well believe to be
thé case.
0000

Ratio of Distance to Signal Strength.
rect to as,a Me that I With a
given receiver sit tatted at, ray, 10
miles from. et broadcasting station I
get a certain given signal strength.
which we will call x, I shoteld get
exactly half this signal strength if
the receiver were moved to a distance
,of 20 miles front the same station?
It is assumed, of course, that dimensions and position of aerial, laced,
screening, etc., are identical in both
cases, and that the sanie e;!laal
strength is being radiated from the
local station in both cases, (Mil that
the tinte of day is identical.
T. H. C.

2M rt

2

L.
T.
f

1trfc
11
-Q
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" YOUR FIRST STEPS IN WIRELESS,"
by Hum' S. Pococic. Price gcl. net. By Post, lid.

Obtainable by post (remittance with order) from

77 7"

2.—A simplified switching arrangement

extraneous capacity effects are introduced
by complicated switching. It should be
pointed out that by using this method of
connection not the slightest volume is lost,
whilst at the same time the advantage is
secured that, if desired, the loud-speaker
may be operated at aconsiderable distance
from the receiver with only a single-wire
extension instead of the more customary
double-wire extension. For particulars of

Issued in conjunction with " The Wireless World."

00 00

H.
T.+

Fig.

BOOKS FOR
WIRELESS BEGINNERS

a high impedance valve should always
be followed by a transformer having a
primary of high inductance value, so that
the impedance connected in the anode
circuit of the valve was greater than its
internal impedance.
Now since reasons
of design and mechanical construction
usually necessitate that a transformer of
high primary inductance should have a
low ratio, it is correct in the case of all

This assumption would be true only if
the strength of signals received froin a
broadcasting station varied inversely with
the distance.
Actually, the strength of
signals received theoretically varies inversely as the square of the distance, and
so you could expect to receive signals
having a strength of — instead of —, as
4
2
you assume.
It should be pointed out
that this is only applicable to comparatively short distances, where we are only
concerned with reception of the wave radiated direct from the transmitting station.
At greater distances there are various
other factors such as reflections from the
Heaviside layer which must be taken into
account, so that by removing a receiver
further from a given transmitting station
it might happen that actually stronger
signals were heard in the headphones.
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WARNING
Use

of

Patents

in

the

Home

1ST

Construction of Broadcast Apparatus.

AND

2ND

STAGE

MARCONI'S Wireless Telegraph
Company, Ltd., of
Marconi House, Strand, W.C.2, published in this pa:er
during December a notice concerning the unauthorized
dia;osal of broadcast receivers by amateurs and others.
From correspondence subsequently received it is clear
that a large section of the public is under the impression
that the Company has given the free use of its patents to
all home constructors, and therefore it is desirable that
this misunderstanding should he rectified.
AS far back as 1922 the Marconi Company placed at the
disposal of the bona-fide experimenter or amateur the
use of their patents. Whilst the Company has no intention of withdrawing this, they cannot consider persons
who make up receivers at tome merely for the purpose
of obtainlng amusement from the broadcast programmes
u "ex,:erimenters,"
and
therefore
the concession
referred to above is not applicable to them.
IT is clear that any other attitude on the part oi the
Company would be tantamount to converting the royalty
into an unfair penalty imposed upon the manufacturer.
who has not only to pay royalties, but also to tear the
cost of heavy overhead manufacturing charges.
THE Company, not only for the protection of the
legitimate tut:19r, but also to safeguard their own
interests, wis'l to make it known therefore that, while
they have no desire to influence the public as to whether
a set shalt he bought complete or constructed at tome,
royalties are payable in either case.
The Company also
desire to give notice of their firm intent on to take such
action as may be necessary to uphold their patent right&

THE
AUDIO
TRANSFORMER

A few words
on batteries !

Are you building? Do you want more power
without choking the purity of those smooth,

level tones ? The Brandes 1st stage Traniormer has ahigh voltage amplification ratio
of 1-3. This, toWther with a straight line
itnplification curve, means that the amplification is constant over a wide band of
I
rtiquencies, thus eliminating resonance. The
-3 Transformer amplifies over speech,
pianoforte and harmonic ranges equally
well. :Mechanically protected and shielded
against interaction.
Tertniii.ils and outside

DARIMONT
"HOME SERVICE"

BATTERIES

and

DULL

VALVES TION

soldering tags,
76

EMITTER

the

SOLU—

Bali* 1-5 (black finish).
Patio I-3 (brown finish).
Table-Titlher
1;ran(i.da
Matched Tone
30.
1
90,
Headphones, 20¡ -

to the BATTERY

PROBLEM.

Brandes

Write for particulars of
this Battery, which
is
ideal
for
constant
or
intermittent use--is rechargeable
AT HOME
without electric supply
and is not damaged by
short circuit.

DARIMONT
DAR INIONT
LONDON,

ELECTRIC

IAORKS, ABBEY

a

Brandes Limited, 296, Regent SI., London, .11'.1

from
BATTERIES

any

good

Dealer.)

LTD.,

ROAD, PARK ROYAL,
Telephone: Wembley 2807.

41'553

SeRvicii

Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable.
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Radio

EXPERIMENTER'S

Handbook

Trouble-free building
the Ezi-Wiring Way
All wireless amateurs want a trouble-free
set. By means of "The Wireless World"
EZI-WIRING Series, the difficulties and
trials of home-construction are banished
for ever.

in two Volumes
By Philip R. Coursey, B.Sc., P.Inst.P.

These volumes give you complete working
instructions, detailed measurements and
explanations of the components necessary
for building ahighly-efficient set at a very
moderate cost.
A FOUR-COLOUR
WIRING DIAGRAM enables you to build
the set without any possibility of incorrect
wiring.

The second edition of this popular handbook
in two volumes, which deals with the theory
and practice of modern wireless telegraphy,
has been thoroughly revised and brought
up to date.
Written by a wireless authority of wide
experience, "The Radio Experimenter's
Handbook" is the best and safest guide to
all amateurs who wish to build sets which
will fulfil their own particular requirements.
These two volumes furnish all the information necessary to secure asuccessful result.
PART ONE deals with the general principles underlying the design of radio receiving equipment, and
explains in clear and simple language the fundamental
properties of the Aerial and the Aerial Circuit, Receiving
Tuners, Receiving Amplifiers and Detectors, Heterodynes, etc, etc.
PART TWO is devoted to data and actual quantitative
design, as well es to the description of many suitable
high-frequency measurements which can readily be
carried out by the experimenter. A few of the sublects
discussed are the Measurements of High-Frequency
Currents and Voltages, Fundamental Formulœ and
Data, Aerials and Tuning Circuits, Tuning Coils and
Inductances, Condensers, Valves and their Constants, etc.
PRICE
per volume.
By post 3/1,,
each.

Tte

No z

A Three-Valve Portable Receiver :by Hugh S.
Pocock.
This receiver can be used in any
situation with a temporary aerial or with the
frame aerial incorporated in the receiver itself.

No

A Three-Valve Receiver: by F. H. Haynes.
The tuning arrangements of this receiver are
self-contained.
Au the B.B.C. Stations are,
therefore, within the range of this receive, when
used in conjunction with an outdoor aerial.

2

No. 3

A Two-Valve and Crystal Reflex Receiver:
by W. James. Reflex Receivers are capable of
giving a very high degree of amplification per
valve
This two-valve .and crystal reflex
receiver, unlike many reflex receivers, will be
found perfectly stable in operation, and will be
capable of giving loud-speaker strength within
a radius of thirty miles of a main B.B.C. station.

No. 4.

A Four-Valve Combination Set: by W. James.
A four-valve receiver of this type is ideal for
general reception both with telephones and a
loud speaker
Switches are provided so that
two, three, or four valves may be used at will
An entirely new principle is used to cut out the
H.F valve, no switches being employed.

Obtainable /POW the publishers

3/6

7-FIE
ExpeR,

M ARCH 17TH, 192().

WORLD

" The W irelessWorlt1":

ILIFFE & SONS LIMITED,
Dorset House, Tudor St.,
LONDON, E.C.4

EZI-WIRING
l6,WP EZI-WIRLVG

Mir

7-HE
ex/DER/Je
ep
/0
Ai7È

1
Many
books

y lit ,GS S COLOCO

A THREE VALVE

PRICE:
2/—

PORTABLE
RECEIVER_

net

per volume.
BY

Containin9

POST

2/2
each.

L*SKI

CO:',IPLETE INSTRLICTIC2JS
4. - s.VORI(iNG DRAWINGS

2h4 Et

Obtainable from the publishers of "1 he Wirelesi World " :
ILIFFE & SONS LTD., Dorset House, Tudor St., London, E.C.4.
W.W.3.
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Mention of " l'he Wireless World," when

to advertisers, will ensure promPt attention.

other
for

the

home constructor
are published by
"The
World."

Wireless
A full

list will be sent
you "FREE
REQUEST.

on

I

M ARCH I7TH. 1926.

4 MI

THE

WM ELE S
'S NrORI,D

Full of useful information
The

Book of

Send for 'your FREE copy fo -day.

.15

Net A BABY,
A full 21 inches high, and gives
"full size" results. The secret is
in the new cast in diaphragm, and
non-resonant horn The
Hearthside" will do your set permanent
good. hear It—to-day

RADI 0 MEASURING
INSTRUMENTS

ADVERTISEMENTS.

35,'-

Price

5/-

Send Pod Card for ;me ca(alogu...

ALL
GOOD
DEALERS
EMONSTPATE.
•EEED I
A
TY YD.

General Radio Company Ltd., 235, Regent St., W.I.

SIFAM INSTRUMENT C?
Dq,t. W. r, 95, Queen Victoria St., London, E.C.4

Only 7/- Each E= DDYSTVE

and Guaranteed
for Twelve Months
So carefully are Bowyer-Lowe H.F. Transformers matched and tested at our works that
you may buy any two at random and use
them with perfect confidence for two stages
of H.F. Amplification.
So well are these Transformers made that
every one you buy is guaranteed up to the
hilt for twelve months after purchase. If it
fails it will be exchanged without charge.
In spite of their superiority these Transformers cost less than most.
Ranges are
made covering all wm,elengths from 150 to
2,000 metres and up. as well as a special
Neutrodyne Unit. All are sold at auniform
price of V-.
Ask for them by naine and see that you get them

Bowyer-Lowe

RADIO
PRODUCTS

MOUNT YOUR SET on "ABSORBOS"
The IDEAL Radio set mount
They take up all outside shock,
thus giving longer life to the
valves.
Prevent mierophonie
noises and in addition they add
an elegant touch to the cabinet.
They prevent marking or scratching any polished surface the set
may be placed upon.
MADE IN TWO SIZES:—
Large size No. 123
dim.)
iekel 'noun?. Prier 3,5 per silo! four.
Small .site No. 124.(i 1" «limn.) with unr‘frn ishalde gold finish mount. Price 3f.

'EDDYSTONE'
PANEL

t

SUPPORTS

etc

For baseboard built s,•ts.
Neat, strong and well finished
polished
aluminium
alloy
un tarnishable. Complete with strews
and nuts for fixing.

Matched

PRICE

e

1 /3 PER

PAIR
From all high -dase
dealers. 1f any difficulty
t
uziíre
o.,
e
l
r
irse
..ct_to Mr mono -

11.F. TRANSFORMERS
Good dealers stock them, or you may order direct from
The Bowyer-Lowe Co., Ltd., Letchworth.

STRATTON

The

Batteries.I.

"

&Co. Ltd.

GRIPPLESHELL
Registered design No. 716927.

These brackets are made
from
l'
best
quality
Wrought
Iron
painted
ith weather-0mo( enamel.

With the "DYNIC" D.C. REGULATOR

Send for Folder and gigue edtr

reap,
JONES & STEWART
59, Robertson Street, GLASGOW, C.2.
.kgr..ms: "CmIget•," Gin:grew.
'Phone t'entra Ier4.
Pirate mention till. Journal.

altiverlisconents for "Tlte

Wks, Birmingham

A device for simplifying Aerial Erection

Use your Electric Lighting Maine—

It plugs into any convenient lamp tm.ket 'and provide,. smooth
11.T. Supply, In 6 voltage.. hum any D.C. mata. ebove 100.
Type X.—For General Gee
Prim 13
0 0
Type N. —Una the Mains r.s Aerial and Earth in additmn
to It T.
Price, 13 10 0
Type G.—Provides 6 upping. for negative Grid Ilia, in addition to 11.1..
Price, 54
0 0
Type 014.—Combirsee N. arid O.
Price, 24 10
It
All Model' in De Luxe Hann to Inert] ,lion.
Poe age 1,.
at Cl extra.

Balmoral

PRICES
Cbmbined Corner bracket, insulator and Pulley
[fold-oft bracket ..

ir
Manuf act ured by

PARTRIDGE
217a,

12'

&

•

••

FREE ON RAIL.

WILSON,

Loughborough

Road,

••

3/6

3/3/6

EL
LE
NCSISks .

LEICESTER.

Telephone 5812.

Wireless World " are only accepted from firms :oc bell,- r-,- to be thoroughly reliable.
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£10 Weekly in Cash Prizes
A New and Simple Competition
for all Readers of "The Wireless World"
To be continued weekly until further notice.

HIDDEN

ADVERTISEMENTS

Below will be found six reproductions ol fragments cut from the Advertisement pages of this
issue of " The Wireless World." Each fragment is a clue. Can you from these clues identify the
Advertisements ? Seven cash prizes will be awarded to the first seven readers who send us
correct solutions. No technical skill is required, merely observation. There are no restrictions
or entry fees and the conditions are simple.

for

£5
the

correct

g

¡

'p

for

first

solution

£1
the

correct

third

solution

opened.

/

opened.

1

I

2

and

Q..
we

4

4

3

for

£2
the

correct

second

solution

consolation
prizes of

10/-

eze.

Each

4

opened.

5

for

the

next

correct

four

solutions

opened.

6

COND ITIONS
I.
Al' solutions must be written on the special coupon appearing
on an advertisement page in tins issue and addressed to The
Wireless World, Dorset House, Tudor Street, London,
and marked "Hidden Adverts." in bottom left corner.
2.
Clues will not, of necessity, appear in the same way as in ths
advertisement page,
but may be inverted or placed in iota.*
other position.

3. In order that town and country readers may compete on
equal terms, solutions will not be dealt with until to a.m. on
Monday next. AU solutions received before that date will be
rdained until Monday morning. Competitors may submit any

number of entries.
Erasure; or alterations on s coupon will
disqualify the entry
4. The first prize of £5 will he awarded for the first correct
solution opened; the second prize of £z to the next correct solution;
the third prize of L for the third, mid tour consolation pr‘zes of
top. each for the next four correct answers.
In the event of no
readers sending correct solutions the prizes will be awarded to the
competitors whose solutions are most nearly correct.

I

5. The decision of the Advertisement Manager of The Wireleit
World S final, and no correspondence can be entered into.
Competitors enter on this distinct understanding.
No member s.
the stall °I the paper is permitted to compete

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention.
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This is the First
Advertisement telling readers of "The Wireless

World"

about

our

BRETWOOD

new

component,

the

WILL SING

AUTO-AUDIO FREQUENCY

AMPLIFIER

THÉ P

The design and construction of this Amplifier enable us to
make the following statements it, all good faith.
THE BRETWOOD AMPLIFIER practically eliminate,.
atmospherics.
THE BRETWOOD AMPLIFIER enables one to ignore
those ripples caused through local power stations and the
interference resulting from discharge of current operating
electric trains, trams, etc.
Can be used with 3 or more stages without any trace
whatever of distortion or noisy background.
To obtain the maximum filtration effects, at least two
.tag» sof am plification should be used.

ES tOF

PRICE

20,/-

THE
BRETWOOD
AUTO-Al/DIO
FREQUENCY

Here is a l'alve givin; you Finest 9uality and Voltima
It is of equally high grade as
Detector, L.F., or Power Amplifier.

with Economy.

The little switch places at your command each of t
Filaments separately, or any a in parallel for Power
Amplification.
Each Filament gives the Valve a New
Life.
ALL VALVES are Guaranteed.

AMPLIFIER,
Guaranteed
for
three years.
Money refunded
if not satisfied
after a Sveeles
trial.
Obtainable from
molt drake, or
Deng the sole
wan lilac:on.
BRETWOOD. Ltd.,
12-18 London
Mews.
blnple St.. London, W.1

FOUR IMPROVED TYPES.
Obtainable

at

Loadon's
Largest Stores.

A.
ILEA
1).11.2.
DAIS.

4t03 VOLTS, 010 AMPS.
211 VOLTS. 018 AUP8. per
VEI to 2VOLTS, 0•35 Ames.
1 VOLTS. 01/6 AMPS. per

per filament
Filament
•
per Film. ,,t
Filament
•

If unable to obtain from your dealer, unite direct

see
Mr
1st«
16 s

-

NELSON ELECTRIC Conn PANY LIMITED,
Merton Park, London, S.IN.19.
Telegrams Vail-cools°, Wimble. London.
'Phone •Witoldeden 1:2.

ILI ..27.
te

REG 9
PLUG & SOME!
TERMINALS ARE Pc13
FINEST TERRINAL I
IN THE 9/04LD
POR ALL WIRE1.811
CONNECTIONS.

Ito bni ol bent tin or
tram, or screwed eons.
tonnes sleeves to oinks
!OUT connection, but s
reliable
meohankal
"hole which has been
sopie.1 by
Slant bat
CT UAL
evualle
51Ze
br none.

BRITISH MADE.
if non ,
Dealer

The Wonderfully Efficient
Reactone Low-Loss Coils.
Wound with double silk—
covered wire, under con—
stant tension, on the same
principle as the Standard
Reactone Coil. Mounted
in
a low —loss
frame,
giving absolute rigidity—
no shellac,
tape, wax,
or fibre.

Insist eip,1
Pie protein ,
article

nipplyeend
dire,' to

6

" r31811 1
1e11/St%'.
"
— Eeablieand 1807

".

EACH
Post free.

W. J.
CHAR LES WO RT

Made
Red, Stark, Pat.
Plot, Green, Royal Shf,e.
Amber, Yellow limon.

=C

\0.

h ice.
3'9
4'43
43
4 3
46

25
30
-,ner'n.r,

35
40

"\r,"
-Ners1re•Nre•NreWN.,^1,0.1.re'r\e, -1re'r\r, -

TIME & WEATHER
by WIRELESS
Ity
B. Sc.,

(I.
M
F. R. A. S.,

Obtainable
ILIFFE &

ireles

World ""

150
200
250

74

Low Loss Cod

.111 good Radio Dealers sell Reactone Low-Loss Coils.
and also the Standard Reactone Coils.
In ease of
difficulty, write to the manufacturers :—

By post, 3,9

II

4/9
5/9
6/9
7/6
8/—

100

a'nyoa. c1

from
the
publishers .of
" The
Wireless
World,"
SONS LTD., Dorset House, Tudor Street, London, E.C.4,
and all leading boolcsellers.

Adrertisement.y f.r '' The

Price.

75

ctone

CH ELL,
F. R. M c. S.

The first half of this book rLplains how time..
signals are sent and how they may be reccived
with the utmost accuracy.
The latter part, devoted to
weathrr, will
enable the amateur tu disthiguish the
rent
weather telegrams.
(town Svo.
125 page,
G6 diagrams and illustrations.

Price 3/6 net

50
60

No.

are

only

Reactone

Ltd.,

88-89,

Chancery

Lane,
e--

LONDON, W.C.
in cedibled from firms

we

believe to be thoroughly oeliable.

yes-
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MISCELLANEOUS ADVERTISEMENTS.
NOTICES.
THE CHARGE FOR ADVERTISEMENTS in these
columns is :
12 words or less, 11- and id. for every
additional word, e.g., 18 words 16; 24 words. 2iName and address must be counted.
SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided •
contract is placed in advance, and in the absence of fresh
instructions the entire "copy" is repeated from the
previous issue : 13 consecutive insertions, 6% ; 26 consecutive, 10% ; 52 consecutive, 16%.
ADVERTISEMENTS for these columns are accepted up
to FIRST POST on THURSDAY MORNING (previous
to date of issue) at the Head Offices of " The Wireless
World," Dorset House, Tudor Street, London, E.C.4, or
on WEDNESDAY MORNING at the Branch Offices.
19, 'Ledford Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham; 199, Deansgate, Manchester.
Advertisements that arrive too late for a particular
issue will automatically be inserted in the following issue
unless accompanied by instructions to the contrary. SU
advertisements in this section must be strictly prepaid.
Postal Orders and Cheques sent in payment for advertisements should be made
payable to ILIFFE
& SONS Ltd., and crossed
Treasury
Notes,
being untraceable if lost in transit, should not be sent as
remittances.
All letters relating to advertisements should quote the
number which is printed at the end of each advertisement,
and the date of the issue in which it appeared.
The proprietors are not responsible for clerical or printers'
errors, although every care is taken to avoid mistakes.
NUMBERED ADDRESSES.
For the convenience of advertisers, letters may be
addressed to numbers at "The Wireless World" Office.
When this is desired, the sum of 6d. to defray the cost of
registration and to cover postage on replies must be added
to the advertisement charge, which must include the
words Box coo, c/o "The Wireless World." Only the
number will appear in the advertisement. All replies
should be addressed No. coo, cio "The Wireless World,"
Dorset House, Tudor Street, London, E.C.4. Readers who
reply to Box No. advertisements are warned against sending
remittance through the post excePt in registered envelopes;
in all such cases the MC ol the Deposit System is recomniended,
and the envelope should .be clearly marked "Deposit
Department."
Mir DEPOSIT SYSTEM.
Readers who hesitate to send money to unknown persons
may deal in perfect safety by availing themselves of our
Deposit System. If the money be deposited with "The
Wireless World," both parties are advised of its receipt.
The time allowed for decision is three days, during which
time, if the buyer decides not to retain the goods, they
must be returned to the sender. If a sale is effected we
remit the amount to the seller, but, if not, we return the
amount to the depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being no
different arrangement between buyer and seller, each pays
carriage one way. The seller takes the risk of loss or
damage in transit, for which we take no responsibility. For
all transactions up to £1o, adeposit fee of 1/- is charged; on
transactions over £1.2 and under £5.2, the fee is 2/6; over
£50, 5/, All deposit matters are:dealt with at Dorset
House, Tudor Street, London, E.C.4, and cheques and
money orders should be made payable to Ififte & Sons
Limited.
THE SALE OF HOME-CONSTRUCTED UNLICENSED
APPARATUS.
A New Service to our Readers.
We have made an arrangement with the Patentees
whereby readers who wish to dispose of ahome-constructed
receiver not licensed under the patents made use of, can
do so by means of the Deposit System referred to Above.
The person desiring to sell, in sending us particulars for
his advertisement, will in every case make use of a Box
No., and should add to the price which he requires the
amount of royalty customarily paid by manufacturers, vis.
in the case of Marconi Patents the amount should be
calculated at 12/6 per valve holder.
If the purchaser is satisfied with his purchase, the sum
realised will be forwarded to the seller, less the amount
due in respect of royalties, which amount will be paid by
"The Wireless World" to the owners of the patents
concerned and a certificate will be handed on to the
purchaser of the set.

RYSTAL

C

times.

FOR SALE.
Ampli fi ers increase
Price, complete, 25s.

range five
Oscillating

tincite is. 6d.
Original circuit is.
All parts
stocked.—Particulars : Ledsham's, 297, King

M

Street, Ilammersmith.
(1817)
cMICI-INEL Transformers, 0, I, 2, 3, 4,
two each, matched, perfect, 52s. 6d., or
separate.—Taylor, Builder, Rochdale.
(1845)
*62

F

For Sale.—Contd.

OUR Bowyer-Lowe Super Het Transfor-

IMPORTANT NOTICE.
Owing
to
the Easter Holidays, the
issues of " THE WIdELESS WORLD"
dated March 31st and April 7th must be
closed for press earlier than usual
The MISCELLANEOUS ADVERTISEMENTS for insertion in those issues can
be accepted up to the following times :—
Issue of March 31st,
FIRST POST WEDNESDAY, March 24th.
Issue of April 7th,
FIRST POST TUESDAY, March 30th.

mers,

n

new

3

months

ago;

£3.—Box

7228, W IRELESS W ORLD OffiCe.

(18 79)

IGH-TENSION Accumulators. — The Ideal
Loud-speaker Battery, 6o volts, 35s. ; 8o

volts, 45s.; loo volts, 55s. ;guaranteed.
trade terms.—Pearson, 'to, Marston
Bedworth, Nuneaton.

Good
Lane,
(1882)

F

OUR-VALVE Set for Sale.-21-I.F. detec tor and I.. F., with or without accessories;
also 8-valve super-heterodyne-oscillator detec-

tor, 4H.F., second detector, 21..F.—Offers to
Box 7230,

II

For Sale.—Contd.

(1884)

law , .o n i,

9d.; .0002,
25, 6d.; low loss .0005, 55. ; .0003, 4s. 6d.;

-L-3-•

-VALVE "R.A.F.Io" Receiving Set,5 D.E.
Osram
C " valves, telephones, remote

W IRELESS W ORLD OffiCe.

& B. Condensers. — Square
4s.; .ono5, 3s.; 0003, 2S.

Vernier 6d. extra, post free, all guaranteed.—

control tuner and rheostat, brand new, perfect, £6; also 2- Gambrel' neutrodyne condensers, 6s. ; .0003 Ormonde condenser and
2.0005, the lot 15s.—Loch, 14, Freeland Road,

Frazer, Stafford Road, M'allington.

'Phone:

Ealing. W.5.
(18 40 )
Q U PER Het Transformers, 3 I.F., Input,
IJ Oscillation Coupler, perfect order. Range
so to 65o metres.
£4 the set.
Cost over
£5.—Box 7009, W IRELESS W ORLD Office.

3.1, latest shrouded model, 8s. 6d. each, post

143 6 .

(1881)
Transformers, 5.1 and 3.1, 4s. each,
post 4d.;
Brunet transformers, 5.1 and

n1201X.

6d.; Radio Micro valves, latest type, 3-4v.,
.o6 amp., 8s. 9d. each, post 6d.; Radio Micro
Power valves, 4v. 25 amp., sis. •9d. each, post
6d.
All goods guaranteed genuine.—Contin-

ental Supplies, 497, Old Ford Road, London,
E.
(1886)
Instruments only.—Apply : Bolton, Ros- QCRAP your H.T. battery and buy H.T.
Supply
Unit,
complete with flex and
sett Flail, Wrexham.
(18 47)
THREE R.I. Super-Het transformers, new, adapter to plug in ordinary lamp-holder. RunMoney back guar1 two months ago, £2 ms.—Crabtree, 77, ning cost id. per week.
Reed Street, Burnley, Lancs.
(18 46 ) anteed. Complete, with full instructions, 3os.,

(1835)
PELLOPHONE Super Three and Amplifier

F

IVE-VALVE " Transatlantic " Receiver. postage Is.—Continental Supplies, 497, Old
Note : To work off
Built from good components.
s to 5 Ford Road, Londoi", E.
valves can be used.
Perfect condition.
In- D.C. current only.
(1887)
cluding tWo pairs matChed ILE. transformers,
FINANCIAL PARTNERSHIPS.
£m, or with valves (Mollard S: Cossor dull
emitters) £13 (plus royalties).
suitable
Office.

coils.—Box

7095,

Also selection

W IRELESS W ORLD
(1852)

F

OR
Sale.—Standard
Western
Electric)

Electric
(formerly
Amplifier,
perfect

order, used only few months.
Enormous magnification
'without
distortion.—Headmaster,

p

ARTNERSHIP
wanted
in
Established
Business by Wireless Operator (25); prepared
invest
£400.-13ox 7216, W IRELESS
Wosin Office.

(18 73)

MISCELLANEOUS.

A

WIRELESS Ddetor.—If your set is giving trouble or you want advice a competent expert will call (anywhere in Greater

Downside. School, near Bath.
(186 9)
EXPERIMENTER has for sale, at two1:à .thirds cost or nearest, various Wireless London) and pùt you right.
No result, no
Components, best make, guaranteed perfect ; charge.—Alexander
Black,
2,1, . Woodville
particulars upon request.—Box 7211, W IRELESS Grove N.I6.
Clissold 3687.
(1811 )
W ORLD Office.
•
(1872) nliARGE 'Your Own Accumulator.—Send
ll'ORSE Recorder by M'allers, London, £6; V
3d. stamp to-lay for lists of our small gas
Siemens io,000 ohms relay in case, £3, and petrol engines and dynamos, and complete
new, bargain.-'---2N.1., 129, Wells Road, Bath. ciiarging sets, from 20 to I6o watts.—Tom
(1875) Senior, Cleckheaton, Yorks.
(0013)

A'fing

WATER Kent American 5-valve Receiv - Q END 25. for Booklet and Constructional
Sut,2ooL600 metres, nearly new, no IJ Diagram on How to Build a 3-valve Selecaccessories.
What offers?—Badham, Cam- tive Distance-getter. — Vic Radio (J. Ayres), I,
dore, Cheltenham.
•(1876) Emery Hill Street, Westminster.
(1878)
TESTED Crystals.—Natural Galena, 2S. per
1. oz.; Galenite, a very sensitive natural
PATENT AGENTS.
crystal, 8.1.
zite, Is.
detector,

per piece;

Shetws genuine

Hen-

per large crystal; Amplex Perikon
panel type, Micrometer adjustment,

with crystals, 3s. 6d. each.—By post from
Radio Supplies, 5i, Eden Street, Kingston-onames.
(188o)

R

.R.F. Power Valves, filament 4 volt 0.3
amp., Anode 60-200 volt, saturation cur-

rent 25 in.a., amplification factor 6.5, impedance 7,000 ohms.
Will handle up to 20 volts
grid amplitude.
Individual curves with each
valve.
Performance guaranteed or money refunded.
Price 15s , post free.—1 I. E. Poole,
Ltd.,

79,

Queen

Victoria

Street,

London,

'XT

BRYSON,

1'Y . Agent,

W.C.2.

29,

B.Sc., Chartered Patent
Southampton
Buildings,

'Phone : Holborn 672.

(1297)

REPAIRS.
TRANSFORMER

Repairs. —

J. original
efficiency
months. 4s., post free.
supplied.—Transform,
Tooting.

Rewound

to

and
guaranteed
12
Phones 3s. 6d. Trade
70*,
Longley
Road,
(ow 1)

WANTED.
flOPIES of No. 307, Vol. XVII., No, I,
V
" Wireless
World."--G.
Brame,
Diis,
Norfolk.

Mention of " The Wireless World," when writine to advertisers, will ensure brompt attention.

(1867)

M ARCH 17TH,

1926.

THE

Wanted.—Contd.

W

ANTED.—" Wireless
World "
dated
July t and August 26; state price. —
jas. B. Baillie, Helenslea, Bearsden,

Nis >

0-soo moving coil Fersin. parrellase dial , exehaege for
similar quality A.C. voltmeter or microameter.—Turpin, 27, Park Chase, Wembley
Park.
0870

SITUATION

T ilE

VACANT.

services are required of a Young E.:perimenter by a limited company holding
the position of one of the largest distributors
of purely experimental apparatus in t
he
country, with offices and works in London ;
capital investment of not less than £1,500 is
essential ;this represents an unique opportuniiv
for a man of ability ; and applicants should
address their communications in the first instance to BM/BR4S, W.C.1, London. (1870)

A

SITUATIONS WANTED.

DVERTISER (10), 12 years' radio experience, all brandes. knowledge languages,
accustomed writing technical articles, requires
responsible position.—Box 7o44, W IRELESS
W ORLD Office.
(18 40
OUNG Man (20), amateur transmitter, di.sires change; thorough knowledge radio
apparatus; keen on development of Duplex
transmitters; can design new apparatus and
advise best circuits.—Box 7229, W IRELESS
‘
VORLD Mkt..
(i88,3)
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Absorbs shock—Protects your valves

est it la You know it's good
at our
because of the
expense el name LOTUS.

O

iLL

WORLD

eiAlltidati,ffee,r

(ig771
NE copy each of " Wireless World " for
March 4 and July I, 1925.—Turner.
Cromwell Road, Hove.
(iX7t)

EXCHANGE.

WIRELES S

soe„
/

Here's an opportunity
for you to try out the
PUREMAX
Loud
Speaker—the marvel of
present-clay manufacture.

SPECIAL TRIAL OFFER
If your dealer is out of stock, post
us 70/- with his name and we will
send you aPUREMAX by return,
post free. If in one week you're
not perfectly delighted, return it
and we will refund your money in
full, plus postage.

Y

PUREMAX"

UNDERSIDE SHOWING SPRINGS.

Don't have your valves spoiled by
shock. The Lotus Valve Holder has
been specially designed to counteract
the microphonic elements that are so
injurious to the delicate valve
filaments.
The unique and original springs of
the Lotus Valve Holder absorb any
shock and eliminate all microphonic
noises.
Protect YOUR Valves by fitting the
Lotus Holder

nittneatwitt.

7O/.
By reason of its double electromagnetic action and the super
selected mica diaphragm this
instrument is perMct in purity cf
tone and reception, and distottion
is entirely eliminated.

LEE &CHURCHILL Ltd
The

Varley Constant Wire-Wound
Anode Resistance

ensures absolutely perfect tone and constancy under
all atmospheric conditions, because it is wire wound
on the famous Varley Ili-Duplex system, with th.•
turns silk-separatcd, eliminating all self inductance.
This resistance is a sound product of 27 years' experience in intricate and accurate wire winding.
For inter-valve coupling where freedom from distortion is required, resistance capacity is unequalled.
Tu obtain the height of perfection the resistance unit
should he a Varley

Wire

Wound

and

Complete with
Clips and Base

Vieatherprcof.

7/6

Without
Clips
and
Base
6f-,
6o,000 ohms, So,oao ohms, loamoo ohms.
Write for Leaflet.

Constantabways
Telephones: Woolwich 888, 889.
for

45151

oiui,,.

3a, Hanover Court,
London -- E.C.2

GREAT SALE OF RECEIVERS,
by MARCONI, A.T.M. Co., and other Leading
Makers.--M. Crystal Cabinets, with phones. 1516.
The Bargain ol the Year. The R.B.I0 I-valve and
Crystal Sets, with valve and headphones. As new,
in cabinet, with lid, 34 6.
Usual price. £3. A
limited number only available, and this bargain
cannot be repeated. 2-valve Sets, Trench type, cloth
covered, mahogany case, fitted 2-coil holder, 45/.
SALE CLEARANCE
OF 3-VALVE
AIRCRAFT SETS, very compact. Cost £18. IH.F.
I Oct.. IL.F.; 3-valve holders. antipong mounted.
Variable Condensers and Rheostats. Fine portable
Set in canvas-covered case, with lid. with 3new dull.
Emitter '06 valves, 4-volt Accumulator, 60-volt H.T.
Battery, H.R. Headphones, etc.. complete outfit as
above, fitted 2-Coil Holder,
£5 S. Parking and
Carriage, 3:-.

THE VARLEY MAGNET Co., WOOLWICH,
(Proprietors:
Oliver Pell Control, Ltd.), sEig.

Advertisements

9.4l
Flare 14 ion
1-rod 7It.
Ileeintanee

The

Enluged Illustrated Catalogue sent post tree toe id. stamps.
'Phone, LuSLIE DIXON ek. Cc". Ltd.
CIty 191.
218, Upper Thames Street, London, E.C.4.

TOP VIEW.

Valve sockets and springs are locked together
by a mechanical process, making a definite
and permanent connection. Bakelite mouldings, nickel silver springs and phosphor
bronze valve sockets.
Nickel-plated.

Ionurs

VALVE MOLDER
GARNETT, WHITELEY & CO., LTD.,
Lotus Works,
Broadgreen Road, Liverpool.
Makers
famous

of the

Lotus

Buoyancy Valve
Holder

2 3'

eith

Terminals

Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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H.T. Accumulators 37/6
60 Volts

PIGE

Miller, J.
Nelson El , fric Co., Ltd.
Ormond En, ineering Co.. Ltd. ...
Partridge e Wilson
Pugh Bros.
Itadi-nro Electrical Co., Ltd., The
Radions, Ltd. ...
••
•••
•-•
Reactone, Ltd.•
Silvertown Co., The ...
Sifam Elee. Inst. Co.
Stratton g Co., I.td.
Taylor, J. H., 66 Co.
Telegraph Condenser Co., Ltd. ...
Telephone Mont. Co., Ltd.
...
Varlev :Magnet Co., Ltd....
WatMel Wireless Co., Ltd., The
Wilkins 6: Wright, Ltd....
Withers, J. 8.. & Spooner

7ested
tolu -toss

Amp.-hotie

condensers
Conetructoret For
work plump
for

row

D.T.
Ericsson

Tested Condensers. They're
the last wont in accuracy.
Lowe» are Isept down to
zero. Stout vanes accurately
raced — engineer •built all
through.
They pull their
weight in long-distance work.
Template
aupp. tel.

The fittest 11.T. Accumulator in the world.

Ebonite end plates.

Prices.
.00°5 10/6
'coi 12,11

Irrite for lists to-day.
The BRITISH LAI. ERICSSON
Mg. Co. Ltd.,
87/73, Hingswar, Londoc.
W.C.2

551.
Co-volt, 3-amp.-hour, oil submerged. Will last a
lifetime. Write for descriptive Folder.

MONEY RETURNED IF NOT SATISFIED,
rra te dupplied.

Tel.phone: 1304.

PATENTS, DESIGNS
& TRADE MARKS.
H.

D.

FITZPATRICK

TESTED
CONDENSERS

Obtainable onto from

ACCUMULATORS ELITE, 31 Waterhouse St., Halifax.

Chartered Patent Agenfs,

&

E

LO-LOSS

COILS

No. 25
No. 35
No. 50
No. 75
No. 100

No.
No.
No.
No.
No.

-

1/3
1/6
1/9
2/0
2/4

OBTAINABLE

150
175
200
250
300

-

Occ Valves arc admitted to be the best
British made valves on the market. 3Volt '06 L F or H.F. only 10/6 2Volt '34 only

R0 ,1 Al.!, DEALERS

FINSTON MANUFACTURING
CO.,
46,
Horseferry
Road,
LONDON,

LTD.,
S.W.

'Phone: Victoria 1014

CO.

2/9
3/3
3+6
3/9
4/0

jà

49, Chancery Lane, London, W.C.2
'Phone :Holborn 459.

go

TROLITE

PANELS

Machine
cut
to your own
measurements.

DES1°.:Çâ

AND

J. S. Withers
fldi•Lie Boone.
DIE 52, Cuawcwar Lnes,
LOND0e,

S.

POCOCK

Price 9d

By Post lid

From ILIFFE & SONS LIMITED
hd-, et Howe, Tudor Street, London, B.C.;
and leading booksellers.
W.W. 1 4

&Ct

TRADE MARES,

Spooner.
DerENT Asesrt
Cramt:— tartOomstar.
ilea., LONDON:
1/ore.:-..44011oLBOR14

Mention of ' The

HUGH

Editor ot "The Wireless World"
A most helpful little book for those who are
beginning to study wireless. It explains
technical difficulties by simple analogies.

Tested to
50,000 Volts.

&0

1 Val

AE4

By

Mahogany
Grain wavy
.. 3,6
Ili.
Black
Engraved
3+8 lb.
Black plaits polished
3/- lb.

PUGH'S WIRELESS, 95-101,
Holloway Road, London, 74.7

PATENTS,

Your First Steps
in Wireless

Wireless

Itrar
OReCLE
al'
The Motor Cyclists' Newspaper
EVERY WEDNESDAY —
Publishers:

3d.

ILIFFE & SONS LTD., Dorset House,
Tudor Street, London, E.C4.
w.w.s5

10/6. Power Valve‘ from 12/6. Write at meet'«
.,, rFR
"00 N and get full particulars. If
zaUr dealer is "tied" we supply
Ii ,eet.RADIONS LTD. Radical
Works,
ROLLIN GTO N.
Macclesfied
Howland

EBONITE

BUSHES
PERFECT
INSULATION

FOR
MOUNTING
ON WOOD,
Orders under
send 1;d.
Postage

NUMBER I
Sloe 'if hole
411A.
Price each : 14.

e
IBA,
14.

3
1/4',
lid.

Two required
lor each hole
4
5
5/18', 3
24,
Id.

DAREX RADIO CO.,
Standard Works, Forest Hill, S.E.23

REPAIRS
— Othetally approved by Radio

PHONES
SETS
T'FORMERS
ssociation —

ALL WORK GUARANTEED.
LOWEST
RATES.
24 HOUR SERVICE.
JOHN W

MILLER, 68, Farringdon Street, E.C4
'PHONE:
Gera RAL 1950

World.'.' when writinti to advertisers, will ensure krontirt attention.

t
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CAXTON 4-VALVE CABINET

AND

RADI O REVIEW

6 hures

ADVERTISEMENTS.

iii

toemembet

Made for Editor of Wireless Magazine
for Set "As good as money can buy"
described in issue February. 1925.

The Sweep
Cash with Order.

Fumed Oak

or Real Mahogany polished

•.•

El

...

5 0

£1 14

H

Ewent about with his long-handled
brushes crying "Sweep. Sweep.
and he made all the difference to your
fire. SIX-SIXTY VALVES make all
the difference to your set; they hold a
potential store of volume at your bidding.
while they ensure perfect quality of tone.
The secret of this wonderful difference is
to be found in the extensive research and
perfect workmanship expended on each
particular valve.
Not only has this research been the
means of ensuring awonderful purity of
tone and increased power, but due to our
success in considerably reducing filament
temperatures, the life of 660 Valves has
been immeasurably increased.
Every
valve of our new range is specially
designed to carry out its particular job;
they are all stamped with the Six-Sixty
mark of PERFECTION OF QUALITY.
If you want ageneral purpose valve you
have the S.S.I. This valve can be used
in any position in aset, either as Detector,
H.F. Amplifier, or L.F. Amplifier—a
useful valve as a spare. Although a
bright valve, its current consumption is
only .66 amps., afigure which compares
very favourably with the average Bright
Emitter to-day. For Dull Emitters you
have the rest of the Six-Sixty range
to choose from.
The SS.4, apower amplifier, is designed
to operate the largest types of Loud
Speakers, giving remarkably pure reproduction.

0

With detachable recess fitted Base Board to mount 21 in. by 7in. panel to hide out of Cabinet front.

Extra 10/- with two beaded front doors totally enclosing fitted panel.
Cabinet overall length 224 ins.

Width 84 ins.

Height 9 ins.

Polished with the new enamel that gives a glass
hard surface that cannot be soiled or scratched.
SENT FREE.—Catalogue of standard Wireless Cabinets in various
sizes and woods.
Special Cabinets made to customer's orders.
l'ACKED AND DELIVERED FREE IN U.K.

CAXTON WOOD TURNERY CO.. Market Ilarborough

SELECTORS actually
convert your receiver to an accurate wavemeter,
ideal for short wave
and all exacting
requirements.
Perfectly insulated,
and may be mounted
on metal panel.
Pamphlets on request.

Capacity :—

t.

We/ --,•'';---:,=e.eeee;

rALIBRATION
with certainty to the
%se LOtinth imrt of the variable capacity.
This is the tuning efficiency obtained with
the Calvert. Selector.
The complete circle
of the Malls divided to provide a velue of
100 Intervalo for every relation of the index.
Presupposing
yaw
consie.er
and Inductance
to cover
390
metres,
each
interval mpresents 3 metres — obviously
every atation can be calibrated definitely.

COLLINSON

.001
.00075
.0005
.0003
.0002
.00015

£1
1
1
1

30
20
10
00
19 0
18 0

The Calvert. A logically the on y en.
denser worthy of the attention of •fœrions
experimenters.
An i.ulated spindle reduces the effect of hand capacity to a
Millin111111.
a point
of
paramount importance in the reception of distant signals.
Stis the Colvern at your dealers
TER

COLVERN LOW LOSS
(Geared :00-1.,

PRECISION SCREW Co.,

Provost Works. Macdonald Rond., Waltharastow, London, E. 17.
Telephone: Waliffamengsr 532.

Adverttsements for " The

S.S.1.
G

Bright Emitter
1 Purpose Valve.

Voltage
Consumption

ry

volts.

*66 amps.

PRICE 11 -

Ask your Dealer for
Leaflet S.S.1.7 for
lull
particulars
of
complete range.

SELECTOR

Ltd.,

IBETTER

BY

SIX

TIMES

SIXTY

The Electron Co., Ltd., Triumph House, 189, Regent St., London, W.I.
IVireless World " are only accepted from firms we believe to be thoroughly reliable.
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ENTIRELY

BRITISH

MADE

THE PERFECT PAIR-

Use them together.
It is the only way to get the
real Ediswan quality of reproduction.
Individually,
Ediswan Valves are always better—very robust ; very
long in life ; very reliable in service. But it is in
co-operation that Ediswan Valves give the most remarkable results—you can test this on your own set.

Ediswan A.R.D.E. is made to function
either as a L.F. amplifier or detector
(green line) or as a H.F. amplifier (red
line). Ediswan P.V.6 (Loud Speaker
Valve) is specially designed for use
when A.R.D.E. is used in the
preliminary stages.

THE

EDISON

SWAN

The following table indicates the
combinations al Ediswan Valves that
give the best results :—
Receiving.

Accumulator or
Bafter u Vats.

6
2
3

AR
ARDE
AR'06

PV5
PV6
PV8

With these groups and Ediswan HT. and
L.T. Accumulators the ideal is attained.

ELECTRIC

123-5, Queen Victoria Street,

CO.,

LTD.,

London, E.C.4.

INES
The PIONEER
VA LV

Printed for the Publishers, DAMS

)\ Sus..

LTD., Dorset House, Tudor Street, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Starntord Sto et, London,
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Read what is said by delighted users of

F
ERRAril

SENIOR

performance

JUNIOR

price

INTERVALVE

TRANSFORMERS

"...1.'here

is no doubt your
AF3 is ahead of any other at
the present time."
"...the deep notes and the roll
of drums are splendidly reproduced."
"...have yet to find a transformer which will equal the
almost perfect results which
yours gives."
"...am so pleased with the great
increase in volume, and the
perfect purity of reproduction,
that Ihave decided to scrap all
my
other
transformers
and
replace throughout with Ferran t
AF3's."

Ask your Dealer for Ferranti AF3:
"THE NEARLY PERFECT TRANSFORMER."

FERRANTI L
T

It is natural to assume that an
inexpensive loud speaker cannot
be agood one—but it is not so if
the loud speaker is an AMPLION.

SWAN-NECK Junior
Typa A.R.38,
price 38/.
Types

A.R.58, 581-, A.R.88,
A.R.88 0&A.R.88 M.93/.

Ask your dealer to let you hear
the Junior Swan-Neck model
A.R.38—compare with it other
and larger loud speakers costing
much more. It may not come
out best against them all, but it
will hold its own easily with many
of twice the size and double the
price.

.

O
A L
NL
c'
A
N sWHC

IRE

CAXTON 4-VALVE CABINET
Made for Editor of Wireless Magazine
for Set "As good as money can buy"
described in issue February, 1925.

Teem, stii'x117.ra
AIMPIIN)
ess land opeet

Obtainable from AMPLION STOCKISTS. Radio Dealers or Stores
Demonstrations

gladly given during business hours at the
AMPLION Showrooms:

25-26 Savile Row, London, W .I.
79-82 High Street, Clapham, S.W.4.

lox, St. Vincent Street, Glasgow.
lo, Whitworth St West, Manchester.

here is no substitute
or agenuine AMPLION
111041081111fflellifflaliguilllieAnnouncement of Allred Graham & Co. (E. .1. Graham), Crofton Park, London, S.E.4

Cash with Order.

Fumed Oak

or Real Mahogany polished

• • •

...

£1

5 0

£1 14

0

With detachable recess fitted B3SC Board to mount 21 in. by 7in. panel to slide out of Cabinet front.

Extra 10,'- with two beaded front doors totally enclosing fitted panel.
Cabinet overall length 22; ins.

Polished with the
hard surface that

Width 8; ins.

Height 9 ins.

new enamel that gives a glass
cannot be soiled or scratched.

SENT FREE. •- -Catalogue of standard Wireless Cabinets in various
sizes and woods.
Special Cabinets made to customer's orders.
PACKED AND DELIVERED FREE IN U.K.

CAXTON WOOD TURNERY CO., Market Harborough

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention
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for
the
BREMER
TULLY
for
MARSHALL
ALL WAVE SUPER-HETERODYNE COUNTERPHASE RECEIVERS
50-3,000 metres.
Ever since the first S.M. product was marketed, the
reputation for quality apparatus of originally distinctive design has been growing steadily until to-day
it is only logical to find S.M. with apparatus not
designed just for season 1925-6, but with equipment
that will be adding to that reputation years hence.
TYPE 210 & 211
TRANSFORMERS.
S.M.
Type
210
and
211
Charted Intermediate Transformers are produced under
new and advanced manufacturing processes, and each
transformer is supplied with
an individual amplification
chart showing its characteristic curve.
Kit consisting of Two type210 laboratory charted transformers and One type-21I
filter with matched condenser

£6 :5 :3

4, 5 and 6 valve.
We firmly believe the COUNTERPHASE vill not be
equalled for years to come.
B.T. Products are the
result of years of experimental work and have a
habit of not going out of date.
COUSTERPHASE
KITS.
Kits for building
the
Counterphase
contain
essential
parts and complete
blue
prints
with
building
instructions
Kit No. 6for 6-valve
Receiver (operating
on
short
indoor
antenna)
£4 : 18 : 6
Kit No. 5for 5-valve
Receiver (for outdoor antenna)
£7 : 8 :

1ERIAL & OSCILLATOR COILS.

TOROSTYLE TRANSFORMERS.

All bakelite low loss interchangeable coils
with adjustable rotor.
OSCILLATOR.
AERIAL.
111A. 190-550 m.
10A. 190-550 m.
1IIB.
90-210 m.
1013.
90-210 m.
111C.
50-110 m.
10C.
50-110 m.
13/6 each
13/6 each
111D. 500-1,250 m.
10D. 500-1,250 m.
16/6 each
16/6 each
10E. 1.200 m
011. 111E. 1,200 m. up.
17/6 each
17/6 each

The heart of the " Counterphase."

Eliminates inter-coupling and stray feedbacks.
Type T.A. (Antenna Coupler) 21/- each
Type T.C. (Interstage R.F ).. 2I/- each
Type T 4 for 4-valve Set

TYPE 515 SOCKET, 5/6 each

S.M.

SELECTOR

DIAL.

The S.M. Vernier Control is provided with reversible scales for all
types of condensers.
Finished in
dull black hakelite.

List Price 13 6 each
Write for :-Complete
Wiring
Diagram
and
Instructions
for
the
S.M. .411-wave Super
Heterodyne,
6d. post free.

We have also in stock kits and components
for
the
" SILVER
SIX"
and
SILVER-COCKADAY " Receivers.
Complete
instructions
for the "Silver-Six,"
The " Silver -Cocka -

A coil

that reduces local pick-up to a minimum.

TANDEM

..

21,f- each

CONDENSERS.

All the efficiency of the well-known B.T.
Lifetiffie Condenser is now available in
the Tandem.
One Dial controls Two Condensers.
Close bah cc
between two units is obtained by the sensibly-designed B.T.
ramming Arrangement.
"rype I, D. 17, •
00035 (employed
with
Torostyles'
496 each.

Write for:

-

"Better

Tuning," 8th Edition.
A 48-page
Booklet of diagrams, hook-ups, and general
advice. Post free, 6d
The
9-Colour
Wiring
Diagrams
for
the
" Counterphase " surpass all previous efforts.
4 COLOUR FOR EVERY
A

and diagrams
216 post free.
The 2tut Edition of

WIRE.

WIRE FOR EVERY COLOUR.
POST

FREE,

416.

our flt:NN and enlarged 1926 Radio Catalogue and Circuit
Supplement is NOW READY.
It contains the most exhaustive information
on the World's Finest Radio Apparatus and a Supplement of America's
Foremost Circuits.
Send for your copy immediately, enclosing 9d in stamps
to cover cost of postage.

ROTHERMEL RADIO CORPORATION of GREAT BRITAIN LTD.,

clay"
Instruction
Book, 16 post free.

24-26, Maddox Street, Regent Street, LONDON, W.1.

Telephone:

Mayfair 578-9.

Telegrams:

Advertisements for " The Wireless 11'011d " are o; ¡y accepted from iiiws

Rothermel, " Wesdo," London.

believe to be thoroughly reliable.
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ARE YOU USING
COUPLERS?
YOU SHOULD BE—youw ill obtai
nf
ar b
etter
so and also SAVE MONEY!
AERIAL AND
25 •• •
35 (B.B.C.)
50 •• ••
75 .
•
Daventry

REACTION

REPLACE
5/6
5/6
5/6
7i6

TUNED ANODE AND REACTION
250-650 ..
5/
650-1650
7/6
1500-3000
•
10/6
(Daventry)
LONDON
TRIUMPH

DEPOT:

COILS

AND

HOLDERS
AT

LESS

THAN
THE

HALF
COST.

W.1

by doi
ng

"MELLOWTONE" Couplers are specially des i
gnedt
o avo id di stortion in telephony rec epti on ,th ey gi
ve exce ll ent se l
ect i
vi
ty an d
perfectly smooth r
ea cti on con t
ro l.
They plug into stand ar d va l
ve h
old ers ,
ta k
e up sma ll
have small external fi eld an dhi ghcoup li ng rat i
o.

pane l
space ,

Obtainable from all reputable dealers. Writ e f
orIll us t
ra t
edList
of this and other Mell ow t
one S
pec i
ali ti
es —an d if i
ntereste d i
n
QUALITY Receivers, ask for Catal
ogue ofM ell owtone Two an d
Four Valve Sets.

" NIELLOWTONE,"

HOUSE, 189, RECENT STREET,
Telephone: Regent 1660.

resu l
ts

M\tlinike
RADIOTELEPHONE MI FRS LTD. ;
BRETTELL LANE WORKS

• MIDI

ftdi

RADI O
THE EDISOti BELL "MUSICALLY PERFECT " SPEAKER.
Facis worthy of your consideration.

IT IS

NOT THE
LOUDEST— BUT
TILE
MOST NATURAL.
NOT THE SOFTEST — BUT
THE
MOST MUSICAL.
NOT THE MOST CONSPICUOUS—
HUT THE MOST ARTISTIC.
NOT THE MOST EXPENSIVE—B UT

THE BEST.

PRICE 42/(OF ALL HIGH-CLASS

DEALERS).

DEMONSTRATIONS WILLINGLY GLVEN
AT
OUR
WEST
END
SHOWROOMS,
BANGALORE HOUSE, I,_ NEWTON STREET,
HIGH HOLBORN, W.C.
"tic your dealr'r for catalogues or write direct.

J. E. HOUGH, Ltd.,
LONDON, S.E.15.

Edison Bell Works,
And at Huntingdon.

INSIST ON EDISON BELL CONDENSERS
THEY ARE BRITISH MADE AND GUARANTEED BYA NAME WITH 30 YEARS REPUTATION BEHIND IT
A2

Mention of "The Wireless World: . 7
,1,,n1

writhrt:

advertiscro,

ensure

prompt

aIlcution.
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C

cil Filament that can be tied

in knots afier1000 hours li

FILAMENT that remains ductile so that it can be tied in a knot
after 1000 hours life is an achievement that assures

VASTLY INCREASED VALVE LIFE
This wonderful filament is the key feature of Mullard P.M. Valves. In
Mullard P.M. Valves the filaments are so economical that no glow is visible
during operation, and they require

ONLY ONE-TENTH AMPERE
In addition the reception they give is free from all microphonic noises.
If you use a4-volt accumulator or 3dry cells

ASK FOR THE P.M.3

16/6

ASK FOR THE P.M.4

22/6

A general purpose valve for every circuit

The finest loudspeaker valve ever produced
GET THEM FROM YOUR RADIO DEALER

THE •MASTER.-VALVE
ADVT., THE
e

MULLARD WIRELESS SERVICE CO.,

LTD.,

NIGHTINGALE

Advertisements for " The Wireless World " are only accepted from firm,

LANE,

BALHAM, LONDON, S.W.12.

Plieve to be tharoughlv reliable.
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Simplify

Bakelite Insulated nonrotating engraved top.
Highly finished screw-e---action Bakelite insulated heed.

your switching t
arrangements •
with

Shielded metal clamping faces
Smooth stem and
cross-hole for connections.

TMC

Low Capacity Keys

finished Battelite insulated collar.

T

HE Amateur Constructor will
find many of his switching
problems easy of solution if T.M.C.
Low Capacity Keys are employed.

Standard
with nut.

These Keys are of simple design,
strong and accurately made. Being
compact they are most useful where
space behind the panel is limited.
They are particularly easy to connect
up because the ends of the springs
are tinned to facilitate soldering.
T.M.C. Low Capacity Keys have
many uses. Here are but afew :—
Distant Control.
To give choice between:—
Crystal Detector only and Crystal Detector
with low frequency amplification.
Valve Detector only and l'aire Detector
with low frequency amplification.
One or more stages ol low frequency
amplification.
Change over from headset to loud speaker.

Transverse slot with
clamping nut, eliminating soldering.
Patent aMication No. 595415.

Dont' spoil the set for a„
haporth ofTérminal

No. I. 12 point.
3 position ....

7/-

No. 2. 6 point,
2 position ....

6/ -

Standard (Bakelite-insulated) (Type B) ...9d. each.
Popular (Non-Insulated) (Type M)
6d. each.

No. 3. 24 point,
3 position... • 15 /6
Price 71-

B.A. stem

Belling-Lee Insulated Terminals may cost you
afraction more, but no one with apride in his
set will grudge it. Belling-Lee Terminals are
finely finished work and an ornament to the
set, as well as an aid to its efficiency. Every
possible and desirable feature of an indicating
terminal is found in the Belling-Lee, and
twenty-eight different kinds of engraving are
available.

T.M.C. Low Capacity Keys
are made in 3models.

No. x L.C.

2

Write for

descriptive leaflet.

If you cannot obtain T.M.C. Low Capacity
Keys from your local dealer apply to the
sole manufacturers :—
TELEPHONE MANUFACTURING CO., LTD.,

Hollingsworth Works, West Dulwich, S.E.21.
.nione: Sydenham eit-,o/I.

BELLING-LEE PRODUCTS. •
Terminals Plugs and Sockets, Couplers, Double
Sockets, Sub-connectors, Dial Indicators, Air Space
Wire, Coil Holders, Variometers, Detectors, Distribution Boards, Crystal Sets.

Illustrated

Catalogue

post free

on

request.

BELLING «LEE
PANEL

FITTIN GS

QUEENSWAY WORKS PONDERS END, MIDDLESEX.
A I

Mee/tip,'
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If

World," when writing to advertisers. will ensure proniPt

attention.
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TRANS-

FORMEL
Guaranteed
for
ix
months.
Price 2I/each.
This
Transformer has been adopted by
leading manufacturers
of
wireless
receiving
sets
and
discriminating
amateurs in all parts of the world.
Excellent
results
have
teen
obtained on tests carried out by
the National
Physical
Laboratory.
Copy of the curve can be had on
application.

on a Wireless Componen1\`\\‘•
N\ '

•

B.558.
VARIABLE
CONDENSERS.
For
use
as
independent
units
Strongly constructed on the same
principle as variable condensers for
panel mounting.
Enclosed it dustproof, non-inflammable Cola stoi d
rovers, and fitted with dial, knob,
two terminals, and three feet for
fixing to table or board if required.
Price 12:- each.

`‘'

an assurance of the finest quality
obtainable.
For over 50 years
The Silvertown Company have
been manufacturing Electrical
Apparatus, during which time
they have gained an unassail,
\

e

able reputation for quality,
accuracy and workmanship in
all their products.
To say
"Silvertown," therefore, when
buying wireless accessories is
a safeguard to you in ensuring
,

1. eS..................
).

,4f'\ •
Makers:

THE SILVERTOWN COMPANY
106, Cannon Street, London, E.C.4.
SILVERTOWN
POTENTIOMETERS.
On
rectangular
bonit.•
formescomplete with
knob and pointer.
Former mounted on cast brass frame.
Resistance approximately 400 ohms.
New Reduced Prices.
8.620.
For pastel mounting, 5:- ;
old price, 7,o.
B.564.
Mounted, 15 6: old pri.e,
'-.

II

Iii LFAST :75, Ann Street.
DIRMINGHAM : 15,
Martineau
Street.
IIRISTOL: 4, Victoria Street.
CARDIFF : Pier
Head
Ch.onbers, Bute Docks.
DUBLIN;
7o, Middle Abbey St.

Advertisements for `' lite

Wireless

World " ore en!v

GLASGOW : 15, Royal Exchange
Square.
LEEDS : 1, New York Road.
LIVERPOOL: 54 Castle Street.
LONDON : too and 102, Cannon
Street.

Works:

Silvertown, E.16.

MANCHESTER : 16, John Dalton Street.
NEWCASTLE -ON -TYNE:
5o,
Westgate Road.
PORTSMOUTH: 49, High Street.
SHEFFIELD: 8.9,9o, Queen Street

accepted from firms we believe to be thoroughly reliable.

A5

6 ADVERT/SEME:`:TS.

THE

WIRELESS

MARCH 24TH, 1926.

WORLD

e

•

Take the SHORTPATH to
Better Reception
COtirPARE

the characteristics of SP It valves with the published Binges of sae:
makers. Take the Voltage Amplincation Factor, multiply it by the Mutual
Conductance in microrahos. Tie square roct ol the product is tie figure to me when
comparing the relative merits of valves. The characteristic‘ of SP 18 valves are :—

RED SPOT
GREEN SPOT

Voltage Amplification
Impedance Mutual Conductance
Figure of Merit -

RED SPOT

GREEN SPOT

7
7,000
1,000
84

15
17,000
850
113

Factor
- micromhos
-

Then buy aS.P. 18 Valve and make the practical comparison
Obtainable from 'nose wireless dealers.

METRO-VICK SUPPLŒS LTD.,
(Proprietort, Metrapolitan-rickert Electrical Co. Ltd.)

4,

Compare finally the price. "Cosme ,
SHORTFATH Valves cost:
en Spot
)

Buildings,

Westminster,

London,

S.W. 1

o
(6'
RADIO

Compare also the filament detain.
SP 18 Valves require only asingle cell
0'3

2volt accumulator consuming
Amp. at 1'6 to 1'8 Volts

RedoSrpot

Central

VALVES

1 2/6

ImmilimmalimeTHE ANTI-VIBRATION

SPRING

Fig. ii7 :5
Code Word

IS HERE

OU'LL CONVEPT YOUR
RIGID
HOLDERS
NOW
IT'S 10 EASY.

NO TROUBLE.

JUST PLUG
THEM IN.

"WOBBLERS"
l'or 1/6 Set of Four
(3 black, I red).

No Soldering.
No Wiring.

.....

No alteration at all.

AND HERE
FOR BASE OR PANEL
FITTING OR IN ANY OTHER
POSITION.
The smallest and neatest combined holder on the market.
No joints because the soldering tag is the same piece of winc
as the spring.
Show cards and display cm-d",
free.

AND HERE

Fig. 976.

Code "DUAL"

Word

PURPOSE.
DOUBLE-ENDED.
PRICE .. 1/9 each.
111E THREE LARGE ILLUSTRATIONS
ARE FULL SIZE.

For the genuine experimenter who must have
a holder without capacity, and perfectly sprung.
Hunt's "WOBBLY " is ideal. It is impossible
to have fewer parts, or to better insulate, separate
or spring them. Separately sprung legs are far
more effective than a closed-in solid spring top.

•
Code

THE FOOL -PROOF HOLDER

Fig. 974.
"

WOBBLY " Word.

PRICE.. 2/3 each.
THE IDEAL
EXPERIMENTER'S HOLDER
TOO SIMPLE TO IMPROVE

0
Z,

.41

sloe-

Made under patents 242057/24, pro. pats. 30670,25 and 40;26, by

A. H. HUNT, Ltd. (Dept. 1), Croydon, Surrey.
Mention of " The Wireless World," when writing to adverti.9.7rs, will ensure

prompt

attention.
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CD NIDIENSIERS

Are used in many fb.mous sets
e.g. STANDARD -BURNDEPT
B.T-H
POLAR
ETC
See that they are in your set

Bur
REGISTERED

D

UB!

TRADE

ER

ONDENSER CO (1925) LTD

ADVERT. OF THE DCBILIER CONDENSER CO. (1923)
VICTORIA RD., NORTH ACTON, W.3

Type 600
Mica Condenser for
all purposes.
00001-00009 nifd., 2/6
0.001 •-0•006 mfd., 31(With or without gridleak clips.)

MARK

LTD., DIXON WORKS,

TELEPHONE: CHISWICK 2241-.2.3.

The Duwatcon
A Special Variable Condenser giving avery wide
tuning range with only
one coil.
0'0007 in fit 30/-

Advertisements fer " The Wireless World " are only accepted from ¡irons lee believe to be thoroughly reliable.
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Sparta sales are built -on a
reputation for good tone.
That fine full voice is asecret
shared by no other loud
speaker.
The new patent
magnetic compensator gives
a remarkably distinct rendering.
The tone modulator in
the base gives the right interpretation to every item.

IEh erooettg etaeeper
A figure that never failed to attract the
attention of the passers-by. Every day the
figures 660 are attracting more and more
attention because wireless enthusiasts are
realising that the new Six Sixty range
includes valves specially designed to suit
their individual requirements.
The S.S.7 — a wonderful Dull Emitter
Power Amplifier — has evoked widespread
enthusiasm. This Valve is entirely nonmicrophonic and is capable of handling
output sufficient to work the largest Loud
Speaker with entire absence of distortion.
It works at such a low temperature that
even in the dark there is absolutely no
glow from the filament when operating
at the correct •voltage. And this is not all,
—despite the remarkably low temperature
attained, the unique design of the S.S.7
ensures that there is no decrease whatever in
electron emission, in short the 8.5.7 combines unequalled volume with awonderful
purity of tone.
There is no valve that can boast of alonger
life than the Six Sixty 5.8.7, because there
is no valve that operates at a lower
temperature. Test it for yourself, or get your
Dealer to demonstrate it for you.

LOUD SPEAKER
FULLER'S
UNITED
ELECTRIC WORKS, LIMITED
Chadwell Heath, Es sex.
Telephone: Ilford 1200.
Telegrams: Fuller, Chadivell Heath.

LONDON DEPOT:
176. Tottenham Court Road. W.I
Telephone: Museum 9008.

e

For 1-3 valves:
Types HHA, HHB. or HHI.
For 3-5 valves: Types HA or HB.
For 5volves or more : Types A or B.
Types A, HA. HHA£ 15 0
Type B
••
•• 55 15 0
Tg, es NB, HHB .• .
00
Type HMI ••
..
0210 0
Type B models fitted with both volume )
and tone control.

The S.S.7 is a31 Volt Valve, and its current
consumption is so low—only •
lamp.—that
it can be satisfactorily operated from dry cells
or a 4-volt accumulator.
For long life, real economy, and perfect tone
insist on Six Sixty Valves.

S.S.7
Voltage
Consumption

3•7
't amp.

PRICE 22/6
Write for leaflet
S.S.I.7 for full
particulars
of
complete range.

PC3 -ETTER

BY

SIX

TIMES

SIXTY

The Electron Co. Ltd., Triumph House, 189 Regent Street, London, W.I.
A8

Mention of " The Wireless World," when writine to advertisers, will ensure Prompt attention.
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Car Equipment
Manufacturers
hy
Appointment to
11.31. THE

H.T.

ACCUMULATORS

A

CCUMULATOR claims are numerous,
but C.A.V. claim 33 years' manufacturing experience.
The C.A.V.
H.T.3 was designed with that experience
behind it and is constructed to work with
the average broadcast receiver.
It is
electrically efficient and all that can be
desired for really reliable radio reception
Over 10,000 SATISFIED USERS. Moreover, it is exclusively used by those who
know, namely :—

Supplied at II- per volt.
H.T.3. 60 volts
..
60/H.T.4. 30 volts . .
30/ALL C.A.V. H.T. ACCUMULATORS are
supplied fully charged (first charge free).

Mr. W. K Alford, radio 2 DX;
Mr. V. E. M. Oliver, B.A., A.M.I.E.E.,
radio 6 BV;
Mr. J. A. Partridge, radio 2 KF ;
Mr. E. J. Simmonds, M.I R.E., F.R.S.A.,
radio 2 OD;
and others who find them essential when
setting up wonderful records in reception
throughout the world
For your L.T. supply, "Acton"
Accumulators in celluloid or glass.
Write for a copy of our complete Radio
Catalogue.

gLyantriervellaeolro
eduni

ACTON VALE LONDON W. 3

8

lilvertiscreells

`‘
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,GRAN1C

Puaneet Rheostat
(Plain Type).
Pat. No. 190906.
!GRAY,: batmen ,.Raeostet
tVernier Type,.
Pat. No. 195903.

Smooth filament control
lengthens the life of your
IGRANIC Don trotter Rheostat
20 or 30 ohms.
Pat. No. 218604.

he

With the Igranic Wire-wound Rheostats the resistance variaLion is continuous, regular and silent over its whole range.
There are none of the dangerous flickerings and uneven
fluctuations so often experienced with many wirewound and carbon Rheostats.
Ask your Dealer.
Plain Type (4,6,8 or no ohms resistance)
..
Vernier Type (4, 6, 8 or no Ohms Yesielaneel ..
Dull Emitter Type (c.o or 30 ohms resistance)

valves.

You can build the same Igraine Rheostat into each succeed,
ing receiver you contruct and always get the smootheven and noiseless variation which gives perfect filament control and lengthens the lives of
your valves.

cOMPAM.

Write for List U. 160.

Exclusive Manufacturing Licensees of Patent
Radio Essentials.

3/6
W6

5/6

149 , Que en Victoria Street.
Works: BEDFORD.

London.

AAAILA.AV.Ier•Akrdb.lik/A
/
\A/kAige,,AAA,A.

The Big Three
The

ine

&AMYCO' Light -weight
RHEOSTAT.

THE RHEOSTAT OF
DISTINCTION
The RHEOSTAT that is
dependable in operation.
The 'AMC°' Light-Weight RHEOSTAT
ineorporatesa New Method of one hole fixing
that ensures the Knob coming flush 5% ith the
Panel, no matter its thickness.
Is equal in operation and smoothness to the
highest grade and most expensive Rheostat on
the market.
7, 03, 30 and 5o ohms.

2/4

The "Rondar " Rheostat is a quality produeti.,n and is
fitted on many of the highest grade and finest Valve Sets
on the market.
It has velvet smoothness in action, aperfect contact and
accurate adjustment.
Is a reversible Rheostat and by simply turning the knob
can be used for either panel or table mounting.
7, 15 and 3o ohms
..
3/4 each.
50 ohms and Potentiometer 400 ohms, 3'43 each.
Post Free.

ALL GOODS CASH WITH
ORDER SENT POST FREE.
Send for Lists from the Manufacturers.
Agents wanted.

EACH.

A. M. YOUNG &

"THE

RONDAR"

A British Senior Loud Speaker
C.2 inches high, r.t jactas flare.
Cast Aluminium Swan Neck. Perfect Tone. A sound
engineering job, with nothing of the tinniness
of the foreign Loud Speaker. ;coo ohms.

Co.

50».

EACH.

BORDESLEY ST., BIRMINGHAM.
The

ii4ess

World, '

i
i(i;'

I
S

ntz.edisers,

ensut‘' prompt (mention.
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JUST

as the Indian Runner, with his message in a piece
of burnt stick, has been superseded even in his native
haunts by Wireless, so the latest " Devicon" Condenser
surpasses all others in those details that go to make
perfect reception.
The shortcomings of Condensers as a
whole have been met in this the very latest type.
Read
and

he
Zere£-saVeyrezpA
inclanginner-,y

the

following proof of "Devicon"

superiority

Messrs. Payne S: Hornsby Ltd..
Gallowgate,
Newcastle-upon-Type.

Dear Sirs,
We are very pleased to report the excellent results
obtained on a Seven Valve Super Heterodyne Set, using
Devicon" Variable Condensers.
Thinking we might obtain still better results, we
employed in a special Super Het Set 2 of the alleged latest
ideas in straight line frequency Variable Condensers, but We
found that with the use of these there was much less
selectivity at Newcastle, and they failed to cut out Newcastle and bring in either Glasgow, Bournemouth, or London.
Going back to •• Devicon" Condensers again we found that
Newcastle could be cut out and Glasgow, Bournemouth, and
London brought in quite easily, thus proving the extra
'efficiency of " Devicon" Condensers -over the abovementioned Variable Condensers at more than twice the -price.
You are free to use this letter entirely as you please.

VERNita ATTACHMENT eiHNG
ADD/Noe/AL scow morIoN
Omit 0.ro 340 .MovrAirer
CavormsrAT 270/

Sureorermc
Sliouzorg PIECE
,01/0 (No PLATES usro.

Yours faithfully,
T. PAYNE (Signed).

»wale STOP,
No BAce LASN

Fit the new

EXTRA MAP°
FP/CT/ON Disc.

"DEVICON" TRUE SCALE
FRICTION CONDENSER

beCT/OIV

(Patent app'tn. No. 1990 26)

Wm-a.

to your set.

You will be delighted with the improvement.
Supplied in the following ›izes :

Non.POSITION

•001
'0005

OF V
ANES TO PANEL.

. 15/43
1416

.0003
.0002

..
..

14/13/6

Manufactured and fully guaranteed by

&rem SUPPORT.

THE

RADIO

Newd gat')
The

Wireless lroild

DEVICES CO . LTD.,

Street

ii

ti

,

Nottingham.
ebIi,i,

I

tli ,, r()Ji,t;Illy
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SICKLES COILS.

AM

:--.--For the ROBERTS
REFLEXED NEUTRO— E
DYNE (as illustrated) Price 36:— per set. g,..-.
Sec "The Wireless World," July 1st issue.
For the BROWNING DRAKE CIRCUITg
Price 37/6 per set.
For the CRAIG CIRCUIT.
•---_
Price 23/6 per set. g

&nit use HI batteries
Use the hl-L Converter

LC-26 RECEIVER.

M-L Anode Converter
.1. takes current from your L.T.
Accumulator and converts it into
H.T. for your Valves. It is economical to use, needs no attention
and lasts for ever.
eirHE

"Popular Radio" ne... 5925.
GENERAL RADIO VARIOMETER, Type 269
PRECISION OCTAFORM COIL SET ..
AMSCO DOUBLE UNIT CONDENSER
..

..

23'—
30,—
30;—

These are the essential components for the new Cot hadas- 5valve set.
Other specified components also supplied.
48 prier list of American .1frparatus free and post free.

Type BX, driven from a 6-volt
accumulator, gives two simultaneous H.T. voltages— one of
35-85 volts, and another up to
120 volts.
Type BX will also run from a

Teleplione:

4-volt battery. giving about twothirds of these H.T voltages.

Regent 316C
(6 lines)

Price £ 12 : 15 :0

I,

200-202 •
REGENT. STREZI
..LOTNIDON.W. L

Telegrams:

"Pleasingly,

Piece"

Type CX runs on a 12-volt accumulator. giving 35-85 volts and
also a range up to 300 volts
simultaneously.
Price£15 : 0:

The M-L L.F.
Transformer.
he perfect Handwound instrument.
3 ratios.

2516

SECURE THAT EXTRA

You are thus enabled to get any
H T. voltage suitable for your
different valves all from one
source.
The M L Converter
ensures the best use of your
valves, and is areal money-saving
investment.

KICK

Fill in the coupon below, and
we will gladly send you
particulars

WITHOUT DISTORTION

FIT

DYSTO

There is no need to lose
volume with choke and resistance coupling methods
if the "EDDYSTONE"
Conqueror transformer is
used. It gives high distortionless amplification
on a silent background.
Everytransformer is made
with reliable materials
and can be used in power
amplifiers with high voltages and is guaranteed
for 12 months.

179-185, GREAT PORTLAND ST., W.1
Telephone . LAN GHAN1 2323

.ad.
e>>,

e,"

"Jo,
C'
oey

PRICE:

°*
ete— ees›

Ratio 5 :
„
4:

04,.

t. P.S0.2‘....„,

AI'

Mention

THE

"CONQUEROR" TRANSFORMER

S. SMITH & SONS (M.A) Ltd.

e

of " The Wireless World," when 'writing

2 1/«each

No. 129
128
No.

From all high-class dealers.
If any
dewily write direct to the manufacturers:
STRATTON & Co.. Ltd.. Balmoral Works.
Brenuorore St.

BIRMINGHAM.

o advertisers, will ensure prompt attention.
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Five Questions
every valve user ought to ask before
buying his next Dull Emitter

Is it truly
economical /

M

ERELY because a valve is
described as adull emitter does
not necessarily mean that it is cheap
to run.
Its current consumption
may increase as the Valve becomes
older. Or, as is often the case, its
emission may fall off and the valve
will get less sensitive. The fundamental principle underlying every
dull emitter calls for some method
of increasing the electron emission of
the filament. The old way was to
use thoriated tungsten.
The new
way, discovered and patented by
Cossor, is to deposit on the filament
wire atriple coating of aspecial electron-producing material. This coating—built up layer upon layer upon
a metallic base—can never lose its
productivity. Thoriated tungsten, on
the other hand, can be easily ruined
by the use of an excessive voltage,
with the result that the valve becomes
practically useless.

Has it long life?
‘7 0 U don't want to buy avalve
which will only last afew months.
Long life is just as important as current economy. The length of time
avalve will last depends entirely upon
its filament—the only consumable
part. Some valves obtain low current
consumption at the risk of fragility.
Not so the Wuncell which has acomparatively stout filament consuming
only .3 amp. at 1.8 volts.
In the
Wuncell long life is coupled with true
economy.
Its filament temperature
never exceeds 800'C.— whereas all
bright emitteas and some so-called
dull emitters function at z000^C.
Heat has amost destructive influence

on filaments. The lower the working
temperature, the longer the valve will
last. A "cold" valve for example
would be almost everlasting. You
will hardly be able to see the dull
red glow of aWuncell in daylight—
even in the dark it can only be compared to the luminous dial of awatch.

Is it efficient for
long distance work?

E

V EN a long life, economical
valve wouldn't be much use if inefficient. So your new dull emitter
must be at least as efficient as abright
emitter. Almost every wireless enthusiast wants to pick up long distance
Broadcasting.
For this reason the
special Wuncell Wz (with an identifying red top) has been developed.
This valve has exactly the characteristics which will enable it.to respond
to weak oscillations and amplify them
to astrength which will permit effective rectification.
The standard Cossor electron-retaining principles of construction — in
which an arched filament is almost
entirely enclosed by a hood-shaped
Grid and Anode—are responsible for
wonderfully high standard of performance. Wuncell users are everywhere testifying to the efficiency of
their valves. The old idea that to
obtain current economy meant asacrifice in sensitiveness or volume is
being rapidly dispelled by these
superb new Cossor Dull Emitters.

Will it give pure
tone ?

M

0 R E than 80% of the valve sets
in operation to-day are used for
Loud Speaker work. It is important,
therefore, to choose a dull emitter

capable of giving a generous volume
of really good tone. The new Wuncell W3 has been evolved specially
for Loud Speaker use.
Although
utilising the same unique Cossor
principles of construction—the electron-retaining hood-shaped Grid and
Anode—its characteristics have been
modified in order to permit an
immense volume without distortion.
Its Grid—always avital feature in a
power valve—is tremendously rigid.
Each turn of the wire is securely
anchored in two distinct positions36 in all.
The filament is triple
mounted for extra strength.
As a
result microphonic noises have been
completely abolished and a grand
mellowness of tone is the result.

And finally—who
makes it?

N

OT the least important of these
five questions is the experience
of the manufacturer. Valves are not
like electric lamps. They are far
more intricate. They cannot merely
be made to specification. Each step
must be watched with eagle eyes.
Every process of manufacture must
be carefully checked for possible
imperfections. The most delicate
tests must be used to safeguard the predetermined standards of performance.
Cossor Valves have acquired aworldwide reputation. There is hardly
an experimenter of note who has not
chosen them above all others for their
outstanding qualities. Their supersensitiveness—their freedom from
microphonic noises—their sheer dependability under all circumstances—
their long life—their high standard
of uniformity—all these features have
made the name Cossor synonymous
with all that is finest in valve design.

Prices:
Wr. For Detector and LE.

Prices:

lle-

For Detector & 1..1'. 161•
WIta. For H.F. use

Wa. For 11.F. use
14/Voltage r8 Consumption •3 amp.

For use with Z.,
accumulator.

W3. For Loud Speaker use 18/6
Voltage r8 Con ,umption •3 amp.

4- or 6-Volt

aeeeeeeeeeeeeeeeeeeeAeeeeeeeeeeeeeeeeee
Issued by A. C. COSSOR LTD.. Highbury, Loudon, N.3
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Anti-vibration Valve Holders
4....•••• ..e•ee
,

e"
....•

c osmos.

COS/A,
•

No sponge rubber, which abcorbs moisture, is used in the construction of "Cosmos" Anti-vibration Valve Holders. They
are made in two types as shown in the illustration. The panel
mounting type can be readily fitted in place of an ordinary
holder, as the fixing screws have standard spacing while the

gre

baseboard type can be fitted to a wooden base with wood
screws. "Cosmos " Anti-vibration Valve Holders abolish the
objectionable noises due to vibration and "sound coupling" and
obviate trouble from the microphonic tendency of some valves

METRO

VICK

(Proprietors

SUPPLIES

LTD.

Metropolita n- Vickers Electrical Co., Ltd.)

4, Central Buildings, Westminster, London, S.W.1.

Price

f Panel Mounting 12

1Base

1
9

Mounting j

'te.c.e...‘.

)1
4.•
/
7
r•-c&

LECLANCHE

GENUINE

WET

BATTERIES
SEPARATE ELEMENTS.

THE IDEAL SOURCE
OF H.T. SUPPLY.

Model A
Model B

ABSOLUTELY SILENT
STEADY
NO

4

RADIO COMPONENTS

BATTERIES
60-cell

RECHARGING.

(approx.

40-cell

GET

Model A
Model B

NOW.
We are pleased to state that the heavy demand
following our initial announcement has been overtaken and we can now give delivery from stock.

A II

for

Full

elention of

90-volt)

Model A - £2 -12 -6
Model B - £4 -5 -

PRACTICALLY
EVERLASTING.

Write

COMPLETE

(As illustration)

OUTPUT.

ONE

- 9d. each.
- 1/3 each.

Details—RIPAULTS

LTD.,

1,

King's

Road,

ST.

(approx.

PANCRAS,

The Wireless World," when Wriiing lo advertisers, will ensure prompt attention.

60-volt)

- El -17 -6
- £3 - -

N.W.1.

TH E WIRELESS

MARCH 24TH, 1926.

WORLD

ADVERTISEMENTS.

15

los

RATIO TABLE

YOU

CAN'T

GO

WRONG.

Ratio.

y

011 are certain to find the correct ratio for your
set if you use the new R.I. Multi-Ratio
Transformer, for the range of ratios and impedance
values available in this instrument is sufficiently
wide to make it suitable

I

I

—
2

for every Valve and every Circuit.

•—

1

3 —

Although this Transformer has only been on the
market some days, the demand has exceeded our
highest expectations.
We have received large
numbers of letters from enthusiastic users, who
find it to be just what they have been waiting for.
as it has given an additional purity to their circuits
which they have been unable to obtain with
combinations of other Transformers.

—

With the new R. I. Multi-Ratio Transformer, a winding of an
inipcdance suitable for any valve or any circuit can be selected
at wilt and the tapping points of both windings have been chosen
so as to provide the best ratios for the various circuits and valves
now in general use.
In the main ratio it is possible to obtain three alternative values
of impedance, so that actually nine different values of impedance
are available.
The new model is totally enclosed in a steel shroud, treated with
the new cellulose 'car enamel, which is practical!. rust-proof.
The coil itself is treated in such a way that it is suitable for any
climate in the world. The terminal
is a bakelite moulding
of cellular design, so as to completely isolate the terminal connect
thereby increasing Ille insulatbsi path.

A year's guarantee is given with each instrument,
and, in addition, a book of circuits si cowing the
best method of using the Transformer as astandard
coupling.
This new " R.I." product is the best
investment you can make.
It will decidedly
improve the quality of your . reception.

If your Set distorts, the remedy lies with
you.
Write for special leaflet W.W.
THE MARK OF BETTER RADIO

Price
FOR

EVERY

VALVE—FOR

EVERY

CIRCU IT,

THE

NEW

R.I.

MULTI-RATIO

Advt. R. I. Ltd., 12, Hyde St., Ncio Oxford Street, London,
5

Advertisenzents for " The

Wireless World" are only

27/6
TRANSFORMER.

IV C.1.

acceitteil front firms we believe to be thoroughly reliable.
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With Lissenstat control your valve is made sensitive to
atouch—responsive to every fractional turn of the knob.
Electronic emission—that vital force in the correct working of avalve—is accurately controlled. You open the
way to fine detection—signals from farther away are
brought in stronger, sharper than ever before—through
a background of dead silence.
The "Lissenstat" effortlessly allows
you to feel for the point of critical
detection and unerringly find it.
Let the "Lissenstat" play its part
in your search for distant stations
—put an edge on your tuning that
will add valuable range to your
receiver.
SOLD IN THREE
MODEL —

Major
(patents pending)
gives the most
accurate
tuning
possible - 7/6

Lissenstat

Lissenstat Minor (patents pending)
provides Lissenstat control at a
popular price. Has replaced thou ,
sands of inefficient rheostats -3/6
Lissenstat Universal (patents
pending) with its feature of protection for dull emitters • -10 6
Receivers fitted
with Lissenstat
Control
are
equipped for
the finest detection possible.

THERE IS NO WEAKEST LINK IN THE LISSEN CHAIN
Lissen

Limited,

'Phone: Richmond 2285 (4 lines)

A16 .

21-25,

Friars Lane,

Richmond,

Surrey

'Grams: "Lissenium, 'Phone, London."

Mention of " The Wireless. World," when writing to advertisers, will ensure prompt attention.
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BROADCASTING THE BUDGET.
L

ultimately lead to regular or even frequent transmissions
.of the kind.
We should, in fact, welcome Parliamentary
broadcasting if carried out very occasionally and in
special circumstances such as the present instance, where
public interest is so great, in view of the novelty, as
to outl lance ol fj ect ions .•

S we write, the question as to whether or not the
. Budget speech will be broadcast remains undecided, and very divergent views have been
expressed on the subject.
If we are asked what our
0000
Opinion is as to the advisability or
otherwise of broadcasting ParliaTHE WIRELESS LEAGUE
CONTENTS.
mentary proceedings, we should
AND "THE LISTENER."
PAGE
most definitely state. that,
in
435
EDITORIAL VIEWS
HE importance of a strong
437
BROADCASTING PHOTOGRAPHS
general principle, we are opposed
organisation
representing
442
READERS' NOVELTIES ...
to such a course.
In our opinion
SELECT] VE THREE-VALVE REt 'El VER 443
the
listening
public
must
anything in the nature of regular
By H. F. Smith.
:tirely be apparent to everyone
or frequent broadcasting of Parlia449
THE BATTERY Room AT 2L0
who has the interests of broadcastBy R. C. Shaw.
mentary del ates would tend to
... 451
ing and its future development at
PRACTICAL HINTS AND TIPS ...
c‘mvert the House into a stage,
... 453
CURRENT TOPICS
heart, whether his interests are
where. members would always feel
H.—
PIONEERS OF W IRELENS.
technical or purely those of a
that they were being listened to
...
455
S. F. B. Mons>: ...
listener.
An organisation which
By Eli i
sot: Ha wks.
Ify an audience not always in symcan represent the wishes of the
W
IRELESS
(111R:ulTS IN THEORY AND
pathy. with their views and always
457
PRACTICE
public user of broadcasting decritical of their powers of oratory.
By S. O. Pearson.
serves the support of the technical
Popularity amongst the public
461
PROBLEMS OF TELEVISION ...
as
well as the non-technical sec.
I
.
Wo-sTAcE
RADIO
F
REQ
UENCY
A
MPLIwould tend to depend more upon
463
FIER (e,intini/Pd)
tions of the public.
eloquence than up,m substance in
By W. James.
There is already established in
speeches, whereas it should be reOseu.i.A•ri,.›; wrrnotrr REACTION ... 467
this country an organisation, the
membered that not always the best
By Dr. H. Krüncke.
name of
which
is
probably
orators make the best statesmen.
BROADCAST BREVITIES ...
469
familiar to all our readers.
We
PRACTICAL SWITCH MAKING ...
471
and, in fact, the reverse is not inBy H. J. Tornio.
believe that the Wireless League,
frequently the case.
Apart from
Tits WIRELESS LEAGUE BEANCI1Es ... 474
under the chairmanship of Sir
these points. the .
re are, of course.
LETTERS TO THE EDITOR
475
Arthur Stanley, tills a muchREADERS' PROBLEMS ...
477
many other objections which might
needed place in the fabric. of
well be raised against the principle
broadcasting.
Such an organisaof broadcasting the proceedings
tion can act as the mouthpiece of the listening public, and
of the House as a regular programme feature.
can express their views and wishes t•o the authorities reWhen, however, a special occasion arises, as, for insponsible for control of the service, and, working as it
stance, in the case of the Budget speech, the matter might
does in close harmony with the Radio Society of Great
well be viewed somewhat differently. There are millions
Britain, there is no question of conflicting interests.
who' may never have the opportunity of listening in the
The success and the utility of such an organisation
galleries on such an occasion, and from the point of view
are directly proportional to its membership, and
of national education .such an exception might well he
is, therefore, of supreme importance that the Wiremade without the creation of .
a precedent which would
A 17
.L

T

9

"7

"

W'fiTiShOg.
WCFild

436

less League, if it is to fulfil its purpose adequately,
should maintain and
augment
its already
large
membership. Because we believe that such an organisation is necessary and valuable, we have arranged
with the Council of the Wireless League, to assist
them in publicity and in furthering the interests of
the League generally. In the present issue of Thc Wireless World is incorporated the first of a section to be
known as " The Listener," constituting the Journal of the
Wireless League. After the present issue a similar section will be placed at the disposal of the League in the
first issue in May, 'and thereafter with the first number
each month. In the pages of "The Listener" will appear
news itenis and announcements regarding the activities of
the League.
We wish to make it quite clear to our readers that the
inclusion of this section, entitled " The Listener," in
The Wireless World does not in any way constitute' The
Wireless World the official organ of the Wireless League.
We shall at all times regard ourselves as entirely free
to offer helpful criticism, should occasion arise, on the
policy or general activities of the League. In matters
concerning the League, as well as in every branch of
wireless activity, the complete independence of The Wireless World will always be regarded as an integral part
of our editorial policy.
0 000

THE BROADCAST COMMISSIONERS.
HE points raised in our Editorial of last week
concerning the qualifications for the new commissioners recommended by the Broadcasting Committee have been taken up in several quarters, and strong
support is given to the view which we expressed that the
remuneration likely to be authorised for the new commissioners would be inadequate to secure the services of men
of the qualifications stipulated in the Broadcast Report,
if such commissioners, to be eligible for appointment,
had to be entirely free of all other commitments. Men
of such calibre are not to be found in idleness, ready to
take on such a new task, but rather they would be men
busily engaged in affairs whose ability had placed them
in such a position that the maximum remuneration to
which they would be entitled, if appointed as broadcasting commissioners, would not tempt them to give up their
present commitments.
We are of the opinion that a definite mistake has been
made in recommending that the commissioners should be
men and women unhampered by commitments, b%cause
we believe that persons intimately concerned in the success
of the broadcasting service are those most likely to take
an active and energetic interest in furthering the interests
of broadcasting. No doubt a Commission composed of
persons not disinterested would result in acertain amount
of conflict of opinion, but careful selection of the commissioners so that no one interest would be disproportionately
represented would serve the purpose of maintaining
the requisite balance, whilst a totally disinterested chairman, adequately remunerated." would ensure that no
special advantage was gained, either directly or indirectly,
by any particular interest through having direct representation on the Commission.
.
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RUGBY TELEPHONY.

ANY letters have been received from readers respecting the recent telephony tests across the
Atlantic, carried out between the new Rugby
station telephony transmitter and New York. Some of
these letters have been published, since they contained
interesting accounts of the reception of these transmissions. We would point out, however, that several letters
which reached us did not receive publication for the
reason that they flagrantly contravened the Post Office
regulations respecting the use of a wireless receiver. It
is expressly stated that the licensee of a wireless receiver
must not make known anything which comes to his knowledge through the interception of traffic between stations.
Those persons,- therefore, who disclose the nature of the
conversations carried on between Rugby and New York
are transgressing the regulations under which their receivers are licensed. In the early days before broadcasting, when only Morse transmissions were available to
listen to, the importance of this regulation was certainly
fully recognised, but to-day, when so much broadce.tst
telephony is available for common reception, it is, perhaps, not unnatural that the mistake should be made
of regarding the telephony experiments from Rugby in the
same class as broadcasting It is well, however, that this
mistake should be pointed out promptly. It would most
certainly discount the value, from a commercial point of
view, of wireless telephony as a means of intercommunication unless the rule were most rigidly enforced that anything overheard should be treated' with the strictest confidence. Our view would be that the Postmaster-General
would be fully justified in taking any action in his power
to put a stop to any contravention of these regulations.
0000

A WIRELESS BALLOT.

A

PAGE in the advertisement section of the present
issue is devoted to a Wireless Ballot Competition,
which may be of interest to many readers. The
competition is to arrange the contents of the issue in order
of popularity, and prizes are to be awarded to those whose
entries most nearly coincide with the popular vote. An
additional vote is required, giving the section which is
most appreciated by each entrant for the competition.
0000
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BROADCASTING

PHOTOGRAPHS.

N this issue we are able to publish the first detailed
account of apparatus which provides a practical and
simple solution to the problem of the transmission of
photographs by wireless. The apparatus has been de,
eloped by Mr. Thorne Baker, whose earlier work in this
connection is already well known. We have been fortunate in 'having had the opportunity of carrying out
actual tests of the efficiency of the apparatus between two
experimental stations of The Wireless World in London
through the courtesy of Mr. Thorne Baker. The apparatus has been developed to a state where it is now available for use for transmission of pictures from a broadcasting station, when the pictures can be received with
comparatively inexpensive apparatus suitable for adding
to existing wireless receivers. We anticipate that very
shortly the broadcast transmission of pictures in this
country will have become a matter of common occurrence.
25
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Wireless Phototelegraphy as a Public Service.

EE1NG by wireless " is at frequent intervals
made a headline in our daily press.
The introduction of broadcasting marked the practical
application of steady progress and mature il development,
and speech transmission by wireless suddenly appearing
as a public service led many who do not follow the constant evolution of science to wildly speculate, by forecasting, that wireless television is but next in sequence to
broadcasting. There is no indication yet that the transmission of moving pictures is nearing perfection.
In
fact, although a good deal of spade work is being carried
out, no evidence is to be found of any definite step forward having been made towards the achievement of television. An invention which is to embody many branches
of science is not the outcome of spontaneous thought, but
is a slow building-up process following a definite line of
development.
A Step Towards Television ?

The transmission of pictures by wire or wireless is a
stepping-stone, in its effect, to the accomplishment of
television, but in the methods adopted the one is in no
way related to the other.
In sending a moving picture
of even small dimensions, say un, square, that picture
must he analysed probably into goo parts, and the light
intensity or colour of each one of these parts must be
communicated to the distant station with the rapidity of
16 times a second if a clear image is to be maintained.
5

Thus, in an endeavour to devise a system of television by
drawing from the storehouse of scientific! achievement as
it is to-day, the inventor is faced with the problem of
devising apparatus capable of transmitting
14,400
messages a second in order to obtain a picture just tin.
square.
A very dirent story is the transmission of a stationary
picture such as a drawing or photograph.
Here the
speed of transmission is less important, and is only
governed in its relationship to cost or the time that the
transmitting apparatus is monopolised in reproducing the
picture.
Several workers have developed successful
systems of telephotography, and mention might be made
of M. Belin, the American Telephone & Telegraph Co.,
R. H. Ranger, of the Marconi Company, and T. Thorne
Baker.
It is to Mr. Thorne Baker that credit is due for
developing a remarkably simple instrument capable of
being used in conjunction with wireless transmitting and
receiving apparatus and by means of which almost perfect
pictures of useful size can be communicated in a reasonably short time.
Outline of the Process.

The system in brief consists of the re-photographing of
the picture on to a piece of copper foil so that the copper
surface is left clean for those parts of the picture representing shadow, whilst the high lights are marked by a
deposit of a non-conducting film.
The copper plate is
A 19
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Broadcasting Photographs.—
then bent round the face of a cylinder, which is slowly
traversed in the same way as the needle of a phonograph
recorder traverses the surface of a cylindrical record.
The needle in this instance makes an intermittent contact
with the copper, the circuit being broken for the high
lights and made at those portions representing deep
shadow.
The fluctuating potentials thus obtained are applied
between a platinum point and a cylinder wrapped with a
chemically treated paper, the cylinder being exactly
synchronised in its rotation with that of the transmitter.
The chemical solution is decomposed under the action of
the current, producing a dark blue compound, so that
whenever the circuit is completed at the transmitter In
virtue of the needle passing over a " dark " portion of
the picture amark appears on the cylinder at the receiver.

MARCH 24111, r926.

This " screen " is produced by photographing the
object (or a photograph of the object) through a parallel
lined screen placed just in front of the plate. The screen
is covered with opaque lines ruled with mechanical regularity with a space between each line and the next equal
to the thickness of the lines, similar to the method employed in making printers' blocks, although in the latter
instance the screen is ruled into squares. The copper
plate, after being polished, is sensitised with a solution
of gum containing ammonium dichromate, and the plate
is gently heated to dry the film.
The action of light
during exposure renders the gum insoluble in water, and

THE TRANSMITTER.
A copper plate bearing tife image is
secured to the face of the cylinder, which, revolving under the
needle, causes interruptions in the path of the current passing
between the insulated carriage and the cylinder, the picture being
recorded with a hard non—conducting gum
The stylus is propelled
across the picture by a knife—edged wheel travelling in a screw
thread.
Shown in detail is the arm carrying the needle; a tension
spring adjustment provides the necessary critical pressure.

This simple arrangement requires elaboration, and it is
the refinements which have been introduced that render
the system essentially a practical one anti wherein its
merit lies.
Making the Copper Plate.

The markings on the copper plate of the transmitter
can be seen in an accompanying illustration. The image
is not just a simple on in which the insulating material
adheies in places and not in others merely according to
light and shade, but will be seen to be composed of a
number of transverse lines.
The high lights consist of
wide black lines with very narrow spaces between them,
whilst those parts which are to appear black in the finished
image consist of wide white lines separated by thin
black spaces.
A 20

so by washing, the parts not changed by light may be
dissolved away. After drying and, perhaps, gently heating to harden the surface, the copper plate is wrapped
round the brass cylinder of the transmitting instrument.
the ends being secured together with a strip of -gummed
paper or metal clip.
The mechanical details of the transmitting machine can
be readily gathered from the drawings. It will be seen
that a needle point, actually a gramophone needle, is set
up in an adjustable spring holder making asuitable angle
to the face of the cylinder The needle arm is secured
to acarriage which hears aknife-edged wheel made to rest
SI
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Broadcasting Photographs.—
in a fine thread on an extension of the spindle of the
cylinder.
The needle
is
thus advanced across tut•
copper plate as the spindle
turns, moving on by a distance equal to the pitch of
the thread at each revolution.
Synchronisation.

439
gramophone motor is adjusted to rotate the cylinder
once in roughly just under
one second.
It will be seen,
therefore, that the rotation
iii the cylinder is stopped for
a very brief moment at every
revolution and is released at
definite one-second intervals.
Pamage to the clockwork,
tthich might be occasioned
by the sudden stopping. is
itreventef
Ity the slipping
clutch.
(..reiving equipments are
f•f titi ruile!I in
the
same
manner by accurately timed
pendulums, and discrepancies in pendulum afljustment
Ifotween transmitter and receiver would be evidenced

A novel feature in the design is the du\ ice employed
for ensuring that the cylinder shall revolve at definite
speed, for it is obvious that
if the transmitting and receiving cylinders were not
perfectly synchronised a distorted picture would be produced. A gramophone motor
with the usual speed control,
revolves the cylinder, the
drive being provided through
a slipping clutch.
A steel
rod projects from the spindle
and engages on a catch
which arrests the cylinder in
its rotation, though.it can be
TRANSMITTING PICTURES.
Here the transmitting instrument
released by the action of an
is shown with a low power valve transmitter.
Working on 90
metres with an input of about tO watts, pictures were transmitted
electromagnet. The electroover a distance of ten miles, though the range of transmission
magnet is energised at defimay be normally taken as approximately equal to the telegraphic
range of the set.
nite intervals of time from a
battery supply controlled by means of a swinging penduby distorting the image from
lum fitted with contacts to make and break the circuit.
a rectangular shape to a
The pendulum is tinted to beat seconds, while the
parallelogram.
It is advisable, also, that the transmitter and receiving pendulums should make circuit
simultaneously, or otherwise
the
received
picture will
fiverlap the join
in the
SYNCHRONISING
BY PENDULUM.
paper.
Interrupted currents
at
regular
second
In practice there is no
intervals
are
obgreat difficulty in adjusting
tained for controlling
the trigger equipa pendulum to keep exceedment which ensures
ingly accurate tinte for the that the transmitting and
recording cylinders revolve at
duration of the transmission aconstant rate of one revolution
a second.
f tu e picture , NN -1
1 St a
starting
edge
of
the
transmitting plate
black line on the
re the image will appear with regard
will indicate ti
to the join in the paper at the receiver, so that
adjustment can be magic lefore reception is pro
'ceded with.
A mof I
inert t
ion to the pendulum method consists of
intermeshing one of the pinions of the clockwork motor
tyith a clock movement controlled by means of a balance
wheel.
Recording the Picture.
THE SYNCHRONISING DEVICE.
The electromagnet arrests
the rotation of the cylinder for a brief interval at every revolution.
The trigger is pulled up at regular second intervals, the time being
accurately maintained by a swinging pendulum fitted with contacts
for breaking the circuit.

3

The receiving instrument is identical with the transmitter except that a blunt-ended platinum stylus replaces
the sharp steel needle of the transmitter.
In place of the
A 21
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Interrupting the Grid Circuit.

The simplest method of interrupting the wave trains

at the transmitter consists of connecting the needle and
copper plate on the earth side of the grid 'leak in the
same manner as a key is often connected for telegraphic
signalling. Thus, on the dark parts of the image, which
is anegative, the grid circuit becomes broken and oscillation ceases, whilst where the copper is exposed oscillation
is set up. The duration of the wave trains depends upon
the width of the gap of exposed copper between the suc-.
cessive cross lines produced by the screen, and where a
full black image is to be formed one finds that the screen
lines are practically removed, leaving a clean copper surface, the half lights producing short wave trains equal
in duration to the intervals between them.
This method of breaking the grid circuit, although
quite practical and was successfully used in actual transmissions carried out by The Wireless World through the
courtesy of Mr. Thorne Baker, is not the most satisfactory,
as many transmitting amateurs will agree who have experimented with grid leak keying, and particularly on
short wavelengths. No arrangement ordinarily used for
telephonic modulation can be adopted, for it will be seen
that the note-frequency, is• constant, and we are only
concerned with the duration of the wave trains.
An improved arrangement consisted of connecting the
filament and plate of a valve in series with the high
tension supply and causing the revorving cylinder to
interrupt the grid filament connection in the manner of

• WIRELESS TELEPHOTOGRAPHS.—Two of the wireless—

copper plate is the moist chemically treated paper.
A solution is prepared .by mixing starch paste with
potassium iodide, into which the moderately absorbent
paper is immersed and dried off to a just damp condition
by pressure between blotting paper. The paper is held
in position by aclip provided for the purpose. A current
of one milliampere through the wet paper will produce a
deep blue image, due to the release of iodine at the positive pole, which, of course, must be the platinum stylus.
The blue compound is produced by the reaction of the •
iodine with the starch, and only retains its deep colour
so long as the paper remains wet. On drying out the
image loses some of its richness by turning to a light
brown.
By connecting togettier a transmitting instrument with
its copper plate and a receiver with its starch iodide
paper through a pair of leads, in one of which abattery
is connected, a system of telegraphic picture transmission
is established.
Wireless Phototelegraphy.

To apply the Thorne Baker apparatus, making use of
a wireless link between the transmitting and receiving
stations, one is faced first with the problem of controlling
the transmitter in accordance with the circuit interruptions
produced by the needle travelling over the copper plate
carrying the image. Next, the wave trains al the receiving station must be suitably amplified to cause rectified
current of sufficient value to pass between the recording
stylus and the cylinder carrying the starch iodide paper.
A 22

—transmitted pictures.

When first recorded the image is purple
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Broadcasting Photographs. —
the series valve sometimes used in high-speed telegraphic
work.
Modifications Necessary at the Receiver.

As to the receiver, whieh may primarily comprise a
detector and One or two note magnifying valves, it is,
of course, essential to use reaction or a separate oscillator
ortvert the wave trains to an audible note.
It may be
pointed out that nothing %you'd be heard in a pair of
telephones unless thc receiver were in an oscillating condition and adjusted to heterodyne the incoming signal.
and for
amplification to b e- effective the oscillator or
reactilin coupling must be adjusted to prodtwe a beat note.
The fluctuating current output after I.. V. amplification
can be applied to the receiving cylinder bv connecting the
stylus in th ,., plate circuit and applying sidlicient negative
grid bias to the last valve to cut ,
,
ff any constant current
flow through the valve tt hen no signal .is being received.
Such an arrangement, in •effc't, is operating the valve as
an anode rectifier, and a better system is to transi 'ruler
couple an additional valve prot idled with a leaky grid
t" uni
so that the alternating note-frequency currents
are suitably rectified.
It should be explained that only
unidirectional currents have the effect of bringing about
chemical reaction in the paper.
Sending Pictures by Wireless.

tests carried out tu determine the In
methods of transmission and reception pictures 0eH
transmitted over a distance (if al ,out 10 miles gin
a wavelength of 90 metres %%ill' an input at the transmitter of to watts.
The originals measure sin. x
and the time taken for sending a picture was about six
minutes.
'['he image %then (Iry is. of course, in brown.
and the contrast not quite so giloil IS in the copies reproduced here in black and white.
The vertical lines are
produced by the recording stylus. tthilst the transverse
" wavy " effect is accentuated by the action of .the scr een
used in the process of making the printer's blocks.
Experiments have been conducteul . by the author to
investigate the suitability of the system for the transmission of line drawings. Here no difficulty arises, and it is
probable that pictures in black and wl l*ite line preceded
the development of methods applicable to the reproduction of photographs in half-tone.
The nipper plate lor
line (framing transmission is prepared by photographing
'in to the gum-dichromate treated c,,pper. and the ruled
screen used for half-tone pictures is dispensed with. The
line thickness should not be less than about 1'25th of an
inch, and a moderately thick line is recommended t., (•ornponsat e for small errors in synehronisation and th e ver y
slight smudging effect produced on the recorder due to
the dainpness .of the paper and the prolonging of th e:
ch
emical action
for a brief interval of time after the
current ceases.
Th e experiment s so far conducted show conclusively
that 'pictures can, by methods not unduly inconvenient, be
transinitted between wireless stations with a satisfactory
degree ..of definition to render the system of immediate
general utility.
The receiving instruments which are shown in this
article were manufactured by Messrs. W. Watson and
In

THE IMAGE AS PREPARED FOR THE TRANSMITTER.
The cross-lines, produced by photographing through a ruled
screen, are composed of a hard non-conducting film.

S. ins. lad.
They are inexpensive to produce, and the
operating skill necessary is as easily acquired as the ability
to manipulate a gramoplkine.
Illustrating the Broadcast Programmes.
now stand in the way of introducing
picture transinission to our broadcasting' service, for, as
far as re(mition is concernell, a good hnage ontld
undoubtedly be obtained within 20 miles of a broadcasting station with a detector valve and one-note magnifier, by replacing the telejiliones with the recorder and
increasing the negative bias on the note magnifier.
'fhe addition of a low-frequency rectifying valve
would, of course increase the range of reception and give
a much brighter picture.
At the broadcasting station the
special controlling equipment recommended in this article
is not entirely necessary. and the writer would suggest a
form of valve-operated hummer placed in front of the
microphone and controlled by the revolving copper plate,
an arrangement carrying with it the advantage that picture reception can be accomplished without the need for
heterodyning.
F. II. H.

Nothing should
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A Section Devoted to New Ideas and Practical Devices.
COIL FORMER.

An undesirable feature of many
types of low-loss coils is that the
cross-Section of the coil is not circular. A coil with very low losses and
of circular cross-section can be built
up by the following method:
The former is cut, as indicated in
the diagram, from thin ebonite or
paxolin tube, the waste pieces being
retained.
To wind the coil the
former is slipped over a cylindrical
piece of wood or other convenient
support, and the coil is wound with
the waste pieces inserted between the
slots. When the coil is finished the
former is slid over the cylinder and
the waste pieces removed, leaving a
perfectly cylindrical coil with only a
small amount of insulative material
in the supports. A further advantage of this method is that the rather
fragile former is prevented from sagging in the middle under the pressure

polished front, thus spoiling the appearance of the panel. If the panel
is placed with the polished side
downwards on a pad of thick blotting paper this trouble will be entirely
obviated.
If possible, the panel
should be clamped down to the pad
with strips of wood screwed at each
end to the bench.—F. O.
0000

LIGHTNING ARRESTER.

The lightning arrester illustrated
in the diagram is constructed with
two telephone-type terminals mounted
•

IMPROVED DOUBLE-THROW
SWITCH.

Spark gap lightning arrester..

Low—loss farmer used in the construction
of cylindrical coils.

exerted during the process of winding.-1- B. S.
0000

DRILLING POLISHED EBONITE.

It is often difficult to avoid scratching the surface of polished ebonite
during the process of drilling, and if
the panel has been marked out and
drilled through from the back the
hole is apt to break out on the
A 24

VOLTMETER HINT.

In order to increase the range of a
voltmeter, it is necessary to connect
aresistance of suitable value in series.
An ordinary potentiometer of the
wire-wound type is very suitable for
this purpose, and is a component
which most amateurs possess.
By
this means it is possible to use a low
range filament voltmeter for measuring the voltage of the H.T. battery,
the correct value of resistance being
found by a series of experiments with
batieries of known voltage, or by
comparison with another instrument.
—F. W. L.
0000

on a small ebonite base. The holes
in the terminals are drilled out to
approximately tin. diameter in order
that an ebonite rod -hin. diameter
may lie inserted, together with two
pen-nibs. The points of the nibs
face each other, thus forming aspark
gap, and the distance may be adadjusted to suit any given conditions.
The aerial and earth connections to
the terminals may be made to soldering tags fitted underneath the base.
—A. E. W.
VALVES FOR IDEAS.
Readers are invited to submit brief
details, with rough sketches, where necessary, of devices of experimental interest
for inclusion in this section.
A receiving valve will be despatched to every
reader whose idea is accepted for
publication.
Letters should be addressed to the Edi'or," Wireless World and Radio Review," Dorset House,
Tudor St., London, E.C.4, and marked "Ideas."

The ordinary double-pole changeover switch requires a considerable
amount of space in areceiver to allow
for the movement of the switch
blades when changing from one position to the other.
The diagram shows how a switch
of this type may be modified to operate with a limited movement.
A

Change—over switch with
movement.

limited

horizontal switch blade is soldered at
right angles to the lower ends of each
of the original SNl itch blades which
then serve as the operating handle of
the switch. By this means the switch
may be conveniently mounted behind
the receiver panel and operated from
the front of the panel by the original
switch blades projecting through
vertical slots in the panel.—R. N.
28
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One Knob
One Dial

A Loud Speaker Receiver
complete £13:18:6

A,vill

Loud Speaker Receiver whose performance
delight the enthusiastic amateur, and

one that is so convenient and easy to handle
that it may be used by most of the household.
HIRE PURCHASE .
Messrs. Taylor & Co. Ltd.,
49/53, Sussex Place, South
Kensington, SW. 7. (near
South Kensington
Station), are prepared to
arrange for the sale of
A.J.S.
Receivers
and
Loud Speakers on easy
payments.

The quality of reproduction is so exceptional that it
could well be taken as a standard of perfection by
those who construct sets of their own.
The cabinet is Mahogany and of beautiful design.
Valves, etc., being enclosed but instantly accessible
by raising the top of the cabinet.
The range for loud speaker reception under normal
conditions is 25 miles from ordinary B.B.C. Stations,
and loo miles from High Power Station.
SPECIFICATION OF COMPLETE INSTALLATION.
Cabinet Receiver, 2—Valve Type " Z" as illustrated.
1 A.J.S. Junior Loud Speaker.
r Accumulator, A.J.S. Luca, "Milam" 2 volt 50 amp. (actual).
2 Valves A.J.S. Mullard 2 VOlt Dull Emitter.
2 50 volt H.T. Batteries.
x each A.J.S. Coils, 45 and 5o to cover 255-550 ne-ti.s.
x Set of connecting Wire.
s Coil (zoo ft. Aerial Wire, Copper 7/22 gauge).
a Shell Insulators. z-9 in. Lead-in Tube.
Price of Receiver only, £8 :2 :6. Price complete £13 :18 :6.
All prices include Royaltius.

Please send nie Publication No. 120.

A. J. STEVENS & CO. (1914) LTD.,
RADIO BRANCH
Telephone: 1748 (7 lines).
LONDON

— WOLVERHAMPTON .
Telegrams: "Reception, Wolverhampton."

SHOWROOMS:
122(124, Charing Cross Road,
London, W.C.2.
Telegram!: "Ajayessco, Westeent, London."

Name
Address

Telephenc: Regent 7161-2.

GLASGOW SHOWROOMS: 223, St. George's Road, Glasgow.
Telephone: Douglas 31.19.
Telegram5:" Re,'eption, (.1a5gow."

W.W. Mar. 25 26
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CHARACTER
look al the
monolith standing
on London's Embankment — the
quaintly
etched
cuneiform Will
immediately carry
your mindto Cleopatra and the glories of old Egypt.
Just character. .

MATCHED

TONE

HEADPHONES
you're iond of sitting up in the wee
Isma' hours to stretch ahand across

Stud for illustrated catalogue p,st fr,r.

CLEARTRON RADIO Ltd
One Charing Cross, London.
NVorks : Birmingham.
Telephone
- - • Regent s o
Grotto
• Cleartron. Webtrand, Lee..

F

the world, Matched Tone are extremely
able confederates. With radio you an
continents and with Matched Tone it becomes easier, "comfier" and much more
efficacious. Distant signals stand out
clearly; Matched Tone grope in the
ether with unfailing accuracy.
The
specially matched receivers make them
super-sensitive and tone perfect. You
are logging a new call -sign every
day
with
Matched
Tone.
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PRICE.

volt
Acc.

2

C.T.a5

6 volt
Acc.

C.T.a511

6 volt
Ace.

12/6

Filament Volts
..
Filament Amps
..
o'c8
Anode Volts ..
33•150
Voltage Amplification
Factor
..
8
Impedance
..
z7,500
Mutual Conductance
•• Sou
Plate Current Saturation at 30
Volts over Smillia•nps.

CT.08
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Amer-iea's Foremost Valve—all British Made.

1

CLEARTROINI
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20/Table-Talker

Character peeps out at you
in many ways. The head,
and the line of aman's jaw
will generally tell you
his character. And most
things have character written on them for all to see.
Look at the monolith standing on London's Embankment—the quaintly etched
cuneiform will immediately
carry your mind to Cleopatra and the glories of old
Egypt.
Just character.
CLEARTRON valves have
acharacter all their own.
You cannot class them as
ordinary; there is no valve
which quite comes up to
the CLEARTRON standard. You know that their
manifold advantages are
definitely guaranteed.
CLEARTRON are all dull
emitters sold at standard
prices.
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Afention of " The 11«ireless World." 'when writine
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Balanced H.F. Amplification with Reaction.

T

HE number of broadcasting stations in Europe has
now increased to such an extent that it has been
possible to allot only the minimum practicable
separation between adjacent wavelengths. Clearly, therefore, selectivity must be the lirst consideration in the
design of any receiver intended for other than purely
short-distance reception. As an example of this. it may
be mentioned that listeners in North Wales and the Isle
of Man, who have been accustomed to listen to Manchester, are finding in some cases that this station is
being interfered with by Dublin. Although the problem
of eliminating a powerful local ttation in favour of a
distant transmitter on near-by wavelength is admittedly
not an easy one, the lack of selectivity revealed by the
complaints mentioned above shows plainly that the design
of the receiver is at fault.
In all probability, directcoupled sets with highly damped circuits are being used,
('alling- for tight reaction coupling r,-ith consequent difficulty in operation and impaired quality of reproduction
if the tuning is to be
sharpened.

The receiver to be described in this article comprises the popular combination of three valves, functioning respectively as highfrequency
amplifier,
regenerative
detector,
and
L. F. amplifier.
The fact
that aerial damping is reduced by the use of a
primary circuit (not sepa ratel)'
tuned)
necessitates
the application of some artificial stabilising device; in
this case the " neutrodyne
principle has been adopted.
In order to compensate to
some extent for the inevitable
damping due to the inclusion of leaky-grid condenser
2

Adaption for Long

wavelengths.'

The need for making provision for reception -of the
long-wave station is always rather a problem in the design
of a receiver of this description, due to difficulty in
arranging for interchanging of the H. F. transformer.
In this case the expedient of eliminating the higho frequency amplifier on the
H.T.+ long waves has been adopted
Referring to Fig. 2, which
REACTION
shows the complete circuit
TO
diagram, it will be been that
L F.
the grid circuits of the first
two valves are broken by the
H T; insertion of pairs of." Clix "
sockets (W, X, and V, Z).
which can be bridged when
required, and provision is
made for adding inductances
N.C.=
RC=
to the grid (6.1..C.) and reaction circuits (R.I..C.).
As the small number of
turns wound as a continuation to the short-wave grid
coil are quite inadequate as
an aerial •
inductance on the
longer wavelengths,
it is .
arranged that more turns
'vVVV%—i
may be included and an
extra socket (A 1) is fitted,
rig. 1. — The simplified circuit diagram, showing arrange—
in order that the aerial lead
ments for 250-500 metre reception.

V

The Circuit.

rectification, regeneration has been introduced between
the anode and grid circuits of the detector valve, and is
controlled by a variable condenser, the setting of which
governs the amount of oscillating H. F. energy fed back
to the grid. A potentiometer is fitted to control the grid
voltage of the detector valve, and is a very useful reline ment for long-distance 'work, but may be omitted if
desired. Two pairs of output terminals are provided in
order that loud-speaker and headphones may be used
interchangeably ;a switch is inserted for easy changingover from one to the other. The sineplified circuit diagram
is given in Fig. r.
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Selective Three-valve Receiver.—
may be connected to the junction point between the fixed
coil and the loading coil.
Coil Construction.

MARCH 21111, r926.

end of the former, and the remainder on the lower end,
D being immediately under B, and G under A. Other
methods of construction are permissible, and, indeed,
some of them may have slight advantages, but are generally more difficult. In this connection, the reader is
referred to a note in the " Practical Hints and Tips "
+H.r. i
o

When the H. F. valve is cut out of circuit, it becomes
necessary to provide reaction on to the aerialgrid .coil; this is carried out by switching the
current fed back via the reaction condenser
+H.T.2
through a tightly coupled plug-in coil by means
of .the switch S,.
It will be as well to describe - in detail the
construction of the special components required.
The aerial-grid coil consists of 8o turns of No.
24 D.C.C. wire wound continuously on an ebonite tube
(.>
e
s
r.,R.L.C.
2îin. long and 2/sin. in diameter, a tapping being taken
L.0
at the fifteenth turn from the
'
start by drilling a small hole
AI
in the wall of the tube, and
passing through it a short
length of the wire, doubled
0
back on itself, and of suffiv\AAA.-1
,nAnh-1
LT.
cient length to reach a solo
dering tag screwed to the
Fig. 2.—The complete circuit diagram. Long-wave loading coils are shown in dotted lines.
end of the former. This is
C1,CI, C4 = e•000s mid.; C ;- 0.0003 mfd.; C-, = 0.001 mid.; C;, C7= 1 mid. R, = 2 megohms;
R2
Potentiometer, 300 ohms; R.C. - Reaction condenser.
for connection to earth;
there are thus 15 turns in the aerial circuit and 65 turns
section of the issue of this journal for February 3rd.
in the grid circuit. To obtain a tight coupling between
The H.F. choke may be wound on a bobbin former,
this winding and the long-wave loading coil, it is necesof which a sectional sketch is given in Fig. 6.
This
sary that the tube projects as little as possible beyon'd
may be built up with three ebonite discs, or turned from
the grid end of the winding, and, as there will not be
the solid. The centre screw should project far enough
sufficient room for another soldering tag, the end of
to enable it to be held in the chuck of a lathe or hand
the wire is bared, and passed
E A
G
several times through a hole
A.
drilled within -Mn. of the edge,
..........-.---....I.-.
REACTION
thus affording a junction point
B.
giving a short, direct connection.
C.GRID
The construction of this coil is
illustrated in Fig. 3; the exact
height of the brass supporting
bracket will depend on the type
of coil used for loading, as the
axes of the two inductances should
Fig. 3.—Construction
of the aerial grid coll.
coincide.
The Neutralised Transformer.

The high-frequency transformer is shown in Figs. 4
and 5. Another length of ebonite tube din. long and
2Lsin. in diameter is required, and carries three separate
windings.
The first, consisting of the neutralising and
primary sections, has 48 turns of No. 36 D.S.C. wire,
tapped at the 24th turn. The smallest possible spacing
(merely for insulating purposes) is allowed between this
section and the secondary, which has 65 turns of No.
24 D.S.C. wire. Above this is the reaction winding, of
45 turns of No. 36 D.S.C., spaced by iin. from the
top of the secondary.
All windings are in the same
direction and the various ends are taken through holes
drilled in the former to soldering tags arranged round
the top and bottom -edges of the tube. The connecting
tags, marked A, B, and C, are mounted on the upper
L 28

D.FIL.
E.
PLAT E
F.
KT.
G.140.

21
/r
4.—Construction of the H.F. transformer.
•

drill, and the slot is wound full of No. 40 D.S.C. wire.
Alternatively, a ready-made choke may be used.
The main panel and the back terminal panel may
be drilled in accordance with Figs. 7 and to, and the
components mounted in position. The " Clix " sockets
are spaced suitably to take the twin plugs of the same
18
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Selective Three-valve Receiver.—

make ; these latter, incidentally, as supplied, are joined
together by insulating material, and must be connected
by a small piece of wire secured under the nuts. The
baseboard components are D.OW screwed down, as indicated in Fig. 8, special care being taken in mounting
the coil and coil sockets.
The panel is secured to the
base by wood screws, -two brass brackets giving additional support..
Before joining them together, it is
necessary to put on some of the wiring in the less accessible positions.
NO.
r6 tinned
copper
wire is used throughout, a few lengths of
insulating
sleeving
being
used
where
there is risk of shortcircuiting.
The fixed condensers C„, C.„ C„, and
the H.F. choke are
supported by
their
connecting wires ;the
positions
of
these
G
components
arc
clearly shown in the
photographs.
Fig. 5.—Plan of cylindrical former for
Following
the
H.F. transformer.
Terminal screws
usual
practice,
all
A, B, and C are on the upper edge.
filament
and
lowpotential leads are kept low down on the panel or baseboard, while grid and plate wires are run clear of each
other by the most (fired path possible.
Reducing Anode Circuit.

A single dry cell is connected in such a manner as
to apply a negative bias to the grid of the H.F. valve;
its main object is to effect an economy in the anode
current consumption. and it may, of course, be omitted

,
f45

if desired. The cell is secured by means of a half-hoop
of wire with eyes at its ends, through which screws are
passed into the baseboard.
It should be noted that if components of appreciably
larger physical dimensions than those used in the set
as described are employed, a slightly deeper baseboard .
will be required. This is particularly the case if loading coils of larger diameter arc inserted in the loading
sockets. The first
(H.F.) valve
holder would
also need to be
moved
slightly
in order to acI „
% DIA. I
commodate
the
larger
size
2"DIA
valves.
Severa I
Fig. 6.—Ebonite bobbin former for the
standard types of
H.F. choke coil
cabinet are available, having a depth of some •;;- to 8in.
The first valve should have at impedance of not more
than about to.000 ohms, and either a D.E.5, D.E.4,
D.F.A.o, B.4, D.F.A.r, Cosmos S.P. t8 " Red Spot."
D.E.6,
Cleartron C.25, or other make having
similar characteristics, is suitable. The second valve may
he of the " general-purpose " type; if of high impedance,
the L. F. transformer should have a low ratio, in the
neighbourhood of about 2:1.
The output valve should
be capable of handling sufficient power for the operation
of the loud-speaker, and may be of the same type as that
used in the first stage.
Operation of the receiver.

For the 250-500 metre waveband ashort-circuiting plug
is inserted in the socket marked G.I..C., the other being
left open..
An H.T. voltage of about 5o should be applied to the
H.F. and detector valves, which are fed from the 'terminal marked " H.T. + r." Up to 120 volts may with

18 "

3
/
4.

1/"
/2
Fig. 7.—Drilling

_
diagram

of the

front

panel. A, 7/16m. die.; B, 318in. dia.; C,
countersunk; F, 51321n. dia; G, 1/8in. dia.

dia.;

D, 3 16in. dia.;

6

E, 1flin. dia.
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Fig. 8.—Positions of components on the baseboard.

advantage be used on the L.F. amplifier (H.T. + 2)
with a grid bias of as much as 9 volts, depending on the
• :naker's instructions regarding the type of valve actually
used. With normal filament brilliancy, and the reaction
condenser set at zero, the local station should be tuned
in, with the metal sleeve of the neutralising condenser set
at about one-third its travel along the glass tube.
As
the circuits come into tune, oscillations may occur, in
which case further adjustment of this condenser' will be
necessary.
This adjustment is best carried out by the

Rear view of receiver with
A

30

long

use of a wooden or ebonite rod, by the aid of which the
metal sleeve may le moved to the desired position.
Reaction Control.
-For distance reception the overall sensitivity of the
set may be improved by manipulation of the reaction condenser. It should be borne in mind that it is necessary
to keep two circuits in tune when " searching " for
signals, and that nothing will be heard (except perhaps a
powerful local station) unless this condition is reached.

wave coils removed and shorting plug in position.
22
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Selective Three-valve Receiver.—
To receive the high-power station, the shorting plug is
removed from the socket next to the short-wave coil, and
a No. 200 Coll is substituted, with a No. 150 in the
reaction socket. The first valve filament is switched off,
and the twin plugs are removed from the face of the panel,
a flexible lead being joined between those marked W and
Y Z

117

A few remarks should be added as to the capabilities
of the receiver. As it has only one stage of low-frequency .
amplification, long-range loud-speaker reproduction should
not be expected, except under exceptionally favourable
conditions.
The volume obtainable should, however, be
sufficient for ordinary requirements, up to distances of
liftv miles or more. On headnhones very long ranges are
X

Ce>

W

TELEPHONES
fflero

E
o
o
o
o

0

9.—The practical wiring diagram.
The H.F.
choke and fixed condensers marked 0.001, 0.0005,
and 0.0003 mid. are• supported by their connecting
wires.
The arrow heads lettered A to G refer to
connections to the H.F. transformer, corresponding
lettering being adopted in Figs. 4 and 5.

'
7oLn

+ G.B. -

+ L.T. - H.T. +1

Z. The reaction switch 5.2 is turned to the lower position. Tuning is effected entirely by the left-hand variable
condenser, the other being no longer in circuit.
If the set is inclined to oscillate too freely, it may be
safely assumed that the choke coil is tuned to the same
wavelength as the grid circuit, and turns should be removed until a state of stability is reached.
3

+2

attainable under moderately favourable conditions.
In
or«.r to facilitate the subsequent reception of a station
once, heard, or of others on a near-by wavelength, careful
records of dial settings should be kept.
No mention •has been .made of the method of using the
potentiometer.
While making preliminary adjustments
its brush should be set near the positive end of the resistA 3
t

Wfircehm
World
LIST

OF

1 Ebonià panel, 18in. X 7m. x
1 Ebonite terminal panel, qin x 1in. x
1 Baseboard, 18m. X 6Iin.
2 Variable condensers, 0.0005 mfd. (Ormond).
1 Micro condenser. 0.00004 (Igranic).
3 Valve holders base mounting type (Burwood).
3 Rheostats (Igranic-Pacent).
1 Potentiometer (McMichael).
1 L.F. transformer, 4: 1 ratio (G.E.C.).
1 "Balcon" neutrodyne condenser (Igranic-Pacent).
2 Single-pole change-over switches (Radcom).
I Fixed condenser 0-0003 mfd. (Igranic).
1 Fixed condenser. 0.001 mid. (Igranic).

24th,

1926.

PARTS.
I Fixed condenser, 0.0005 mfd. (Igranic).
2 Fixed condensers, I mfd. (T.C.C.).
I Grid leak 2 megs., with base (Cosmos).
2 Ebonite tubes, 24m, dia., for coil formers.
2 Base mounting coil sockets.
1 Short-circuiting plug for above.
2 Coils, Nos. 200 and 150 (O'Keefe).
6 "Clix" sockets.
2 "Clix" twin plugs.
3 "Clix" plugs
Wire, No. 36 D.S.C., No. 24 D.C.C., No. 24 D.S.C.
Screws, terminals connecting wire, ele.

Approximate cost, without cabinet or accessories

ance winding. The effect of varying the setting should
be tried when listening to a weak signal, as slight differences can best be appreciated under this condition. The
best position will be that giving loudest signals in combination with smooth control of reaction. One is apt to be
misled by the fact that, as the contact brush is moved

. MARCH

-

j
.
,5 os. od.

sated for, to a great extent, by increasing reaction. In
general, rectification will be carried out most effectively
when a certain amount of positive bias is applied to the
grid.
The fact that the two tuned circuits must be kept
fairly accurately in resonance when searching for a weak

The receiver adapted for long-wave reception with loading and reaction coils in position.

from the negative towards the positive end, signals may
become Weaker; this does not necessarily mean that the
valve is operating less efficiently as a detector, but shows
that damping is being •increased. This can be compen-

/
12
I0.—The terminal panel
A, 5 32in
countersunk.
A 32

dia ; B, 118m, dia

signal accounts for most of the trouble experienced in
operating a sharply tuned set of this description, as
otherwise the receiver will seem to be entirely " dead."
A little experience, however, will soon enable the amateur
to know when this condition is reached, as, even if no
signals are coming in, there will be a certain amount of
noise in the headphone, due to atmospherics, broadly
tuned spark transmitters, and C.W. "mush."
-The effect of varying the number, of turns included' in
the aerial circuit of the H.F. 'transformer .
may .be tried
in -order to suit local conditions. Selectivity will .'be
considerably increased by a reduction in turns, but, in
general, only at the expense of signal strength, which
will fall off rapidly if the coupling is reduced excessively.
29
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WIRELESS
COMPONENTS
have a splendid reputation for all-round
quality and efficiency,
and can be obtained
from all dealers.

FILAMENT
RESISTANCES

PRICES:
.

15 or 30 ohms

23

.

26

Dual 6 and 30 ohms

3/3

HOLDER
This
"Puratone"
valve
holder
is antiinicrophonic.

Well designed and constructed. -Of nice appearance and smooth in actioa.
7ohms

VALVE

FIXED

Cuts out all valve noises
and absorbs all vibration interferences.
An
ideal holder for perfect
reception.

CONDENSERS

each—'ou,, •000r, .0002, •uoo3, .0004,
1,9 each--•oo2, .003, •oni,

'0005,

PRICE

2/EACH .

LO-LOSS
COILS
Strongly constructed. High
inductance and low self
capacity.
Coil No.

Price

25

1/3

35
.59
75
too
15o

1/6
19

1 75
200

250
300

COIL
PLUGS
MICRO

VERNIER

DIAL

This dial can be useil with all types of variable condensers and it gives perfect control.
Coarse and fine tuning.
Ratio 8o to 1.
PRICE

6/6

EACH.

PRICE

26
2,9
3,3
36
39
4—

Telephone:
VICTORIA
1644.

MANUFACTURING
45,

COMPANY,

HORSEFERRY

VVESTNIINSTER,

-2-;

Made of Black Bakelite.
Coils can be either sewn
or bound, as special holes
and grooves are provided.
Superior in finish. Nickel
Parts.

LIMITED

ROAD,

10d.

EACH.

Telegrams :
WYRFINSTON
SOWEST.

LONDON, S.VV.1

Advertisements for " The Wirele,c 11 .0,1,1 " ate only accepted frotes 171111S:oe believe to be thoroughly reliable.
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Low Loss
Coil Tests

FREED ,EISEMANN

RESULT!

NEUTRODYNE
RECEIVERS

Also special box of parts
for Amateurs.

In the recent "Wireless World " coil competition the first prize was awarded to a homemade coil wound with Litz Wire.
The extraordinary efficiency of the LEWCOS
Inductance Coils is partly due to the fact that
these coils are wound with a specially designed
Litz Wire. The actual design of this wire is
the result of considerable research into the
phenomena of high frequency resistance in
inductive windings.
Try this LEWCOS coil for yourself t Each coil
is tested in our laboratory, boxed and sealed
up, reaching you in perfect condition. Ask
your dealer for a demonstration.

FULL DETAILS ON REQUEST.

Sole Concessionnaires for
Gt. Britain and Ireland:

DELEEUW &

Co.

Radio Engineers and
Manufacturers.

Inductance Coil
T he
LONDON
COMPANY
&
Manufaciurers

of

ELECTRIC
\VIRE
SMITHS , LTD .
Glaze°

Connecting

Ifire

Playhouse Yard, Golden Lane, London, E.C.1
SENTINEL HOUSE,
1his
mar!:

luarantcei
qualify.

SOUTHAMPTON ROW, W.C.I.
'Phone: Museum 8340.

1111 1111 1.1
Mention of " The

1
111 1

Wireless World," when writing to advertisers, will ensure prompt attention.
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E BATTERY ROOM AT 21,00
Studio

and

Control

Room

Battery

System

at

the

London

Station.

By R. C. SHAW (B.B.0 Engineering Staff).

A.

T one time the ma tt er of batteries
b
in
ty connect
with
approximately 120 at 0.85 amps.—has a capacity of
ainplitiers for London Station Studios and Control
720 A.H. at the ten-hour rate.
Room was a very simple matter, for there were
It is never desired to work all valves at one time, the
then only two units to be considered, viz., one amplifier . discharge on the L.T. batteries when working at full
and a small Simultaneous Broadcast Board. The ampliload being between 6o and ¡o amps. Two 6-volt units
fier required a total of to volts for filament lighting,
are installed, one for change-over purposes, the wiring
8o ampere-hour cells being used.
The H.T. was
being so arranged that both units can be charged or dissupplied from a zoo-volt battery made up of 50-volt
charged in parallel, so that, in the latter case, should it
units. The Simultaneous Board needed 6 volts for filabe necessary to change over L.T. batteries during transment heating, and 200 volts H.T. The only other batmission, this can be effected without a stoppage.
teries required for effective transmission apart from grid
An essential of these batteries is that, even •when
negative cells were those for the microphone, where 8 taken oft charge, they shall be noiseless when on disvolts were used for polar-'
charge, for any battery noise
ising.
It will be realised
is amplified and disturbing
that battery power did not
to the transmission.
occasion
much
thought
during 1923 and the early
Details of Wiring.
part of 1924. But developThe L.T. wiring throughment necessitated the fitting
out is of hin. copper rod,
of more amplifiers and an
which allows of hardly any
expansion on the Simultanevoltage
drop. • Just under
ous Board, so that to-day
6 volts are required •
at the
the Main Control Room conterminals of the amplifiers,
sists of four amplifyiu:
and this is satisfactorily atunits, each unit consisting of
tained through the copper
two amplifiers and a much
rod used. The main copper
larger and more efficient
rod bus-bars run the length
Simultaneous Board mountof the room, at a height of
ing thirty amplifiers cad]
about uft. from the floor,
with three valves. In addiwith carefully soldered T
tion, there is one receiving
pieces
radiating to each unit.
unit.
The scheme of connections
Central Battery System.
to the amplifiers was a
matter for careful consideraMuch thought was given
tion, as the contact was to be
to the question of whether
of such a character as to
each unit in the Main Con
allow of no .movement, but
trol Room should have its
Central battery system for the simultaneous broadcast amplifiers.
at the same :time to anew of
own batteries, or whether a The large cells in the foreground are for filament heating, the
the entire unit being rapidly
1
1.T batteries being arranged behind them on shelves.
ventral
battery
system
disconnected.. -Plugs
and
should •be installed. The question did not materially
'sockets specially constructed of suitable and ample metal
affect filament lighting batteries, but it was feared that
fittings were eventually installed, so that a single ampliif a common or central H.T. unit was installed, there
fier may be disconnected instantaneously from the main
would be a certain amount of "cross talk " or interbus-bars without danger of interfering with other ampliference from one amplifier to another when there was
fiers in user.
The connections on the cells are welded,
any variation of direct current feed causing a voltage
while all others are bolted, lead washers being used.
change due to the high internal resistance of the H.T.
The H.T. batteries consist of two units of 150 cells
unit.
It was decided to have a severe "try-out," and.
3oo volts 22 A.H., one being for change-over purposes.
with this object in view, a 300-volt 22-A.H. unit of
Switching arrangements provide that a change-over can
very low internal resistance was temporarily installed
he made from one 3oo-volt battery to another without -and tested under conditions that were more severe than
affecting the transmission. The- wiring and -method of
would arise in practice. The test was entirely satisfacconnection is similar to that for the L.T. battery, except
tory, and in a short time the central battery now used in
that ¡in. rod is used, as voltage drop is small in any
the Main Control Room came into being.
The 6-volt
case, due to the small current passed.
It will be noted
battery used for lighting the filaments of all valves—
that these cells are of low internal resistance, for the
•

B
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The Battery Room at 2L0.—
reason given above, as there are at least six ,different units
to feed.
The whole of the battery system is suitably provided
with adequate fuses, especial care being taken to ensure
that the voltage drop was not materially increased when
fitting the L.T. fuses, the actual fuse wire being inserted
in such a way to allow of no movement clue to vibration
Dr other cause.
The main fuses are, of course, fitted at
the terminals of the batteries, and each unit is separately
fused, so that the main fuses would not be affected by a
blow-out on a unit.
The switchboard consists of the usual essentials, viz. :
(1) L.T. Charge Ammeter.
(2) H.T. Charge Ammeter.
(3) H.T. Battery and Main Supply Voltmeter.
(4) L.T. Battery and Generator Supply Voltmeter.
(5) LT. Discharge Ammeter.
(6) L.T. and H.T. change-over switches.
There are also the requisite field regulators and charging resistances.
The L.T. battery is capable of being
charged from a generator up to too amps.. an automatic cut-in and cut-out being provided to ensure against
damage to the charging machine. The H.1'. hattery is
charged direct from the 200-volt mains through a series
charging resistance, the sm itching and wiring being so
arranged that when the switch is in the " Charge " position, the 300-volt battery is split into two parallel sections, each of 75 cells 150 volts, each section being
charged at 2 amps or a total of 4 amps on the ammeter.
All cells have glass containers and are mounted so as to
facilitate inspection.
Studio Microphone and Amplifier Batteries.

Main battery switchboard in the control room

The batteries for use with miccophones and studio amplifiers are not installed as a central battery unit, each
microphone and amplifier ha‘ing sepal ate batteries. The
microphones operate from an 8-volt 6o-A.H. battery.
while a 4-volt 3o-A.H. unit is provided for amplifier
filament lighting.
The H.T. for amplifiers is supplied
by separate units of 520 volts
All the above-mentioned 1›atteries are capalile of being
chargeci or discharged from a switchboard fitted in conjunction with studio .amplifiers.
A generator capable of

a 6o-amps output at 16 volts is provided for charging
microphone polarising and filament batteries, these two
units being charged in parallel hut through separate
charging resistances.
The H.T. battery is charged from
the 200-volt supply through suitable charging resistances.
It is still more essential that these batteries should at
all times be noiseless, for any disturbance in the batteries
is amplified to such an extent that when radiated it
becomes perhaps louder than the actual performance
taking place.

Leclanché Wet Cell H.T. Batteries.
Since
August
last,
when
Messrs.
Ripaults, Ltd., reintroduced their Leclanché Wet Cell Batteries for hightension supply, their great difficulty has
been to cope with the ever-increasing
number of orders.
Arrangements have
been made, however, whereby these popular batteries ean now be delivered from
stock.
Leaflets and full particulars are
obtainable from the Company at King's
Road, St. Pancras, N.W.1.
0000

Radiax Move.
Messrs.
Radia x,
Limited,
manufacturers of radio apparatus and components, announce a move to new premises.
'These are situated at 16, Palmer Place,
Holloway Road, N.7, where the offices
and works will be contained under one
roof.
The new Radiax catalogue is at the
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NOTES.

disposal of ally reader who cares to write
for a copy.

0000
American Apparatus in London.

Mr. Alan Wright, of Sentinel House.
Southampton Row, London, W.C.1, has
been appointed sole sales representative
in Greatt. Britain and Ireland for the radio
products of the Hart and Hegeman Manufacturing Company, Hartford, Connecticut.

0000
Reconstruction Service.

Broadcast listeners whose sets refuse to
cive the desired results maw take heart
from the knowledge that a ••• Reconstruction Service " is being run for their special

benefit by Messrs. L. Ormsby and Co.,
28, Page Street, Westminster, S.W.I.
Unsatisfactory sets are received at the
company's Elstree works, where they are
repaired or reconstructed in a manner
embodying " Ormsby" designs. Full particulars of the service are obtainable on
application to the o o
comopany.

Simplifying Home Construction.

An ingenious system for the rapid
building of various types of receiver,
known as "The Blackadda Radio Buildbig System," is now being produced by
the Blackadda Radio Co., Ltd., 48,
>
.
adler Gate, Derby.
The system employs standardised components which are easily assembled on the
•Blackadda ' Table, consisting of a
moulded panel having 140 equally spaced
holes, numbered on each side.
A range
of useful service sheets is issued describing the construction of various receivers.
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VALVE-CRYSTAL STABILITY.
criticism, but have the advantage of
In a receiver employing a single
simplicity.
The second one suffers
H.F. valve followed by a crystal defrom the draw-back that, provided
tector, it is possible to ensure staboth circuits are in tune, oscillation
bility by adopting either of .
the two
will probably occur when the crystal
circuit arrangements shown in Fig. s.
contact is broken for purposes of adIn the first circuit (a) the crystal is
justment. This difficulty may be
connected across a proportion of the
overcome, however, .by slightly deinductance of the transformer secondtuning the grid circuit when setting
ary, which will in itself probably be
the detector.
insufficient to afford the amount of
Possibly a more correct arrangedamping necessary lo prevent selfment would consist of a combination
oscillation when grid and plate cirof both circuits. If tappings are
cuits are brought into tune.
As a provided on the secondary winding
direct-coupled aerial is used, howof the H.F. transformer, sufficient
ever, the grid circuit will be fairly
inductance may he included in the
heavily damped, and, under average
crystal circuit to effect stability, at
conditions, a certain amount of rethe same time introducing a_desirable
action will have to be applied before
reduction in damping.
The disadthe valve will oscillate.
vantage mentioned in the last paraIn the case of the second circuit,
graph would still be present, how(b), the damping necessary for staever, and the same precautions would
bility is provided by the load imbe necessary to prevent oscillation
posed by the crystal detector (if of
when setting the detector.
sufficiently low resistance), which is
The above remarks apply more
connected across the whole of the
particularly to receivers designed to
tightly-coupled H. F. transformer.
operate on the shorter wavelengths,
The grid circuit is only slightly
including the broadcast band.
H T.+

LT -

back a proportion of the H.F.
current in this circuit through a variable condenser and reaction coil
coupled to the grid inductance. This
choke is not always essential, as,
under certain conditions, the windings of a pair of head telephones or
the primary of a low-frequency

Fig. 2.—Capacity reaction.

transformer will offer a sufficiently
high impedance to ensure that sufficient energy may be passed back.
This method of reaction control
may also be applied in eases where
there is a tuned circuit in series with
the anode or, as in Fig. 2, a tuned
H.F. transformer, which, if the
effective coupling is fairly close, will
have a similar effect.
In this case
reaction effects will only be obtainable on the wavelength to which the
anode circuit is tuned, when it will
offer a very high impedance to
currents of that particular frequency.
The arrangement may, of course,
be applied equally to a set having a
direct-coupled aerial circuit.
0000

(a)

Fie.

1.—Stable valve-crystal receisers.

damped, provided that a moderately
loose coupling is provided between
its inductance and that in series with
the aerial.
Both arrangements are open to

CONDITIONS FOR CAPACITY
REACTION.
It is usual to insert a high-frequency choke coil in the plate lead
of a valve when it is desired to feed

H.T. BY-PASS CONDENSERS.
The majority of paper-insulated
condensers of high capacity, such as
are usually shunted across the hightension battery terminals of a receiver, are stated to be capable of
withstanding pressures in the neigh5
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bourhood of soo volts.
Circumstances occasionally arise when it is
necessary to apply a voitage exceeding this value, as when large power
valves such as those of the L. S.
type are used.
Under these conditions it is possible to double the safe
working voltage of the condensers by
connecting two of them in series.
This will have the effect of reducing
the effective capacity to half the original value, providcd the individual
condensers are the same.

USING A FRAME AERIAL.

is well known that, under certain
circumstances, the directional properties of a frame aerial may be
turned to good account in reducing
interference, even from a powerful
near-by station, whose signals may be
too strong for elimination by ordinary tuning methods with an open
aerial. It seems, however, that acertain amount of misapprehension
exists as to the best way of using a
frame under these circumstances. It
It

DISSECTED

MARCH 24th, 1926.
should be realised that its directional
effects are not partiCularly marked
about the position for maximum signals, and, in fact, are only pronounced when . it is set at approximately the position giving minimum
signals.
In practice, therefore, it
will generally be best to swing the
frame to the direction giving either a'
weak or zero signal from the interfering station,, rather than to attempt to set it for best results from
the desired station.

DIAGRAMS.

No. 23.—Wiring a Tuned Anode H.F. and Detector Set.
All typical circuits in general use have now be.en shown in our series of "Dissected Diagrams."
The same me!hod will now be used in an endeavour to make clear matters other than the actual
reading of circuit diagaams which have been found to puzzle amateur constructors. The sketches below
show the correct order of procedure in wiring a receiver, and also those leads at high oscillating potential
to earth which should consequently be kept clear of other wiring.

2
The filament circuits are completed in the usual manner. All
these are low potential leads, and may be run close together.

The remainder of the low-potential leads are put on. This
diagram should be studied in conjunction with the complete
circuit (No. 4).

3
The high-potential sides of the plate circuits of both valves are
connected up.

6

The addition of the grid leads (also a high potential), completes
the receiver.

NARCH 24111,
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Events of the Week in Brief Review.
CHEERS IN

CZEC110—SLOVAKIA.

Listeners in Czecho-Slovakia are rejoicing over the announcement of the Minis;
ter of Posts and Telegraphs that, as ftom
April 1st, the annual broadcast licence
fee will be reduced from 15 to 10 crowns.
000 0
HOSPITAL

SET FOR

SPANISH

WIRELESS

EXHIBITION.

Madrid is planning a wireless exhibition
for 1926 on the same lines as last year's
effort. Spanish listeners favour British.
French, and Germait apparatus, there
being
little
demand
for
American
prod ucts.

00

RECOVERY.

0

TALKS

IN

SHEFFIELD.

hill,

0000

BROADCASTING THE BUDGET.

Deprecating the suggestion that the
Budget speech in Parliament. should be
broadcast, a provincial paper remarks:
"The speech begins just after 4 p.m. and
ends generally not later iban 6 p.m. or
6.30 p.m., and then the tatijority 01 inligtentrd are at their offices or
elsetah(le."
The temerity of this assertion makes one
gasp!

ACROSS

THE

ATLANTIC.

The possibility of conversing witlt
America on a telephone in private houses
was demonstrated last week. when Sir
Evelyn Murray, Secretary of the G.P.O.,
.•\ changed greetings with a friend in New
York front his honte in Manchester Square,
London. Mr. E. H. Shaughnessy, Assistant Engineer-in-Chief of the Post Office.
lie to New York from his Streatham
csidence.
The transmissions were, of course, eon'haled from the Rugby station.

0

A unique system of wireless in schools
was inaugurated at Sheffield on Thursday
last, when three council schools—at FirPyebank, and Woodside—were presented with apparatus.
Actually, only one receiver is used, and
this is installed at Firshill.
The other
two schools are linked up by telephone
wire.
Sheffield, therefore, possesses a
miniature " S.B." system of its own.

WIRELESS.

0000

We are glad to learn that Senatore Marconi is making a rapid recovery after the
internal operation which he underwent a
fortnight ago.
On leaving the nursing
home in a week's time, the famous in
will take a convalescent cruise in
the Mediterranean on his yacht "Elettra."
Bon voyage!
00

OSCILLATORS.

A new West End telegraph office has
been opened by the Mareoni Company at.
20. Duke Street. Piccadilly, where tel..
grants may be handed in for transmission
by high-speed wireless telegraphy to
Erance,
Spain,
Austria,
Switzerland.
Canada. the United States, Bulgaria.
Yugo-Slavia, and other parts of the %
.-vorld.

The claims of wireles.s as a military
asset have been recognised by the Italian
Government.
The Army Reform Bill
adopted by the Chamber provides for the
constitutio.n of two regiments uf wireless
operators.

WIRELESS

FOR

WEST END

ITALIAN WIRELESS REGIMENTS.

SCHOOL

NAME

00 0 0

0000

MARCONI'S

NEW

Are you troubled by " bloopers'!" This
is the expressive appellation given to
owners of radiating receivers in America,
who are sail to cause nine-tenths of the
interference trouble in that country.

BRADFORD.

The Bradford Royal Infirmary is being
fitted with wireless apparatus enabling
each of the 215 patients to listen in. The
equipment, which has cost £320, has been
provided by students of the Bradford
School of Art.

SENATORE

HIGH POWER FROM SWEDEN ?

The Swedish Government is being approached for permission to erect a high
power broadcasting station.

0

WIRELESS

SWISS BROADCASTING. An interesting glimpse of the control room at the
Zurich station, which operates on sts

metres.

" FADING."

A lecture entitled " Fading " will be
given this evening (Wednesday) by Prof.
È. W. Marchant,
M.I.E.E:. at an
ordinary meeting uf the Radio Society of
Great Britain. The meeting will be held
at 6 p.m. (refreshments at. 5.30) at the
Institution of Electrical Engineers, Savoy
Place, Victoria Embankment, W.C.2.

0

0

0

LEAGUE

SOCIAL.

Members of the Wireless League are to
be given an early opportunity of meeting socially in London. For this purpose
it is proposed to hold a Wireless League
dinner on the evening of Friday. April
23rd next, when it is hoped that several
of the guests will be gentlemen well
known to the listening public.
Ladies
will he specially welcome.
Application for tickets (8s. 6d. each,
inclusive of wine, etc.) should be made
at once to Headquarters. as the function
promises to be extremely popular, and
accommodation is limited.
The chair
will be taken by the hou. Sir Arthur
Stanley.
it
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CANADIAN WIRELESS OPERATORS
REASSURED.
The Canadian Marconi operators have
been assured of the continuance of the
existing wage rate until April 1st, 1929.
0000

BROADCAST HELP FOR AUTHORS.
The officials of the Brussels broadcasting station have decided to assist Belgian authors.
Extracts are to be read
before the microphone from new books as
they are published
0000

JAPAN CALLING.
Japan now possesses three liroadcasting
stations, according to the Bureau of Telegraphs, Tokio. The st at hits are at Osaka.
(JOBK, 385 metres), Nagoya (JOCK. 360
metres), and Tokio (JOAK. 375 metres).
0000

"S.13." FOR SWITZERLAND.
To secure better co-ordination among
the various broadcasting organisations in
SWitzerland, a union has been formed at
Berne comprising representatives from
Zurich, Lausanne, Geneva, Berne and
Basle. Plans are nearing completion for
a system of simultineons broadcasting.
0000

WIRELESS AND THE NORTHERN
LIGHTS.
The recent display of the Aurora
Borealis did not appe'ar to affect broad.
cast, reception in the South of England.
In the North Midlands, however, several
listeners
reported
poor reception of
Daventry and other broadcasting stations.
Fading effects appeared most noticeable at
Preston.
0000

AN UNSUCCESSFUL COMPLAINT.
Opposing an expenditure of £2 for the
repair of the wireless receiver in the
Knaresborough Institution, a member of
the Guardians said that the ratepayers bad
plenty to do without spending money to
" hear people talk."
His eloquent appeal was unsuccessful.
and the expenditure was approved !
0 0 0 0

BROADCASTING DEMANDS IN
BOLIVIA.
The public demand for broadcasting
throughout Bolivia has resulted in the
formation, at La Paz, of El Radio Club
Boliviano, which has as its object the
establishment and development of broadcasting stations to cover the entire
country.
0000

LOUD-SPEAKERS ON THE 'PHONE.
" Is there any objection to ringing up
a friend on the telephone and allowing
him to listen to one's loud-speaker?" was
a question put to the G.P.O. last week.
The answer was emphatically in the
affirmative.
" The conditions of the
licence make it clear that this is contrary
to the regulations, - said a G.P.O. official.
who added that such a practice renders
thé offender liable to prosecution.
Most readers will agree that an acquaint•
mice who telephoned them for such a
purpose would deserve all he got !
B

S

BROADCASTING. Aview in the Zurich studio. The control room adjoins the
SWISS
studio, and during the performance the engineers are able to communicate with the
artistes and announcer through the window in the background.
ESPERANTO BROADCASTS

A diligent votary of Esperanto has omputed
that 82 broadcasting
scat ions
throughout the world now transmit talks
or courses in that language. Britain heads
the list with 16 stations, while the United
States an1 Germany follow with 13 and
11 respectively.
0000

LOUD-SPEAKERS EN MASSE.

From New York comes the news that
fourteen large new tenement houses overlooking the Hudson River have been

PRESENTATION PLATE.
Next

week's

issue

of " THE

WIRELESS WORLD" will con—
tain a Supplement in the shape
of a presentation portrait of Sir
Arthur Stanley, G.B.E., Chair—
man of the Wireless League.
equipped with broadcast receivers. Each
of the 356 apartments contains a loudspeaker, the instruments being "fed " by
four receivers under the control of an
tiperator. The idea is to attract tenants.
but it seems to us that prospective residents may require assurance that each
apartment is sound-proof !
0000

SHORT

v.

LONG WAVES.

That the use of short WaVos ill Transatlantic communication effected considerable economy in working is the substame
of a report for the year 1925 issued by
the United States Shipping Board, whcs.e
slit oil -wave st at ion NKF at Bellevue.
District of Columbia, is kmiwn to many
amateurs in this tiountry.
'I'he year's working is stated to have
i-hriwn the value of short waves both as

a means of clearing Imig distance traffic
and as an econfinn.iii factnr in radio tra HsiniSSI,11 itt COlapal'IS 11 \vith the more
expensive long- \vave stations using higher
,

LISTENING-IN AT SEA.

It mav not be generally realised that
the ordiiiary broadcieit receiving licence
is not valid for reception on board ship.
A case in point was furnished the mini.
ilav when a Sc;, riintlin ou the Ellerman
Hall Line. having taken out an ordinary
licence at Newcast le-on Tvue, iras requested by the Post Office; to dismantle
his apparatus as Ole licence had been
issued in error.
Even a portable receiver may only be
worked fun hind and wi!liin a certain
rad
Permission to receive broadcast pro.n -anunes on board :ship is only granti.il
iv the owilers of the vessel.
"
o000

IMPORTANT A.R.R.L. RETIREMENT.
All amateurs who have watched the
activities of the Amateur Radio Relay
League will regret to learn that Mr.
F. H. Schnell, the well-known traffic
manager of that enthusiastic organisation, has submitted his resignation. Mr.
Schnell, who had held the post of traffic
manager since 1920, is undertaking experimental work in the Burgess Laboratories at Madison. Wisconsin.
0000

B.T.H. IN BIRMINGHAM.

Having outgrown their establishment in
Paradise Street. Birmingham, the British
Thomson-Houston Co. have acquired commodious new premises at 10 and 11, Snow
Hill, Birmingham, where a complete
range of B.T.II. wireless apparatus is on
view.
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League

HE Listener, of which this
is the first number, is, as
shown by the sub-title, the
Journal
of
the
Wireless
I.eague.
In this capacity it
fills two rôles.
It is the
medium of communication
between the Council of the
League and its members, and
it voices the collective opinion
of the members of the Wireless League.
It is, so to
speak, the personal represcntatke of the listeners, and
it will present the viewpoint
of the Wireless League as an
The Hon Sir A. Stanley,
G.B.E., M V.O., C.B.,
organisation whose sole
Chairman, W.L.
object is to bring education,
instruction, and amusement into every house in the land

League. in that we have been able to assist them by constructive criticism of the Programmes and by representing the wishes of listeners in a corporate manner.
We
devote our entue attention to the interests of listeners.
A more material ?Avantage secured by joining the
League or by renewing the subscription is that of Free
Insurance.
From the moment 2s. is received, the receiving set is insured against Third Party claims, damage
by Fire and Lightning, and is now also covered for risks
of Theft. Burglary, Housebreaking, and Larceny. The
League gives free technical advice.
The time is coming when it will be necessary for
listeners to state exactly- what they need as regards programmes; if these needs are encouraged by the League,
the demand will follow, :Ind fulfilment is only a matter
of time.
Strengthen our hands; 2s. cannot do you any harm,
and if in exchange you receive Free Insurance, Free
Legal and Technical advice, and free representation on
a Committee whose views are accepted with respect,
—" over the ether."
The Wireless League does not exist to satisfy a surely it is worth while!
Wireless is a new art: get in on the ground floor.
demand for any particular class of music or standard of
Ensure that all money spent on licences
listening.
is devoted to your service, and your
The Council of the league is com"The B.B.C. welcomes 'The
service alone.
posed of representatives from all parts
Listener.'
We
have
always
In evidence before the Government
of the country; they are determined to
before us the need for constant
Committee the League recommended :—
secure a Programme Service second to
progress and we gladly listen to
constructive criticism and help
(1) The setting up of a permanent
none. Amongst those who have been
from the large body of listeners
Broadcasting Commission.
elected to stand for the tens of thouyou represent.
'The Listener'
(2)
Representation
of the listener.
sands of League members are : Sir
should be a milestone in the
(3) Alternative programmes.
Landon Ronald, I.ord Montagu of
advance of British broadcasting."
We now ask for a " land line," to
Beaulieu,
Sir Frederick Wise, 'Sir
-The British Broadcasting Company.
give Continental broadcasts to crystal
Harry Brittain, Mr. Ammon, M.P.,
'users, and a special service of local
and
Sir
Lawrence
Weaver,
the
Deputy Chairman.
news and einicatiou with a three-mile radius in the large
The country has been divided into fourteen Areas,
cities, in order that interference from the new high governing about 150 branches, of which the Secretaries
power Stations scheme may not prevent those equipped
can secure the co-operation of every wireless user in
with a modest apparatus from receiving the alternative
England by explaining the objects of the League.
programmes.
The Wireless League has made a beginning; the end
To-day we can give an unequalled service to members
for the small sum of 2s. Per annum ;but, as in the case
will never be in sight. Join, or renew, as the case may
of wireless itself, we are only beginning. When the
be, now.
League is able to speak with the authority of a million
members, its power will be the greatest factor that broadcasting lias known.
During the past year our branches
have themselves conducted meetings all over the country.
The League has instituted a competition, for which the
Stanley Gold Medal is offered to the member who presents
the best invention of wireless apparatus.
The B.B.C. themselves have welcomed the Wireless
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_„.., ear, and this year, are critical
for the listener.
His greatest
need is selectivity. He wishes to
•
pick mid choose like a gramophone. To
do this is seldom possible without interference.
Perfect music and perfect selection are
the greatest needs of wireless to-day. An
improvement in these two items would
enable us to attain the "catalogue"
ideal of music and song from all over
the world.
It will not be long before beam and
short wave transmission empowers the
user of the future air liner to talk to
his house on the way to India ; but
selectivity is needed first of all.
Cheap sets xvith too many earths are
neither select nor selective, yet directional
wireless transmission can bring events
from all corners of the globe to our fireside. Very soon we shall have wireless
sight and broadcast pictures in our
honte, a few millionths of a second after
the event has taken place. This is where
wireless transmission. scores over the
gramophone system, which takes months

WHY PHONES PHONE.
A wireless set is a very silent thing,
mail the power reaches the telephones.
This is not surprising, for the business
of wireless is to carry electrical impulses
over long distances, through brick walls
and over the sea, until we want to convert those impulses into sound.
Sound
is the mechanical result of waves of corn pression and rarefraction in the air. Air
does not oscillate easily like ether, and
the business of the telephone diaphragm is
to move backwards and forwards in
accordance with the strength of electrical
current, which passes through the coils of
the magnets in the headphones.
It is this vibration of the diaphragm
that does its best to produce music which
is exactly that given to it by the tether,
together .vith a little quite natural disortion.
The moving parts of a headphone are light and therefore do not
'suffer seriously from inertia effect.
The ear is so delicate—it can detect
the movement of a diaphragm of onemillionth of a millionth of an inch—and
so easily upset, that the relatively heavy
parts of a loud-speaker do not always
please our ears with their working.
Loud-speakers seldom give really accurate
music
when
they are
forced.
Listeners too often think of volume rather
than reality of effect, and until improvements are forthcoming it is a humiliating
fact that the headphone " crystaliser"
hears better music than the multi-valve
" fan." It is just as creditable to obtain
pure natural reception as it is to " log "
50 stations in one evening, when all are
distorted and mingled with Morse.
Most so-called selectivity means that
one station is louder than others. Most
purity means that results are better than
many gramophones. It is important not
to offend even one ear in out audience.
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sugar can " listen-in," how is the promoter to be repaid?
Less talk and better afternoon music is
a good slogan, but we have something
to be thankful for. Think how dreadful
would be the result of a Government
monopoly on music halls with one fixed
performance. The B.B.C. is in much the
same position, the monopoly is necessary
for the manufacture and release of a
owing to the impossibility of securing
record.
real selectivity at present.
Speeding up of communication is the
The poor old Government has been
keynote of all progress.
accused of having a finger in the pie.
Before long the B.B.C. may give us
But would anyone suggest that jazz
alternative programmes, but the big
should be allowed to interfere with Post
stations must have very different waveoffice or naval and military operations?
lengths if simple selection is to be posSelectivity will come; we shall press
sible. Can they not retain local stations
our knobs and hear all we want, before
for education and local news, on a power
long. In the meantime let us concentrate
which limits normal reception to about
upon what is practicable now. We want
3 miles' radius? Cost would be low and
Paris concerts and Continental events
interference would be avoided with the •that can be picked up—not only when
public broadcasting from all over the
we are alone—by crystal users.
Why
country ...and the world!
not a landline to Paris, with the ConThe B.B.C. would welcome the assisttinent at full strength from 2LO, witha.nce of theatrical entrepreneurs, but when
out the necessary permission from atmoa boy with a telephone and a piece of
spherics, sunlight, and other stations?

The time will come when it will be
hard to distinguish between, a piano by
radio and a piano by air. The time will
come when radio pictures will be as clear
as the modern cinema.
What would Gladstone have said in
eighteen something if he had been told
that 1926 would see us flying the Atlantic
and hearing the Savoy band all the
while? What will the Wireless League
S5 y in 1926 if radio music from America
is not so pure as the ordinary Post Office
telephony from " the other side "?
0 00 0

WOMEN AND
WIRELESS.
It was a lady who is alleged to have
asked the Editor how she could slow
down the music for dancing, and to have
said, " I have already tried turning all
the knobs, but it is no use."
As a
matter of hard fact many women make
up their own sets far more neatly than
mere clumsy males.
They show a far
greater appreciation of the programmes,
and they are influencing general -set
design in the best direction.
They ask for the receiver to mingle
with the furniture, and very sensibly
they dislike the untidy—but necessary—
outside aerial.
Will they not suggest
some novel
items
for
programmes?
Would they like more fashion talks in the
afternoon?
NVould they like broadcast
cookery recipes, or would they prefer a
special wavelength altogether or a directional beam of matter far too sacred for
the mere male? What about a dance programme with a description of every item
by " Lady This," or a criticism of
things seen at the average dance by
Madame IlusshniekoVa?

KNOCKS

BY

KNOX.

Apart from the interest of the Father
Knox broadcast, in which the burning
of " Big Ben " was described and ia
which the Houses of Parliament were
blown up—some people would be delighted—there is probably a scientific explanation for so much misunderstanding.
When we sing or speak to an audience
we rely upon more than the one sense of
hearing to give the desired impression.
We use seeing, touch, and even smell,
to convey our personality. We probably
rely upon numbers of other unknown
senses, there may be some telepathic
effect for which the transmitting apparatus is not yet discovered. Certainly a
microphone is no use for anything but
the course waves of air to reproduce
sound. Mental waves are as yet beyond
our ken.
Wireless only transmits one sense, and
that imperfectly, so that the public, in
listening to Father Knox, only heard part
of his voice and missed much of the
delicate inflection which would have made
the joke evident to an actual listener or
onlooker.
The same effect prevents some classical
music from being transmitted effectively
and shows up the need for programmé
simplicity.
Accurate reproduction is a
great need in broadcasting. Nightingales
are no use if they sound like squeaking
perambulators.
The listener wants accurate broadcasting of popular music, and events that are
within the capabilities of modern radio.
So successful is broadcasting and so
cheap that the demand for music has
outstripped the scientific knowledge of
the art.
Wireless possibilities are unlimited, and
every new listener contributes to improving the service.

10
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AROUND
Subscriptions are now due.

THE

BRANCHES.

Use the form overleaf and post immediately.

Tottenham and District Branch.
Covering Tottenham,
Wood
Green.
Upper and Lower Edmonton, this branch
is getting well to the front.
The
Provisional Committee appointed at the
inaugural meeting of members of tile
League has got to work, and a further
meeting of members is called for March
25th next to receive the report of the
Committee.
An interesting feature of
the meeting tvill be a lecture by Mr. A.
Mulkey-, of the B.B.C., on a popular
subject. Councillor T. Elderfield has al-cepted the presidency of the branch.
lion. See. : Cl. H. Haseiner, 9, Gaillard
Road, N.9.
Newbury Branch.
An infant of six weeks old and 78
members.
No time has been lost, and
this number has been increased by 50
per cent. Hon. See. :R. H. Parke;, 71,
Gloucester Road,
Leeds Branch.
Formed in October, 1925, and has made
considerable progress under the able
direction of its chairman, Mr. E. N.
Kent-Lemon, and a "live- wi
re " committee.
Membership is steadily increasing as the benefits and advantages of
"the League " become wider known,
and the secretary will be pleased to give
any information to those interested who
live in the district.
Hon. Ser.: 3.
Watson,
4,
Armley
Grange
Drive,
Ármley.
Bradford Branch,
The Brad ford Branch has doubled its
membership during its three months'
existence.
Eon. See.: C. Wicks, 70,
Salon Road.
Harrow.
General meeting to be called for early
next month, when we hope Professor Louwill come and talk to us. Harrow listeners
please write to lion. Sec.: E. W. Everett.
28, Greenhill Cresr.ent.
Sheffield Branch
The League has made much progress
in Sheffield.
The membership is now
1,000, and is daily increasing.
It is
recognised as the "listeners' " league.
The branch is energetically co-operating
with the educational authorities and the
Chamber of Commerce, and has already
promised to place installations in two
Council schools.
A public meeting at
the Cutiers' Hall, Sheffield, will be held
on April 22nd, and Professor A. M. Low
has promised to speak. The social side
is not ni gleAed, and dances and other
social functions are being organised.
Hon. Ser.: S. J. Ailams, 38, Church
Street.
Windsor Branch.
1na ii nral meeting at Congregat ional
Hall, Windsor, March 25th.
Professor
Low will then give members some technical tips as well as ideas on the future.
of broadcast lug.
lion. Sec.: K. W.
Lane, Imperial Service College.

Wembley and District Branch.
Branch going well.
The membership
is nearly 200. The annual meeting will
be held next month, at which Professor
A. M. Low will speak.
Hon. Sec.:
R. W. Corkling, " Orpington," Bassingham Road, A1perton. Middlesex.

Mr

Thomas
DenJ.P., Chairman
of Bradford Branch

high,

Mr.
Hon

K.
W.
Lane.
Sec. of Windsor
Branch.

Wandsworth Branch.
During the past six months the membership increased from 2,000 to 3,745. The
area is so large that it has become
necessary to have sub-branches. -Secretarial help badly needed. The branch is
actively organising an appeal for receiving apparatus for local hospitals.
Hon. See.: F. G. Edwards, 29, Basket-ville Road, S.W.18.
On another imge will be found a
prorisiond list of Branch Secretaries'
Addresses.
It is regretted that pressure on our
space in this issue Fecents the insertion
of notes from. a large number of branehe.q.
Next month it is hoped more space will
be arailable,

TIIE MOST IMPORTANT hint to any new
reader is the reminder that a house without radio is like a house without a bath.
ALWAYS REMEMBER that, having paid
your licence, the more energy you can
collect the less von need spend on amplification.
So begin with a good aerial.
Insulate it properly and keep the insulators clean.
Soot, dust and dirt all
-..-onduct electricity and waste the incoming signal.
The vertical port ion of
an aerial or the "
" is important.
s,unetimes it is more effective than the
aerial proper, so keep it away frian trees
and buildings
11;11
THE aAirru is cheap, but it
currents dislike sharp corners. Let your
earth wire be like the nigger's business—
as straight as possible! If a real main
water pipe is out of the question, try
other pipes, but best of all, bury a large

ntetal plate in the ground and solder the
earth wire to it. Choose wet ground; a
bucket of water over the earth spot once
a week is very useful.
Sams Ftvrs, of the brickwork variety,
have no room for aerials.
A roll of
chicken wire in the roof, suspended from
a ginger -beer bottle, with an insulated
wire to the set, makes a good aerial if
the usual wii-e round the picture-rail is
inconvenient.
11111
FRAME AERIALS are excellent, but are
little use on ordinary crystal sets; their
directional effect is useful for cutting out
unwanted stat ions.
A sheet of silver paper made up from
scrap between two varnished sheets of
brown paper about 5ft. by 4ft. makes a
good aerial in some districts. Remember
that the location •of a set affects its
results. Certain neigr,hbourhoods at-e very
dead," due to reflection and other
troubles.
Moving the position of the
aerial may bring improvement and help
to avoid interference from trams and
electrical machinery.
If this latter is
very bad, the only hope is to "write to
the League about it."
11111
DIRT is BAD for wireless sets and batteries. Keep them dry and covered.
If the H.T. battery is kept in a cardboard box and sealed up it will last
longer,
particularly
if
disconnected.
Flash-lamp batteries' in series make good
H.T. supply, and are often less susceptible to damp and dirt,
Do NOT nowt,.
Ask the B.B.C. for
their "anti -howl " pamphlet.
Oscillation spoils other people's enjoyment.
Worst of all, it spoils yours!
1•11
PLEASE BEmEmmat that the League is
conducted by its members for its mem
bers. Help us not to waste money and
renew your two shillings at once.
\Ve
want our modest staff to u-aik for progress in your interests, and not to spend
nue on book-keeping.
0000
IF ANY reader has a good idea for a
workable wireless competition, write to
" The Listener."
We have already one suggestion for a
working model valve with a series of
diagrams showipg each phase of detection
printed on the top corner of " The
Listener."
By flicking over the pages
the movements of "electrons " would
become evident.
0000
A CORRESPONDENT iI1f0PITIS us that "his
League membership is the best bargain
he has ever made." Another tells us that
by our free legal advice scheme we have
(attained replacement of a damaged accumulator free of all cost to himself.
0000
THE BADGE of the League can be obtained from headquarters or from any
branch or area secretary.
0000
ONE DOES not neglect insurance because
the home is not burnt down twice weekly.
The policy is a guard. So is the League.

•
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When you visit a theatre you pay
for the seat—unless you are lucky. The
air is the medium by which you hear the
performance, and it costs nothing. The
B.B.C. should not he encouraged to
establish a new »
standard of bands and
performers. Good music and good artists
exist already. The public wants to hear
them.
The public wants Gilbert and
Sullivan, and will have it from the concert. platform where this music is played.
A theatre costs 10s. 6d. for a seat, and
spends hundreds of pounds to get the
best artists.
Wireless must not spend
hundreds on what is after all a cheap
method of transmission, and pay minor
artistes £2 2s. !

Contributions and

Branch Notices should

FREE

INSURANCE.

Free legal and technical advice, free
insurance. You can pay two shillings and
forget the League if you wish—until
atmospherics or fire spoil the set, or
until your aerial spoils someone else's
best hat. The Wireless League was the
first to be invited to give evidence before
the Broadcasting Committee on behalf of
the listener. Our witnesses recommended
a Commission—so does the report. Our
witnesses recommended special wavelengths for education—so does the report.
What the League "Listener " thinks today, all listeners think to-morrow.
Now for that two shillings!
0000

reach the Editor, Chandos House, Victoria
Street,

London, S.IV.I, not later than the
11th of each month.

ARCH 24111, 1926.

Members of THE WIRELESS LEAGUE are
covered
by
Insurance
with
the
CORNRILI.
INSURANCE CO., LTD.. 32, Conklin', E.C.3, as
under :

MEMBERSHIP

AND

RENEWAL

(1.) Damage by
Fire
and/or Lightning or
Burglary, House-breaking, Theft or Larceny
on
Wireless
Receiving
Sets,
Including
Aerials and Accessories, the property of
members of the Wireless League, whilst in
any Private Residence, Hotel, Inn, Lodging
House,
Club,
Nursing
Home,
Hospital,
School or Restaurant in the United Kingdom and Ireland, up to the actual value
of such Sets. etc., no one set to be
deemed of greater value than £25 (Twentyfive pounds), with a limit of £50 (Fifty
ounds) in respect to any number of Sets
owned by one Member.
This Insurance does not cover the burning
out of valves or damage to apparatus
caused by excessive pressure, short-circuiting
or self-heating, or whilst being actually
worked upon.
(2.) legal liabilities to Third Parties incurred
by Members of the Wireless League in
respect of injury to persons and/or damage
to property in connection with Wireless
Receiving Sets. etc., as defined above, with
a limit of £250 (Two hundred and fifty
pounds) in respect of any one accident or
occurrenle.
The above Insurance is effective to March 310,
1927, in respect of Member's apparatus at the
address or add remits
given
by
the applicant
subject to Ole terms and conditions of the
Insurance
Policy
held
by
THE WIRELESS
LEAGUE on behalf of its members.
In the event of a claim arising, notification must
be sent to the office of THE WIRL'IESS LEAGUE
within seven days of the occurrence.

FORM. •

To be filled in by readers who wish to become members of the League, or to renew their membership for a further
twelve months as from ist April next.
To the Secretary, the Wireless League, Chandos House,
Palmer Street, Victoria Street, S.W.1.
Please

19

*enrol me as a member

of The Wireless League.
I enclose P.O. fur Two Shillings,'' which entitles nie
renew my membership
to membership with all the privileges and rights as enumerated in the constitution of the League, including FREE
Insurance, Free Legal Advice and Free Technical Advice.
• Cross out Line not required.

.

VRITE IN
CAPITAL

Name (in full)

LETTERS.

Address

t Keep the Counterfoil of your Po ciel Order.

(State whether Mr., Mrs. or Miss)

Please enclose stamped addressed envelope.

My Membership No. is
(This is only applicable in the caw of renewals)

Commencing with the first issue in May, "The Wireless World" will devote four pages in the first issue of each month
to League Notes and News, and a special arrangement has been made whereby those who are interested may receive
these issues, post free, in addition to membership of the League, by payment of ajoint subscription of 6/-.
All who wish to take advantage of this offer should fill in the form bclow instead of the Membership Form above.

JOINT

MEMBERSHIP and
SUBSCRIPTION

FORM.

To the Publishers, " The Wireless World," Dorset House,
Tudor Street, London, E.(,'.4.
19
Please *enrol me as a member
. of The Wireless League and also enter tny name as a Special Subscriber to" The
renew my membership
Wireless World."
I enclose P.O. for Six Shillings,f which entitles me to membership with all the privi leges and rights as
enumerated in the constitution of the League , inclu" ding FREE Insurance, Free Legal Advice and Free Technical Advice;
and also to receive, post free, for twelve months, commencing May 5th, 1926, the first issue of" The Wirelesg World" published
each month, containing a copy of the " Listener."
*Cross out Line not require!.
WRITE IN
CAP ITAL

Name (in full)

LETTERS

Address

t Keep the Counterfoil of your Postal Order.

(Stale whether Mr., Mrs. or Miss)

My Membership No. is
(This ix only applicable in the caw or renewals)

Please enclose stamped addressed envelope.

..

j .11 , it

•

•

.
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ION 7.ERS OF WIREUSS.
By ELLISON HAWKS, F.R.A.S.

11.--S. F. B. Morse.

S

AMUEL El NL EV BREESE MORSE, the in untor
of the code that hears Lis name, was the next to
experiment in telegraphy without wires. It is not
quite clear whether or not he had heard of Siimmering's
discovery (in 1St i) of the conductibility of water. or of
Steinheil's work (in 1838) with the " earth battery." or
whether he independently Aliscovered the method he demonstrated.
Whichever be correet. however, Mi,rse did
sf mie excellent pioneer work, and we may profitably pause to consider his experiments.
Although not sufficiently practicable to he commercialise ,l, they undoubtedly
stimulated ((titers, aml so played an important part in
th e hist(,ry of wireless.
Morse at Work on his Telegraph.
Morse tvas born at Charlestown, Mass.. U.S.A.. on
April 27th. 1791, and was the son of a minister.
He
graduated at Vale in 181o, and decided to become an
artist.
With this end in view he sailed for England to
study

painting under Benjamin West in London.
In
Morse gained the gold medal of the Adelphi Society
of Arts for his " Dying Hercules," and returned to
America.
Here he founded the National Academy of
Design. and became Professor of Arts in the University
of New York.
Nforse had always been interested in electricity, and
having once »Ire visited Europe he dc(ided tim devote
his attention to a practical system of telegraphy.
His
decision cost him dear, and brought him to abject poverty.
He denied himself food and
clothing in order to further his
experiments.
For th e sa ke o r
economy he made everythim,L
moulus.
and even his castings—but for
four years everything seeind
to go Nvning.
" I am crushed
for want of means." he wrote.
Success was near at hand.
however, and the following year
he completed his first instrument, which he exhibiteil
ii
New York.
He transmittyd
signals over a distance of 600
yards, using copper wire. Congress would have nothing to do
with the invention and Morse
determined to visit England to
patent his idea.
In the mean
time. Wheatstone anil Cooke
were at work in Intuit ii on
their plan for " improvt•ments
in giving signals and sounding

alarms in (listant places by means of electric currents
transmitted through metallie.circuits."
Morse did not succeed in patenting his device in
England, but was more successful in France.
On all
these travels he took with him the electro-magnet on which
everything depended, and when we learn that this magnet
weighed 16o lb. we cannot but admire his perseverance !
First Transmission by Conduction.
Returning to America Morse again pressed Congress
with a view to making an official test of his invention.
In 184,3, during the last moments of the session, a grant
of £6.000 was made for an experimental telegraph
Ietween Washington and Baltimore.
A few months before the grant was made Morse endeavoured to arouse interest in his invention by giving
a public demonstration of the fact that an electric current
will travel as well along a cable laid through water as
along an air line. On October iSth, 1842, he laid insulated wires between Governor's Island and Castle Garden,
New York. a distance of al out a mile. At daybreak on
the following morning he had successfully transmitted
some three or four characters, when communication
was suddenly interrupted owing to one of several vessels
lying along the line of the submerged cable raising the
cable with her anchor.
Not understanding what thev
had hauled on hoard. and finding no end to the cable.,
the sailors hauled about 2ooft. on deck and cut it
off. taking ,it away with them !
With the jeers of the disalpointed spectators ringing in
his ears, Morse " immediately
devised a plan for avoiding such
an accident in the future, by so
arranging the wires along the
banks of the river as to cause
the water itself to conduct the
electricity across.'" He laid a
wire along each bank of the
river, connecting one wire with
the transmitting key and with
a battery. and the other wire
on the opposite bank with a receiver. the ends of both wires
being fastened to copper plates
sunk in the river. " On December 16th. 1842, .1 tested my
arrangement across the canal
(at Washington) with surcess,"
he wrote. " and the simple fact
'From Nlorse's letter (December
23rd. 1844) to the Secretary of the
Treasury.

S. F. B. Morse
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Pioneers of Wireless.—
was then ascertained that electricity could be made to
cross a river without other conductors than the water
itself."
In 1844 Morse carried out similar experiments, but on
a larger scale. He. found that " electricity crosses the
river in quantity in proportion- to the size of the plates
in the water," and also that " the distance of the plates
on the same side of the river from each. other, also affects
the result." At Morse's request, Professor Gale carried
out a series of further experiments, and determined that
the best results were obtained when the distance between
the plates on the same bank was three times greater than
the width of the river.
Subsequently, two of Morse's
assistants (Vail and Rogers) were able to communicate
" with complete success, a distance of nearly a mile,"
across the Susquehanna River."
'Vail :_Ammer's Elertromagnrtir Telegraph (1845).
General Notes.
C.P.O. Telegr. R. H. Hermann, of
H.M.S. " Durban " (G FIJP), stationed
at Hong-Kong, gives us some interesting
results achieved with a short-wave transmitter based apon the design given in our
issue of August 12th, 1925.
His first
" CQ " signal was at once answered by
Pekin NPP, distant about 1.200 miles,
who reported his signals as R8; this was
in daylight. Later in the evening O FUP
worked U 613JD in California (R5) and
the Naval Training Station, NQGI, at
San Diego, where his signals were reported as I18. the loudest coming in from
China, the distance being about 8,700
miles. G FUP has subsequently worked
with America, England, India, Palestine
and Australia, and will welcome any reports front listeners who have heard the
station since he started transmitting on
November 10th.
0000
Capt. E. .1. Hobbs (Y 2JI4, 2nd
Armoured Car Company, Ashley Park,
Bangalore, is carrying out a series of experiments on wavelengths between 25 and
30 metres. His usual times of transmissions are 1545-1745 and 0030-0130, G.M.T.
0000
A. M. Houston-Fergus (G 2ZC and
MAG), La Cotte, Le Moye, Jersey, is
conducting tests-on 45 metres for the purpose of investigating the fading on that
wavelength, and would like to work with
any other experimenters interested in
that study, especially in London, NE.,
England N.E. and E. Scotland E., and
England N.W. (Nortit of Birmingham
and west of Chester to Anglesey).
0000
We understand from Mr. C. A. Jamblin
(G 6BT), the hon. organiser of the Transmitter and Relay Section, that the Radio
Society of Great Britain has received
several hundred QSL cards front abroad
for British amateurs which, so far, have
not been claimed. Transmitters who are
expecting such cards are asked to forward
'stamped and addressed envelopes to Mr.
C. A. Jamblin, 82, York Road, Bury St.
Edmunds, Suffolk, who will forward any
cards that may be awaiting them, or, if
there are none, will file the envelope for
future use.
Envelopes should not be
B

TO
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How near Morse was, without knowing it, to a greater
revolution even than that brought about by the introduction of his telegraph. But it is perhaps fortunate that
he missed the great issue, for undoubtedly the time was
not ripe for wireless telegraphy. Had it been discovered
in his (lay it might have suffered disastrously from being
before its time, as have many other inventions that have
come before civilisation was ready for them.
Labours Rewarded.

If Morse's early years were full of bitterness and disappointments, he reaped the joy of his labours in his
later life.
He lived to see his system of, telegraphy
adopted by the United States, France, Germany, Denmark, Sweden, Russia, and Australia: Napoleon III was
instrumental in his being presented with an international
gift of £80,000, and he died (April znd, 1872) in New
York loaded with honours.

TRANSMITTERS' NOTES
AND QUERIES.
smaller than 6in. x4iti, preferably of
the thin foreign variety, and should have
the addressee's call-sign cleally marked on
the left-hand top corner.
0000
Mr. E. Megaw (GI
), 3, Fortwilliam Drive, Belfast, established communication on February 27th at 23.00

6

G. M.T. with
AA in Vienna, on a wavelength of 45.5 metres and an input of
about 9 watts D.C. His signals were reported R4. Mr. Megaw believes this to
be the first time communication has been
established between amateurs in Great
Britain and Austria, but will be glad to
hear from any other transmitter with a
prior claim.
0000

I1RG, the Radiogiornale station at
Bellagio on Lake Corno, which is operated
by Mr. Ernesto Montù, is transmitting
by telephony every Sunday at 13.00
G.M.T. on 10 metres. 13.30 G.M.T. on
18 metres, 14.00 G.M.T. on 35 metres.
and at 14.30 G.M.T. on 65 metres. Reports will be welcomed.
0000
F SPY would like to receive reports
horn British amateurs of his transmissions on 45 metres, which may be sent
nEt G 6NK, R. J. Denny, 1, Hillside,
Waverley Road, Weybridge.
0000
Amateur Transmission in DenmarkOur Copenhagen correspondent sends us
a summary of the conditions under which
the Danish authorities will grant transmitting licences to experimenters. Applications must he made to the State Telegraph Department, who will issue licences
only for scientific and technical experiments.
The licence will hold good for
one year, on payment of a fee of 20
kroner, and may be cancelled if the fol-

lowing conditions are not observed :—(a)
Transmission must only take place during
the hours specified by the State Telegraph
Dept. (b) The call-signs must be given
out at the beginning and end of each
message.
(r)
The maximum
power
allowed is 100 watts input. (d) The wavelengths permitted are (1) below 15 metres;
(2) 43 to 47 metres; (3) 70 to 75 metres;
(4) 95 to 115 metres
(e) -Commercial tele.
grams must not be transmitted either by
Morse or. telephony, neither may experimental stations be used for broadcasting
news or retransmitting broadcast programmes. Transmitters must not he connected with other radio stations (this is
understood to mean commercial stations).
The experimental stations lutist be open
for inspection by the representativeof
the State Telegraphs Dept.
o000
QRA's Wanted.
G 2BQ, G 2WW,. O 5JV, AG 5MA.
BZ 1BI,
EAR ..23,
IRA,
.K 4CN,
M 1GB,
N OWB,
N: OFF,
PI 3NO,
PVXZ, OKA (calling' OPX), FOCNG,
B S5, S4, S 3F.
0000
New

Call-Signs Allotted and Stations
Identified.
G 2BRB.—R. E. Broomfield. 99. Sud bourne Rd., Brixton Hill, S.W.2, transmits on 23-90 metres.
G 5SN.—(Late 2B00) N. W. Skinner,
296, London Rd., Westcliff-on-Sea, transmits on 150-200 metres.
Y 21L.—Capt.
E.
J.
Hobbs, 2nd
Armoured Car Company, Ashley Park,
Bangalore, South India, transmits on 25
and 30 metres.
N PC3.—W. F. H. Peeters, Hugo de
Grootstraat, 14, Amsterdam.
N OPB99, N OAS, N OMD, N OKC.—
Cards may be sent via W. E. Russell, 5,
Walton Rd., Woking.
U 1CAL.—A. J. Spriggs, 1285, Boulevard, New Haven, Conn.
0000
A Correction.
The correct call-sign of the station
owned by Mr. F. A. King, .35, Oakmead
Road, Balharn, S.W.12, is G 5MF, and
not G 5FM as stated in error on page 30
of our issue of February 24th.

MARC
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WIRELESS CIRCUE
fin Theory and Praceice.
8.—Aerials and Aerial Circuits.
By S. O. PEARSON. B.Sc., A.M.I.E.E.

i

r

1141; usual type of outdoor aerial consists essentially
of an elevated wire or system of wires with one
end connected by a down-lead to 'he earth, the
whole being otherwise well insulated from its supports.
In series with the down-lead is included an inductance coil
to which the receiver is either directly connected or inductively coupled. The most common form of aerial is the
flat top or inverted " L " type, as shown in Fig. r, and
this particular kind of aerial is considered here, although
the remarks can be applied in general to any type of open
aeria I.
The Aerial as a Tuned Circuit.

The wire comprising the aerial naturally possesses resistance, and, as explained in Part 2, even a piece of
straight wire possesses inductance because amagnetic field
is set up around it when a current flows through it; thus
an aerial also possesses self-inductance even when no
inductance coil or loading coil is included in the downlead. Thirdly, the elevated portion of the aerial and the
earth are equivalent to the two sets of plates of a condenser of large dimensions, the air being the intervening
insulating medium or dielectric in which the electrostatic lines of force are set up when a potential difference
exists between the elevated portion of the aerial and the
earth, just as in an ordinary condenser lines of electrostatic force are produced through the dielectric when the
condenser is charged.
1Ve see then that an aerial possesses resistance, inductance, and capacity, and is therefore capable of
responding to electrical resonance in exactly the same
manner as the closed circuits considered previously.
Actually the capacity and inductance are distributed

(a)
Fig. 1.—Inverted

" L" type of aerial. The capacity is situate I
mainly in the horizontal portion, and the inductance in the
vertical down-lead.

along the whole length of the aerial, but the major part
of the effective capacity is situated in the elevated or
horizontal portion, and the greater part of the inductance
is embodied in the down-lead and the loading inductance,
because it is here that the current has its greatest R.M.S.
value under normal operating conditions. Therefore the
aerial circuit of Fig. 2(a) is electrically equivalent to
the closed circuit of Fig. 2(/,), except that the resistance
Re in the open aerial contains a component called the
radiation resistance, which is explained below.
In order to simplify the consideration of the principles
involved in a tuned aerial circuit, and to show the con-

nection between frequency and wavelength, it will be
advantageous to consider briefly an aerial of the inverted
" L " type when used for transmitting or sending nut
wireless waves, and to do this it is necessary to view
resonance or electrical oscillation in aclosed tuned circuit
from the point of view of the energy stored in the oscillatory circuit.

L.

o
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(a)
Fig: 2.—(a)

Inverted

(b)
"L" type aerial and
electrical circuit.

(b)

the

equivalent

It was shown in aprevious instalment' that when complete resonance occurs the voltage across the circuit and
the current flowing round the closed circuit are exactly
go ° out of phase. Thus, when the current is passing
through one of its zero values, the potential difference
across the circuit has its maximum or peak value, and
when the current round the circuit is passing through a
maximum value, the voltage is zero. We have seen also
that when acurrent iflows through acircuit of inductance
L henries, the energy stored in the magnetic field is given
by ¡Li 2 joules or watt-seconds (see Part 2, January
27th, page 124). Now it can be shown by exactly the
same reasoning that the energy stored in the electrostatic
field of acondenser of capacity C farads, when the potential difference between the two sets of plates is evolts, is
equal to :Cc 2 joules or watt-seconds.
Energy in an Oscillating Circuit.
Suppose that in the tuned circuit the current reaches
a maximum positive or negative value of 1m amps, and
that the voltage across the circuit reaches •a peak value
of E. volts. Then at an instant when the current is
greatest the stored energy in the magnetic field of the coil
will be LI„,*2 joules, and at this same instant the stored
energy in the condenser will be zero, because the voltage
is zero when the current is greatest. During the next
quarter of acycle, when the current is falling to zero, the
magnetic field of the coil is collapsing, and its energy is
being given back again to the circuit, but at the same time
the voltage across the condenser is building up so that
energy is being accumulated and stored up in its electrostatic field, and this will reach a value of ¡CE. 2 joules
when the energy of the magnetic field has fallen to zero.
Now, in the case where the circuit possesses no resistance, there is no loss of energy in the form of heat, and
1

The Wirclesa World, March 3rd, page 347, Fig.' 7 (e).
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Wireless Circuits in Theory and Practice.—

therefore during the quarter of a cycle considered, the
whole of the energy LI, 2 originally stored in the magnetic field of the coil has been transferred to the condenser, now being given by
CE„,, 2. During the next
quarter of acycle, the energy is transferred back to the
inductance again, and so on indefinitely.
We see, then, that a certain amount of energy is oscillating backwards and forwards between two parts of the
circuit, and this gives us the real meaning of electrical
oscillation in tuned circuits. Of course, if the circuit
contains resistance, a fraction of this energy is converted
into heat during each half-wave of current, but if this
loss is exactly compensated for by the right amount of
energy being drawn from the source of supply, the oscillations will continue with undiminished amplitude just as
the pendulum of a clock is kept swinging at a constant
amplitude by the small impulses given by the driving
mechanism.
Radiation of Energy.

Reverting now to the aerial circuit of Fig. 2, suppose
that a high-frequency voltage is induced into the inductance coil L from some suitable source inductively coupled
and that the aerial circuit is tuned to complete resonance with the frequency of this voltage; then electrical
oscillations will be set up in the aerial circuit, and, since
for complete resonance the inductance and capacity effects
balance each other out, the R.M.S. value, I, of the
E
current will be equal to — amps, where E is the E.M.F.
Re
induced into the aerial circuit, and Re is the effective
resistance of the aerial, the power being put into the
aerial being 12R. watts. Thus the effective resistance
R. is that equivalent resistance which, when multiplied
by the aerial current squared, gives the total power. In
the .aerial circuit, just as in the closed circuit, energy will
be oscillating backwards and forwards between the magnetic field and the electrostatic field of the aerial. But
here the essential difference between an open aerial circuit
and a closed oscillatory circuit is indicated : namely,
during each alternation some of the oscillating energy
escapes from the aerial circuit and is radiated away into
space. The amount of energy which is radiated per
second in this manner depends on various factors, such as
"the strength of the current in the aerial, the effective
height of the aerial, and the frequency of the oscillations, being proportional to the squares of all three.
The radiated energy takes the form of ether waves,
and it is known that these waves always travel away from
the aerial with the velocity of light; that is, at the great
speed of about 186,000 miles per second, or 3 x ro"
centimetres per second. In fact, it has been proved
that light waves are of the same nature as wireless waves,
the only difference being that the frequency of light
waves is many thousands of times greater than that of the
shortest wavelengths- used in wireless work.
Knowing the velocity of the radiated waves and the
frequency of .the oscillations, we can find the relationship
between frequency and wavelength, and incidentally give
a definition of wavelength. Suppose that the frequency
of the oscillations in the transmitting aerial is f cycles
13
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per second; then, during one second, f complete ether
waves will radiate outwards from the aerial, and the wave
which left the aerial at the beginning of this second will
be 3 x ro" ems. away at the instant the last wave leaves
at the end of the second. Thus there will be f waves
-spread out over a distance of 3 x ro" centimetres, as
shown in Fig. 3(a), and therefore one wave will corre3 x to"
3 x 10 8
spond to a length of
centimetres, or
metres. The actual length of one of these waves in the
ether is called the wavelength; it is usually given in
metres and denoted by the Greek letter X (lambda). Thus
the relationship between wavelength and frequency is
given by
3 x 10 8
—
metres,
or

f

3 x 10 8

cycles per second.

From this we see that the shorter the wavelength the
greater is the corresponding frequency, and vice versa.
It is convenient to remember that a wavelength of 300
metres represents a frequency of one million cycles per
second, the frequencies for any other wavelengths simply
being in the inverse proportion; for instance, the frequency corresponding to a wavelength of 365 metres is
10 8 x

300

365

= 882,000 cycles per second (approximately).
Wavelength and Frequency.

Although strictly speaking the term " wavelength"
can only be applied to the ether waves, it is almost
universally applied to all radio-frequency currents and
voltages, even in a closed circuit where waves, in the
same sense of the word, do not exist at all. For instance,
in a circuit where the frequency is a million cycles per
second, the " wavelength " is said to be 300 metres,
meaning, of course, that the frequency of the current is

DISTANCE

(a)

(b)
30

01° CMS

f WAVES

Fig.

3.—Diagram showing

the relation between
frequency.

wavelength and

that corresponding to a wavelength of 300 metres in the
ether. In discussing the theory of circuits it is most convenient to give relationships in terms of frequency, but
it is usual to employ the corresponding wavelengths for
practical calculations, chiefly because the transmissions
from various wireless stations are always denoted by their
wavelengths. For instance, in designing acircuit to tune
to a certain station of given wavelength, it is more convenient to work from a formula giving the relation between inductance, capacity, and wavelength, rather than
from one involving frequency. Such a formula is very
easily found from the fundamental expression for the
resonant frequency of a tuned circuit, namely, from the
xtos
expression f—
Putting f — 3
and
N/ I.C.

r
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substituting, we get X = zir
LC x 3 X le metres,
where L is in henries and C is in farads. If L is in
microkenries and C in microfarads, the expression becomes X. = 1885 ,
t
/ LC metres, 'which
formula for practical calculations.

is

the

usual

Aerial Efficiency.
In general an aerial which is an efficient radiator of
energy will also act as an efficient receiving aerial, and
therefore the conditions pertaining to good efficiency in a
transmitting aerial also apply to receiving aerials, except
that the transmitting aerial must be designed to deal with
high values of oscillating current and voltage without
undue loss. The amount of power radiated depends on
the length of the lines of the electrostatic force passing
between the elevated portion of the aerial and the earth,
and therefore on the height of the aerial. Now, since
the earth is not a perfect conductor, and since there may
be such things as trees and buildings below the aerial, the
effective hciRht is not necessarily equal to the actual
height above the ground level, and it is the effective height
which determines the power nidiated for a given aerial
current, and in the •case of a receiving aerial the highfrequency voltage induced in it by the received signals
depends on the effective height.
The power radiated is proportional to the square of
the effective height, and inversely proportional to the
square of the wavelength. The amount of energy radiated per second is given approximately by
h2
P=15so 1-x —
X2 watts,
where I is the R M.S. value of the current measured in
the earth lead, it is the effective height in metres, and
À is the wavelength in metres.
The most efficient aerial is one in which the ratio of
the power radiated to the total power supplied is greatest.
this ratio itself being the efficiency. Now the current in
the aerial is inversely proportional to the total effective
aerial resistance Rr,defined as that equivalent resistance
which, when multiplied by the square ot the current,
gives the total power put into the aerial. Therefore, in
order to obtain the greatest aerial current for a•
given
induced voltage, the total effective resistance must be
as low as possible, and this applies equally to a receiving
aerial in which the current is induced by the oncoming
ether waves.
Radiation Resistance.
Only part of the power PR, put into the aerial is
radiated, the remainder being dissipated as heat in the
ohmic resistance of the aerial circuit and in neighbouring
objects in the form of eddy curient losses and dielectric
losses. All energy which is not radiated is wasted and
must be counted as losses. The total effective resistance
Re may be assumed to consist of two components. one
component when multiplied by the square of the current
giving the losses, and the other, called the radiation resistance, accounting for the cower radiated.
The radiation resistance Rr of an aerial is defined as
that equivalent resistance which. whea multiplied by the
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square of the aerial current, giteS the power radiated
into space. Thus
•
Power radiated P=PR„ watts,
= I590 12

—
A. 2

h2
ohms.
X•
Now, since the total effective resistance should be low
in order to get a high aerial current, it follows that, for
high efficiency, both foi transmitting and receiving, the
ratio of the radiation resistance to the total effective resistance should be as great as possible, the ideal condition being, of coutse, that in which- the radiation
resistance is the only resistance present, à condition quite
Rt.
impossible in practice. Thus -- - should be as nearly
R,
equal to unity as possible; that is to say, the ordinary
ohmic resistance of the aerial circuit must be as low as
possible, and the aerial should be suspended well away
from all trees and buildings, especially. when the latter
are partly constructed of inetal. Of course, the sharpness of tuning will depend on the amount of resistance
in the circuit exactly in the sanie way as for a closed
circuit—another reason for keeping the aerial resistance
low.
and. therefore R,.= 1590

Conditions for High Efficiency.
The two most desirable features, then, that an aerial
should possess are (a) a good effective height and (b) low
resistance.
Foi reasonable' efficiency the height of an
aerial for reception of broadcast stations other than the
local one should be at least 3oft., a good average
height being 45ft. It will be shown later that the most
suitable length and height of a receiving aerial depends
on the wavelength of the signals to be received.
It is not always an easy matter to reduce to alow figure
that part of the aerial resistance accounting for losses.
The main portion of the ohmic resistance is located in
the connection to eatth, and sometimes a fair proportion
in the aerial inductance coil
Connection to a water
pipe does not always give a good " earth," and it is
better practice to bury a wire or system of wires a foot
or so deep under the entire length of the aerial where
this is practicable. Gas pipes aie unsuitable for an
earth connection, as the red-leaded joints often offer a
high resistance. 4,arge trees near a receiving aerial have
a very had screening effect, especially if they art high
compared with elevated portion of the aerial. The writer has
found that the screening effect of trees varies with the
seasons ;for instance, with an acrial 35ft. high supported
on a pole near an g;ft. tiee, the received signals are very
much weaker in the late spring, when the tree is in full
leaf with full sap flowing, than in the earlier 'weeks
before budding commences, whereas on another aerial
away from all trees this change is not noticeable.
The high-frequency resistance of the aerial wire itself
is not, as a rule, sciious. and the total resistance of the
aerial circuit is not much reduced by employing two or
more spaced wires in parallel. Although this may somewhat increase the upper capacity if the spacing is sufficiently great. thus giving slightly better signal strength,
it is doubtful whether the extra trouble is justified.
13
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A Review of the Latest Products of the Manufacturers.
THE "BLUE SPOT" TUNING COIL.
This plug-in tuning induetance, which
is obtainable from Barker & Co. (Suppliers), Ltd., 59-60, Chancery Lane, London, W.C.2, is intended to replace the
wide range of inductances ordinarily
necessary to tune over a wide raiige of
180 to 3,500 metres.
In principle it consists of a large coil
built up of a number of sections which,
by means of a. simple switch, are connected in series. :ktt additional roil being

higa, rendering the coil particularly durable, and the bronze bush which is provided at the centre serves as a bearing for
the switch lever.
This coil, apart from being cheaper
than a set of tuning coils covering the
same range, is convenient for quickly
searching over a wide band of wavelengths.
When used with a normal
aerial and a series tuning condenser,
having a maximum capacity of 0.0005
mfd., a tuning range of 180 to 2,750
metres is produced ; whilst with parallel
tuning on the same aerial the wave
range is front 400 to 4,400 metres. Used
in a closed circuit with a 0.0005 mfd.
parallel tuning condenser, tile range is
from 180 to 3,150 metres according to data
furnished by the manufacturer.

C.A.V. L.T. ACCUMULATOR.
A new range of filament heating
batteries in unspillable glass boxes has
been introduced by C. A. Vandervell and
Co.. Ltd., Warple Way, Acton, London,
W.3.
These batteries have been designed for
use where celluloid containers are titi desirable, such as in tropical climates or,

0000

HAVA MICROMETER DIAL.

The " Blue Spot " tuning coil contains
a series of eight inductances which are
brought into operation by a switch
arranged to eliminate as far as possible
the detrimental effects of dead end turns.

added as the switch lever advances from
one position to the next. It would seem
on casual examination that a tuning coil
of this type would be unsatisfactory
owing to the large amount of wire which
might be left in circuit and in the field
of the turns in use when the lever is set
at any position other than the maximum.
Actually the lever switch is a very
ingenious arrangement, and is arranged
to eliminate as far as possible the
detrimental effect produced by dead
end
turns.
The
switch
lever
revolves an insulating plate fitted with
short-circuiting bars around which are
fifteen spring contacts so that sections
not in use are disconnected from the
tuning circuit.
The coils are of the
basket type, though shaped to a conical
formation so that liberal air spacing is
obtained between successive layers.
A
strong cardboard case protects the windB

14

One of the first methods. though undoubtedly still one of the best, for obtaining fine control in a tuning condenser
is aworm drive. The principal advantage
of worm reduction gearing is that several
teeth are always in mesh, which has the
effect of eliminating backlash while the
reduction ratio may be moderately high.
Halladays, Ltd., 12 to 18, °teach Street,
Birmingham, manufact ure
a variable
condenser to the knob of which is fitted
a simple worm drive carried on a bracket
so that it can be swung out of action
when a quick adjustment is .•teeded. By

Litspitlabie

The Hava condenser is fitted with a
orm
reduction
gear
for
obtaining
critical
adjustment without backlash

means of a lever the screw is held in
mesh with the worm wheel, while a projection of the lever in coming into contact with the bracket disengages the
pinions. The position of the moving
plates is indicated by a brass pointer
moving over a fixed scale.

C.A.V. 2-volt
box.

cell

in

glass

as is sometimes the case, where the use
of celluloid is objected to.
The moulded glass jar is substantial in
thickness; and is free front the risk of
fire, while the chance of frothing is
eliminated. The battery is clean and of
good
appearance.
No separators are
•fitted between the plates, which are correctly spaced by groves •moulded hito
the sides of the glass. boxes. The plate
sections are suspended from :an ebonite
lid settled in position, while the screwed
vent plugs are made of porcelain. Portability is facilitated when required by
the use of teak carrying crates fitted with
the usual strip rubber handles, and as
each 2-volt cell is a separate unit rubber
buffers are suitably positioned to prevent
damage from vibration.
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HE history of attempts made to
secure the transmission, by wire or
wireless, of photographs, drawings,
and diagrams was summarised in an instructive and entertaining manner by Dr.
E. E. Fournier D'Albe in a lecture before
the Oxford University Radio Society on
March 10th.
Dr. Fournier D'Albe said he had given
his lecture the title of "Problems of Television" because he still regarded television as a problem of considerable difficulty.
It must be borne in mind, he said, that
when we look.at surfaces we do not see
continuous surfaces, but actually a large
patch of dots. The eye was a wonderful
optical instrument, said the lecturer, and
had a wider angle of view than any other
instrument, its angle of view being nearly
180 degrees in any direction. One hundred and eighty degrees was about 10,000
minutes, and if we could make vertical
cross section through the retina of the eye
and examine it under a microscope it
would be found that it consisted of a
system of some 10,000 elements, each element capable of distinguishing a spot of
light. That applied .not only to the vertical section, but also to the horizontal
section, and therefore we got about
100,000,000 as approximately the number
of single elements, each capable of seeing
a small spot of light on asurface. In any
case there could never be more than
100,000,000 such spots, but as a matter of
fact we did not use that number all the
time or on every occasion. The eye saw
in front of it a certain area which was
the area of clearness of vision, and that
area consisted of about 10,000 elements.

A Lecture at 'Oxford
< by
Prof. Fournier D'Albe.
Therefore the simplest picture to transmit
would consist of about that number of
elements.
Pictures using 1,000 elements
and down to 600 elements had been transmitted, but they were barely recognisable,
and for ail picture of any size there
must be 10,000 elements.
In the cinematograph there was presented to the eye
a series of pictures at the rate of 16
per second, .which caused the impression
of continuity; therefore, in order to transmit pictures over wires it was necessary
to multiply the 10,CCO spots by 16 times,
giving 160,000 *spots to look after, or,
in 41Dther words, 160,000 signals to transmit every second. Even that did not
suffice in itself, because it was necessary
to indicate gradation of the spots, and
Dr. Fournier D'Albe had found by experiment that it takes six gradations to
give anything like a tolerable likeness.
Therefore we had to multiply 160,000 by
about six before we could get a really
recognisable and clear picture.
Early Experiments.
The practical problem in television was
how to transmit 100,000 or 50,000 signals
per second, and it would be seen at once
that this problem was an extremely important one and on quite a different plane
from any ordinary wireless problem, such
as the transmission of signals by means
of dots and dashes.

,01

The transmission of a line by means of
telegraphy was first done in 1850 by means
of a revolving cylinder of tin foil on
which the message was written with a
metallic stylus in ink, the stylus being
connected with contacts so that at every
revolution of the cylinder contact was
made. At the other end of the line there
was a similar cylinder to which a stylus
was acted upon at the proper moment, and
in that way it was possible to transmit
line drawings. That was the first rough
attempt to transmit anything except
messages consisting of words. That early
work was due to F. C. Bakewell, and
was followed by later work by Caselli,
and finally synchronism was achieved by
D'Artincourt in 1876.
Transmitting Pictures.
Attempts were next made to transmit
pictures, which was a rather different
problem from that of writing, and it was
first successfully done by a German of the
name of Korn, who in 1907 transmitted a
picture of King Edward VII. in about
twenty minutes. That system made use
of the selenium cell, and it was only
lately that a rival had appeared to
selenium as a sender.
Other work in
the same direction of sending pictures by
telegraphy had been effected by Thorne
Baker and others, the latest work having been done by Campbell-Swinton, who
devised an ingenious method, although
the lecturer had not heard that it 'had
yet been brought to any advanced stage.
Next came the phenomenon described by.
Edouard Belin to the Royal Society of,
Arta some time ago by means of which
some magnificent photographs had been

PROBLEMS OF TELEVISION.
Prof. E. E. Fournier D'Albe with his demonstration apparatus on the occasion ot his lecture before
the Oxford University Radio Society
His remarks tended to show that television still offers problems which can only be solved by
persevering effort and no small amount of ingenuity.
A
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Problems of Television.—
transmitted, but when synchronism was
taken into account the problem was a
very difficult one. Most of the possible
methods had already been proposed, and
the only novelty now possible was at the
receiving end.
At the transmitting end
it was known fairly well what could be
done. There was one radical cure for the
difficulties in using selenium, and that
was to send the picture in code, which
was first done, the lecturer believed, with
remarkable success by Sanger Shepherd,
who in 1910 transmitted a photograph
of the America Cup. yacht. race.
Continuing, Dr, Fournier D'Albe said.
he did not think a-great deal had been.
done with coding, but. Ile himself had.
transmitted a picture from 2L0 on -that
principle. two years ago, the listeners
taking the code by broadcast .and arranging it in a certain order as directed.
The next achievement was by It uhmer,
who transmitted a geometrical pattern.

spot of ink, and the white light would
get brighter and brighter according to the
note, but that would not be quantitative.
It would not give an indication of the
strength or loudness of. the note, and
would merely be qualitative.
A quantitative application, however, would be
obtained by reversing the arrangement,
viz., by taking a black screen and having
a white spot which would be dimmed
exactly in accordance -with the loudness
of the note, so that if a picture were
photographed we should get a negative
consisting of a blackened surface, the
opacity of which would be a measure of
the 'loudness of the note.
If we could
only take the picture and make it into a
note; then we could transmit that note
and -reproduce it at the other end as a
patch controlled by these resonators.

Jenkins and Baird.
Among the. systems which seemed to
be extremely promising was one devised
by Jenkins of America. who had already
achieved some considerable results. There
were also the experiments of Mr. J. M.
Baird in England. The really new idea
on his part was the use of the neon
lamp, which gave an extraordinary number of spots in a very small fraction
of a second, and Baird was the first to
use the neon lamp for the purpose.
Dr. Fournier D'Albe then gave a few
details of the work he himself has been
carrying out in this connection.
The
important thing, he said, is to get rid
of the necessity for synchronism.
One
way would be to have a number of wires,
and the first idea proposed was to have
as many as 10,000, but even if we
.vent to one million we should still get an
inefficient result. Another way would be
to have a number of different wavelengths, but, considering the difficulty
there now is. in arranging the necessary
number of wavelengths for other purposes, that idea would hardly be practicable.
Then it had occurred to him
that we might attempt it with audiofrequencies, i.,.. to convert a pict ure
into sound, transmit the sound by
radio-telephony, pick it up at the other
end, and then convert
it into its
proper elements. He was experimenting
along these lines, and Messrs. Hilger
were making for him a beautiful set of
acoustic resonators designed to control 24
different patches of light.
A Selective Arrangement.
Each resonator, consisting of a cylinder which can be tuned, carries a reed
attached
to
a mirror,
the
latter
vibrating with the reed.
The arrangement had the very great advantage
that
it
was
surprisingly
selective.
The mathematical theory was rather
complicated and had not been fully
worked out, but the lecturer said he was
practically using a Helmholtz resonator.
In employing an instrument of this description, it could be arranged in various
ways. It could be worked so that a black
spot fell on a white screen, making a
A
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SIGNS OF' THE TIMES. This original
and striking "Franco" sign has just
made Its appearance in Belfast.
When
the sign is operating the loud-speaker
" flashes" the Morse ,code, spelling out
the mords on the right.

Even with his set of 24 resonators he
did not hope to do very much, but at
all events something of the kind he liad
indicated could be done.
He could not
say at the moment how many of these
resonators could be made.
At present
only 24 were being constructed, though
another 36 would subsequently be made.
Even then it would be possible to get
only about 60 patches, and unless a
miracle happened, the end was nowhere
in sight.
If it could be done in this
way, however, it would be an enormous
advantage over any other method hitherto
proposed because it would be possible
to send the sounds by the ordinary telephone or through a wireless transmitter
over the whole spectrum of sound, and
there was no reason why a picture should
not be transmitted in this way.
Another
advantage of titis resonator was that it
responded
practically
instantaneously,

MARCH 4111, 1926:
especially in the higher octaves.
All
this, however, related to the transmitting
end, and it was at the receiving end
that the real difficulty existed, viz., how
to reproduce the sound which was transmitted. That problem was largely concerned with the selenium cell, and in
this connection Dr. Fournier D'Albe
showed what he referred to as a small
selenium cell devised by E. Simmonds,
of the Cavendish Laboratory, Cambridge,
which was rather remarkable, and will
be exhibited at the forthcoming Optical
Convention at South Kensington in April.
This showed that we can do certain.
things even wills very faint light interference systems with wave bands of
light.
The Question of "Lag."
Dr. Fournier D'Albe proceeded by commenting. on the so-caled lag of selenium
cells, and said he did not like the word
" lag " in this connection, because it was
liable to lead to some misunderstanding.
Ordinarily, the word " lag " meant the
time taken between cause and effect, but
with time selenium cell the effect was
immediate. In order to test this fundamentally, Mr. Simmonds and he had
arranged an experiment which showed
that it is possible to work a relay with
the efficiency of light lasting one-thousandth of a second, and therefore he did
not think the word " lag " was a justifiable one in relation to the selenium cell,
and in relation to the selenium cell the
so-called " lag " was a thing that really
did not matter. Here, however, he came
to the point at issue between selenium
and its rivals. Selenium had the advantage
that it is an element, and can be used in
its dry state, and it is very steady indeed.
There was, however, the photo-electric
cell, and it. was only recently, through
the kindness of one of the scientific
leaders eat Oxford, that photographs of
the latest photo-electric cells bad been
obtained under the auspices of Oxford
lIniversity.
These certainly showed a
very marked advance indeed, and the
pho.to-electric cell had one supreme advantage, that its aCii011. whatever it wile,
was instantaneous.
There was no lag,
even nominal.
The Photo—Electric Cell.
Dr. Fournier D'Albe concluded by
saving that he still adhered to the opinion
that 'there can be no serious rival to
the selenium cell, not even in the shape
of the photo-electric cell, and he intended
to go on with selenium. which had always
stood him in such good stead. At the
same time any new developments of titis
nature must be welcomed because they
could only be to the advantage of science.
A number of questions were asked Dr.
Fournier D'Albe at the conclusion of the
lecture, and a cordial vote of thanks was
passed to him on the motion of Prof.
Townsend.
Seconding the motion, Prof. Lindemann stated that whilst he admired the
work Dr. Fournier D'Albe was doing
with the selenium cell, he had not been
persuaded yet that it was better than
the photo-electric cell, and he preferred
the latter.
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W. JAMES.

O far, we have discussed the general theory of the

receiver, and described the arrangement of the parts
on the ebonite front panel and on the upper side of
the baseboard.
We have seen thn selectivity and amplification depend on the characteristics of the valves used
and on the values of the couplings as well as on the
method of connecting them.
Selectivity depends on the effective resistance of the
circuits and on their number.
In this receiver there are
three couplings, each comprising a coil and tuning con'denser. One of them is used to connect the aerial to
the first valve, the second to connect the first and second
valves, and the third to connect the second valve and the
detector.
(See Fig. I, page 394.)
.
Taken by themselves, the three couplings %ill have a
similar tuning curve, as each comprises a coil and condenser; hut, connected in the receiver as .they are, the
charli7teristics of each circuit will be different.
Avoid Grid Current.

In the first place, the coupling between the aerial and
the first valve has the load of the aerial-earth thrown on
it, the amount of the load depending, of course, on the
nature of the aerial and earth.
Then again, one end and
the centre point of the coil are joined to the grid and filament of the valve.
If the impedance of the grid filament path is high compared with that of the circuit, connecting the valve will not affect the amplitude of the
signals in the tuned circuit, nor affect its tuning curve ;but
if grid current flows as the result of a strong signal, or if
grid current normally flows because of the point to which
the grid return wire is connected, we have a load on the
circuit—in effect, a shunt resistance, which reduces the
signal strength and broadens the tuning curve. Grid
current must, therefore, lie avoided so far as possible. A
grid bias of negative 3 volts is suitable for the set
illustrated here.
Great care must also be taken that there is no leakage.
The insulation resistance of the valve-holder should be
very high ;the amplifying valve used should be a hard

the connecting wires should be clear of the baseboard and other components; the insuLtion resistance of
the condenser should be very high ;and, finally, the insulation icsistance between the contacts of the coil-holder and
between the contacts of the coil itself (across the ebonite
former) should be high.
Bright components of good
make are usually satisfactory ; the average constructor,
as a rule, will have no means of testing for slight leakage», but he can take care that he does not make leakage
paths hy had workmanship.
one;

Second and Third Couplings

Particular attention should be paid when using soldering flux, only a small quantity being required.
If an
excessive amount is used and is allowed to form a film
between contacts, aleakage path is formed to the detriment
of selectivity and amplification.
One of the principal
reasons of the writer for well spacing the components of a
set and for wiring with stout wire is that it is easy
for those who closely follow the construction to wire and
solder neatly, and this encourages those who are not
expert.
When the parts are crowded together. the connecting wires are more difficult to solder, and there is
much more chance of realuced effectiveness through
leakage paths.
Turning now to the second tuned circuit, we have in
shunt with this the anode filament path of the valve and
the H. F. choke, also the grid filament path of the second
valve. ‘Vhen care is taken with the grid circuit and in
the choice of the H.F. choke, we are left only with the
effect of the valve.
The effect of the valve was explained
in the first part of this article, and it should hardly be
necessary to point out that a high impedance amplifying
valve must be used if good selectivity and amplification
are desired.
Of course ; there is no need to use an extremely high impedance valve such as one of the foreign
valves of doubtful make. One of the valves recommended
should be used.
A 35
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It might also be mentioned that the two aerial fixed
Two-Stage Radio Frequency Amplifier.—
condensers (0.0003 and o.000t mfd.) have one of their
The third circuit has the detector connected across part
ends screwed to the aerial and earth terminal strip.
of it, and this will slightly lower the amplitude of the
Wiring is carried out with bare No. 16 tinned copper
signal (when grid current rectification is used) as compared with the amplitude if the detector were removed ; wire, insulating sleeving being used where necessary—
that is, at places where the wire passes through the basebut the output of the detector will be greater with the set
board and runs Underneath. The wiring diagrams give
wired as described, and for normal signals, when the grid
the connections quite clearly, the bare, covered and flexible
current method of rectification is used than with anode
wire being indicated.
bend rectification; that is, although the grid current detecIt is necessary to drill a hole through the baseboard at
tor has the effect of lowering input voltages, its effectivethe points marked by a letter, and through this hole to
ness is greater and the signal heard will be louder than

The wiring of the parts mounted on the front panel; also the wiring which lies above the upper surface of the baseboard.
remainder of the wiring lies below the baseboard, and is shown in the next diagram.

when the anode bend. method of detection is employed,
even though the latter method does not materially damp
the tuned circuit.
•
•
The arrangement of the parts on the upper side of the
baseboard of the set .and on the front panel was given.
in Figs. 2 and à, and it was mentioned on page 396 that
the two large condensers and the grid bias battery were
secured below the liasel)oanl.
These parts are shown in
here, the 0.125 mfd. condenser being screwed to a piece
of wood and the grid battery held in place by two brass
clips.
A 16

The

pass a connecting wire. To make the wiring diagram
quite clear we will start, by way of example, with the
aerial and earth connection strip.
Terminals A, and A..
are connected to the two fixed condensers as shown, while
terminal E is connected by a %ire which passes through
the hole in the baseboard Marked O .to one side of the
0.125 mfd. condenser on the underside of the baseboard..
This _wire continues to the point marked N, and the wire
is soldered and passed through the baseboard to the filament contict of the first valve-holder.
From point N
another wire is taken to point .41, and so on.

WfiTele00
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----Wiring connections on the underside of the baseboard.

The balancing condenser NC, is easily made from a
piece of Systoflex and a short length of wire. A piece of
Systoflex about zin, long, which is a fairly tight fit on the
connecting wire to be seen in the diagram, should be
wrapped with a bare copper vire of about No. 24 S.W.G.
for about an inch.
Solder the turns of this partial outer
covering of %% ire and also solder on a short length of
flexible wire. Then cut a piece about in. out of the wire
which runs between one end of the H. F. choke and the
end of the first coil.
The Systoflex, with its partial wire
covering, should be slipped over these wires and the flexible wire soldered as indicated.
It is very important to
notice that there is a gap of about jin. between the ends
of the two wires which, in the diagram, are to be seen
running through the Systoflex at NC,.
Operating the Receiver.

Conncut the filament-heating accumulator and an anode
batten. of about 00 volts, and when 2-volt N•alres are

used connect the grid leak return wire to the positive terminal of the grid bias battery, and the flexible wire from
negative LT to 11 volts negative with respect to the grid
leak 'return wire. Also join the flexible wire from the
grid return circuit of the amplifying valves to the grid
bias battery, to give the grids a negative bias of ,3 volts.
With the aerial connected to terminal A, to begin with,
tune in the local station.
The first valve can be balanced
in the usual manner by adjusting condenser NC, to stop
the aerial circuit from oscillating.
Ni or endeavour to
tune in a weak signal, by turning th c three condensers in,
say, one degree steps, and when a weak signal is heard,
make final adjustments to both balancing condensers.
Their adjustment should be such that the set will not
oscillate over the whole tuning range. A station should
therefore be tuned in with the condenser dials near their
maximum setting, and another with the dials near their
minimum setting, and careful adjustments of the
balancing condensers made to prevent unwanted oscilla -

View of the top of the set with the coils and valves removed to show the wiring more clearly
A
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Two-Stage Radio Frequency Amplifier.—
tions.
In the receiver illustrated it was found necessary
to remove a few plates from the rotor of the balancing
condenser mounted on the front panel before the exact
balance required c,iuld be obtained.
A Tuning Hint.

The selectivity of the receiver is such that Bournemouth
can be heard while London is ‘‘orking, in the evening, at
a place about three miles from the I.ondon station.
Such
selectivity as this means that tuning must be very carefully carried out, otherwise stations will be missed.
When the maximum selectivity is not required, the aerial
may be connected to terminal A, ;the strength of a distant station is greater with this connection than when the
aerial is joined to terminal A.,.
When a number of stations have been received and a
note made of the scttin-: of the tuning condensers. a

il/ARCH 2,1111, 1926.

very utmost out of the teceiver even at the expense of an
additional control, and for this reason one of the
balancing condensers is mounted on the front, panel.
If
the setting of this condenser is changed a little, a reaction
effect is produced, and of course if the setting is sufficiently altered from the point where the circuit is
balanced, the second tuned coupling and second valve
will oscillate. These oscillations ought not to reach the
aerial circuit if the first balancing condenser is properly
set ;therefore the use of a certain amount of reaction in
thé second stage is juStifiedin the case of those who have
had experience of operating a set with these tuning condensers.
The Detector Valve.

One further point which might be of interest is this,
that the same voltage is applied to the detector and highfrequency amplifying valves, and some readers may think

I
The underside of the baseboard

All the connecting wires can be seen, also the method of fixing the condensers and
battery.

tuning chart can be made, and will be of great assistance
when searching for other stations.
The chart is easily
prepared as follows. On a sheet of squared paper mark
off every tenth square from left to right along the bottom
edge of the paper and label these points o, IO, 20-100
or ¡So. On the left-hand side mark off wavelengths from
zoo to 600. Then, when a station has been heard, find
its wavelength from one of the published lists, and mark
a point opposite this wavelength and dial setting.
When
several stations have been tuned in and the points marked,
a line can be drawn through the points, and from this the
probable setting of the dials for a station of known wavelength can easily be found.
Adding Reaction.

No doubt the majority will be quite satisfied to operate
the set with both high-frequency stages balanced, knowing
quite well that when the balancing has been carefully
done the receiver is a perfectly safe one; that is, the set
will not oscillate.
A few may, however, want to get the

grid

bias

the anode voltage of go which was recommended a little
too high for the detector
But, provided a valve
of the H.F. type is used, as recommended, this voltage
is not too high, and is in fact quite necessary when a
power amplifier of the type to be described shortly is
added.
In this power amplifier, the first coupling is an
anode resistance, with of course the usual grid condenser
and leak, and when the power amplifier is added to the
receiver described here the anode resistance is connected in
the anode circuit of the detector.
If the reader proposes
to employ a transformer-coupled low-frequency . amplifier, it will be as well to connect a separate H.T. wire
to the detector circuit.
Then a valve of lower impedance than an H.F. one can be used with advantage, for
a transformer usually works better when connected to a
valve having a moderate or low anode impedance. When
a resistance of too,000 ohms or more is connected to the
anode of the detector, however, it is better to employ as
the detector a valve of high amplification factor—that is,
one of the H.F. type.
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N modern Radio Set design, more and more
thought is being given to the elimination of lowfrequency distortion.

Resistance Capacity Coupling has in a great measure
solved the problem, amplification being practically
constant at all Audio frequencies. This has resulted
in the B.B.C. adopting Resistance Capacity Coupling in
order to achieve the utmost quality in their transmissions.
Much research and experiment has resulted in the
evolution of the "Polar" R.C.C. Unit.
This Unit puts
distortionless amplification within reach of all, in most
convenient form.
The three essential elements--Anode Resistance (noninductively wire-wound to avoid noise), Dubilier Coupling
Condenser' (Mica dielectric and perfectly insulated) and
Mullard Gridleak—are incorporated in one small COMPLETE Unit, with sturdy terminals conveniently placed
for easy wiring-up.
" Polar" R.C.C. Units are obtainable from Polar Service
Agents and all reputable Dealers.
If out of stock locally,
send your order DIRECT
With Red Seal, fio,noo ohms, Anode
Resistance.
(Recommended for all
stages of Amplifier, except last).
12/6

WRITE

TO—DAY

With Green Seal, 40,000 ohms, Anode
Resistance.
(Recommended for last
stage of Amplifier.)
10/6

FOR FREE

INFORMATION

- on Resistance Capacity Couplipg. Every detail
of this efficient form of low—frequency amplifi—
cation is covered in an interesting leaflet
(which gives circuit diagram of a receiver
incorporating R.C.C.
Units).
Sent
on
request to :—

RADIO COMMUNICATION CO. LTD.
31-35, NORFOLK STREET,STRAND,1ONDON,W.
C.2
66, OXFORD ROAD,
MANCHESTER.

Advertisements for " The Wireless World " are

°fife

I

125, HOPE STREET
GLASGOW.

accepted front firms we believe to be thoroughly reliable.
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A Complete

BURNDEPT
installation for £12

T

HIS equipment is capable of
giving perfect loud speaker
reproduction up to 25 miles
from your local station and about
loo miles from Daventry.
The price includes Ethophone—
Duplex Receiver with coils, two
guaranteed Burndept Super—Valves, Ethovox
Junior Loud Speaker, Accumulator, H.T.
Battery, Aerial Equipment and Licence.

Ask

your

Dealer for
or write to

particulars

eJRNDEPT

Any Burndept Dealer will be pleased to demonstrate the wonderful performance of this inexpensive
set—the most efficient on the market at the price.

erreree373Feepeer

Aldine House, Bedford St., Strand, London, W C 2.
'Phone :Gerrard 9072 PI line'.

'Grams :Burndept, We ,tr..d ,London.

Branches and agents everywhere.

"UTILITY"

In every way a low loss
instrument. One end plate
dispensed with, insulation
placed external to electrostatic field, saving absorption
and other losses. Bearing of
centre spindle is unusually
long and of novel design,
ensuring absolute rigidity,
perfect electrical contact,
smooth action, and automatically takes up
any
possible
wear. End play
is
eliminated
and end thrust
another feature.

LOW LOSS

CONDENSER

The whole is a
very compact
instrument, is
fitted with a
dust cover, and
can be attached by our
one hole fixing method.
No.
PriceW. 159
1419
W. 160
12/6
Vernier
51Specially designed for use with
W. 161
10/
W. 162
above condenser upon entirely
W. 163
9/6
extra.
9/new geared principle.
Com These prices include Knot and Dial.
bines both direct and vernier adjustment. Vernier adjustment has a
geared ratio of 50 to 1. Backlash is entirely eliminated and the finest
condenser adjustment can be obtained.

"UTILITY"

VERNIER DIAL.

Capacity.
:000
1
5
00
•:°°°25
0003
'0002

" UTILITY"

VALVE - SWITCH

Ref

COMPONENTie
WILKINS de WRIGHT, Ltd.,
Utility

A.10

UNIT

W. 158.
Combining "Utility" Switch, Rheostat, and Low Loss Valve-Holder.
Equally suitable for High or Low frequency circuits. Its purpose is to
swatch '' On" and " Off " a valve in a multi-valve set, at the saw,. (Me
maintaining continuity of the circuit employed. The filament current
can be controlled in the usual way by the Rheostat, and the valve
switched "On" and "Off " as desired.
Wiring diagrams sent with each unit.
PRICE

Mention of " The Wireless World," when 'writing to advertisers,

Works,

Kenyon

Street, Birmingham.

ensure prompt aft,,ntiort.
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INCE the invention of back-coupling by Meissner,
it is generally known that undamped electrical oscillations can be generated in a simple way by means of
a three-electrode valve. All the varioqs circuits which
have been .elaborated for this purpose arc based upon
some variation of Meissner's circuit, since reaction is
effected either by inductive, capacitative, or resistance
coupling.
Each of the various back-eoupling methods
can, moreover, be moililied in different ways, sit
that a large number of transmitting circuits can be
produced, but they are baseil in common on the backcoupling principle.
The arrangement of Kühn, in which
both the grid and anode circuits are tuned, which is also
able to oscillate and works as a transmitter without apparent back-coupling, is likewise, as is generally known,
really a back-coupling circuit, and uses the internal
capacity between anode and grid.

of Secondary

Electrons in the

Valve.

K RÔNICKE.

and it would seem, at least, that precisely the same
methods underlie the observations of Rottgardt.
Rottgardt reverts to an observation of Kühn which the
latter macle in 1917, in a valve circuit according to
Fig. 2.• An ordinary transmitting valve to which an
anode tension V„ was applied and the cathode of which
was heated allowed a small anode current to pass through
it, this being measured by the milliammeter I, The
current could only be small, as long aS the grid G of the
valve was not connected up, since this grid had rapidly
to be charged negatively by the electrons produced, so

7
:v a

The Dynatron Oscillator.

FIitherto, only a few types of valves permitted of the
generation of undamped electrical oscillations: without
back-coupling: A characteristic example of this is the
" Dynatron " of A. \V. Hull, in which secondary electrons are given off from the anode due to the impact of
the electrons from the glowing filament.
It has a
current-potential curve as shown in Fig. 1, which falls
between the points A and C.
Inside this range, a
decrease of the current intensity corresponds to an
increase of the potential, contrary to the rules of Ohm's
law, the current and potential being proportionate, as,
for example, is the case in the section OA of the curve.
It can be shown in theory that in all cases where the
current-potential curve or characteristic of an apparatus
drops, thereby running counter to Ohm's law, the proA

7
VOLTS

«t
Fig.

;
Va
-L
;

1.—Characteristic

curve
of Cite Dynatron valve.

Fig. 2.—Oscillations were observed by Kühn in this circuit
in 1917.

duction of undamped oscillations is po ss ible.
This
applies equally to an arc, to the back-coupling circuit.
and to the Dynatron.
The knowledge of these facts had been fairly general
for some time past, but the fact that electrical oscillations
can be generated without back-coupling by means of
an ordinary three-electrode valve was not previously
known.
Now, Dr. Rottgardt, the laboratory chief of
Messrs. C. Lorenz A.G., has succeeded, by means of
ordinary transmitting valves, in producing phenomena
similar to those previously obtained with the Dynatron,

V2

Fig.

3.—Circuit used to investigate the phenomena observed
in the circuit in Fig. 2.

Fig.

Va

V1

4.—Characteristic curve of
the valve in Fig. 3.

that a further passage of current was rendered impossible.
On one occasion Kühn accidentally touched the grid lead
with a wire which was connected to the anode, so that
the grid became charged with the full anode potential.
As was to be expected, the measuring instrument I
n at
once showed a greatly increased anode current.
The
remarkable point, however, was that the instrument,
which was deflected, did not go back to its original position when the connection between grid and anode was
again broken.
Kühn described this phenomenon as the " decline of
the electrical field of the valve." He examined more
closely in what conditions this phenomenon appeared, and
in this connection he employed the circuit according to
Fig. 3.
The grid was therefore connected by a high
resistance R, with the anode, and the phenomenon was
examined with different anode voltages and various values
of the resistance. The same observation was made, moreover, when the grid was connected through a high resistance witb the filament The purpose of the resistance is
that the touching of the grid with the anode does not have
to be effected.from time to time, and continuous connection can be made.
Characteristics of the Oscillator.

If the relation of the anode current I. to the anode
potential Vn be represented graphically, the curve in
Fig. 4 is obtained.
With an increasing anode tension,
the current increases slowly from a to b.
With the limit
tension V, the current then jumps suddenly up to a very
high value I„ and if the anode tension be further
increased there will be noticed a normal anode characA

41
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Oscillation Without Reaction.-

teristic, which leads gradually to the saturation current.
If the anode tension be now reduced, the point eis then
exceeded without difficulty until approximately point e,
whence the current drops suddenly to avery much smaller
current I„ and then decreases along the curve ab, as the
potential is further decreased.
The curves according to Fig. 4have acertain similarity
with the vapour tension curves of gases and, just as with

MARCH 24th, 1926.

possible.
If this view is correct, it must be possible, however, to use the falling characteristic between eand b for
the production of oscillations, and it is in this respect that
Rottgardt has actually succeeded. The circuit used by
him is represented in Fig. 6.
It proceeds from the circuit shown in Fig. 3, if the anode and filament of the
valve are shunted by an oscillatory circuit. It is, in fact,
possible to generate powerful electric oscillations in this
circuit, but difficulties have been encountered up to the
present in withdrawing energy from this oscillatory circuit.
A Practical Circuit.

V,
Fig.

5.- Completion
of the
characteristic curve of Fig. 4
as suggested by Rottgardt.

Fig.
practical circuit in
which the frequency of oscillation is determined by the constants of the circuit L C.

the latter, the parts which apparently do not coincide can
at first be connected experimentally and thus lead to
interesting conclusions. Rottgardt completes the curve in
the manner indicated in Fig. 5, i.e., he assumes that the
current potential characteristic runs negatively on the curve
branch be, and that here, therefore, no stable condition is

Sutton Coldlield.
(February 4t11-28th.)
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There is no doubt that oscillation without back-coupling
takes place in the valve transmitter according to Fig. 6.
nor is there any concealed interior back-coupling, since
there is only one circuit that is able to oscillate. The
resistance Ro is important for the realisation.of the oscillations, and the magnitude of the resistance depends upon
the anode and the characteristic of the valve. With a
transmitting valve of 250 watts, and an anode voltage of
about 800 volts, Ro must have à value of the order of
125,000 ohms.
There appears to be hardly any doubt that the falling
part eb of the characteristic in .Fig. 5, and therefore the
prochtction of oscillations, 'is brought about by the development of secondary electrons from the grid.
It is
still doubtful whether this method will ever compete with
the valve transmitter with back-coupling, but the phenomenon is very interesting, at least from a theoretical point
of view.
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Canada :• IA11, IDD. 2AX, 213E, 2130,
2BI,
2F0.
U.S.A. : 4AV.
411V,
4GY,
4N11, 401, 411Z,
481, 4SL,
4TV, 4UX, 5ATX, 5JF. 5111," 5YD,
UAL
9ADK,
9A10,
9AK,
9CYI,
9131.113,,
9EJI,
9NB,
9XI,
9ZT,
Various: SDK, SHAD, NOT, NTT,
NTT1,
F90, GFD. GFP. BYC,
BYZ,
LS1,
X1GB.
OCDB,
TPAY,
2XAS, NPG, ICS, URSS.
(0-v-1.)
A. J. Perkins.

DaN,

(February 20th to 23rd.)
Great Britain and Ireland: 2IA, 2N 31,
2NT, 20D, 20G, 25Z, 2TI, 2TT, 2VL,
2VQ, 2WJ, 2XY, 5FF, 5FQ, SHA, 5KU,
5KZ, 53IB, 5NN, 5NU, 5QK, 5SK,
5WV, 5XY, 5/1, 6AN, 6FA, 6GH, 6L13,
6QC, 6Q31, 6UT, 6YC, 6YV, 6ZD,
France: 8AL, 8BB, 8CR, 8DD, 8DK,
8EL, 8EU, 8EZ, 8GU, 811V, 8IZ, 83131,
8SAX, 8SD, 8SSZ, 81/. Belgium :1)4,
K4, S9, 9TS.
Holland: OAP, OAX,
OMS, OPX, WC, POLL.
Sweden :
SNISS.
MTS. SMUT., SMVZ.
Germany :Y8, IA. Italy :lAX ('phi:'),
IMA.
Denmark : 7ZM.
Spain :
EAR.
North Africa: OCDB.
Palestine :6YX. Japan :GFUP. Unknown :
N 1CQ, P 2BG, S IA!.
(0-v-1) on 20 to 50 metres.
G. Bennett.

smTN.

Sunbury•on•Thames.
(Febritat•y 7t11-28t1t.)
U.S.A. •
lAAO,
LUC,
1APV,
IAFL,
aAGQ,
2AY,
231U,
2CPK,
2CTY,
4RM,
5YB,
5ZAI,
8AIG,
8AUL, 8ALY, 8AVJ, 8BTH, 8DJ(1,
9ADG.
Brazil:
lAC,
JAW,
DID,
2AB.
Australia:
2BK, 2CM, 211,
2CS, 3BD.
New Zealand: 2AC, 2AE,
2XA, 4A11, 4AC, 4AS, 4AV, 4AL,.
3AF. South Africa: A42, A6N. IndoChina: 8QQ.
(0-v-2.) All below 50 metres.
A. Diserens.

WiltegM
W©Wild
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HILL TOPICALITIES
By Our Special Corresponden!.

Broadcasting to Europe.
When broadcasts to Europe are resumed after Easter they will take place
on Tuesdays instead of on Mondays as
at present.
0000

The Budget Speech.
A good deal of heartburning has been
caused by the B.B.C.'s application to the
Postmaster-General to be permitted to
broadcast the Budget speech.
Some
representatives of the Press imagine—I
think quite wrongly—that the interests
of the Press will be prejudiced if the
speech is broadcast. This is yet another
indication of the failure to accommodate
existing interests to the march of science.
0000

The Polly of Obstruction.
If there is anything in the world against
which obstruction is hopeless it is broadcasting, and within very few years it
will he amusing to look 'back on the
attempts that have been made to retard
the legitimate development of broadcasting.
Still, different ages have had
their different problems to solve.
The
Press itself is only allowed by grace of
the House of Commons-to report- Parliamentary speeches, and the broadcasting
authorities feel that they must spare no
effort. to secure such concessions as other
interests seem inclined to regard as their
monopoly.

Less Oscillation?
Listeners' letters to the B.B.C. show,
as a genetal rule, that the writers appreciate the efforts at Savoy Hill to put a
stop to the oscillation trouble, and, in
proportion to the increase in the number
of licences issued, fewer complaints of
oscillation are received. That fact, however, probably proves very little, as
complainants get tired of writing about
oscillation, and, having registered their
complaint, wait for the Post Office, which
is the only authority able to take drastic
action, to move in * the matter.
In the
past three months Savoy Hill has received
complaints from 466 towns and districts.
0000
The "A.O.P."
The " anti-oscillation " pamphlet which
is given away by the B.B.C. has in many
cases been useful in improving the conditions, and when the D.F. apparatus of
the Post Office is brought into use next

in ,,alh a further improvement should take
place. Otte or two cases of confiscation
and reyocittion of licence would put an
end to those habitual offenders who inten
I:tonally spoil reception for other listeners
in their district. Such a case is reported
from North London, where an individual,
being himself a "low-brow," oscillates
whenever a "high-brow " programme is
transmitted, and, when approached by
neighbours, openly declared that he had
a perfect right to oscillate as a protest.
0000

The Postponed Boxing Match.
A relay of part of the twetity-round
boxing contest for the Flyweight Cham.
pionship of Great Britain and Europe and
the Lonsdale Belt will be given on Monday next, March 29th, from the National
Sporting Club.
It will be remembered
that a similar broadcast arranged for
February 22nd last had to be cancelled
owing to the illness of one of the boxers.

c000

Nearly Two Million Licences.
I see that attention is called in
a
contemporary
to the fact that the
number of licences is approaching the
two million mark, and the suggestion is .
made that when that figure is reached
the B.B.C. should put on something very
special in the way of programmes to celebrate the event. This is a laudable idea
in some ways; but it is difficult to conceive why the B.B.C. should be expected
to signalise the event in the manner
suggested,
seeing
that
the
revenue
which the company receives has been
strictly limited, and that, therefore,
it makes no difference whether the
number of licences is two, three or four.
millions.
Now if the writer who suggested a special programme had further
suggested that it should be provided
entirely at the expense of the Post
Office— !

THE STUDIO AT OLYMPIA. One of the most interesting features of the Ideal Home
Exhibition at Olympia, which closes on Saturday next, is the broadcasting studio shown
in the photograph. Visitors are able to witness actual performances through the plate
glass windows on the left. In the centre can be seen the microphone used in connection
with the mareonipeone speech amplifying system

A 43
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Citizenship.
Sir Stanley Leathes, Chief Civil Service
Commissioner, is to broadcast a series of
addresses to school children on "Citizenship " during the coming summer.
0000
Easter Programmes.
The Good Friday service will be relayed
front Canterbury Cathedral from 4 to
5.15 p.m.
The Easter Sunday evening
service will be relayed from Norwich
Cathedral, with an address by the Dean
of Norwich, Dr. Wiliink.
0000
The B.B.C. Musical Advisory Committee.
A. report appearing in several provincial.
newspapers that in the near future "we
shall hear of the appointment of a
Musical Advisory Committee, composed
of well-known musicians, that will assist
the B.B.C. in the selection of their
musical programmes " is, to say the least,
somewhat belated.
The B.B.C. Musical
Advisory Corlmittee was formed as long
ago as July last, and consists of Sir
Hugh Allen, Sir Walford Davies, Mr.
J. B. McEwen, Sir Landon Ronald, Col.
J. A. C. Somerville, Dr. Whittaker and
Professor Donald F. Tovey.
This is
perhaps the strongest Advisory Committee on music that could be got together, and certainly the B.B.C. could
not wish for a better jury.
0000
Broadcasting the League.
The broadcast of the Geneva Conference last week (Wednesday, March 17th)
was • extremely successful
and
foreshadowed the time when, as I remarked
recently in this column, relays of speeches
at the League of Nations will become
part of the regular broadcasting system
of this country.
The transmission was
effected by a combination of wired and
wireless relay, the speeches being received in Paris by telephone, broadcast
from the Eiffel Tower, picked up by the
B.B.C. receiving station at Keston and
relayed to 2L0 and 5XX for broadcasting to Britain.
During the two hours
that the transmission was in progress,
listeners telephoned to Savoy Hill from
all parts, confirming the clearness of their
reception which, it was stated in several
cases, was as .clear as the reception of
2L0 programmes.
0000
Dancing at 2LO.
Since the personnel of the London
Radio Dance Band, under Mr. Sidney
Firman's conductorship, was increased to
nine, a change which took place in the
second week of this month, transmissions
have greatly improved, but it is felt that
some further development is necessary
both to ,help the band and benefit listeners. Discussions are now taking place
respecting the installation of a dance floor
in one of the studios and the intloduclion of the proper atmosphere of a dance
hall, in order to give that "zip " to the
music without which any dance band
must find it exceedingly difficult to perform efficiently. There is no tone colour
in a dampened studio, and so far as a
dance band is concerned the absence of
dancers is very (lying.
A 44
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FUTURE FEATURES.
Sunday, March 28th.
LONDON. = 3.30 p.m., The Casano
Octet and Gordon Bryan. 9.30
p.m., Emilio Colombo and his
Orchestra, relayed front the
Hotel Victoria.
ABERDEEN.-9.15 p.m., Recital of
Church Music.
BM MING HABL-3.30
p.m.,
Liszt
Programme.
BOU RN EMOUTH. —3 p.m.,
Concert
and Organ Recital, relayed
from the New Central Hall,
Southampton.
Monday, March 29th.
LONDON. —9.45 p.m., Special Broadcast from the National Sporting Club.
BELFAST.-8 p.m., Concert ,Music.
1:tNCIIESTER.-8 p.m., .lasterpieces
of Mozart.
Tuesday, March 30th.
LONDON.-8
"Kitesh,"
a
Sacred Opera by Rimsky Korsakov and the Augmented Wireless Symphony Orchestra and
Chorus. Conducted by Albert
Coates, relayed from the Royal
Opera House, Covent Garden.
Wednesday, March 31st.
LoNnoN.-8 p.m., " Out of the
Hat," a revue.
10.30 p.ni.,
Syncopated Piano Solos.
CARDIFF.-8 p.m., The Music of
Haydn.
NEWCASTLE.--8 p.m., A Victorian
Programme.
Thursday, April 1st.
LONDON. —8
p.m.,
Dan
Rolyat
(Humorist). " The Disorderly
Room "—Farcical
Sketch by
Eric More. "Tragedy at Midnight," a one-act sketch by
Lawrence Anderson.
ABERDEEN. —9 p.m., Special Feature
"What is it?"
GtAsnow.-9.30 p.m., "A Mock
Trial."
Friday, April 2nd.
LONDON. -4 p.m., Evensong relayed from Canterbury Cathedral. 8 p.m., " Stabat Mater"
(Rossini).
BIRMI NGHAIL —3.30 p.m.,
Sacred
Concert.
Bon RNEMOUTH. — 5.15 p.111. , Sacred
Concert.
BELFAST.-8
"God's Time is
the Best ' (Bach).
Cmtnirr.-7.45 p.m., Passiontide
Music. Third Concert of the
Cardiff Musical SócietYGL ,
tsnow.--7.30 p.m., "The Passion."
MANctusnut.-8 p.m., Brahm's Requiem and Song of Destiny.
Saturday, April 3rd.
LONDON. —9 p.m., Seventh Edition
of "Winners."
10.30 p.m.,
• Savoy Bands.
MANCHESTER.-8.32 p.m., "Unforeseen," a play in one act by
Arthur Black.

MARCH 24th, 1926.
Free Licences for the Blind.
It is expected that an announcement
will soon be made respecting special
facilities for blind persons ill connection
with licence fees. This will be one of the
first recommendations of the Broadcasting
Committee, 1925, to be dealt with. The
Committee .recommended that licences
should be granted to blind persons free
of charge.
C 0 0 0

New High Power Stations.
Another point that requires early attention is the Committee's recommendation
to the Postmaster-General to continue the
negotiations recently initiated in connection with the scheme for new high-power
stations.
Listeners in South-East Kent,
who are mainly dependent on Daventry's
programmes, have been very patient since
the removal of 5XX from Chelmsford, in
view of the B.B.C. 's attempts to push
forward the new scheme for programmes
front another London station in addition
to those from 5XX and the existing 2LO.
Such a station would be designed to meet
the special geographical requirements of
the south-east corner of England, and the
sooner the scheme reaches fruition the
better it will be for licence revenue.
0000
Measuring Wavelengths.
A pressing question for discussion by
the Union International de Radiophonie,
which meets at Geneva to-morrow (March
25th) is that of the adoption of a definite
standardised
system
of
wavelength
measurement throughout Europe. In the
past Geneva appears to have acted on the
reports of various countries, and asked
stations to make a change to certain
definite wavelengths, apparently referred
to a common base; but that common
base does not yet exist.
The German
stations may measure all their wavelengths on one meter and the British
stations on another meter. Both of these
may be very good instruments; but if
they differ by, say, 0.5 per cent., it may
cause chaos in reception
throughout
Europe. If this problem were solved, reliable adjustments, based on Geneva's
advice, would follow.
0000
A Musician in the Control Room.
Efficient amplifier control on musical
programmes has long been a topic of keen
discussion between the Programme and
Engineering Departments of the B.B.C.
A test was recently carried out and a
number of independent musicians were
called in to give the staff the benefit of
their views.
Opinion was definitely in
favour of detailing a musician for control
as regards programmes where an intimate
knowledge of music was required. It has
therefore been decided to establish a
section
experimentally
to
undertake
amplifier control of important musical programmes and to supervise balance
and control of important outside broadcasts. When occasion requires, a super*vising official from the Music lbepartment
will be stationed in the Control Room
with the music score in front of hint in
order to carry out the work of balancing
during the actual broadcast performance.
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PRACTICAL SWITCH MAKING.
Designs Specially Prepared for Construction with Ordinary Materials.
By

H.

I.

T

HE fascination in the use of switches in a receiver
is due more than anything to the mind picture
which is produced when we think of the combinations of connections taking place at every switch position.
Multiple switches and even single-pole switches are
usually considered too difficult to make and too expensive
to warrant their use, but these difficulties do not really
exist, and these switches can be quite easily made with
,the aid of ordinary material, such as ebonite sheet,
springy brass for contacts, No. 2 B.A. rod, and standard
nuts and screws.
Single-way Switch.

The simplest switch is No. g in the diagram, and it is
surprising how small an efficient one can be made when
it is not required for high-frequency work. The spindle
is made from No. 2 B.A. screwed rod, and the knob
from an ebonite accumulator terminal.
Ordinary No. 4
B.A. brass screws are used for the two contacts after
filin off the heads to the depth of the screwdriver slot.
and small stop pins are driven into the base block or
panel, recesses being cut out of the side of the contact
arm to accommodate: them.
Dead-end Switch.

As a variation of the arm and contact studs type of
switch, No. 5 shows a more convenient and improved
form, which is very readily made and is admirably suited
for use with a tapped inductance coil where its function
as a dead-end switch is necessary.
The revolving
member consists of a triangular-shaped plate clamped at
one apex between two nuts on a No. 2 B.A. spindle,
which takes its bearing in a standard condenser bush.
The electrical connection to the 'plate is made to the
lower end of the bracket, which is clamped under the
nut of the condenser bush.. Spring contact arms are
screwed to an ebonite block, which is held by the bracket.
the arms beforehand being adjusted to the correct length
as shown.
Three Change-over Switches.

While a single-pole change-over switch can be used to
revert to one coil (say) or another, it has the defect of
always having one end of each coil connected to the
centre contact.
If a high- and low-wave coil are used.
and the switch is set to the low wave, the dead-end effect
of the larger coil is often apparent, so, to obviate this.
double-pole isolating switches (N.o. 7 and No. S) should
be used, or a mutiple-pole switch, such as No. 4.
No. S consists of a circular drum supported by a pair of
angle brackets which connect together two ebonite blocks.
On each block ;s mounted a pair of spring contacts which
press against the periphery of the drum, and so are connected electrically when the brass plate P is brought
round to the correct position. A portion of the drum
projects through a slot in the panel, and may be knurled
to be oDerated upon by thumb or finger pressure.

"FURPIN.

No. 7 functions in a similar manner, only this time
the revolving drum, smaller in diameter than- the last, is
housed inside the main block B and in which it takes its
bearing. A contact plate is screwed to the face of the
drum and passes under the upper or lower pair of contacts according to the position of the lever.
A four-pole change-over switch is shown in No. 4.
The rotor and base are cut from gin. sheet ebonite and
form something substantial on which to secure the spring
contacts. One point to watch is to get each contact firmly
seated in a slot the same width as the spring before fixing
it with a countersunk No. 4 B.A. screw. Beyond the
fact that the switch is supported by a fairly rigid brass
strip bracket clamped under the nut of the spindle bush,
the drawing is self-explanatory.
Series-parallel Switch.

A very interesting series-parallel switch is shown in
two forms (No. j and No. 2), and consists essentially
of a plug to which is attached the aerial and earth leads,
and electrical contacts which are connected to the receiver
wiring.
In the diagram of connections the dotted lines
represent the plug connections, and the full lines those
of the receiver.
The design in No. 2 consists of an ebonite cylinder on
which are placed four contacts equally spaced, the aerial
and earth leads being taken to these through a central
hole.
When the plug is inserted through a well-fitting
hole, the contacts engage four other spring contacts as
shown.
No. r shows a simpler form, making use of legs and
sockets.
From the " Series " position shown on the lefthand side, the barrel contacts are turned anti-clockwise
through go° to obtain the " Parallel " position.
Simple Lever Switch,

No. 3 shows a very simple single-pole lever switch.
It is very simple to make out of the same thickness sheet
brass throughout, and has the advantage of being
" flicked " on or off in a similar manner to the electric
light tumbler switch.
Key and Press Switches.

No. 6 shows a key switch, where, on first inserting
the key, one contact is made, and on pushing in still
further a second contact is made.
A modification of the common knife switch No. to is
arranged, pivoted at the centre, with an ebonite thumb
piece attached on either side of the pivot.
These thumb
pieces project through the panel, so when one is in its
innermost position it is standing just above the surface.
If the lower one is pressed inwards the upper
end of the knife makes contact with its clips.
Similarly,
the lower end makes contact when the upper thumb piece
is pressed. The switch can he made as a single- or
double-pol2 change over as shown.
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4 ROTARY CONTACTS
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TO AERIAL
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V
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EBONITE
PLUG
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BRASS
PLATE

ANGLE BRACKET
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PANEL

EBONITE
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SINGLE
KNIFE
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EBONITE
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ROUNDED

1

CONTACT
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OF BRASS

STRIP
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o
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SINGLE THROW

S
DETAIL OF KEY
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REAR VIEW OF
DOUBLE THROW

BASE BLOCK
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TWO
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DRUM

FRONT

SPRING
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LOCK-NUTS AND
SPRING WASHER
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PANEL

STOP PINS

TO
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EBONITE
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NUT
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PANEL

HEADS OF SCREWS
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SWITCHES FOR HOME CONSTRUCTION.
(1) and (2) Serles-parallel switches.
(3) Single-pole lever switch.
(4) Four-pole
change-over switch. (5) Dead-end short-circuiting switch. (6) hey switch
(7) Drum switch with side contacts. (8) Drum switch
(9) Single-way switch
(10) Single- and two-pole press switches.
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Secretaries of Local Clubs are ineiled to send in for publication
(tub news of general inbred. All photographs published will
be paid for.
The Quest for Sensitivity.
Although dealing with a technical subject, Mr. Oswald Carpenter's lecture
before the Bristol and District Radio
Society on March 12th on "The Attainment of Sensitivity,
Selectivity
and
Responsiveness" mas delivered in a
thoroughly
comprehensive,
interesting.
and humorous manner.
Mr. Carpenter
first explained detection and rectification.
passing on in easy stages to tuned
anodes and heterodyne methods, and concluding with an instructive description of
the supersonic heterodyne principle.
Hon. Secretary: Mr. S. S. Hurley.
45, Cotswold Road, Bedminster, Bristol.
0000
Losses in H.F. Circuits.
Members of the Muswell llill and District Radio Society benefited from an
interesting lecture—one of a series—
given on March 10th by Mr. If. F. Klotz.
who dealt with losses in 11.F. circuits.
The lecturer carefully explained how
these losses can be minimised by the
correct design of components and by
proper attention to the lay-out of coils
and condensers previous to assembly.
The Society's new syllabus for Apt il.
May and June can be obtained on application to the Hon. SKTetary, Mr. Gerald
S. Sessions. 20, Grasmere Road. Musweff
Hill, N.10.
0000

Accumulators and their Upkeep.
A thoroughly practical lecture on the
canstruction and care of accumulators
was given by Mr. J. Endicott before the
Lewisham and Bellingham Radio Society
on March 2nd.
Besides the ordinary
type of battery using acid electrolyte, the
lecturer dealt with types using alkaline
electrolyte.
A helpful discussion took
»lace regarding the best method of charging a battery of cells when the total voltage is more than the supply.
A
discussion
on
" Commercial
Apparatus " was the feature cf the
Society's meeting on March 9th, when
much
argument centred round some
interesting comparisons drawn between
commercial and home-built sets on the
questions of running costs, DX work,
and quality of reception.
Joint Hon. Secretary :Mr. E. J. Chapman, 56, Crofton Park Road,
.E. 4.
0000

Social and Technical.
When the West London Branch of the
Radio Association held its fortnightly
social function and wireless debate on
itfarch 2nd, Mr. S. Landman read a letter
of congratulation from Commander the

lion. J. M. Kenworthy, M.P., on the
achievements of the branch. The membership roll is steadily growing, but
vacancies still exist for. new members.
Those interested are invited to communicate with the Hon. Secretary, the
lion. Cie. M. de Aldersparre, 31, Talgarth Road, West Kensington, W.14.

FORTHCOMING

EVENTS.

WEDNESDAY, MARCH 24th.
Radio Society of Great Britain.
Ordinary
Meeting.
At 6 p.m. (Refreshments at
5.30.)
A t the institution of Electrical Engineers, Saroy Place. IT.C.2.
Lecture:
Fading." by Prof. E. IV.
Marchant, D.$c.
M.1.E.E.
Ediablogh and Disiriet Radio Society.
Al
117, George Street.
Lecture: " ¡iii?.
Reccie•ers and Components," by Mr. II.
Bol t»erg and District Wireless Association.
At 8 psi.
At 22,
Market Street.
"HT. Supply front at'. and A.C.
.Voins."
FRIDAY,

MARCH

26th.

Radio Exwrimental Society of Manchester.
Eznerimental Meeting.
Sheffield 'and District IVireless Society.
At
7.30 ern.
At the Dept. of Applied
Science, St.
George's Square.
Exhibition and Sale.
BrCstol and District Radio Societu,
At
7.30 p.m.
771
the Physics i
«r ^t if re
Theatre. Bristol Fnirersity.
Lecture:
"Broadcast
Topics." by Mr.
E. P.
Appleton (Director of Cardiff Broadcasting Station).
MONDAY,

Resistance Capacity Coupling.
A remarkable
demonstration
with
crystal detector and
two
resistance
coupled stages of valve amplification was
the feature of the lecture given by Mr.
F. Symes before the Manchester Radio
Scientific Society on February 24th.
The lecturer, who took as his subject
"Resistance Capacity Coupling," went
deeply into the theory of this method.
He showed that it was possible, without using excessive H.T. voltages, to
operate a resistance coupled amplifier
using anode resistances of the order of the
megohm and grid leaks of about three
megohms.
In the demonstration set
referred to the crystal detector was followed by two resistance coupled stages
using anode
resistances
of
750,000
ohms each and a plate voltage on each
valve of about 120. The resulting reproduction was very pure, and the volume
obtained from a "Kone" loud-speaker
was sufficient to fill the society's meeting
room.
0 000

Transformer

v.

Resistance

Capacity

Coupling.

MARCH 29th.

Hackney and District Radio Society.
At
.4 t the Doty Trinity loititute,
Mayfield Road, Holston Junction, E.8.
Debate: ** Crystal r. retire Rectification."
Swansea
Radio Society.
Debate:
"Ibis
Broadcasting
Benefited
the
Human
Raer? "
in the affirMatire: Mr. II,
Morgan.
In the negatice: Mr. H. A.
Enoch, B.A.
South port and District Radio Society.
At
7.30
p.m
in
St.
Andrew's,
Pa; t
Street. Lecture: "Constructional Hints
for Beginners," by Mr. 1'. J. F. Crisall,

Rectified H.T. &apply.
Mr. H. N. Ryan (5BV) addressed a
meeting of the Golders Green and Hendon Radio Society on March 4th, his
subject being "Rectified H.T. Supply."
Mr. Ryan was in a modest mood, and
disclaiming any authoritative knowledge
of this subject, said he proposed to give
particulars of the means he had employed
for using A.C. supply for his own experiments. He dealt with several methods of
rectification and the necessary smoothing
arrangements, giving details of the circuits he bad used.
He concluded with
an interesting chat on transformer construction, and how to make the calculations involved.
Hon. Secretary : Lt.-Col. H. A. Searlett, D.S.O., 351a, Finehlev Road.

Before the same Society on March 2nd,
an interesting debate 'took place on
"Transformer versus Resistance Capacity
Coupling." The debate was highly technical, and the strong and weak points of
both methods were well brought out. The
transformer supporters made an excellent
defence for that method of coupling, particularly when employing transformers
that are nearly perfect. On a show of
hands the meeting voted in favour cf
resistance capacity coupling by 18 to 12.
Piquancy was added to the proceedings
by the decision that the -respective sides
should make up an amplifier according to
their
own beliefs and demonstrate it
before the Society on the principle that
the proof of the pudding is in the eating!
Hon. 'Secretary :Mr. Geo. C. Murphy,
Meadow View, The Cliff, Hr. .Broughton,
Manchester.
0000

Proposed Conference at Bournemouth.
Plans are approaching 1' run 'on for the
holding of a conference of radio societies
at Bournemouth on Monday. April 26th,
or Wednesdar. April 28th.
The programme is to include a visit to the,
Bournemouth broadcasting station.
Correspondence should be addressed to Mr.
H. S. Bliss, Hon. Secretary of time Bournemouth and District Radii) and Electrical
Society, 140, Old Christchurch Road.
Bourne:rout h.
A 47
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Head °Rice:

Chando3 House, Palmers Street, Victoria Street, S.W.I.

Provisional List of Area and District Secretaries.

•

LONDON AREA (The London Postal District).
Areo Secretary: Mr. S. Butchins, 18, Merchant Street,
Bow, E.3.
Kentish Town :Mr. A. E. Heggie, 75, Leighton Road, N.W.5.
Poplar :Mr. S. Butchrns, 18, Merchant Street, E.3.
Highbury & Dis. :Mr. E. J. Durley, 39, Halton Mapsions,
N.1. .
Wandsworth Boro. :Mr. F. G. Edwards, 29, Baskerville Road,
S.W.18.
Queen's Park & Maida Hill: Mr. F. Batho, 37, Enbrook
Street, W.10.
Tottenham: Mr. G. H. Hasemer, 9, Galliard Road, N.9.
HOME COUNTIES -(Berko, Bucks, Herts, Essex, Surrey,
and Middlesex).
.4 yea Secretary: Mr. R. J. Vernier, Lynwood, Malden
Hill, New Malden.
Newbury :R. H. Parker, 71, Gloucester Road.
Redhill :Mr. G. N. Hower, 44, Somerset Road, Meadvale.
Sutton : Mr. W. C Smith, 234, High Street.
Windsor : Mr. K. W. Lane, Imperial Service College.
New Malden : Mr. R. J. Venner, Lynwood, Malden Hill.
Becontree :Mr. C. W. Pearce, 3, Stevens Road.
Kingston-on-Thames: Mr. S. J. Woodward, 68, Park Road,
Hampton Wick.
Woodford: Mr. E. J. Turbyfield, 42, Alexandra Road, South
Woodford.
Watford :Mr. E. L. Corliss, Hillbrow, King's Langley'.
Harrow :Mr. E. W. Everett., 28, Greenhill Crescent.
SOUTH COAST AREA (Kent, Sussex, Hampshire, and Isle of
Wight).
Area Secretary: Mr. P. A. Benndt, 26, Guildhall Street,
Folkestone.
East Grinstead: Mr. J. E. Dakin. Moatlands.
Dover: Mr. W. C. Winn, Messrs. Winn & Son, St.
Margaret's Bay.
Hove: Mr. D. J. Gadsby, Egmont, Somerhill.
Portsmouth :Mr. Royden N. Sherwell, 6, King's Terrace.
Folkestone :Mr. P. A. Bennett, 26, Guildhall Street.
Gillingham : Mr. R. Harrison, 48, Charter Street.
Hythe :Mr. C. C. Roberts, 8, Earlsfield Road.
Tonbridge : Mr. W. G. Bennett, Salus, Speldhurst, Kent.
WESTERN AREA ((nos, Somerset, Devon, Cornwall, Wilts,
and Dorset).
Area Secretary: Mr. \V. O. Coate, The Elms, Wemlidon,
Bridgwater.
Dawlish :Mr. F. G. Avant, 26, The Strand.
Totnes: Mr. H. S. Warren, Lindsey, •Station Road.
Barnstaple : Mr. B. D. H. Harrison, Wrentham, Barbican.
Falmouth :Mr. C. Ackland, 12, 01(1 Hill.
Holsworthy :Mr. B. Oke, Uplands, Holsworthy.
Redruth :Mr. W. S. Trevena, Stanley Villas, Raymond Road.
Swindon :Mr. S. G. Archer, 52. Jennings Street.
Bristel :Mr. If. Munro Nelson, 1. Glenwood. Hillfields Park.
Bridgwater: Mr. W. 0. Coate, The Elms. Wembdon.
EAST COAST AREA (Lincoln, Norfolk, and Suffolk).
Are, Secretary: Mr. E. J. Tennant, 2, St. Andrew's
Road, Goriest«.
Scunthorpe :Mr. E. H. Rayner, 35, Wells Street.
Lowestoft :Mr. E. W. Plater, 153, Clapham Road.
Ipswich :Mr. C. A. Buckingham, 51, London Road.
King's Lynn :Mr. R. T. Little, 39, London Road.
Great Yarmouth :Mr. E. J. Tennant, 2, St. Andrew's Road,
Gorleston.
MIDLANDS
AREA
(Staffordshire,
Worcestershire,
and
Warwickshire).
Area Secretary: Mr. J. Solomon Hill, J.P., 14, Blackford Road, Sparkhill, Birminghani.
Walsall : Mr. H. B. Truman, 97, Upper Bridge Street.
Birmingham :Mr. J. Solomon Hill, J.P., 14, Blackford Road,
Sparkhill, Birmingham.
A
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SOUTH MIDLANDS AREA (Oxon, Northants, Cambs, Beds,
hunts).
Area Secretary: Mr. V. E. Shearme, 22, Cornwall Road,
Bedford.
Cambridge :Mr. .1. Bennett, 71, Hills Avenue, Cambridge.
Bedford: Mr. V. E. Shearme, 22, Cornwall Road.
Oxford : Mr. A. W Shirley, 133, Walton Street..
YORKSHIRE AREA.
Area Secretary • Mr. F. Davis, 67, Regent :Street,
Rotherham.
Goole : Mr. G. H. Hillary. 75. Carlisle Street.
Sheffield: Mr. S. J. Adams, 38, Church Street,
Leeds :Mr. J. Watson, 4, Armley Grange Drive, Armley.
Rotherham : Mr. F. Davis, 67, Regent Street.
Bradford •Mr. C. Wicks, 70. Seaton Road.
NORTH MIDLANDS AREA (Leicester, Notts. and Derbyshire).
Area Serretary: Mr R. A. Gullick, 1, Shakespeare Stied,
Nottingham.
Leicester :Mr. L. Stuart Rudkin. Brackley, Lutterworth Road.
Derby :Mr. A. R. Barnett., Pelham Street Mills.
Nottingham :Mr. R. A. Gullick, 1, Shakespeare Street.
Mansfield : Mr. N. Grey, 125, Nottingham Road.
.
Heanor & Dis.. Mr. G. Ford. Home Farm, Shipley.
NORTHERN AREA (Northumberland, Dirham, Westmorland,
Cumberland).
Are', Sen-tory: Major H. Y. Richardson, 13, Grey Street,
New ea stle-on-Tyne.
Darlington: Mr. F. Seaton Leng, 31, Stanhope Road.
Newcastle : Major FL Y. Richardson, 13, Grey Street.
LANCASHIRE & CHESHIRE AREA.
Area Seen -tory: Mr. J. E. Kemp, 101, Rosebery Street,
•Moss Site, Manchester.
Crewe & Dis. :Mr R. Peach. 84. We3t, Street.
Manchester & Dis. :Mr. J. E. Kemp, 101, Rosebery Street,
Moss Side.
WELSH AREA.
Area Secretary: Mr. F. A. Davie3, 106, Newfoundland
Road. Cardiff.
Abertillery: G. J. Jones. 10, Ty Bryn Road.
Barry island : Mr. M. S. G. Draper, Ivor Street.
Cardiff :Mr. F. A. Davies. 106. Newfoundland Road.
Port Talbot :Mr. H. Potts, 17, Curwen Terrace.
SCOTLAND.
Aberdeen :Mr. J. Breen, 42, Walker Road.
IRELAND.
Belfast: Mr. D. B. McCausland, Mount Vernon Lodge,
Shore Road.

HIDDEN ADVERTISEMENTS COMPETITION.
The following are the correct solutions for "The
Wireless World" Hidden Advertisements Competition for March 10th, 1926.
Clue No.
1
2
3
4
5
6

Page

Name ol Advertiser

Partridge & Wilson..
Accumulators Elite
J. & W. Barton
..
..
••
Telephone Manufacturing Co., Ltd.
..
Fuller's United Electric Works, Ltd. ..
%rank Electric Co., Ltd.....

..
..

13
la
13

The following are the prizewinners:
Miss M. J. Warner, Clapham Junction, S.War
W. Whitmore, Settle, Yorks
Miss A. R. Bayliss, Birmingham

.. 'ex
•• 1:2
.• £1

Ten shillings each to the following:
Sidney W. Collins, Norwich.
W. Pettit, Reigate.

R. W. Nundy, Peterborough.
W. J. Henning, London, S.W.t.

MARCH 24th, 1926.
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The Editor does not hold himself responsible for the opinions of his correspondents.
Correnondence should be addressed to the Editor, "Tke Wireless World," Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name
•

CRYSTAL RECEPTION ON A LOUD-SPEAKER.
Sir,—A few weeks ago I received Radio Toulouse for two
hours on a crystal set. I do not myself attach much importance
to the set, but perhaps your readers would be interested to
read of other performances on the same aerial and earth system.
On any night, if I am tired of telephones or valves, I can listen
without straining my ear to the transmission of 2L0 on a
Lissen attachment or a £5 5s. Amplion model loud-speaker. Of
course, the strength is not great, but just about equal to the
results of three valves if I tuned in Hamburg, Brussels, or
Radiola without much reaction. The crystal for loud-speaker
work is one which Ibought for 6d. As regards distant stations,
I have also heard Hamburg, Bournemouth, Birmingham, Newcastle-on-Tyne, when 2L0 has been silent.
I do not think
that there is anything extraordinary about the instrument., but
attribute distant results either to an 81/36 aerial wire
(enamelled) or what I imagine to be a good earth, not forgetting a sensitive detector.
However, other crystals have
worked quite well, but have not served for volume rectification.
Perhaps I should whisper that it is likely that some oscillating
valve within a quarter of a mile or more may at times play an
important part.
H. O. CRISP.
Stratford, E.15.
GOVERNMENT-CONTROLLED BROADCASTING.
Sir,—May I be permitted to record my appreciation of your
views relating to •
"Government-controlled
broadcasting.
I
fear that many of us are only too well acquainted with the
chaos met with in some Government offices, and it would be a
thousand pities to have our present satisfactory broadcast
service spoilt by a staff of Government officials trying to
administer to public needs from behind a barrier of "red tape."
I believe in advancement and the introduction of new
methods by competent newcomers, but, seeing that the present
B.B.C. officials have not as yet been slow to explore every
channel for the betterment of our broadcasting service, Icannot
conceive how a Government-controlled body can hope to do
better.
It is only natural to assume that such a body would lean
towards Government views of the public's requirements, and the
public palate would suffer in consequence.
I believe that I am voicing the thoughts of many of your
readers; at least they are the views of many of my B.C.L.
friends.
J. BARKER.
London, S.E.15.
LEARNING THE MORSE CODE.
Sir,—I have been very interested in the letters that have
lately appeared in The Wirelege World on the subject of learning the Morse code, and particularly in the later from Mr.
Adshead in the March 10th issue. I most cordially agree with
the views expressed by your correspondent and yourselves with
.regard to the importance of aural rather than visual training.
Many years ago I was interested in Morse communication by
buzzer and by sounder.
Whilst I learnt the two groups
E, I, S, H, and T, M, 0, CH in the way indicated by
Mr. Adshead, I devised a means of memorising the other letters
by associating them with words of similar syllabic rhythm and
commencing with the associated letter.
Thus ..— . was
associated with " feu-da-lfs-tic," ..— with " un-der-stánd,"
— .—with .'
diat," — ... with "béaii-ti-ful-ly,"
.— with "a-géin," and so on. By far the best way of using
this method is to ge through the dictionary and pick out

and address.

and tabulate one's own "associated words " and then repeat
them in time with the dummy key.
Referring to your correspondent's list of abbreviations, it
may interest those of your readers who have never been "east
of Suez" to know that "cul," which Mr. Adshead says is
used for " see you later," is actually the Urdu (Indian) word
for " to-mortow," unfortunately a very common word amongst
Eastern peoples.
JOHN S. BEALL.
Wisbech, Cambs.
INTERFERENCE FROM ELECTRIC TRAINS.
Sir,—It would be interesting to know whether any reader
of The Wireless World has found any satisfactory method of
wholly (or even partly) eliminating the powerful crackling interference caused in receiving sets, particularly those of the
regenerative type, by the overhead electric trains of the
Southern railway.
Tice cra-:kling seems worse when the train is running downhill (when the motor would be switched off), but all trains
make the long-distance short-wave stations unreadable.
My aerial is not quite parallel to the train wires, but I am
not able to arrange it at any greater angle.
As the house is within 200 yards of a junction I have six
train lines to contend with !
I am sure there must be many other listeners similarly
situated who would welcome any help from successful experimenters in titis matter.
W. STUART CLARK.
Balham, S.W.12.
INTERFERENCE ON SHORT WAVES.
Sir,—In reply to your correspondent Mr. J. Ruizenaar
(N STB), in the issue of February 24th, I cannot resist the
temptation of giving my opinion upon this subject. It has been
said that " there are more commercials upon 30-40 metres than
amateurs." The following are the chief offenders :—BYZ, BYC,
SP, PCLL, PKX, ICS.
SP is a harmonic from 90 metres; ICS also appears to be one,
but BYZ and BYC are actually on (about) 33 metres. These
two stations appear to take it in turn, and always contrive to
start up when the hour is suitable for short-wave work.
We all know that our present knowledge of the functions of
short waves is very largely due to the activities of the persevering, and not too often thanked, radio " fan." Amateur radio
has now reached the state when it is making its most important
discoveries over long-distance work.
Now, why cannot some of our "commercials " give us at
least a chance? Is it necessary to carry on Morse tests on the
only wavelength which is any good to our friends overseas?
Perhaps we shall soon have to go back to 200 metres owing to
the fact that 600 metre spark traffic requires to use the short
waves! I say " spark traffic " because the transmissions of
BYC are reported to be spark by a celebrated British amateur
transmitter ! I am inclined to agree.
Within the interests of the A.R.R.L., to which I belong, I
wish to urge any of the fraternity who perhaps know me as
" British Radio
DX' " to do their very best to produce a
better state of affairs.
I should also be very grateful if our Italian friends would
install a D.C. plant and do away with their terrible A.C. ! It
would be a great help, as they use the 30-43 metre band very
frequently.
A. E. LIVESEY, A.R.R.L.
Ludlow, Salop.
A 49
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METRES v. KILOCYCLES.
sir,-Your correspondent who opposes the introduction of the
frequency scale asks.: "Is there any advantage in using'kilo 7
cycles' in preference to the more widely known term
met yes '?"
The answer is decidedly !` Yes."
In the greater part of practical wireless work (excluding such
special devices as reflectors and Hertz aerials) one is not
directly concerned with the length of the wave. It is in effect
only a number which gives a rough idea of the size of coil
required. As soon as any problem arises in connection with
tinting we have to convert into frequency before we can begin
to consider it. For example, how many people could say offhand whether a station on 44.5 metres would heterodyne one
on 44.7 metres? Expressed in kilocycles, the answer •becomes
obvious.
From a purely scientific point of view the case is even
stronger.
The majority of wavelength determinations are
carried out by measuring the frequency (which can be done with
very great accuracy) and then dividing it into the velocity.
MORSE RECEPTION.
'1'lle latter is usually taken to be 300,000 km. per second, but
Sir,-Mr. K. E. B. Jay seems in his " ham " enthusiasm tu
it is probable that the true value differs from this by 1 part
have overlooked the fact that 90 per cent. of B.C.L.'s are interin 2,000. When, therefore, the more accurate determination is
ested in a radio receiver not as a thrilling scientific wonder
adopted, our frequency determinatfons will be unaffected, but
(which it is), but in 'the same way as they are in a piano or a we shall have to correct our wavelength values by this amount,
gramophone-as ;t piece of drawing-room furniture from which
which is of considerable importance in 20-metre work.
they can obtain aural entertainment.
Nevertheless ' it is the practical worker in wireless who stands
It may fascinate and thrill Mr. Jay to listen to "Sorry-most
to gain most by the change : it is bound to come, and the
QRM pse don't waste your powder nui longer-too many QRM
sooner it does so the better.
I agree that a sudden change
stns," but that sort of thing won't cut any ice with the ordinwould be unpopular ' but if the foremost wireless journals were
ary B.C.L.
He wants music, or John Henry, or the football
always to give the frequency of a station when mentioning its
results.
wavelength the prejudice against the kilocycle would be overPersonally, I get quite enough Morse on the broadcast band
come within a few months.
N. L. YATES -FISH (0 5('A).
without going out into the ether to look for it.
Brasenose College,
Fiant..
G. M. PART.
xford.

INTERFERENCE BY AMATEURS.
Sir,-With reference to a paragraph entitled "Interference
by Amateurs," under the heading Broadcast Brevities, in your
issue of February 24th, surely it is tima that a limit to the
tolerance by the amateur of inefficient and badly designed crystal
receivers should be reached.
To suggest that." further control
of amateur transmissions ...seems necessary," simply because
some commercial crystal sets fail to eliminate transmissions on
a frequency of 6.67 megacycles when tuned to 5XX, seems to
imply that the crystal user is the solo lord of the ether and
that everybody else must make way before him.
It is preposterous that complaints from users of manifestly inefficient
sets should be used by the B.B.C. to turn the amateur off the
ether.
The whole paragraph is simply a stab at, the amateur
transmitter. Will the author kindly explain why the use of
a selective receiver should not obviate the difficulty, as he so
boldly asserts in his last sentence?
J. SOMERSET MURRAY.

IGNORED QSL CARDS.
Sir,-I ant one of the regular readers of your excellent
magazine, the contents of which are very interesting, especially
those dealing with short waves. Belonging to the "DEs " (DE
0122), I naturally pick up many of the British transmitters,
and send them my report regularly.
But you will be very
much astonished to leant that I recently sent 44 QSLs and
only got back eight cards. I am very sorry that the British
amateurs show such indifference.
Many of my cards were
sent two or three months ago, and about 15 of them were
addressed directly to the owner. I believe my claim will be
appreciated if you will have the kindness to help me by
publishing the following call signs of British amateurs whose
tranamissions I have heard :2BCA, 2B00, 2BM, 2CC,, 2EC, 2JJ. -2MI, 2NM, 2ZJ,
217D, 217N, 21IR, 2V11, 2ZA, 5DK, 5IR, 5KO, 5PD, 5RB,
581, 5IR, 5XW, 6DA, 6C4F, 6GN, 61-1F. 6,111, 6JV, 6LN,
60P, 6PG, 6PM, 61IT, 6WH, 6Y0, 6Y7.. 6YW, 6.T.I.
Postfachen No. 30,
ERWIN MEISSNER.
Et tlingen, Baden
TROUBLE FROM ELECTRIC LIGHT MAINS.
Sir,-Judging front the correspondence columns. a number
of readers are troubled with interference front the lighting
supply mains.
•
Iu the writer's experience it is unnecessary to dispense with
cumulative rectification if the trouble is tackled at the source.
Most domestic wiring systems are carried out with " slip
joint " conduit, and in the course of tinte the bonding bet ween
tubes becomes very indifferent owing to rust.
As a first step all the conduit. in the room where the set
is installed should be bonded together and earthed.
If a faint. hum still persists in the telephones, the bulb of
the detector valve may be fitted with a tinfoil screen joined to
earth.
Screening the detector valve may seem a curious remedy.
hut where 50 cycle A.C. is the offender, the mere presence of
a lighted lamp near the receiving set is generally sufficient to
set up a strong pulse in the telephones. The effect is intensified by touching the detector bulb with the hand.
Putney, S.W.15.
J. L. GREATOREX.
A 50

THE TIMES" CORRESPONDENCE.
Sir,-I am not a reader of The Timex, therefore the letters _
you reproduce on page 412 of your issue of March 17th interest'
me very greatly.
Evidently Mr. Maurice Child is writing from the point of view
of the real experimental transmitter. Now round Manchester
the transmitters are simply messers. Tins is a sample of what
we hear :" Hallo, hallo, hallo. etc. Well, old man, where have you
been. I have not heard you lately. 6- and 5- were round
last night and we had a fine time. Ha! ha! Well, I will come
over to you now. 2- over 2 Uncle-."
Then the other station starts up dead on top of one of the
foreign stations
Hallo, etc.
Well 2- I have not been-(here follows
all sorts of banging and scraping noises). Well, 2- I did not
hear all your remarks owing to interference from another
station. Too bad, isn't. it? Ha! ha! Have you tried the short
waves yet. I am using a 001 condenser. Bit large. Ha !ha!
Over, over.•'
I have not put their call signs in full, but anyone who listens
between 310 and 390 metres will know them. As regards joining
the local radio society, I happen to know some of these gentlemen belong to it.
I can receive 2L0 with no interference front Manchester, four
miles away, so none could call ray set unselective.
Wit 11 in gton, Manchester.
G. N. WRIGHT.
LIGHTSHIP TELEPHONY.
was very interested to see in the issue of Ti.' Wirelees Worh/ for March 17th a letter from Mr. Horsnell about the
telephony front lightships. Here in Rayleigh they come in at
great, strength on a detector and two L.F., and speeds is clearly
understandable from most of them on the detector alone.
The "Alert" is a relief ship, and I have heard it quite plainly
on a single valve when it has been off Harwich.
As to the transmitter used on the lightships, I believe it is the
Marconi Belt fransmitter, with a power of 100 watts, but I
fancy that the "Alert " has a more powe!.!ul transmitter.
I hope that this information will be of interest to
Mr. Horsnell.
MONTAGUE K. HARE.
Rayleigh, Essex.
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Me,

"The Wireless World" Information Department
Conducts a Free Service of Replies to Readers' Queries.
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Questions should be concisely worded, and headed "Information Department." Each separate question must be accompanied by a
stamped addressed envelope for postal reply.
A Circuit for High Selectivity.
I understand that it is possible in a fourrake receieer to employ the superheterodyne principle in order to obtain a very high order of selectivity.
.11 this is so, I should be glad if you
could indicate a suitable circuit, as l
live in close proximity to a broadcasting station and desire to eliminate the local traneniesion without
re$9rting to a multiralre frame aerial
receiver.
L. Al.
It is possible, as you suggest, to embody the superheterodyne principle in a
four-valve receiver using a conventional
outdoor aerial and to obtain a very high
order of selectivity and also of sensitivity
by employing the "autedyne" method of
generating a supersonic beat frequency.
The necessary connections are given in
Fig. 1. In this circuit the first valve acts
purely and simply as a straightforward
H.F.
amplifier employing the tuned
anode principle. At the same time the
anode coil and aerial coil are mounted in
a two-way coil holder in order to obtain
reaction direct on to the aerial coil, which
by reducing the aerial resistance has in
itself a very great influence in improving
the range and selectivity of the receiver.
The incoming signals, having been amplified by the high-frequency valve, am
passed through the 0.0003 mfd. coupling
condenser to the centre tap to the split
grid coil of the second valve, which acts
in the dual capacity of first detector and
frequency changer, employing the wellknown autodyne principle.
It is necessary, of course, that this valve should
be in a state of oscillation for the production of a supersonic beat frequency. but
by the use of the autodyne method the
oscillations are prevented from bein g fed
back into the aerial, and so radiationffrom
this cause is effectively prevented.
It
should be pointed mit that the 1 megolun
grid lead in conjunction with the 0.0003
mfd. fixed coupling condenser gives the
ordinary grid rectification effect.
With
regard to the coil values, of course, the
aerial and anode coils are of the customary value both for the usual B.B.C.
and the Daventry wavelengths. The grid
of the second valve requires to tune over
the same waveband as the aerial circuit,
and consequently the two coils should be
equivalent to a No. 50 on. say, the wavelength of 2LO, and No. 250 on the 5XX

wavelength.
Actually, two No. 25 or 30
coils would suffice for the B.B.C. wavelengths, whilst a No. 25 or 35 should be
quite large enough for the reaction coil.
A much better scheme, however, would
be to employ in this part of the circuit
acompact autodyne unit which is specially
made up for circuits employing this
principle by various manufacturers, such.
for instance, as Messrs. L. McMichael,
Ltd.
The H.F. transformer coupling
valves two and three, must be one of a
type designed for long wavelengths. An
aperiodic instrument should not be used
here. Since no tuning condenser is shown
associated with this transformer, such a
statement might appear contradictory.
TO H.T.+
V

jnst our oscillator to produce a frequency
coinciding with the resonant point of the
transformer, and thus avoid the complication of an extra tuning condenser. Since
the third valve acts as the second detector, on the leaky grid principle it will
greatly increase the efficiency of the circuit if we can react on to this. transformer
in order to decrease the damping effect
of the grid rectifier.
This reaction coil
may be fixed or variable, as desired, and
it \vould be convenient to make use of a
barrel type of transformer in which a
small specially made reaction winding
can be inserted.
These can now be
obtained from various manufacturers,
including the firm mentioned in conTO H.T+3 TP H.T+4

TO H T+2

•
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Fig. 1.— Four

valve circuit giving very

A moment's thought
will, however,
make this point clear.
Suppose we
use a transformer
which is advertised to tune over a wavelength band
of 2,000 to 5,000 metres in conjunction
with a 0.0005 mfd. variable condenser, it
will be obvious that if no condenser is
associated with it. the transformer will
resonate at about 2,000 metres.
Such is
the case here, and we can use a transformer haying a natural wavelength of,
say, 2,000 or 4,000 metres, and flu-at ad-

high

seiec wiry.

nection with the autodyne unit. The final
valve acts purely as an L.F. amplifier,
and, of course, a second stage of L.F.
could be added if desired.
Comparing
this circuit with a conventional straight
circuit employing two H.F. stages, we
find that we have rather better sensitivity,
and very much better selectivity, whilst
at the same time we have not had to
resort to potentiometers or any other
"losser " method of effecting stability of
the H.F. amplifier.
A 51
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Improving Results from a Crystal Set.
/ am very interested in the method of
single wire loud-speaker extension described in your February 10th issue
lender the title of "Music without
Muffling," and should like to know
if it is applicable to a crystal set.
I propose to instal my receiver in
an upstairs room close to the lead-in
wire, fend to use the telephones downstairs.
Using the ordinary method
of telephone extension results are
'very poor, both quality and volume
being lost, and I am wondering if
this will cure the trouble.
T.C.C.
This method is certainly applicable to
a crystal set as you, suppose, but it is
necessary to be sure of the correct con2mfds
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BOOKS FOR THE
HOM E CONSTRUCTOR
hsaed iii fo„,„„ak„. "
The Wireless World."
" THE
HOME
CONSTRUCTOR'S
EASY-TO-BUILD WIRELESS SETS,"
by F. It. HAYEEi. Price I/6 net. By Post, Tie.
"TUNING COILS AND METHODS OF
TUNING," by W
JAmcs. Price 2/6 net.
By Post, 2/to.
" HOW TO BUILD AMATEUR VALVE
STATIONS," by P. R. COURSEY,
B.
Sc.
Price 1/6 net. By Post, ir,S.
"THE CONSTRUCTION OF AMATEUR
VALVE STATIONS" by Alan L. M. DOUGLAS.
Price r/6 net. By Post, 1/8.
" THE
HOME
CONSTRUCTOR'S
WIRELESS GUIDE," by W. JAatts. Price
3/6 net. By Post, 3/9.
"MAST AND AERIAL CONSTRUCTION
FOR AMATEURS," by F. J.
AINSLEY, A.
M.
I
.
C.
E.Price 1/6 net. By Post, 1/8.

Obtainable by post ;remittance with order) from
ILIFFE &
SONS
LIMITED,

31.4 RCFI 24111,

ordinary outdoor aerial. Therefore, the
saine precautions will have to be taken
as in the case of using a stage of H.F.
in conjunction with a coupled aerial
circuit, namely, the neutralising of the
inter-electrode and associated capacities
of the H.F. valve by one of the customary " neutrodyne " methods.
0 0 0 0

Differentiating Between "H.F." and
"L.F." Valves.
//ow
" L.P." «tire (1;11 ,e from.
toe '• H.F.'• valve in its neechaniectl
con st ruction
11.11.D.
In the case of valves of the sanie type
sold under two different classifications of
" H.F." and "L.F."
the elect rodes
usually have more or less the santo
physical dimensions, the only difference
being that the grid of the "L.F." valve is
slightly more "open."
0000

Dorset House, Tudor St., London E.C.4,

or of Booksellers an.1 Bookstalls

Fig. 2.—Telephone extension for crystal set.

nections, and you should follow the diagram we give in Fig. 2. The cause of
your loss of volume is due to the shunting
away of a great deal of the rectified
current via the condensers formed by the
long extension leads, and this method of
single-wire extension should overcome
the difficulty. The wire should be kept
away from the wall as far as possible,
although quite excellent results are
obtainable even if it is run behind the
picture rail.
0000

Telephone Connections.
I am residing in a block of fiats and have
undertaken to equip three dozen
rooms with one pair of telephones
each, the whole to be supplied from a
common three-valve receiver situated
at the top of the building and permanently tuned to Daventry.
I am
in some difficulty concerning the correct, method of connecting this large
number of telephones, and am not
sure whether they should be connected in series or parallel, and should
be glad of your assistance in this
matter.
Each pair of telephones is
of the customary 4,000 ohms resist(mnce.
R. S. L.
You should connect an ordinary stepdown telephone transformer such as is
used in conjunction with 120-ohm telephones .to the output terminals of your
eceiver, and then connect all the pairs of
telephones in parallel across the secondary of this transformer. In this manner
the resistance of the 36 pairs of paralleled
telephones across the output of your transformer will be approximately equal tu
that of the usual low resistance telephones,
namely, 120 ohms, and so eminently suitable for connecting across the secondary
of
the telephone. transformer.
This
A 52

method will Inve the further desirable
feature of confining all H.T. to the actual
receiver, and thus preventing the H.T.
steady current from wandering all over
the block of flats with consequent risk of
leakage to earth.
It might be mentioned
that various modifications of this system
are in use in a large'number of wireless
equipped hospitals.
The method would
be exactly the same if the source of power
were a crystal set tuned to the local or
Daventry stations.

1926.

The Hartley Receiver.

•.

undee$tand that it is possible , to adapt
lit;' liar/i' y 0. ,cillator circuit for purposes of reception On the broadcast
taar ,f,• ngifh.e.
an you gire -nee
a
suitable; circuit.'
11..1
It is, as you say, quite possible to adapt
this circuit for reception, and we indicate
below the necessary connections in a
single-valve receiver using this circuit
(Fig. 3).
The centre tapped coil can
conveniently consist of one of the centre
tapped inductances upon the market, such,

0000

Grid Bias for Anode Rectification.
How con I dt termini: the eorreet negati re
bias to apply to the grid of a valve
in order to cause it to function as an
anode rectifier.
R. S. R.
A good working rule is to supply twice
the negative bias that would be applied
to the valve to cause it to function correctly as an L.F. amplifier with the same
anode voltage. Thus if it is found that
with an anode voltage of 80 volts, three
volts negative bias is required to bring
the operative point of the valve midway
between the zero grid volts line and the
bottom bend, then obviously 6 volts will
be required to bring the operative point
down to the bottom bend, which is what
we want.
0000

An H.F. Amplifier for Frame Aerial
Reception.
1 one contemplating the construction of
the(no-ral ee frame aerial receiver described in your issue of September
9th, 1925, with the additton of a stage
of H.F. in order to increase range.
Are thee, any special precautions to
be taken?
G. F.
If a stage of H.F. of the ordinary type
is added to this receiver it will oscillate
violently, owing to the almost negligible
damping imposed by the frame aerial as
compared with the damping effect of the

Fig.

3.—A welt-known transmitter circuit
adapted for reception

for instance, as the well-known "Dimic"
coil. The aperiodic aerial coupling coil
consists, of course, of the usual number
of turns according to the wavelength it
is desired to receive, and for further
information on this point you are referred
to the article entitled "Oscillation Without Radiation," published in our issue of
February 3rd.
A disadvantage of this
circuit is that both aides of the condenser
controlling reaction 'are at high potential,
or "hot,' as is aptly said in America,
and thus hand capacity effects are liable
to be rampant. However, complete constructional details of a Hartley receiver
modified in such a manner that this difficulty is entirely eliminated were published
by Messrs. Castellain and Benham in our
issue dated December 23rd, 1925.
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Osram

D.E. 2
H.F. &

Only .12 Amp.filoment Current Consumption at I
8Volts

srani

—4

for 13roadcastin
AMATEUR WIRELESS. Whole appearance suggests thoughtful design.
THE MOTOR.
Particularly

Claims justified . . .

low current consumption.

THE AUTOCAR.
These valves are
much to be welcomed.
GLASGOW HERALD.

Possess vury

reinarkable qualities.

LEEDS MERCURY.
the life of a charge.

Will

double

SHEFFIELD
INDEPENDENT.
Excellent for small loud speakers.
POPULAR WIRELESS. Both these
valves can be fully recommended. They
are invitingly economical and reach a
high degree of efficiency.

rOLT
e

VAIL
6 Volli R

PRICE 15/6

EACH

edé

(7he&e0=yozrguaran fee

Add. of The General Electric Co., Ltd. Magnet House, Kingsway, London, W.C.2.
Advertisements for " The Wireless World " arc only accepted from firms we ',Akre to be thoroughly reliable.
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WORLD

E
XCELSIOR

A REALLY TRUE
ANTI-CAPACITY
VALVE

at

a

HOLDER

startling

price

Ask to see

tjle REFLEX COIL
— mounted!

Guaranteed
Bakelite—panel
mounting. ,
surface mounting type.

No wonder it has s. -orcd a huge saorffl. The
Reflex Coil wi!li its unique advint ages --the iernarhable Reflex Plug in real bakelite with go 111:IllT
features-form the ideal "low-loss" combination
for your set at very low cost. Get one for 1.01"1:
set to-doe. From all good dealers.
No. 25-2/8
No. in--3/6
No. Goo- 8 3
No. 30-2/8
No. 150 -3/8
N
750- - 9.0
No. 35-2/8
No. 175-4/3
No. i000-1 0,0
No. 40-2/9
No. 200--4/9
No. 1250-11
N... so-2/10
No. 25o -5/3
No r500 -1 2 0
N...
..-2/11
No. 300 -8/2
5N X Loadiug
•
•. 75 - 3/0
No. 400-7/0
Cod
\• -,0'-3/2
No. 5oo -7/8

REFLEX

WITH FIXING
PINS.

COILS
No shellac, cardboard
or other support.
Low losses.
Low
Price.
No. 25 at
ad. to i5oo at 10 -

REFLE

Neatly boxed and fully guaranteed.
(Descriptive Leaflet of Complete Sets
and Components on application.)

REFLEX

THE EXCELSIOR MOTOR COMPANY, LTD.

COIL PLUG

RADIO

• CO • LTD

198, LOWER

CLAPTON

'Phone

COMPLETE

UNMOUNTED

WIRELESS DEPT., King's Road, Tyseley, Birmingham

to
almost 111.

ful valu- ,,1

RD., E.5.

33
1,-

London Distributors: BROWN BROTHERS, Ltd., Gt. Eastern St., E.C.2

Cliss old 9852.

—

WILL SING

Steeiness
Silence
ower

LONG LIFE
BATTERIES.

Here is a Valve giving you Priam Quality and VOIU1113
with Economy. It is of equally high grade as H.F.
Detector, L.F., or Power Amplifier.
The little switch places at your command each of 3
Filaments separately, or any 2 in parallel for Power
Amplification. Each Filament gives the Valve a New
Life.
ALL VALVES are Guaranteed.

Good sets
deserve
Van Raden
Batteries.
Sold by
all Dealers,

FoUR IMPROVED TYPES.

Obtainable al
All London's
Largest Stores.

A.
ILEA.
D.E.8.

tO 5 VOLTS, 0.4.3 AMPS. per Filament

BS

218 VOLTS, 018 AMPS. per Filament
t8 t09 VOLTS, 0.35 AMPS. per Filament 115i-

DX.* 3 VOLTS, 0.08 AMPS.

per Filoutent

- 16/8

If unable to obtain from your dealer, write direct :NELSON ELECTRIC COMPANY L.IMITEO,
Marton Park, 1-onclon, S.VV.19.
Telegrams
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Valconelso, Wituhle, London.

will ensure érolnfrt attention.

'Phone

Wimbledon 172.
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BRITISH MADE, Using Only BRITISH MATERIALS.
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LIBERTY SUPERSONIC
HETERODYNE RECEIVER

1
1
4
1
4
1
1
4

lftritisà Parent No. 1435O3.)

PRICES

nei.

G Valve Set

8 Valve Set

831

plus

Royalties.

DEMONSTRATIONS WILLINGLY GIVEN AT ANY TIME.
NOTE. — TWO CONTROLS ONLY.
RECEIVES any BRITISH. CONTINENTAL. and Principal A3IERICAN STATIONS
at will, not by accident.
2ii0 to 3,000 metres.
With each set is supplied a churl shoeing the settings of both controle for allehief broad.
casting stations, aml all receiver, are calitrated to receive slash stations by these settings
on a frame aerial using British Standard Dull Emitter Valves, at loud-speaker strength,
and guaranteed to eut out any unwanted station entirely.

LIBERTY

SUPERSONIC
(Peen

UNITS

plh »led.)

4
1
4

NOLI• IHSTRIRUTORS,

GIL.RAY TRADING CORPORATION LTD., Sicilian House, W.C.1
............, ,,..
...—. ....
mynah. tte•4n •

OBTAINABLE EVERYWHERE.
In case of difficulty send 4A. in stamps and
name

of

dealer

to

the

Sole

Distributors:

GIL-RAY TRADING CORPORATION, LTD.,
Sicilian House, Sicilian Avenue, London, W.C.I

1
4
1
4
1
1
1

MAGNETIC MICROPHONE BAR
Prot>. Pat. No.

8574 25.

AN ultra-sensitive Microphone which
pocitively amplifies all average strength
crystal reception. sufficiently to operate a
loud speaker. Equally efficient on valve set s.
Weak reception is made strong and clear,
enabling even very deaf persons to bear

from any crystal set.
Not amicrophone button—No fragile parts.
NO VALVES. ACCUMULATORS or
H.T. BATTERIES.
Only one or two I.1-volt dry cells and small
transformer required.
Complete Magnetic Microphone Bar
Amplifier, ready for immediate use, also
"Maher'.

Call for demons/ratio» or veiir for
fully •
11aq:rated lags, 1jd.

co. LTD.

NEW WILSON ELECTRICAL MANTO.
18 Fitzroy St., Euston Rd., London, W.1.

1

Comprising tines intermediate match ,d transformers, filter, long nail slid wave oatillator
and balancing device, enablint all st tissu from 250/3,000 in tres to ho cernido I.
Each transformer »latched to halt a turn, also secondary windings of the filter.
Ensures ultra ',electivity.
Deliters maximum signal strength to detector valve.
Air cored transformer, and filler, no iron king used, thus the sharpest uniform is,alt at
oupersonic frequency is Obtained.
1541 descriptioa and illte!ra)ed leaflet on request.

If NOTE— Knobs controlling mechanical balancing device whieb enables the constructor to
select his supersonic tremeney peak and to mate's eacb individual stage to a treoueney not
merely anumber ol inductive tun'''. Any vaeations of valve capacities can be accurately
rectilled.
PA WE:
db complete In:luting theoretical au I plat:Ural wiring diagrams slid Ihd of
ether components required.
Naerk Sot. lee.
1oar pleased to sap
managed to log
Stations
3 lames. ar terrific load speaker
eireaglk Pate of three being
ranks." Please ro prat ordrr and rend nee rei of emits
as soon as possible.
Signed U. E. U.

72

Sole Manufacturers —

The Radi-arc Electrical Co. Ltd.

CABINETS

Bennett S

Chiswick, LONDON, W.4.

Telegrams—" Radiare. Landon."
Telephunes—Chiswick1834 6. Gerrard

g
reVre
ll

Re

for your set

1706.

CABINETS
for the circuits

Deseribed in "MODERN WIRELESS," "WIRELESS WEEKLY,"
"WIRELESS CONSTRUCTOR," "WIRELESS," etc., etc.

WRITE NOW FOR ILLUSTRATED LIST
Write
In
Block
Letters
Please.

NAME

ADDRESS

THERE IS A CAMCO CABINET FOR EVERY CIRCUIT
ANb

PANEL

SUPPLIED

TO

FIT

THE

Telephone. Clerkenwoll 6903.
CARRINGTON
MANUFACTURING

CABINET

CO.,

LTD.,

18,20, Normans Buildings, Mitchell Street, Central Street, E.0.1

Advertisements for " The Wireless World" are only accepted from .
firms

7ve

believe to be thoroughly reliable.
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Thø
"GRIPKÉSHELL"

IFIlià SIZE RESULTE
MAW SIZE COS1P

Registered design No. 716927.

The secret of the crystal-clear
reproduction is the new cast-in
diaphragm. Fully guaranteed.

35/-

Send for your FREE copy of
our new catalogue

A device for simplifying Aerial Erection

ALL
OOOD
DEALERS
DEMONSTRATE'
•SEE IT TO-

These brackets are made from 1" best quality
Wrought Iron painted with weather-proof enamel.
PRICES
Combined corner bracket, insulator & pulley
6" Hold-off bracket
9"

DAY

PARTRIDGE
21 7a,

Absolutely
hones t
are

A.C... £3 .15 .0

D.C... £2 .5.0

'Phone: Royal 4682.

and

SUPRECISION
Model 103.

in a few minutes without

any electric supply.

Ten range Set.

WRITE TO-DAY (-Dr
List and Valve Guide.

PATENT EI

ELECTRIC

BATTERIES

DARIIVIONT WORKS, ABBEY
LONDON, N.W.10.

£3.16.0

LTD.,

ROAD, PARK ROYAL,
Telephone: Wembley 2807.

1111111111 1
er •

fl1hu't!Itt!)IaIlfl

RADIO COMPONENTS

OF

ADVANCED

DESIGN.

NEW CATALOGUE NOW READY.
Straight Line Frequency. Ultra Low
Loss Condenser. Micro-Vernier Dial.
High Efficiency. Low Loss VarioCoupler, etc.

The FORMO Company,
CrownWorks, Cricklewood,N.W 2

10/6

Manchester:
Mr.). B. Levee, 23 Hanley
St., Levenshulme.

It

Cabinets
FOR HOME

CONSTRUCTORS
All Cabinets are made of Seasoned

Oak in antique or light finish as
required — Cabinets for "The
Wireless World" sets a speciality.
Panel Size:
24"x 7"
17:17/6
196
Cash with order. Carr. Paid.

18

7- 21-x7"

Write for Price Lists.

W. SANDERS,
A .1(,

It revolutionizes all previous
tonreptions of Radio preption
awl btings in all Europe without
trace uf unwanted noises.

F. C. HEAYBERD &Co., 8-9, Talbot Court, Eastcheap, E.C.3

YOU CHARGE THEM
YOURSELF AT HOME

DARI MONT

Do not fail to write for full
particulars of
the new
SUPRECISION "Continuator." This device delivers
11.T. plate supply direct to
your Valve Set from A.C.
or D.C. Mains.

With SUPRECISION Model 103 you
may say goodbye to all your technical
problems. W'rite to-day for the new
free leaflet with 15 illustrations and
cliagrams telling you all about it.

They give a steady current
on continuous or intermittent discharge ; are
free from parasitic noises
throughout
the
whole
charge,

I
-LIP=RECEenDN

Radio Testing Set, Model 103,
is
the
most
remarkable
measuring
instrument
in
existence. It has 24 different
ranges, from (VI volts to Goo
volts, from 0.05 milliamp.
to IS amperes, and measures
resistances to 12 megohms.

BATTERIES
the

Telephone 5812.

ELffiglakS,

LEICESTER.

SUPRECISION

the claims of the

"HOME -SERVICE"

of

Road,

36

RAIL.

& WILSON,

Loughborough

IRIM11111•11

DARINIONT

life

FREE ON

Manufactured by

General Radio Co. Ltd ,235. Regent St., W.1.

3/6

Mention of " Ihe.

81"

inside measurement.

SOLID OAK.

GRAIN FILLED.

PANELS SUPPLIED IT DESIRED.

35, Lyndon Road, Ohon, Warwickshire,

II ireless World," when writine to advertisers. will ensure prompt attention.
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PLUG AN) SOCKT TERMINALS

Guaranteed Interchangeable
11 unable to gel front your local Dealer, send direcl
for prompt delinry

Standard
Pattern
='

lo

the

.1? anufacrurer:

ELECTRADIX

'

4
4

Make your choice!
Watmelprmlucteoffer you two chuios
ter leaky grid rectIfIcation-each sere, ng their particular purpose ae only
Watmel products can. Firstly there it.
the famous Watmel Variable Grid Leak,
used with the unktne round Watmel
Fixed Condenser.. By Its use the experi•
monter can apply the exactly corrret grid leak
valve to the detector-varying it for different
salves and throughout hie expo ri men te
enjoying the
certainty
that by sir.
tue
of its

t,

tSloe,
up to 002 .•..
1M/es •010à te 008 ..

New Condense: Price,
.
2.
.
28
Variable Grid Leak.
'd to 3meguhma.... 28

C

uDtj
Pa
tt en)

ingenious

conetnetion.

the

Watmel 1

ular
Variovalve
4e Grid
Indefinitely.
Leak mail:Wt., any part k.
1hen there is the Watmel Combined Orid
Midenser and Fixed Grid Leak. Mayes
time and apace t• le so constructed to
allow the Grid Leak to be connected
aerate the condenser or
direct to the filament ot
the detector valve. It can
eupplied in any cote.
!dilation and 'wham..
Sind a rued
f
bor illleet
urtral”
otj

CONDE NSE R
CAR 0002
8.1.2m£44

L__
*"*".

4

tukyour Drab
(ere show you
these i
rrrrrr t•
it',
Wainer(
prod wit.

Anode ReMtenee,
yo.000.1.0,00a ohm. 38
Combined
Fixed Grit:
Leak and Condenser 28

'

RADIOS

BARGAINS.

SUPERSONIC HETERODYNE SETS. The cheapest solution is the
R.A.F. 7-valve. 4. 3.000,5,000 metre H.F. intermediate and 3 L.F., with
plug switching, beautiful mid-weeny cabinet. Your 50/- 2-valve set coupled
to this makes a£35 Het. Cost £40. As described in -.Modern Wireless.
LS 10s.
HIGH-FREQUENCY AMPLIFIERS. 5.000 mettes, complete with
Rheostat and Potentiometer. 30s. Marconi 7-valve. £7 10s.
RADIO TEST SETS are a necessity. 7-Runge Set in Walnut Case,
57s. 6d.
PRECISION INSTRUMENTS. 2,000 to select from. Milliammeters.
Plate 0-5, 0-10 m'a, and 0-25. 0-50 m'a. 22s. 6d. 3-Range. m/s.
32s. 64. Voltmeters. 2-Range, Ils. 64.; 120 volts, 20s.; 0-1,000 volts,
£3 '
• 1.500 volts, £4 10s.; 2,500 volts. £6.
RES. BRIDGES. .005 to 100 ohms. Us. •G.P.O...01 to 10 meg.. £7 10s. ;
Silvertown Test Sets. £11. Galvos, 121. Ùalvo Shunts. plug type. 45s.
7t.tJ G.P.O. 2-RANGE DETECTORS. Ediswan G.E.C., etc., brand
new. Ss. 64. ;Capacity Bridges, £7 10s.
MORSE WIRELESS RECORDERS. Magnificent British Work, solid
brass cade, fine finish. Mahogany case with drawer for tape reel. Cost £30.
Sale £7 10s.
CONDENSERS, VARIABLE, Panel, Slump stock, at absolutely give-away
prices :MFD. .001, Plain, 4s. 6d.; Square Law. 5e. 6d.; with Vernier. 71. 3d.
MFD. .0005. Plain, 4s.; Square Law, 5s. ;with Vernier, 7s. MFD. .0003.
Plain. 3s.. with Vernier. Ss. ; Square Law, 4s. 9d., with Vernier. 6s. 3d.
800 DYNAMOS, for Charging. Rotax 12-volt 250-watt ex-R.A.F., £3.
H.T. 1,200-volt 80 m'a. Mortley Self-exciting M.G.. £20. Newton 1.500.
volt, 250 m'a., £25. 10,000-volt 1-K.W. Motor Generator Sets, VI 10s.
B.T.H. 6/600-volt, £12. 100-volt 5amp. -these give either D.C. or A.C.
aBargain at £4.
Dyne motors to give 3515 volts for H.T., totally enclosed.
very neat. £4.
1,000-VOLT GEARED DRIVE MEGGER DYNAMOS for H.T. or
Testing. Cost £30: Sale £3 10s., in ease.
PAPER
DIAPHRAGM
LOUD-SPEAKER
PARTS. 2,000-ohm
Brown A Receivers at I8s. are far the best reed units for this purpose.
3in. length Rod to screw in Reed, 4d. Paper, machine pleated, goat-skin
Parchment, 2s. 3d. We have tested this paper thoroughly and it is the best.
12in. F.amcs. Plated. give a very finished appearance, 5s. 64. peg pair.
Brass Back Stays for ear-piece to frame; make a neat job, 2s. per set of 3.
The Lissenola Loud-Speaking Unit. 13s. 64. Can be used in conjunction
with the above.

Lb
THE WATMEL WIRELESS COMPANY LIMITED.
332a, Goswell Road, Loudon, E.C.1.

,4

Sole.

W. J. Charlesworth, 88 & 89, Aston Street, Birmingham:

SEN

4d. STAA1 'S FOR ENLARGED ILLUSTRATED CATALOGUE
AND FULL LIST OF RADIO BARGAINS.

21 8,

UPPER

LESLIE

A'i/-rcs,n(altve lor Lancashire and Cheshire:

Mr.I. B. Levee, 23, Hartley St., Levenshulme, Manchester.

DIXON

THAMES

STREET,

&

CO.,

E.C.4.

'Phone:City 191.

II.F.36

ketsts.,e-st
eAstell, stetsstetssesstetts.s4-44s.settssts4.stett.-Ast-tatts,sAtssells...,A1
4 ,A,...4,sessso4,)
/

Radcorn Low Loss Coil Former
As will be noticed
by the illustration.
this Former la of
new and unique de.
sign. By removing
the
top
eerrated
stripe, you have a
Coil Former of 3'
diameter: or with
the top stripe in you
base a Coil Former
of 31' diameter.

ASK

o

YOUR

Aim-a
o

DEALER,
but if any ditficully
in
obtaining supplies
write direct, giving dealer's
name to-

latt

'net‘
l
r

adío

The Paragon Rubber Manfg. Co. Ltd.
SCULC OATES,

e

R
"

HULL

COMPONENTS. LIP

Due to the novel
construction.
sagging le quite Me
poesible when the
Former le wound.

t
i"--.., ‘
e
'Phone: .11renin

3485.

The
long.

'Grams:
Radponenl,Westceni, London.

Pr

4, 6

19, Rathbone Place, Oxford St., W.1.

Advertisements for '' The Wireless World " arc only accepted from firms zee believe to be thoroughly reliable.
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COMFORT

DURING BROADCASTING
HOURS THERE IS NO
OTHER CRYSTAL QUITE
SO • GOOD • Al

RUSSELL'S
HERTZITE

Why keep on paying for
new H.T. Batteries when
for 50/- you can get a
Henderson Mains Unit
that will supply H.T. current indefinitely without
costing
you
another
ha'penny? Provided you
have ordinary electric
lighting in your home, all
you do is to connect the
H.T. Unit to any lampholder or wall
plug.
Current consumption is
negligible and radio reception noticeably improved.

¡A

This No. 2 Model H.T.
SUPPLY UNIT gives
two output voltages—one
at 50/60 volts and the
other at 120/130 volts.
It is quite suitable (where
D.C. Mains are mailable)
for use with receivers in
which power valves are
employed.
Obtainable
from all dealers or direct
from actual manufacturers.

Price 50 !Po›lage I 3

tlfa.)

(Complete with
instructions.;

full

AN ULTRA SENSITIVE SPC1 AT 7111 r11111 ATTENIP 1

UNRIVALUD

FOR

VOLUME

AND

R

CI

W.J.HENDERSONitULT°
LC-RUSSELL
B
111111111111111811

I

R

1 1111 11

LABORATORIS
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I
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C
llllll

111 IL

AM
811111 l

TESTIMONY
...very pleased indeed
with my purchase (No. 9
Chakophone) ... Berne,
Toulouse, Madrid, Hamburg, Hilversum, etc., give
good loudspeaker results,
and almost any Coatimental station can be
'got' on the phones.
. . . the efficient
of
your
little
machine
seems
extraordinary."

51, FULHAM ROAD, LONDON, %Midi°
iretapHomr :mFms3P4GaroPti.-/-8 9
3

ST

Clvakoptione "No. 9”
2-valve set
Royalty Paid

TEL.SEN "ACE" 'L.P.

Trans -former
high grade efficient instrument, embodying the latest
scientific principles, beautifully
finished.
Offered at a price
that appeals to all.

A

96

£6 .15 .
TELSEN "POPULAR"
L. F.
Transformer
Amplification without
distortion. Always in demand.

15/6
Ask your dealer
to demonstrate
this 2-valver.

EAGLE

ENGINEERING
COMPANY, LIMITED,
WARWICK.
Loudon Showrooms: 8, Gt. Rtt,,ell

n58

The finest Transformers in
the world at anywhere near
their price.
Both models are shrouded, carry our usual 12 months,
guarantee, and are available with ratios 5-1 and 3
I.

TELSEN ELECTRIC CO., 207 Aston, Rd, Birmingham

Mention of " The Wireless World," when writing to .advertisers, will ensure prompt attention.
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&II Ss EN 11 h
POSITIVE
GRIP
PLUGS & SOCKETS

1-I ART

g_24

Pat. No. 245586

'T

MIER Ecan be low experimentors who have not
been troubled with broken leads, or said hard
things about faulty connections. Of the whole
set there is probably no part which is so often
abused as the connections. "Lisenin " Positive
Grip Plugs alleviate this evil. They are designed
to take the smallest flex up to 5 m'm. cable.
Electron wire, phone and loud speaker leads.
"A " illustrates insulated sleeve, cable with ends
bared and recessed cone.
"B. Cone section in position. Being concaved, it
allows smallest flex to fit up tight, precluding any
Possibility of bared wire breaking with continual
use.
"C." Bared ends turned back • cone fits into
concave recess in plug.
Eritwiri sleeve is then
slipped down and plug screwed into it. A vice-like
grip is made and an absolutely positive connection
made without the use of solder or tiresome screws.
"D." Plug and socket complete with indication
disc and nuts. Sleeves and indicators are made in
red and black. Plugs and sockets N. Plated.
SPADE END, POSITIVE GRIP terminals suitable for accumulator leads. etc., also supplied

As supplied lo the
B.B.C.

ELECTRICALLY
MECHANICALLY
Positive
Grip Plug
& Socket
Complete

Gd.

PERFECT

Obtainable of your metal Dealer. Rafas, mtbatilitiet
IS
UP if any difficulty in nalainitog
and state el-ciler's nome and addrem.

Positive

Sole Manufacturers and Patentees:

e
Complete

S_pa?I rig

THE LISENIN WIRELESS CO.,
1B, Edgware Road, London, W.2
Gram.

-

bd.

e
PADDINGTON 2734
"POSCRIP N OD. LONDON'

L.T. ACCU MU LATOR
This New Hart Battery will maintain without
deterioration steady discharge at constant,
voltage for lengthy periods.
The 5-plate cell is assembled in a noninflammable glass contai ne r, w ith sea l
ed
glass lid, without separators and bottom
blocks.
Capacity 10 A.H. (at the 20-hour discharge
rate), it is adaptable for use with either
Dull or Bright Emitter Valves.
Retail Price:
6/—
Obtainable from all
good c
lass dealers,
etc.. or direst horn
the manufacturers.

(SIX SHILLINGS)

HART ACCUMULATOR CO., LTD.
MARS HGATE

LANE .
STRATFORD .
LONDON E .I5.

TPlepisondee. Moreland 1361,1362.1163 and 1364.
iradsat OfSees and Showrooms .
BELFAST. BIRMINGHAM ,BRISTOL, CARDIFF.
DURUM, GLASGOW. MANCHESTER., VVEST/MINSTER, YORK.

SELECTORS

0

RADIO

VERNIER
COIL
HOLDER

Write for one
the difference.
Postage 4d

of

these

-

British— from

start

to

and

Price
fi n i
sh

Pampliles ott wane ,'

Capacity :—

r

e

.

5/6

GOSWELL ENGINEERING CO., LTD.

e

.001

£1

.00075
.0005
.0003
.0002

a
,
•

-

hear

97 WHITE LION STREET, LONDON, N.1
Telephone—Noels 3O I.

Perfectly insulated,
and may be mounted
on metal panel.

Operated

holders

actually

convert your receiver to an accurate wavemeter,
ideal for short wave
and all exacting
requirements.

e

THIS COIL H OLDER is de—
signed on the sound
engineering theory that a
cam action gives the
smoothest possible action. Both coil sockets
are movable. The right—hand one gives coarse
tuning in the usual way, and the left—hand
one, the usual fixed socket, is controlled by a
cam operated by a separate knob. The latter
gives a smooth and micrometric movement
through 10 degrees in both directions.

ONLY

194« acme eetzewlykilia

1 talitI

Cam

reb
d

.00015

30

1 20
1 10
1 00
19 0
18 0

("ALIBRATION with certainty to the Th , tolvern is logically the only entounta port nt the variable capacity. den», worthy ad the attention at merit:opt
This Is the Wain& efficiency obtained with
experimenters. An Insulated spinelle re.

the Calvert,
lectnr. The complete circle
ot the dial is divided to provile s vols., of
100 internal bar emery rotation oi the index.
Premppoeing year condenser and Inductance to cove, 300 metres. each
Interval reptanente 3 metres —. obviously
every statica can be calinected definitely.

CO1INSON

Prorzt Works.

Advertisements for " The lrireless World " are mil) , a((epic,/ from jirmw,

Maces the effect at hand capacite to o
minimum, a point at paramount lin.
Portance in the reception et distant signals

THE

PRECISION

See the Colvern at your dealers!
COLFERE LOW LOSS SELECTOR
(Chaired 20-1.)

SCREW

Co.,

Macdonald Road. Walthamstow, London, E. 17.
Teleprone: Walthanedow 332.

14.1ieve to bc thoroughly reliable.

Ltd.,
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The "REEVES'-ROBERTS
Most

RECEIVER.
(2 Values)

British

&

Continental

M ARCH 24TH, 1926.

\
VORLD

AT LAST

7

The PERFECT INDOOR AERIALS
ENCORE MFC.CO., have pleasure in assuring
entire satisfaction to all users of their now FAMOUS

indoor Aerials ;both for Valve and Crystal set users.

Stations

ON LOUD SPEAKER.

MONOS ELE.13.0.8
ese,Grfl iwee

Manufactured in two types:

5/6

ENCORE DE LUXE. For Crystal
and long distance RECEPTION.
-

—,EBONITE

SERNRATORS,

aeQ
LENGTH

o'

ENCORE (standard).
For Local
and high power station
.• I; LEN' Es••R (, Mi' flic

0

Euiliodles the most advaneed British ami
Anierican praelice. It is laboratory boilt,
and receives most British ami Coutinentd
Melinita on the Western Eleetrie
Kone"
Lotal Speaker.
It entbodies tuned High Frequeney, neutrali.ation of >Va>. caparity:
regenmative
detecto.;and TE0101i01111EE LOW Ft.equeney.
It is extremely stalde, and the tone quatity
and volante (l'Uy inset modero expeetat'
.
If linnmperly used it cannot cause inter.
ferenee by external radiati llll .

3/-

Some of the advantages over an outdoor Aerial:

RECEIVER iii volees only)

SAFETY AGAINST LIGHTNING.
SELECTIVITY FOR VALVE USERS.
PORTABILITY.
IMMUNITY FROM SOOTY DEPOSITS, etc.

On Selcetivity and Srnsitivi.v it
madi,
the equal of the Superdieteimly
yet is
vastly simpler to opelate and has a fraction
of the Upkeep met.
All conneethms are at the hark oe eabinet,
r„,,, uri
ng hm,
The vender tuning dio Is are mallete free of
test motion, and afl anti.parallas double sea le

En sure you get an ENCORE. as there are many that are similar in
appearance but much inferior in RESULTS.

Radion Mahommite panel is «tse) mili,
degreessioning itont.

of

.1•-rial; can be obtained front your
Post-free ¡non lite Makers :

Prico inclusive o/ valves and royalties £15 nell with guarantee of perforinence

Complete with Western Electric " Kone " Loud Speaker,
Batteries, etc. £25-0-0.

THE
16,

A. W. REEVES, M.1.111.E.
F.R.S.A., Electrical Engineer,
3, EDMUND STREET, BIRMINGHAM.
ysadiaiw
i
owywowoo/Ww1
h/lb,0~,~011~

ENCORE

Lower
In=li

Agent:

Richmond
Briscoe

DEALL F or

MANUFACTURING

CO.,

Road, Putney, London, S.W.15.

'Phone: Putney 3973.
Importing Co.. Ltd., 9, Aston's

Quay,

Duna.

l'ejleffleesi ,
:sl.44' ,
W W;zeet
l
etT
IT

PURITY

and

MADE

IS THE

"PERMEC" DETECTOR

VOLUME

you want

to obtain the LOUD and
PURE tone you are wishing for!!

CERTAIN

The R.N.B. Circuit envelope makes home
construction simple and success certain.
PATENT No. 228610.
BRITISH MADE. N. PLATED FINISH.

Each envelope coritains a Full Size BluePrint Back-of-Panel Wiring Diagram, a

A sound mechanical job, strong & reliable.
You can log Ole most sensitive spots on
your erystal as easily as you log wavelengths of various stations mi acondenser
dial.
The rotary vernier motion gives just that
delicate adjustment ne -essary for satisfactory reception.
The
spring -mounted catswhisker
eccentrically set, thus enabling the entire
surface of the crystal to be systematically
explored.
" PERNIEC
is the best DETECTOR.

Coil Chart for all the popular British and
Continental Broadcasting Stations, and full
detailed Constructional Notes (including
the theoretical circuit, list of apparatus
required,
Ask your
list of 15

notes

re

components, etc.).

wireless dealer, or write direct for
Circuits (Crystal to Seven Valves).

PRICE
Pat Free

RADIO NEWS BUREAU LTD.,
Brownlow

House,

50.51,

High

Holborn,

London,

6/-

receipt of Postal Order and
It. -alces Name from

PERMEC

LTD.,

Junction Place, 57, Freed Street,
Paddington, London, W.2.
Paddington 25r.

W.C.1.

rdOney refunded if you ore not satisfied.

7.elLymmseeee.eyzamekezeke:eze•.,
a6o

Mentiol,

"

ireless

when

adverlisztrs,

ensure

prompt ottcutiou

II
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For the Serious Experimenter:

Under 5'8. 24. per 1'for packing, etc.

ebonite Panels.
Matt.
I"
8,16 .
:roe 22
1/10
1209' 41
3'9
12'012' 5 9
515 - x9" III
49
15'0 12' 7/8
08
4'x4'
81.
ed.
7'0 5' 11
1.2
6' x6' 1"
lug.
Any size cut.
eq. in r ld., r u.
n ADVANC E.

Square Law Var.
Condensen.
with knob and Dia'.
.001 panel type.. 61
.0003
.0003
.. 4
VernierBladeextra 1/4
".T.B." "Ormond" &
'Utility" unml prices.
Vernier, no dial
2/6
vane. 3/3:
7 84I
Polar types
100
NO EQUAL.

: SEND FOR
ComprehensiVe

SUCCESS
SUPER AUDIO
CHORE
Price

18/6

TRADE ENQUIRIES INVITED
Senerousgerms •PrornprSenece.

"RELIABILITY"

Aerial Wire
7'22's
Enamelled.
Bright
100' 3'3
2/3
• Electron
18
Shell Insulators
3d.
Lead In Tube 14"
1-

Transformers
IF.
Radio 1n/d. 25,'., 27
'crank 21/- & 20
Eureka No. I
21
Concert Grand 25
Baby Grand
15 Ferranti A.F.4
176
A.F.3
25
"H.T.C."(Empir
C
"Fortro"
Shrouded
10
Mc`iichaers ILE. 10
"Dimic" Coil
JO

Wireless
Cabinets
at BARGAIN PRICES.

Coil Holders.
Reliability Vernier 3 6
Lotus " 2-wa y 7.
Newey " 2-way 0.
" L. & P." 2-way 8.6
" Polar" 2-way
Cain vernier
O'Sullivan's 120-ohm
'Phones, exdiovl. 4

British Wires.
an. de ,
rec.
dec.
18
1'11 2 11
as
0
22
34
42
22
21
89
4.7
24
2.11 310
526
34
4'2
59
28
89
49
00
30
410 5'4
7
32
56
6 89
36
8'9 12
40 17,'- 148 20.

WORLD

l°14.1%11.14#4.1111e1.441%.4.
11011.
19110‘01%.‘"1011101
%"0110%010

Order,
<.a '
8
;a1.1L'e.

Condensers.
Dubilier.111eMiehnen.,
Edison-Bell.
Mullard (essai prices).
New Banal ridge,
2 red.. 31.1 mi l• 2

WIRELESS

"SUCCESS"
COLLAPSIBLE
FRAME AERIAL

H. T. Batteries,
With Wander Plugs.
90v. 11/60v, 7.6
71e.
41 12v. 1 10
41v. F.L. Jttry,
9d.
66e. Ever-Rdv.
12 6
36e.
76 16e.
36

FUMED OAK.
HAND P31.19....ND
12" 14' Ili" 21' 24" 28' (Polished
51114 '8 15, 18, -17/- 18:- 19 - hogany 1/- extra).
For panels 7" high; width hack to front :
three largest sires 9, others, 8"; sliding base.
board: aperture at back 9" 2, allows for
"Special Values."
terminals strip screwing at hack of baseboard,
\Votes Alicrostrits 2 9
1u/riding east in wiring. MI with hinged lid.
MellowloneCoupler5 6
Libertv Detector 3 6
New Edition
Lissenola Unit
13 6
RELIABILITY WIRELES3 GUIDE, No. 2
Voltmeter 0to 6v. 3,6
Ready
Antipong Vah.c.
Have you rot one), IT'S FREE
holder
16
no nd Drill
3.6
6 Drills
1/J.H.TAYLOR er e
4)
2 RADIO HOUSE.
9
MACAutAT ST.. HUODeRSFIELD
541 Grdst":71401tOuGH .HUDDIR> 'EC

7,-/

Price 42/-

With

Centre Tapping
Price 17/6

BEARD & FITCH, Ltd.
34,

AYLESBURY

LONDON,

II

STREET,

E.C.1.

ri •

GUARANTEED

VALVE RENOVATIONS

4
4

Two examples

from our wide

range.

ONE PRICE FOR ALL TYPES
(Power

e-

F

I efes

3'6

- Power Valves

4
4
4
4
4

_

Viably eb

Eve

"'''6 your burnt out valve can be
renovated, under guarantee by our
new process, to any one of the following
specifications.
'rype

II
Ill

J

l'il. Volts

Fil. Amps.

3'5
1•/,

'5
'33
»13

Anode
Volts

2
tO
of

1001

I

Bright
or
Dull
Bright
Dull
Dull

'VALVES should be sent, with P.O.
V 3/9 (or 6/9 if Power Valve), securely
packed, stating which type is selected,
to

eTHE BRITISH
I>

GLOWLAMP &VALVE CO.,

4
4
4
4
4

4
1

THE NEW

LAMPLUGH
STRAIGHT
L:NE

4

4

1

Open on Saturdays until 4 p.m.

ev?ry feature tor
correct control of Filament
emission. Fitted with special
buffer contact ensuring smooth
and silent working.
One hole
fixing. Unbreakable.
No. loyi, 6ohms. ..
No. 1073, z5 ohms. ..
3.3
No. 10 74, 30 olunc.
3 '6

4

27 Kirby Street, Hatton Garden, London, E.G.1. 1
4
Telephone Holborn 4553
Performance of Every Returned Val
ve Guaran t
eed
.

LAMPLUGH
FILAMENT
RHEOSTAT

LOW
LOSS

CON DENSER
l'osse-U/_: the same superb electrical
qualities as the De Luxe Model. With
1..tinplugh Grip dial.
Mini nt um
/:parity 6•5 'um:.
'0005 111111.
11.•'0003
106
'0002

10/-

SC:1.1 Mr ra!,:.'Ogr(t.

S. A. Lamplugh Ltdi
King's

Road,

Tyseley,

BIR611 NG HAM...
Idvertisentents tor "

The ll'ircless World

are Only

accepted from firm., ;‘•,.

to Ire ili

roughly relia;

A(' L
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MISCELLANEOUS ADVERTISEMENTS.
For Sale.-Contd.
NOTICES.
THE CHARGE FOR ADVERTISEMENTS in them
hSCI LLAT I
NG Zincite and Contact, 2s. 6d..
IMPORTANT NOTICE.
olumns is :
V simple, original circuit, is.; excellent
()wing to the Easter Holidays, the issues
12 words or less. 1- and id. for every
of
THE WIRELESS WORLD" dated
results; other parts stocked.-Ledsham's, 297,
additional word, e.g., 18 words 16; 24 words, 2(.
March' 31st and April 7th are closing
King Strict. llamntersmith.
(i888)
Name and address must be counted.
,
for press earlier than usual.
SERIES DISCOUNTS are allowed to Trade Advertisers
In accordance with the
notice that
Q INGLE Control Super. Results on svalve,
as follows on orders for consecutive insertions, provided a
appeared last week, the latest date upon
1..7 20 miles without aerial, earth, or frame,
contract is placed in advance, and in the absence of fresh
which MISCELLANEOUS ADVERTISEloud-speaker, 40 miles on frame.
All B.B.C.,
instructions the entire "copy " is repeated from the
MENTS could be accepted for the issue
previous issue : 13 consecutive insertions, 5
28 sonof March
31st
was
WEDNESDAY,
Continental, and zAmerican stations on poor
seentive, 1C0/0 ; 52 consecutive.
March 24th.
aerial.
No accumulators.
Only 2 flash-lamp
For the issue of April 7th adyertiserirents
ADVERTISEMENTS for these columns are accepted up
cells used.
Total cost to make, including DE
to FIRST POST on THURSDAY MORNING (previous
for these columns can be accepted up to
FIRST POST, Tuesday, March 30th.
valve, phones, it,'., complete, 35s.
As easy
to date of issue) at the Head Offices of "The Wireless
World," Dorset Home, Tudor Street, London, E.C.4, or
to make as crystal set. Full instructions and
on WEDNESDAY MORNING at the Branch Offices.
diagram 25.
Above free to customers. , Radio
19, Hertford Street, Coventry ; Guildhall Building's,
For Sale.-Contd. Navigation Street, Birmingham; 199, Deausgate, ManRecord, DE, .o6 valves, fis.
4 Electrode.
XPERI
M
ENTER
has
for
sale.
at
two11
chester.
DE, .nt tvalves, um-Mal:in, n, Bourne Road,
Advertisements that arrive too late for a particular JI thirds cost or nearest, various Wireless
Stoke, Coventry.
089.3i
issue will automatically be inserted in the following issue
unless accompanied by instructions to the contrary. All Components, hest make, guaranteed perfect ;
LLA" Charger, 220 VOI
I 50 cycle, for
particulars upod request.- Box 7211, W IRELESS
advertisements in this section must be strictly prepaid.
6-volt accumulator, as new ;4 guineas.
Postal Orders and Cheques sent in payment for adver- Wom.0 Office.
(t872)
-Box 7
317, W IRELESS W ORM Office,
(t895)
tisements should be made -payable to ILIFFE
"
TwATER
Kent
American
5-valve
Receivet SONS Ltd., and crossed
Treasury Notes,
n.EpliONES.-Brown's
type A, 120
rt.
ing
Set,
200-6o0
metres,
nearly
new,
no
being untraceable if lost in transit, should not be sent as
ohms, 2 Lissen
I,. F. transformers, all
accessories.
What offers?-Badham, Cam remittances.
dore,
Cheltenham.
(1876)
All letters relating to advertisements should quote the
number which is printed at the end of each advertisement,
IGH-TENSION Accumulators.-The Ideal
and the date of the issue in which it appeared.
Loud-speaker Battery, ta, volts, 35s. ;So
The proprietors are not responsible for clerical or printers'
volts, 45s. ;too volts, 55s.; guaranteed. Good
errors, although every care is taken to avoid mistakes.
trade terms.-Pearsom. Ito, Marston Lane,
NUMBERED ADDRESSES.
For the convenience of advertisers, letters may be Bedworth, Nuneaton.
titsS2)
addressed to numbers at "The Wireless World" Office.
B. Condensers.- Stittare law, mot,
When this is desired, the sum of 6d. to defray the cost of
• 45. : .0005, 35. ; 0003, 2S. 911. ;
registration and to cover postage on replies must be added
to the advertisement charge, which must include the 2$. bd. ; losv 10tis .0005, 5s. ; .0003, 45. 6d.;
words fox 000, cío 'The Wireless World." Only the
number will appear in the advertisement. All replies Vernier 6d. extra, post free, all guaranteed.should be addressed No. 000, c/o "The Wireless World," Frazer, Stafford Road, Wallington.'Phone :
Dorset House, Tudor Street, London, E.C. 4. Readers who 543 6 .
(1881)
reply to Box No. advertisements are warned against sending
ORSE learnt in u hour with the " Simremittance through the post excePt in registered envelopes ;
in all such cases the use oi the Deposit System is recommended,
plet e " Moemo-Visual Apparatus.
How
and the envelope should be clearly marked "Deposit to synchronise sight and sound.
Simple and
Department."_
infallible.
Post free 25. bd.-Sing/WU' (70.,
DEPOSIT SYSTEM.
Readers who hesitate to send money to unknown persons 44, Bedford Row, \\'.C.1.
( Soo)
may deal in perfect safety by availing themselves of our
N amateur disposing of his entire stock of
Deposit System. If the money be deposited with "The
Wireless Components : 4 pairs of phones,
Wireless World," both parties are advised of its receipt.
The time allowed for decision is three days, during which perfect, 45. pair ;7 sets of Six McMichael Cliptime, if the buyer decides not to retain the goods, they
must be returned to the sender. If asale is effected we in fixed condensers 3s. 3d. st•I ;2 MahOgInike
remit the amount to the seller, but, if not, we return the and 2 Pb011i02 panels, 13'; x L2'¡ X
undrilled,
amount to the depositor. Carriage is paid by the buyer, 6s. each; 4 ebonite paints, q x9!: XI, un but in the event of no sale, and subject to there being no
Reversine
different arrangement between buyer and seller, each pays drilled, 4s. Od. each ;2 M CM
rarriage one way. The seller takes the risk of loss or coil-holders, m•w condition,
its. each ;
damage in transit, for which we take no responsibility. For NICMiellad Supersonic Kit, plug in type, new
all transactions up to fro, adeposit fee of
is charged ;on
transactions over fto and under £50, the fee is 2/6; over condition, unused, containing 3 intermediate,
(so, 51-. All deposit matters are dealt with at Dorset t filter, s oscillator, £3 5s. ;2 .0005 variable
House, Tudor Street, London, E.C.4, and cheques and
money orders should be made payable to llifie & Sons condensers, new, 5s. 6d. each; 2 .0003 variable
condensers, new, 4s. 6d. each.-A. " DalLimited.
(1891)
THE SALE OF HOME-CONSTRUCTED UNLICENSED meny," Ripley Road, Belvedere.
APPARATUS.
OR Sale.-Modified Omni Receiver, as deA New Service to our Readers.
scribed in " Modern Wireless," with high\Ve have made an arrangement with the Patentees
whereby readers who wish to dispose of ahome-constructed frequency transformer and specially engraved
receiver not licensed under the patents made use of, can
back panel, suitable for latest circuit ; Lis
do so by means of the Deposit System referred to above.
Seen by
The person desiring to sell, in sending us particulars for complete, components cost 4,,'2o.
his advertisement, will in every case make use of aBox appoint ment. -Box 7272, W IRELESS Wottin
No., and should add to the price which he requires the
(1592)
amount of royalty customarily paid by manufacturers, ins. Office.
A. II. has for sale coo-volt aircraft motor,
in the case of Marconi Patents the amount should be
calculated at 12/6 per valve nolder.
generator,
; 1,000-volt G.E.C. voltIf the purchaser is satisfied with his purchase, the sum
iealised will be forwarded to the seller, less the amount meter. Ls tos.; G.P.O. Send-receive Morse
due in respect of royalties, which amount will be paid by Key s platinum contacts, £1 5s.; choke coil,
The Wireless World" to the owners of the patents 75. mt.; 20,000 ohm grid Ivak. tapped, 2,000
concerned, and a certificate will be handed on to the
wirewound, 75. 6d. ; transmitting inductance
purchaser of the set.
and reaction, So to 260 metres, 15s. ;modulation transformer, t5s.;
Mullard 040 valve,
FOR SALE.
IVE-VALVE ''Transatlantic ''Receiver. new, 3os.-Photo, 4, Beer Street, Yeovil.
(1896)
Built from good components.
s to 5
1.ow-loss
Neutroformers.-Most
valves can be used.
Perfect condition.
In- TORDA
1 efficient coupling available for B.B.C. or
Auding two pairs matched H.F. transformers,
‘io, or with valves (Mullard & Cossor dull Daventry wavelengths. Full technical data for
Neutroformer with " plug-in " base
emitters) £13 (plus royalties). Also selection stamp.
suitable coils.- BOX 7095, Wum_pss NVoRLo Iss.-Cotton 8t Clarke, Ltd., 55-59, Lacy
Office.
(1852) Road, Putney, S.W.15.
.
Surrey.
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Mention nf " Thc Wireless 'World." when writing!
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For Sale.--,Contd.

J{ IGH-TENSION
Accumulators.—Less than
half cost of dry batteries. Simple build-

WIRELESS WORLD
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PATENT AGENTS.

vu

BRYSON, B.Sc., Chartered Patent
VV • Agent, 29, Southampton Buildings,
ing and charging instructions, plus one fully. W.C.2
'Phone: Holborn 672.
(1297)
assembled sample Ca, 25.—BOX 7330, W IRE- -WING'S PATENT AGENCY, LTD. (B. T.
LESS W ORLD Office
(1908) n. King, RegisTered Patent Agent, G.B.,
15IPLION " Music Master " Loud-sp ea ker , U.S., and Can.). Free " Advice Handbook "
mahogany wood flare, 55s.; Igranic tele- and Consultations. go years' references.-146.5,
phone transformer, ratio
2,000 ohms, los. Queen Victoria Street, -London, E.C.4.
—Box 7332, W IRELESS W ORLD Office.
(19151
(Dom)
\i
1VOOD Horns for all speakers and gramoATENTS and Trade Marks Obtai ne d.—
phone attachments.
There's one for
H. T. P. Gee, Patent Agent, Member
Amplion Junior, ditto goose-neck bases, LisA.M.I.R.F.., 51-52, Chancery Lane,
senola, etc.
There's only one best ; its the London, W.C.2. 'Phone: Holborn 1525.
" Allwoodorn."—Manufacturer :II. Maddison,
(1001)
2.5, Ronald's Road, Highbury, N.5. List free.

A

p

MISCELLANEOUS.

(1914)

Q END 2s. for Booklet and Constructional
IJ Diagram on how to Build a3-valve Selective Distance-getter.—Vic Radio (J. Ayres), 1,
Emery Hill Street, Westminster.
(1878)
A WIRELESS Doctor.—If your set is givfi ing trouble or you want advice a competent expert will call (anywhere in Greater
London) and put you right.
No result, no
charge.—Alexander
Black,
25,
Woodville
Grove, N.16.
Clissold 3687.
(181t)

REPAIRS.

TRANSFORMERS rewound to guaranteed
.1. efficiency for 12 months, 45., or exchanged
for another, any ratio, 5s.: iron core wirewound chokes for L.F. amplifiers, 6s.-115,
Links Road, Tooting.
(ool

WANTED.

W Eparts
require offers for Radi
in
first-class

RADIAX D.X. COILS

Increase Selectivity 100%
Give an auto coupled tuning
circuit without altering your

set. You will cut out the local,
or
separate
two
difficult
stations to an extent undreamed of. 5 terminals make
it a Universal coll.

To introduce atree chart will be given with
each purchase showing the many circuits in
which this coil can be used, Auto Coupled, Neutrodyne, ele.
No. 35, 4/4.

coil Ferranti, 3in. parrellase dial, exchange for
similar quality A.C. voltmeter or microameter.—Turpin, 27, Park Chase, •Wembley
Park.
(18 74)

BOOKS.

" WIRELESS WORLD," Vols. X. -XIV.,
VV newly bound, Vols. XV.-XVII., unbound, first four volumes " Modern Wireless," unbound, all dealt, perfect copies.—
Offers
to Taunton,
Ilomestead, Thorpe,
Norwich.
(1904)
OOKS You Want.—Foyles Can Supply.—
Immense stock, second-hand and new,
every conceivable subject. State requirements.
21 catalogues issued.
Books purchased.—
Foyles, 121, Charing Cross Road, W.C.2.

No. 75, 5/8. No. 15o,
Postage outra.

7;6.

RADIAX Ltd.". A""117117:11;e'plmer Place,
EARTH

FAULTS

ENDED

Entirely new method of Earth-system efficiency.
20% to 200% increase guaran'eed.
Ideal for all outdoor Earths. 21) complete, post bd. Particulars tree.

Miller,

88, Farringdon Street, E.C.4.

?hone: Cent. 1930.
Approved by Radio Association.

o

EXCHANGE.
1TILLL‘mETER, o-sot, 'moving

No. 50, 5:-.

Set of 4, 21/,

J. W.

Set s and Lower
condition only.
Owing to our selling system (payment by
instalments), and also owing to our own shops
and agents in all important places of Holland,
our demand is very large. Utmost cash prices
required.—N.
V.
Exima, Leliegracht 25,
Amsterdam, Holland.
(1898)
PONES of No. 307, Vol. XVII., No. 1,
V " Wireless
\\*orld."--G. Brame, Diss,
Norfolk.
(1867)

f

9

TROLITE

PANELS

Mahogany Grain
.. 3/4 lb.
Black Engraved wavy 3/9 lb.
Black plain polished
3/- ¡b.

Machine cut
to your own
tneaulrernents.

Tested

PUGH'S WIRELESS, 95-101,
Holloway Road, London, N.7

PATENTS,

PESIGNd

to

50 .
011°Volts'

i&

l'i

AND TRADE MARKS,

J. S. Withers Ege Spooner.

titmice:ern peresr Asesr t

Leans Ilicese.
615 62. Caen/sear lass.
LON1102,

(mu: Icernbesete.
nOLIL. LONDON:

)len.: - 4e0Hocaoss

I3

Y

SITUATIONS WANTED.

(
00 04)

OUNG Man, certificated wir el
ess
t
el
egraphy and telephony (modern theory and
practice), also practical experience, 4 years'
business experience (2 years assistant business
manager), also good general knowledge music,
desires responsible position.—Box 7260, W IRELESS W ORLD Office.
(,889)
IRELESS Engineer, 21, 5 years' practical and experimental work; competent
in design. circuits, etc., with Radio College
training and diploma for theory.—Box 7331,
W IRELESS W ORLD Office.
(1909)

*VV

Beauhful Polished Mahogany or Oak
gt SENT ON APPROVAL De Lezebtodele
—Parlour Modell, etc., Irons 25/. to 15.
Crystal Cabinets from 1/8. Any lice MADE
TO ORDER. Desigand
ns
Lists Free.
Estimates per Return Post. Panel and
Acceuorim Post Free.
Send to tweet Milken 'Pickett Brothers, Members
B.B.C. (W.W.I Cabinet Works, Betley.heath.
in

RADIAX

H.T. ACCUMULATORS

Give a perfect H.T. Supply
for many months with one
charge. Improve reception
wonderfully.
ro VOLT UNIT
.•
6/9
6o VOLT MATTE EV
50/30,

Tuning remains accurate
because the Moving Block
cannot fall back.
Do away with that irritating,
time wasting, lading away of
volume caused by the falling
of your Moving Block.
Fit a Lotus Geared Vernier
Coil Holder and get really
accurate tuning. The Lotus
Moving Block cannot possibly
fall back. Has an easy Vernier
movement which reduces the
speed by eight times, and
stays where it's put—exactly!
Fit in any position, with any
weight of coil — you'll be
satisfied with the results.
Bakelite mouldings for the
side plates, coil blocks and
knobs; heavy Nickel Plating
for the metal parts.

Locus
VERNIER

ÇOIL MOWERS,
Front all reliable Radio Dealers.

GARNETT, WHITELEY & CO.,

LTD.,
Lotus Works,
Broadgreen Road, Liverpool.

Makers of the
famous
Lotus
Buoyancy Valve
-Holder.
.0.1

23
ith eninels

Accessory House, Palmer Place,
Holloway, 5.7.

Advertisements for " The tit'ireless World" are only accepted front firm4 1...e believe to be thoroughly reliable.
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Aocumulator. Elite ...
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36
A.J.S. is Co. 11914i. Ltd. ..
17
Beard 6 Fitch, Ltd.
•••
33
Belling is Lee, Ltd. ...
•••
4
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British Glow'limp 6; Valve Co. ...
33
British L.31. Ericsson Mfg. Co.. Ltd. ...
36
pidgin, A. F., 64 Co.
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Bern ,lent Wireless, 1.td...
24
Cambridge Correspondence College, Ltd.
36
Carrington Manufneturing (o.. 1.1...
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Charlesworth. W. J.
29
Cleartron 11 ad io, Ltd.
..
..
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Collinson Preeision Screw Co.. 4.1,1
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•••
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Darimont Electric Batteries, 1.td.
28
De Leeuw it Co.. Ltd....
20
Dixon, Leslie 6; CO.
....
•
29
Dobilier Condenser CO. (1925), Ltd.
7
•Kagle Engineering Co., Ltd.
...
30
Edison Swan Electric Co., Ltd. .
21
.Eleetrini Co., Ltd., The ...
...
8
Encore Muni% (lo.
...
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32
Excelsior Motor T'o., Ltd. ...
26
Ferra nt i. Ltd. ...
•
•
•
... Cover ii.
Finston Man!. Co., Ltd.
... 19
Fitzpatrick, IT. D'., ik ('o.
.. 36

The ideal
Rheostat
for
any
valve.
Only the special spring
arm, the
perfected
hearing and winding of
the Ericsson D ual
Rheostat permits such
velvety smoothness.
By means of small aux.
diary knob the resistance of 6ohms can be
altered to one of to
ohms. Price complete
with pointer, knob,
scale and screws, 8,6.
Write for lists to-day.
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r.tc28
33
Form. t onpany
Fuller's Cnited Eleetrie Works, Ltd.
...
Garnett. Whiteley is t'o., 10.1.
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General 'Radio Co., I.td.
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Gilroy Trading Colin.. Ltd.
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... Cover ii.
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(red, 6: Co...
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31
liait Aceumulator Co., Ltd.
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Ifenyberd, F. C., & Co.
...
.
30
Henderson, W. J., & Co.. Ltd.
2
Hough, J. E., Ltd....
6
Hunt, A. IT.. Ltd....
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graille Elect ri • Co., Ltd.
..
33
Lamplugh. S. A., Ltd.
...
... 31
Lioe111111 IV ireless Co.
..
16
Lumen, MT.
..
•
L. G. Il.i.scll Laboratories
•.• •
London Eke. Wire Co. 6 Smiths, Ltd.
... 20
\lareoniphone Co., Ltd.. The
... Cover iv.
\I ro-V Or Supplies, Ltd.
6 6: 14
Midland Radiotelephone Mauls., Ltd. ...
2
Miller.
.. 35
Mullard Wireless Service Co., Ltd.. The
3
26
Nelson Electric Co., Ltd. ...
New Wilson Flee.
Paragon Rubber 3lanf. Co., Ltd., the
. 29

H.T. Accumulators 37/6
60 Volts

TRADE A

..••••

55'(,o-volt, 3-amp.-hour, oil submerged. Will last a
lifetime. Write for descriptive Folder.

PRICES.
Ammeters
o-3 amps.
7/6 each.
Voltmeters
o-6 volts
7/6 earl,.
Milli-Amnicters
ci-30 M.A. 10/6 each.
Packed in Orange-colour Cartons.
Other readings to follow.
IMMEDIATE
ALL
THE

RADIAX
TOROIDAL COILS

A

re-

Consists of two Toroidal Coils,
an inner and outer. Can be
used as primary and tuned
secondary for Aerial of H.F.
valve coupling, also as Aerial
or tuned anode with reaction
Double Coil, complete as shown ..
With holder on base
Postage and packing 6d.

giULGIN

•f •
9,, C.WASITOR 5Tilf
e; ,,,..SORN 3072
CieuuCtilY uAell es*

Let our vulve making plent repair sour broken
or burnt out 'elves efficiently& termini (Welt
makes). Guaranteed equal to new. Bright
ernillers 5e; "D E.," 2 and Sr type.). 716.
Power va I
veu al Wit I
yolor, We
NOI er Tod,
able: R.? PFECG v.54. Ceror

126
13/9

.RÁADOel
lRADIONS Ltd., Bollidston,
IferfatieWp.i. N. MACCLESFIELD. Chu.
J
Larger; valve-repairi oiitrut in

5.7.

the

AI:

ç

ALVES Repaired Quick

RADIAX Ltd "
,
e:m:71:r"
Holloway,

DELIVERY FROM
BEST
DEALERS.

Wholesale Distributors:

signals.

Mention of '' The

Wireless

-hour

'I`HIS is a fat...size illustration of one
I
of the neatest, reliable meters
made.
Calibrated against the highest
standard instruments.
Flush mounting.
Highly nickel plated.

DUAL
RHEOSTATS.

interfering

Amp

Thu finest H.T. Accumulator in the world.

MARK

Selective, Fieldless,
does
not
pick
up

3 Actual

r
•._"

THE BRITISH Lai.
ERRSSON MFG. Co.. Ltd..
(7 73, Hineso ay, London,

Ultra low—loss.

nay
28
Part rid ,
‘Vilson
32
Pelmet., Ltd. ...
...
15
Piekett Bros.
. 35
Pugh Bros.
...
.
Bathe:ire Elec. Co.. Ltil
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1
...
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Sanders,
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Taylor, J. TT.. 6; Co.
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Telepl
1I not. T`o., Ltd.
Telsen El,. Co..•.
9
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... 26
Van Rinlen
•••
... 29
Watinet It i
Co.. Ltd., V I,
24
&
35
Withers, J. S. ‘, •-o,oner
n
Young, A. M..

world.

MONEY RETURNED IF NOT SATISFIED.

Obtainable nob/co"

ACCUMULATORS ELITE, 31 Waterhouse St., Halifax.
Trade supplied.

Telspoone: 1304.

PATENTS DESIGNS
& TRADE MARKS.
II.
49,

D.

FITZPATRICK

Chartered

Chancery

Patent

Lane,

Agent,,

&

CO.

he-

London,

'Phone :Holborn 450.

TRAIN YOUR MIND
THE MIND MAKES THE MAN.
Make up your
mind to train and we will develop your mind.
Our Courses are many. Our style is simple and easy.
Our Teachers are all University Graduates.
Semi for particulars to Secretary,
CAMBRIDGE CORRESPONDENCE COLLEGE, LTD..
30, Doughty House, Doughty Street, London, W.1):

ust er...
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FOR AMATEURS

AND

EXPERIMENTERS

1926
A volume of particular interest to every wireless enthusiast,
containing amongst a mass of other features the following
special items:
e.." osa e4 delee

Wlreless
World

CALL SIGNS of ALL KNOWN AMATEUR TRANSMITTING
STATIONS in Great Britain, France, Holland, Germany. Sweden,
Finland, Italy, Spain, South Africa, India, Australia, New Zealand.
and South America: REGULAR TRANSMISSIONS (Morse and

LONDON

illffl& SONS

telephony): RECEIVER CIRCUITS (te pages of diagrams and
notes): GLOSSARY OF TECHNICAL TERMS: CLASSIFIED
DIRECTORY OF MANUFACTURERS: VALVE DATA, USEFUL
TABLES, FORMUL/E and INFORMATION on ah subjects of
interest to AMATEURS

This book should be
your wireless guide
and
companion
throughout
1926.

PRICE 2/6 net.

BY POST 2/8i

Obtainable from oil booksellers or direct from the offices of
“TheWireless World." Dorset House, Tudor St..London,E.C. 4
W.W.Ba

A Service that gives Security!
1U! ANY readers naturally hesitate to
M
send money to unknown persons.
We have therefore adopted a Deposit
System which gives complete security
both to buyer and seller.
If the money be deposited with "The
Wireless World" both parties are advised
of its receipt.
The time allowed for
decision is three days, after which time, if
the buyer decides not to retain the goods,
they must be returned to the sender. If
PREPAID ADVT. DEPT., *.THE WIRELESS

a sale is effected we remit the amount to
the seller but, if not, we return it to the
depositor.
Full particulars may be found on the
Miscellaneous advertisement page at the
end of the book.
Use this service for your wireless
requirements and avoid all risk! Sell
the apparatus you no longer require!
Write out your advertisement to—day
and send to—
WORLD,'

DORSET HOUSE,

TUDOR ST., LONDON.

E.C.4.

Words
or
Less

1/each
additional
word
Advertiser's name and address must be counted.

1
a bu* ?tumbos is required, ed. extra must be sera lo, Postage o' re5hei.

Advertisengents for " The Wireless World " are only accepted from firms ive believe to be thoroughly reliable.
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EMPLOY

MARCONI D.E.3 VALVES
For 4-volt
Accurnul at or
or 3 dry cells.

A

TYPE D.E.3.
Filament Volta
If•e
Filament Current
Amps. 008
Anode Volts
20-S0
Impedance (ohms) ..
22,000
Amplification Factor
..
7
Write /or Valve Publication
No. 4430.

EACH

COMBINATIONS FOR
WORKING.
High Ten.
Grid Bias
Position
Mon Volts
Volts
80
80
80
80

0
+2.8
+2•8
—4.5

iD.E.3.B.
D.E.3.B.
D.E.3.
D.E.3.B.
D.E.3.
D.E.4.

H.F.
DET.
DET.
L.F.
H.F.
DET.
L.F.
DET.
1 L.F.
2 LS.

0
+2.8
—4.5
+2.8
—4.5
—7.5

80
120

D.E.3.B.
D.E.3.B.
D.E.3.
D.E.4.

H.F.
DET.
1L.F.
2 L.F.

0
+2.8
—8
— 7.5

80
80
80
120

2-Valve
Set

ID.E.3.B.
1D.E.3.B.
ID.E.3.B.
1D.E.3.

3-Valve
Set

{

—

4-Valve
Set

80
80

80

ao

a.Tr(roB.1.1

TYPE D.E.3.B.
FS. Volts
.. 28
Fil. Amps. .. 008
A node Volts... 120
Impedance
(ohms) .. 50,000
Amplification
Factor
..
17

16/6

RECOMMENDED
ECONOMICAL
Type

General Purpose Values.
Current Consumption
only 0'06 amps.

PRICE

FEW

IN THE
PURPLE

BOX

Valves

all that is best ir Radio

The name that guarantees g

Next to the valve, the component that matters
most on your set is the Transformer
The " IDEAL
Transformer, which sguaranteed to amplify with
minimum distortion at all frequencies, is subjected to rigorous tests
at every stage of manufacture. Every transformer sold is guaranteed
to conform to the individual curve supplied with the instrument,
and not to a general laboratory standard. The windings are impregnated with MARCONITE—a specially prepared insulating material
which protects it from all risk of deterioration and corrosion.
The performance o! the "Ideal Jutuor" is consistent with that of the "
and is
designed chiefly to follow the detector valve which is usually of high innedance.
In this way amodification of design, different from that of the large model, has been
effected solefy for this purpose, thus enabling a special purpose transformer with the
highest guaranteed performance to be produced at a minimum cost.

The "IDEAL " Transformer
is supplied in four ratios,
namely, r'y to 1, 4 to 1, btu
zand e to z.

30/- each.
"MEAL"
(Junior
Model), ratio 3 to
New Reduced Pre,

116

-M N it -

111111111111111

DI

tirerew

21/-

Write for supply of Publication 364F.

Marcomipkone

'IDEAL' Transformers
THE MARCONIPHONE COMPANY, LIMITED.
Registered Office: MARCONI HOUSE, STRAND, W .
C.2.
Printed for the

Publislier$, U era

&

SONS LTD., Dorset House,

Tudor

Head Office: 210-212 TOTTENHAM COURT ROAD, LONDON, W ./.

Street, London, E.C.4, by The Cornwall Press Lid., Paris Garden, Stannord Street, London, S.E.1,

Colonial and Foreign Agenta,
UN.TICI, STATES — The International New.. Co., 83-85, Duane street New York.
FLUME—W. H. Smith a Bon, 248, Rue Rivoli. Park.; !lunette et Cie. Rue Reamnur, rafla.
B.,,ann.—w. IL Smith @ Non. 75, Marche au: Herb«, Bro.t..elm.
biota—A. U. Wheeler it Co., Bombay, Allahabad and Calcutta.
Bourn AVRICA--Central Ness Agency, Ltd.
A t,...„,,y,,,,—Gordod a Gotch, Ltd., Melbourne (Victoria), Sydney (N.B.W.). Briebane (Queenaland), Adelaide (B.A.), Perth (W.A.) and Launceston ettetuanial.
Cannon—The American New. Co., Ltd., Toronto, Winnipeg, Vancouver, Montreal, Ottawa, Eft. John, Halifax, Hamilton; Gordon & Gotch, Ltd., Toronto ; Imperial New. CO..
Toronto, Montreal. Winnipeg. Vancouver. Victoria.
New ZeeLaxn—Gordon C Catch Ltd. Wellington. Auckland Christchurch and Dunedin.
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ACCURACY

GUARANTEED
Value absolutely constant

You know where you are
with
Dubilier Condensers

0

REGISTERED

‘)BIL/4

>

TRADE

MARK

DIMMER
CONDENSER CO (1925) LTD
ADVERTISEMENT
WORKS,

VICTORIA

OF

TILE

ROAD,

N.

DUBILIER
ACTON,

CONDENSER

W.3.

CO.

(1925)

TELEPHONE :

LTD.,

DIXON

= 5v/wit 5241-5-3.

E.P.S. 180
Mentwn of " The

Wireless World," when writing to advertisers, will ensure prompt attention
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MAR
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VALVES

Filar/lei 0. V.111.

..

Filamcnt Amp.

.

Anode Volt...

Filament Vo

017.
S0-80
22,000

Type
D.E.2
L.F.

Ty pc
D.E. S
L. F.

15/6
0.12

Anode Volts ..

.2tt-tzt)

Impedance tolitma
Amplificaihn Factoi
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USE

COMPONENTS

and ensure perfect results

Super
Vernier
Dial.
Meld A
lor 1'
spindles.
7/6

VERY requirement for radio reception is covered by thc
Burndept range of components. Their use ensures complete
satisfaction, as the quality of Burndept products never varies—
this is a fixed policy.
All stages of manufacture are carefully supervised and the finished
products rigorously tested before leaving the factory.

Bar':
view.
:honing
simple
mechan:sm.

Fit Burndept Super-Vernier Dials to
your set and find out how easy
tuning " becomes.
There is a Burndept
Super Valve to suit
your set, and every va've
4e
Aj, / jeM
is guaranteed
Any
Burndept dealer will be
Aldine House, Bedford St., Strand, London, W.C.2.
p'eased to show you the
Telephone:
Branches and Agents
Telegrams :
complete range. DemonBurndept, West:and,
Gerrard 9072
Everywhere.
London.
drations can be arranged
(4 lines)

BURNDEP-L-

WHAT ABOUT H. F. RESISTANCE?
How often have you found coil manufacturers publishing the H.F. resistance of their coils ?
Gambrell's are proud of all their figures.
any other coil on the market.

SIZE

PRICE

Nearest
Size
in
Ordinary
Coils.

a,2

4/:0
410
5'5/3
5/6
5/9
6/3
6/9
79
8/6
10/12/6
14/17/6

18
25
30
40
50
75
100
150
200
300
500
750
1000
1500

GAMBRELL
OILS

a

A
131
B
C
D
El
E
F
G

H

I
.1

Now make up your mind to try out

Gambrel'

Write for new component

GAMBRELL BROS.
A2

Mention of " 7he

Wireless

Study them well—they are unapproachable by

Inductance.

Sell
Capacity.

H.F.
Resistance.

Mics,

Mid.

Ohms.

13
26
51
108
200
360
780
1400
3000
6000
12200
24800
68000
165000

•
000004
•000004
•
000004
•000005
•
000005
•
000006
•
000006
•
000007
•
000008
4;00009
•
000011
•000014
•
000017
•
000021

1.5
2
2.5
3•5
4.5
6.5
11
15
19
30
37
48
75
130

coils—they'll
booklet

make

showing

a wonderful
new

improvement

to

your

results

reduced prices.

LIMITED, 76, VICTORIA STREET, S.W. 1.
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—
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Every night and on every kind of set
they are giving wonderful service.
Enthusiasts who have probed all the
respurces of their local dealer settle down
at last to this very practical combination.
Their construction is based on cumulative
experience that began with the beginnin
of wireless valves.
They work well
either individually or together.
But
excellently well together
The valves illustrated are one of the
well-known Ediswan pairs. If you have
not tried them together you have still to
discover the best that your set can give.
Ediswan Valves are entirely
British made.

The following table indicates the
combinations of Ediswan Valves
- that give the best results

Ediswan ARDE is made
to function either as a
LF amplifier or detector
(green line) or as a H.F.
amplifier (red line). Ediswan
P V.6 (Loud Speaker
Valve) is specially designed
for use when ARDE is
used in the preliminar !,
stages

ISAT\N
THE EDISON
123-5
Queen

SWAN
Victoria

-

Recesoine

Accumulator or
Batter y Vol
ts .

Power.

AR
ARDE
A/2'06

6
2
3

PV5
PV6
PV8

With these groups and Ediswan
H.T. and L.T. Accumulators the
ideal is reached

'Lvie
The PIONEER
VALVE

ELECTRIC CO., LTD.,
Street, London, E.C.4.
162- 19

du•

s for " The

Wirelest

World " are only accepted from firms 7.:.e bdiere to be thoroughly reliable.
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Simplify
your switching
arrangements •
with
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CAXTON 4-VALVE CABINET
Made for Sets "All Concert Receiver,"
"Fieldless
Coil
Three
Valve
Set."
"Any Valve Low Frequency Amplifier."
Spacial Cabinets made lo eu ,t9mer's measurements.
Prices duoted.

TMC

Low Capacity Keys
Cash with Order.

T

HE Amateur Constructor will
find many of his switching
problems easy of solution if T.M.C.
Low Capacity Keys are employed.
These Keys are of simple design,
strong and accurately made. Being
compact they are most useful where
space behind the panel is limited.
They are particularly easy to connect
up because the ends of the springs
are tinned to facilitate soldering.
T.M.C. Low Capacity Keys have
many uses. Here are but a few :—

Low

are

Capacity

No.
2

Real Mahogany

£1 14

No. 3. 24 point,
3 position....
No. s L.C.
Price 7/-

Write

for

Ebonite

or Radion Panels Supplied and perfectly Fitted
at low extra cost.

rocked and de/ro-red free in

U.K.

No. C2

CAXTON WOOD TURNERY CO., Market Harborough

REC." TRADE MARK

WANDER-PLUGS
(NON-MICROPHONIC)

tbrror
Polished
insulate.Redor8/art -

Keys

.1

Bridge
Wiring
Aperture

A Tbre,.!

Pei:bent Roo
Nicke/ Malec'

Vertically

and Polished

S'ortnei Steles

Cylinaricatillo
Panned by
High Grade
Hare Sortnq

I/ohcal She
st Ihrouqh
7iIbular phi
Ensuronq

e=ee

Brass rube

Tapered to

15/6

(pans/on and
C ,rno-ess.ior

A perfect
fitment
for every
type of
H.T.
Battery.

leaflet.

TELEPHONE MANUFACTURING CO., LTD.,
Hollingsworth Works, West Dulwich, S.E.21.

l'a ,‘Mcd

Nbrin.9
Channel..

Facilitate
tnsertio,

If you cannot obtain T.M.C. Low Capacity
Keys from your local dealer apply to the
sole manufacturers :—

Th^ne

PRICE

2

13.

EACH

The diametrica expansion and compression of the CLIX
WANDER-PLUG ensures rigid full-length, full-surface
contact, with 90% of the efficiency -of a soldered joint.

Sydenhanl

For

all

other connections use CLIX Plugeockets and

adapters

Pre .m all frod ,rg or ilfrrri frow.

A UTOVEYORS

A4

0

All Polished with the new enamel that gives a olasq hard surface
that cannot be soiled or scratched.
SENT FREE.—Catalogue
of standard Wireless Cabinets in various sizes and woods.

6/-

descriptive

.

0

The two beaded front doors as illustrated. placed 2 ins, in front
of the enclosed panel at 10/ - extra.

7/-

2.
6 point,
position

5

Detachable 7" deep Base Board to mount 16" by 8" panel to :
lide out of Cabinet front.

made in 3models.

No. I. 12 point,
3 position ....

£1

£1 10

Distant Control.
1o give choke between:—
Crystal Detector only an! Crystal Detector
with low frequency amplification.
Valve Detector only and Valve Detector
with low frequency amplification.
One or more stages 01 tow !mine:4'Y
amplification.
Change over from headset to loud speak:7.

T.M.C.

Fumed Oak

Dark or Jacobean Oak

LTD.,

84

VICTORIA

Mention of '• The Wireless World," when writing to advertisers, will ensure prompt attention.
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2VOLT LOUDSPEAKER VALVE
WITH .2% TIMES THE EMISSION
SURFACE OF it 6VOLT POWER VALVE
Gives better results and greater volume
for same input than any other 2-volt
power valve.
Makes each accumulator
charge last .3 ,times as long.
Embodies the wonderful P.M.

Filament

A

that

non-microphonic

Filament

cannot

be

broken

by

the roughest handling.

THE Pki.2 118,
6

If you use a 4-volt accumulator or 3 dry cells.
Ask for the P.M.3

(general purpoee valve)

Ask for the P.M.4 (loud•poalter valve)

16 6
22 6

GET ONE FROM YOUR RADIO DEALER

Mullard

THE -MASTER, •VALVE

ADVT.
THE
MULLARD
WIRELESS
SERVICE
CO., LTD.,
NIGHTINGALE LANE, SALHAM,
LONDON, S.W.12

Adveliisements for " The Wireless Irorld " are '
,
ley accepted front firms:oe believe to be thoroughly reliable.
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£10 Weekly in Cash Prizes
Simple Competition
for all Readers of "The Wireless World"
HIDDEN

ADVERTISEMENTS

Below will be found six reproductions ot fragments cut from the Advertisement pages of this
issue of
The Wireless World." Each fragment is a clue. Can you from these clues identify the
Advertisements? Seven cash prizes will be awarded to the first seven readers who send us
correct solutions. No technical skill is required, merely observation. There are no restrictions
or entry fees and the conditions are simple.

for

£5
the

correct

first

eb.-

le

for

£1
the
third

correct

solution

solution

opened.

opened.
1

2

and

_II>
4

3

for

£2
the

correct

second

solution

consolation
prizes of

UMEach

fi "

li

for

the

correct

opened.

next

four

solutions

opened.

5

6

COND ITIONS
s. AD solutions must be written on the special coupon appearing
on an advertisement page in this issue and addressed to The
Wireless World, Dorset House, Tudor Street. London, E.C.1.
and marked " Hidden Adverts.' in bottom left corner.
2. Clues will not. of necessity, appear in the same way as in Via
advertisement page.
but may be inverted or placed in soma
other position.

5. In order that town and country readers may compete on
equal terms, solutions will not be dealt with until lo a.m. on
Tuesday next. Al] solutions received before that date will b.:
ti.taineti untii Tuesday morning. Competitors may submit any

A6

number of entries.
Erasure; or alterations on a coupon will
disqualify the entry
4. The first prize of 15 will be awarded for the firs , correct
solution opened; the second prise ot C2 to the next correct solution;
the third pitee 011,1 for the third, ar.d tour consolation peres of
lot- each for the next four correct answers.
In tits event of no
readers sending correct solutions the pozas will be awarded (onus
competitors whose solutions are most nearly correct.
5. The decision of the Advertisement Manager of Vic Wireless
World 's final, arid no correspondeace can be entered into.
Competitors enter on this distinct understanding.
No member if
the sta oi the paper as permitted to compete

Mention of " Tire Wireless World," when writing to advertisers, will ensure prompt attention.
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'RECO-DE.L.l

of "Beco "popularity lies in
the exceptional purity of tone
of these wonderful hornless
loud speakers. No blatant,
distorted "noise," but a
beautiful,pure tonal rendering
of music, song, and speech,
with surprising volume and
clarity.
vg.

o
11,

COMPENSATED
/SQUARE LAW
EFFECT
\
_OW

LOSS

BACKNIASH

HORNLESS
LOUD SPEAKERS

Condenser is
TaHEslow"Cosmos
motion condenser with

absolutely no backlash either
when new or after use.
This
desirable feature is accomplished
by the use of aspring belt held
in tension, which permits coarse
tuning with the large knob, and a
lO :Islow motion with the small
knob.
Cone bearings allow for adjustment
and the slow motion bracket can
be mounted for remote control as
shown in the lower illustration.
The condenser for fine tuning.

The "Beco-de-Luxe " (British Made) is an artistic
piece of furniture for any home and the volume from
it will fill a large hall. Obtainable fitted in either
oak or mahogany cabinet. Height 13"

Oak £5 -O-0

LOW LOSS
SQUARE LAW
SLOW MOTION

Mahogany £5 -5 O

NIETROSI(K SUPPLIES i.TI).,
¡Proprietors.
MetropolitamVickers tare. Co. Ltd.)
tCentral Bldno,Westmlneter, London, S.W.).
Prices:
Slow Motion.0.025 muid. 19„ .0005
„ 21 /6
Ordinary „ .00025 ,, 15/„'uoos
„ 17/6

The small 1926 "Beco," avery efficient model with avery pleasing and
attractive appearance, gives unusual
volume, with crystal clarity 6" high
and obtainable at the following prices:
Finished in
Nickel Plate

Oxyclised Silver or Copper

52/6

55/-

Ask your dealer

to

11w

demonstrate these

1926

Models.

Dept. W, British Electrical Sales Organisation,
623, Australia House, Strand, W.C.2.
Telor am.;

Bert,spel«,, Estr and, London. -

Telephone :
CITY 7665

1.

" reed

Advertisements for " The Wireless World" are only accepted from firms

we. believe to be thoroughly reliable.
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Read what agreat newspaper
says about
condensers
rie© D M
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CONCERNING CONDENSERS.

NAith seven or eight variable condensers
already in use the writer has ItIst fate it
necessary to instal two more. and as the selection has layeed e. certain amount of care and
thougtit, his choice eta his reasons for it may be
of service to other restless constructors. 'Both the
:new instruments are " Orroonds," the writer
having had practical experience If the soundness
of the prodncts of this firin over a period of
several years. One of the condensers is a 0005
of the neNvest ball-bearing friction control type,
the other a 0003 ordinary low.loss, square-law,
with vernier
The first is really a beautiful
thing, and at 1:is. probably the best high-elass
condenser value in the market. The slow moveMent--ratio ;i:i-1-----is simply Detect in its
smoothness and precision, and evervtaing about
the instrument bespeaks not only most earetill
and epee designing, but also pride iii honest
workinaits,hip and
fixing
and a particularly simple adjtisteent of the
knobs and (vie coetne to make this one of th
most entirely satisfactory wireless components
which the writer has met with
Ile is using it
for tuning the secoadary oÎ aloose coupler which
he is seeking to level up to the highest possible
plane of efficiency obtainable with moderatelypr.‘ced constitnents The 0003 is required for
tuning an II.V transformer and, while the new
ball-bearing type might have been preferable
NEW °RM°
tor this purpose. the savitig of 5s. sa. was a
SLOW
N 0
consideration, and. an older Ormond .0003, with
E 0 N;
MOTION.
-DENS
vernier, has been sueb a good servelit that the
*0005
ER
9s. squareaw
seemed
" good
It ordinary model
distinct
advance
on
0003 .
Is .,

eme_we

00025
Co

mo

146
t,

136

Compl
Knot;

et e with
and
IDEAL RAu,ial.
55-I.
. I(,)
Brass

End pi
y nick ates
link,h. oiled

a%owt
Ade‘eieo Aet
etez` c«-tel-ez ieee,"

4cet
ahr-o /2-.Leeeve,
ii at
e*t.e
"

enough
" type,
is certaMlY
the former
and,
with
one-hole
fixing, tlat
plate
s,aus
terminals,
and
a " very
to
and
rigid end
efula
stopped"
vernier, as well
snormal ents
move.

ment. leaves onlY very critical requirem

ve /eLee-iaark

elte et.euz"
he;'`-tedete
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into believing that the best design of low-loss coil alone
will produce a marked improvement in selectivity and
ESTS on the H.F. resistance of coils recently conamplification in their receivers if substituted for existing
ducted through The Wireless IVorld have evoked
coils. This may not be the case, because it is more than
more interest even than we had anticipated, and we note
likely that the resistance of the tuning condenser near
that manufacturers are now advertising their coils, taking
it.; minimum value and the general tuning circuit may
our measurements as a standard
have losses greater than the reducof efficiency.
From certain corretion in loss in the coil which has
spondence received antl informabeen achieved through special deCONTENTS.
PAGE
tion
which
has
reached
us
sign.
If advantage is to he taken
EDITORIAL VIEWS
...
... 479
through different channels, it is
of the qualities of a specially
TWO-STAGE POWER AMPLIFIER
480
apparent that the figures given by
" low-loss " coil, then it is quite
By N. P. Vincer-Minter.
essential that the remainder of the
us have come as a surprise to
NOVELTIES FROM OUR READERS
486
circuit should be " low-loss " of
people who had evidently exSINGLE SIDE BAND TRANSMISSION ... 487
pected that the high-frequency rethe same order as the coil.
By E. K. San detnanv--...».
sistance of such coils as we tested
0000
CT% It ENT TOPICS
... 491
would have come out at a higher
HINTS AND TIPS FOR NEW READERS 493
AMATEUR
value than is actually the case.
AMERICA'S
NEW
HIGH •POWER
Whilst, of course, we had comTRANSMITTERS.
STATION
495
plete confidence in our results
Dlihsdale,
UR correspondence columns
before pulrlicat ion was given, it
NEWS FROM THE CLUBS
...
498
have become the battlefield
is, nevertheless, of interest to us
PIONEERS OF W IELESs. 12.—J.B.
for a new controversy regarding
to have received from Mr. S.
LINDSAY
499
amateur transmissions. We do not
Butterworth, of the .\dmiralty
By Ellison Hawks.
think that it is a difficult matter
Research Laboratory.
'reddingLOSSES IN INDUCTANCE COILS
... 501
ot distinguish between what are
ton ,communications Co nfi riming the
By S. Butterworth.
legitimate experiments and irreorder of measurement which we
NEW APPARATUS
504
sponsible activities, and we conhave given, and indicating also
BROADCAST BREVITIES
... 505
sider it most unfortunate that inthe high-frequency resistance calLETTERS TO THE EDITOR
... 507
dividuals should risk destroying
culated
from
mathematical
READERS' I
'
nnntEm s
509
the status of the transmitting
formula' which he has himself
amateur and even court a curtaildevised,'
whilst,
in
addition,
ment of the facilities at present at
further support is given in a
their disposal by indulging in irritating microphone
pamphlet on the subject which has just been issued bv
chatter which can have no connection with experimental
the Bureau of Standards, Washington.
work.
The measurements whic h we have carried out on coils
In their own self-defence, it seems to us necessary that
have tended to show that. by suitable design of coils,
the Transmitter Section of the Radio Society of Great
very low values of high-frequency resistance can be
Britain and all responsible amateurs should publicly disattained.
But we hope that our readers will not be. led
associate themselves from those who abuse the privileges
1-See S. Butterworth, "Losses in Inductance Coils," p. 501
which every transmitting amateur holds so dear
this issue.
H.F.

COIL RESISTANCE.
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Wiih Volume Conird
Faithful Reproduction Combined
with Adequate Signal Strength.
By N

P. VINCER.MINTER.

/

Let us now consider the nature of distortion which is
N a recent issue of this journal' there was described
likely to be caused by an L.F. amplifier, as distinct from
a receiver employing two stages of radio-frequency
the distortion which may be set up in the receiver.
amplification, and possessing a very high order of
Broadly speaking, the distortion
sensitivity and selectivity comdue to an L. F. amplifier may be
bined with good quality, ease of
This amplifier is designed to give a maximum
classed under two headings: (i)
manipulation and adaptability to
of volume coupled with faithful reproduction.
Amplitude distortion, (2) Freall wavelengths. Now this instru.
and whilst il is specially designed to be used in
quency
distortion.
The
first
ment did not possess any stages of
conjunction with the receiver described in the
named arises in the valves, whilst
low-frequency amplification, and
March 17th issue, il is equally suitable for use
after any valve receiver.
the latter occurs usually in the
consequently it would be imposintervalve couplings.
The first
sible to use it for operating a
can be cured by the use of suitloud-speaker from even the local
able power valves designed to handle the fairly large
station, although, of course, many distant stations, both
voltage fluctuations necessary to give adequate volume,
Continental and British, could be received on the teleand the second by the use of suitable intervalve couplings.
phones at the same time that the local station was operaNow it is possible to-day to build a-single stage transtive. Of course, the addition of any type of low-freformer-coupled L. F. amplifier which, from the point of
quency amplifier would remedy this state of affairs, and
view of faithful reproduction, is all that can be desired
enable several stations to be received on the loud-speaker,
and it is proposed in this article to describe a really firstclass amplifier suitable for adding to this and any other
valve receiver.
Designing an Amplifier.

The writer's idea of what one should expect from a
good L. F. amplifier is threefold : (1) Ample volume,
(2) reasonably faithful reproduction, (3) a smooth control over volume. It will be noticed that the terni
" reasonably faithful reproduction " is used instead of
the more hackneyed " good quality." The reason is
that in the opinion of the writer, the function of a wireless receiver, amplifier, and loud-speaker is to give as
faithfully as possible an exact replica of the sounds made
in the studio, no matter whether these sounds are pleasing
or otherwise.
It is not the function of the receiving
apparatus to effect a musical balance between the various
instruments of the orchestra, this being the prerogative
of the conductor of the orchestra.
1

The IVirelees ll'orid, page 393, March 17th, 1925.
A 10

Fig. 1.—Theoretical

connections of the amplifier
20

4.
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Two-Stage Power Amplifier.—
except from the point of view of the faddist. Unfortunately, however, the volume obtainable, whilst excellent
from a near-by station, is not quite great enough for reception from other stations, whilst in a large room even
the local station could do with a little more boosting.
The addition of a second stage of transformer-coupled
L. F. attplification does not unfortunately offer the simple
solution to the problem which might at first appear to be
the case.
Now, with a valve having an amplification
r

t-

-J.-

01

5
-

2.—Constructional detailhi of the anode resistance.

,• •••••••.

ea.

481

argued by many that the combination of a stage of transformer coupling and of a stage of resistance amplification
is no new thing. 2 Certainly it is agreed that this is no
new thing to employ such an arrangement, but the astonishing thing is-that in nearly every case users of it lose
all that they set out to gain by putting the resistance
.stage behind instead of its technically correct position of
in front of the L. F. stage.
Presumably they use the
combination of resistance and transformer amplification
in order to get the same or nearly the same as is given by
a purely resistance-coupled amplification combined with the big amplification given by a
transformer stage. This is an excellent idea, and
0.15el
using first a resistance-coupled stage and then
a transformer-coupled stage, is fully realisable,
1"tmA but with the transformer in the first stage, it is
difficult to . see 't .ltat benefit can. accrue.
Yet
one needs. only tu study the various technical
publications devoted to wireless to see that even
writers of considerable repute are guilty of encouraging the public to commit this fallacy. The
only benefit that will be derived when the resistance-coupled stage is put last, is that since less amplification is obtained than with two transformers, the output
valve will probably be working within its limits instead
of being overloaded.
This is certainly by no means to
be despised benefit, but since it can be equally well obtained by putting the resistance-coupled stage first, and
at the same time other benefits are obtainable, why not
gain these benefits by properly .designing our amplifier?
Let us briefly .consider why it is so much better to put
the resistance-coupled stage first.
Now it is well known that in order to receive even

fact« of 7 and a 4 to r ratio transformer, we get a
theoretical voltage amplification of 28. Thus, if the output from our detector is represented by the figure ï, it is
obvious that this will be raised to 28 after the first L. F.
stage, and after through a second and similar L. F. stage
it is raised to 784.
It will be seen therefore, that there
is a great disparity between the output of the first L. F'.
and of the second I.. F. valve.
The result is that
distortion is caused by the fact that the final valve is
overloaded even if a small power valve is used.
We can g.-t over this difficulty by employing a large
power valve such as the L. S.
i
n th e final stage, but
even then, although we may be working ‘i ithin the
See The 'Wireless World, p. 533, June 4th, 1925.
limits of the output valve.
it cannot be denied that the
use of two transformercoupled stages on distant
stations is not satisfactory.
3 •
2 4
The method still appears to
be over-amplified, whilst
" noises " and mush, preC
viously
an
unpleasant
undertone,
now
become
converted into an appalE
ling roar.
The solution of this £3 .
problem is offered in the
present, amplifier by the
c
employment of a stage of
transformer and a stage of
resistance-coupled amplification, and it is furtherD
more claimed that the amplifier will respond to a
11
/4
weaker input than would
be the case if two transformer-coupled stages were
1•
3/ -4,„,
3/'
/4.
3
T
. /4
—
24
4
—
employed.
Further mention of this will be made
12'
later.
Ng. 3.—Dimensional details of the front panel. Drilling sizes: A, 7,16in. dia.; D, 3/81n. dia.:
Now it may rightly he
C, 7132in. dia.; D, li/8in. dia., and countersunk for No 4 mood screws; E, 1;13in. dia.

o
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Two-Stage Power Amplifier.—
frequency amplification in an L.F.
amplifier, it is necessary that the impedance connected in the anode circuit of
any valve be two or more times the
valve impedance.
Moreover, it must
not be forgotten that the first infervalve
coupling follows the detector, which is
usually a general purpose valve, and
therefore of fairly high impedance

MARCH 31st, 1926.
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Coupling the Detector.

Of course, it is possible to use
a low impedance valve as a detector,
but -it is more often than not that a
valve of moderately high impedance is
used in this position, since it is usually
a better rectifier than a low impedance
valve. Now the first valve of the L.F.
amplifier should be, of course, a small
power valve of low impedance, capable
•of handling a fair amount of power.
If, therefore, we decide to make the
external impedance connected in the
grid battery and H.T. condensers are compactly housed under—
It will be seen that
anode circuit of the valve, say, three
neath the baseboard.
times the internal impedance of the
detector or high impedance valve must be greater than
valve in order to attain even frequency amplification, it is
the impedance connected in the anode circuit of the first
obvious that the impedance in the anode circuit of the
L.F. or low impedance valve. It is well
known that it is a far simpler matter
to obtain achoke or resistance of higher
impedance than the primary of even
the lowest ratio transformers of good
make. For instance, it is not difficult
to obtain a choke having an inductance
of roo henries, whilst the inductance of
the primary of even the best type of
low-ratio transformer is only about 5o
henries.
Similarly, it is not difficult
to construct or purchase a wire-wound
resistance of xoo,000 ohms or more.
Frequency Distortion.
It would appear obvious, then, that the

General view of interior.
A

12

first intervalve coupling which follows
the high impedance detector valve requires to be a choke or resistance,
whilst a transformer is suitable to
follow on after the first L.F. valve
which is of low impedance. If we reverse matters, we do not get even frequency amplification in the first stage
owing to the fact of the transformer
primary not having a sufficiently large
impedance, whilst the anode resisfanée
used after the .
low impedance L.F.
valve is rather wasted, since a high impedance is not required there. In fact,
if a moment's consideration is given to
the matter, the absurdity of putting the
resistance stage last will be seen. The
effect of using too low an impedance in
the anode circuit of the high impedance
22

'
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Two-Stage Power Amplifier.—
detector valve, or, in other
3
/:
4%"
words, using a transformer
with too few turns on its
primary, is to lose a lot of
the lower musical frequencies, and these can never be
recaptured however high we
make the resistance in the
/
anode circuit of the second
i
/ I
valve, whereas, by using the
r-resistance in the first stage,
-Di-- -4
all the lower tones are
successfully amplified and
_
passed to the succeeding
2
F. stage.
Another point
1 I
--,.
,
Y
,
:
77 -1--'
- 1• I
against using the choke or re;7)Y,,
I
\
sistance stage after an initial
stage of transformer ampli_1_1.4
1
1___1. -4L--1:
.... 2
%
t
it',
fication, is that owing to the
.
4 e
1
e;•)
\t20- i I.P,r,.1:il /1
, i "•:. -..".. / .(..6d...
,
1
1
effect of the large voltage
./
.•_,..-"-swing passed to the final
e' '
P
valve, trouble may be experi05 Ni n
+
I.
enced due to the charging up
+L.T. - H.T. +H.T.+
L
of the grid condenser unJ.1¼
•
ii:±4147,1_
,
less avery high value of grid
bias is used.
Yet another
point in favour of using the
resistance or choke stage first
12
is that we may obtain increased amplification without
Fig. 4.—Layout of baseboard.
-distortion, by introducing
a
to use it after the transformer, to have the resistance
high magnification factor valve into the circuit, namely,
or choke in its anode circuit, we shoidd get amplitude disas detector valve. Since such a valve has a high impetortion, since it would not be capable of dealin g with the
dance it is obvious that we shall get frequency distortion
big grid voltage swing which must be expected after a
if it is followed by atransfrmer, whikt if we attempted
transformer-coupled
stage.
Having
definitely proved, then, that in any case
it is desirable to use a stage of choke
ill- resistance coupling in the first stage,
whilst a transformer
may
safely
1)e
used
in
the
second .. stage,
it remains to be decided which is the
better to use: choke or resistance coupling.
Choke coupling possesses the
great advantage that a lower value of
H.T. is required. Has a resistance any
2mfds
advantage to offset the disadvantage of
a high anode voltage and make it preferable that it should- be used instead
of a choke? The answer is very much
in the affirmative. The reason is that a
resistance coupled stage will definitely
e
respond to a far smaller input voltage
than will a choke or a transformer. It
has been shown that, owing to the
phenomenon of magnetic hysteresis
choke or transformer has a definite
- G.B.
threshold voltage below which it is comC
paratively insensitive, whilst owing to
the absence of an 'iron core, a resistance
does not possess this disadvantage, and
will respond to a far weaker signal than
Fig. 5.—Details of underside of baseboard.
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LIST OF COMPONENTS.
1 0.5 mfd. grid leak and clips (McMichael).
4 Indicating terminals, 2 input, 2 output (Belling Lee).
2 Valve holderd (Benjamin).
I H.F. choke (Cosmos).
1 16 volt grid battery (Ever-ready).
2 Dual rheostats (Brirndept).
1 10 stud switch (Bowyer-Lowe).
6 Wander plugs.
Length of red and black flex.

1 Ebonite panel, 12in.
Sin. %; 'in. (Britannia Rubber Co.).
1 Baseboard, 12in. >: 84in. >:
2 Double circuit filament jacks (Edison Bell).
2 Telephone plugs.
1 4 to I ratio transformer (Marconi Ideal).
1 Ebonite rod, 5in. x lin.
2 oz. No. 47 D.S.C. Eureka wire.
1 32 Henry choke (Pye).
3 2 mfd. condensers (T.C.C.).
1 01 mfd. mica dielectric condenser (T.C.C.).

Approximate cost of materials required

will a choke or transformer.
Thus it might occur
that a feeble signal from a far distant station was
received and rectified by the detector Valve which,
owing to this phenomenon, elicited
no direct response in the iron-cored telephones, nor could it
be amplified by a choke or transformer-coupled amplifier
for precisely the same reason. A ready response would,
however, be elicited by a resistance-coupled stage and
would magnify the signal sufficiently for it to overcome

•

-

coupled stage should be placed first.
It will thus be seen
that both resistance and choke couplings are extremely
useful in their respective places.
Having therefore justified from all points of view the
use of the circuit shown in Fig. i as a basis for the
design of an efficient L. F. amplifier, we can now proceed
to examine the circuit in detail. The first point which
attracts our attention is the method of volumu control.
It will be Feen that this consists of connecting the grid of

+H.T. 2
_H.T
L.T.
+L.T

Fig.

6.—The practical wir ng diagram.

the threshold voltage of asucceeding stage of transformercoupled amplification.
Not very much amplification
would be obtainable from the resistance-coupled stage
perhaps, but it would be sufficient for the signal to operate a succeeding transformer-coupled stage, where it
would be of sufficient strength to give a good signal in
the telephones. It would seem desirable, then, if constructing an amplifier consisting of one resistance-coupled
stage and one choke-coupled stage, that the resistanceA 14

the first L. F. valve, by means of astud switch, to various
arbitrary positions on the anode resistance. Now, assuming that the grid is connected directly to the anode end
of the resistance, as is customary, it will be obvious that
the full voltage developed across the resistance will be
available for passing on to the grid of the succeeding
valve. If the grid is connected at the mid-point on the
resistance, only half this voltage will be passed along to
the next valve, and so by taking a number of tappings at
19
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Two-Stage Power Amplifier.—
various points on the resistance, an excellent control over
volume is obtained, the greater the number of tappings
the liner the control.
In order to avoid any chance of overload distortion
in the final valve, it is ;idvised that this valve be one
capable of hanilling a really large voltage swing without
distortion, and the D.E.sA-.is advised, since this valve
will handle a voltage swing of 24 volts with a plate voltage of 120, and a negative grid bias of 12 volts.
The
first I..F. valve should be of the D.E.5 type.
It should
he pointed eut that the output choke specified is equally

4,5'5

in Fig. 2.
The end piece shonn in dotted lines is for
the purpose of attaching the rod to the baseboard.
It
consists of a circular dise of ebonite or wood attached to
the bottom of the ebonite rod by means of a screw passing
through it, and being tapped into the end of the rod.
It
is necessary to wind boo turns of No. 47 D.S.C. Eureke
wire into each slot, anti in order that the winding may be
non-inductive, it is necessary to wind each alternate slot in
the reverse direction.
This will mean a total of io,Soo
turns of nire, giving a til al resistance of approximately
150,000 ohms.
The winding should be tapped at every
third slot, the tapping being brought to a screw tapped
into the adjacent rib, front which aconnection is taken
to the stud switch. Of course, it is possible to get a
liner control of volume by taking ;1 larger number of
tappings.
it is possible that many readers will not
possess the Lieilities or skill necessary for
constructim, this resistance, and .ts an alternative aml siinpler method of constructing
this component, it might be menti,'ned that
one method of construction is to obtain a
wooden rod, iit. in diameter, and to thread
thereon large cardboard spacing washers of
tin. external and, of course, ;.tin. internal
diameter.
It should not be forgotten that
seve r
a l of our advertisers have expressed
th ei
r w illingness to construct special components used in The Wireless ll'orld receivers. .Since
it is intended to use a D.F.
in the first stage, and a
' D.E.5A. in the second stage,
a large grid biasing battery
should be ohtained.
This
can very conveniently be
fitted under the 1,aseboan1
together with the H. 'I'. con
Another view of the
Interior.
Note the
position of the large
arid battery.

suitable for either dw D.E.5 or 1). l..\. valves.
It it
is not intended to use the amplifier very close to a broadcasting station, the first valve may be a D.E.s in st
ead ot
the D. E.5.1., although the latter is advised for really
ni lt IMA 1011 .

Construction.
With regard to the actual constructi..nal nork of this
instrument, it will be noticed front the photographs that
in appearance and construction the rec ei‘ er f
o llow s the
sanie lines as the receb .er described in th e March 17 th
issue, and it is so arranged that it may lit• >1 0 ,0 side by
side with that cien el, and connected up so that the whole
is a highly dlicient live-vahe rceti•,.er, capable of giving
good loud-speaker reproduction d stations at a considerable distance.
.\I the same time, the amplifier is equally
suitable for use nith any other type of alt u' receiver.
The ',Illy u, itit iihich is likely to g
he trouble in the constructional work is the special tapped anod e re sistance.
It is necessary to obtain an ebonite rod sin. long and tin.
in diameter, and to cut 18 slots to the dimensions given
II

Tests.

Tested out, both in conjunction with the receiver described in the March 17th issue, and with several other
valve receivers, this amplifier fully justified the care devoted to its design and construction, the smoothness of
the volume control being a specially noticeable feature,
it being pessible between the first and last stud to vary the
volume from full loud-speaker strength to pleasant headphone strength without in the slightest degree altering the
general tone obtainable, which nas at all times fully
equal to that of the best type of purely resistance-coupled
amplifier.

OUTDOOR WIRELESS.
The issue of" The Wireless World " for April
14th will be largely devoted to the subject of
outdoor wireless and portable sets.

A guide

to Portable Sets by the various makers will
be

included,

with

descriptions,

to

assist

prospective purchasers.
A
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A Section Devoted to New Ideas and Practical Devices.
SERIES CONDENSER CONNECTIONS.
When operating a set in conjunction with an aerial of high capacity,
it is customary to connect a small
fixed condenser between the aerial
lead-in and the aerial terminal of
the set. If the condenser is mounted
on a small ebonite panel with terminals and connectors slotted to It
the terminals of the set as shown in
the diagram, three distinct circuits
are made available for aerial tuning.
For direct coupling to the aerial, the
gondenser may be fixed to the aerial
terminal by means of one of the tags,
the aerial wire being fixed to the cor-.
responding terminal as in diagram
(a).
The arrangement giving the
series connection for the condenser is

H.T. AND LA. SWITCH.
By shortening one of the contact
springs of a Lissen .push-pull switch
it is possible to arrange for the H.T.
and L.T. currents of a receiver to be
interrupted by a single movement.

TO
SHORT
ARM

TO LONCIL
ARM .2s‘N itch for H.T. and L.T

The
springs are
adjusted
to
approximately the same length, but
by suitably bending one of them it
can be arranged for the ring on the
ebonite plunger ta touch the L.T.
contact spring before the H.T. contact spring. The difference in length
necessary to bring about this result
need only be very small, so that when
the switch is in the full " on " position both springs will be in the
groove in the contact ring. It vill
be seen from the circuit diagram that
the contact ring and centre spindle
are connected to the common H.T.
;Ind I..T. lead and the contact springs
to L.T. — and H.T. — respectively.
--L. H.

(D)

VALVES FOR IDEAS.
—
(a)

(I))

(c)

Sedes aerial condenser unit

shown in diagram (b), while (c)
shows how the wavelength range may
be increased by connecting the condenser across the " Aerial " and
" Earth " terminals.—E. A. A..
A Ib

Readers are invited to submit brief
details, with rough sketches, where necessary, of devices of experimental interest
for inclusion in this section.
A receiving valve will be despatched to every
reader whose idea is accepted for
publication.
Leiters should lw addressed fo the Editor, "wireless World and Radio Review," Dorset Dou se,
Tudor St., London, E.C.4, and marked "Ideas."

WEATHERPROOF EARTHING
SWITCH.
The ordinary type of earthing
switch is exposed to the weather and
rapidly becomes oxidised in unsound
electrical contacts.
In the switch
shown in section in the diagram there
are no moving contacts exposed to the
air.
A short length of .brass tube D is
mounted laterally in an ebonite rod
C, which may be rotated from the inside of the house by means of the
brass rod B mounted in bearings in
an ebonite lead-in tube A. Two short
glass tubes, which are a sliding fit on
the brass tube D, are secured in position by means of a little hot paraffin
wax and are sealed at the end in a
similar manner by brass plugs E.
The tube contains a small quantity
of mercury M.
T9 AERIAL
GLASS
- 11114Es\

TO RECEIVER
AERIAL TERMINAL

TO EARTH

Weatherproof earthing switch and lead-in.

In the poition shown in the diagram the mercury connects the tube D
to the lower cap E, and thus joins
the aerial directly through to earth.
By rotating the tube through an angle
of Co degrees the aerial is connected
through the rod B to the aerial terminal of the receiver inside the house.
To prevent oxidisation the bore of the
tube D and the ends of the caps E
should be amalgamated before fitting
the parts together.—W. A. E. Q.
23
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SINGLE SIDE- AND 1RANSNUSSION.
The System

Used

in Transatlantic
Telephony.
By
E.

K.

SANDEMAN,

B.Sc.

Readers who, viewing the matter from
the standpoint of broadcasting, have
been puzzled by some of the facts
brought to light in recent correspondence on the Rugby telephony lests,
will find in this article a solution lo
their difficulties.
Reviewing first the principles of
ordinary
telephony transmission,
the author then goes on to explain
the nature of the wave transmitted
from Rugby by the system al present
in use.

NEve ••.
r. ,te
;

I

X order that the principles underlying single sideband transmission can be clearly understood it is
essential that the fundamentals of ordinary transmission be very clearly appreciated.
In what follows.
therefore. the principles of ordinary transmission are first
elaborated. and then the principles of transmission by
means of a single side band are gleveloped step by step.
Modulation.

The process called modulation in radiotelephony normally consists in making ilk amplitude of a so-called
" ca r
-rier"
wave vary according to the air pressure
changes occurring as part of the original sound which it
is required to reproduce at some distant point. Systems
have been considered in which the frequency or the phase
of a carrier wave is varied, but these have not had much
practical application, and only the case of amplitude
modulation is here eignsidered.
A carrier wave ideally is of pure sinusoidal form, that
is, it results from electrical oscillations of simple harmggnie form, or, in everyglay language. it is of the form
of vibration resulting when a weight supported on a
spring is displaced from its position of equilibrium and
then released.
(Strictly, for the purpose of this example, it should be as.s
7umed that the rate of decay of
the motion due to damping is zero.) Such vibrations
3

possess, among others, the property that circuits may be
devised by means of which sinusoidal vibrations of different frequency may be distinguished one from another.
In fact, since the frequency of vibration is the characteristic which chiefly distinguishes these vibrations, it has
become customary to speak loosely of such vibrations as
" frequencies." Si that mention of a frequency of roo
cycles per second usually refers tacitly to a sine wave,
unless special informatigin to the contrary is supplied.
In Fig. rat A and 11 are shown sine waves, one twice
the frequency of the other, and at C is shown the composite wave form resulting from the combination of A
and 13.
It is possible to resolve any continuously repeated wave form, however complex, into a series of frequencies of differing amplitude and phase.
Analysis of a Modulated Wave.

In Fig. 2 atA i
s shown a single frequency whig t
h may
be taken as one of the component frequencies of music.
If N‘'e assume its frequency to be 2,500 whole waves or
cycles per second, then a carrier wave of 50,000 cycles
per second (which is of the order of frequency that will
be employed, for instance, for transatlantic telephony),
drawn to the same time scale, will have twenty whole
waves represented in the same time interval as one whole
wave as shown at A. At 13 in Fig. 2 is shown such a
A 17
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Single Side-band Transmission.—
wave, but for simplicity no attempt has been made to
show the correct number of waves.
The results of modulating a wave similar to that at B
by a wave such as that .at A normally produces a wave
of the form -shown at C, which is in effect a sinusoidal
wave of frequency 5o,000
cycles,
whose
amplitude
varies sinusoidally at 2,500
cycles.
(The factor K in Fig. 2 is
usually called the percentage modulation.)
At no point does the amplitude of the wave at C reach
zero.
It is therefore fairly
apparent that such a wave
can be split tip into two
1.—Complex wave C rewaves of frequency 5o,000 Fig.
sulting from the combination
of the sine wave A and B.
cycles, one of constant amplitude C, and one of maximum
amplitude KC, and minimum amplitude zero, whose
amplitude varies at afrequency of 5,000 cycles; the variation in this case is not sinusoidal. These waves are indicated at B and D respectively, the original carrier wave
serving to represent the first derived wave. It is not so
evident, but it is afact, that the wave at D can be split up
into two waves of constant amplitude -1KC, one" of frequency 50,000+2,500=52,50o cycles, and the other of
frequency 5o,000 — 2,500=47,500 cycles per second.
These are indicated (not to scale) at E and F in Fig. 2.
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is illustrated in Fig. 3, where a time interval of one
second has been shown, and two frequencies, one of 5
and the other of 3 cycles per second. It is seen that the
frequency of the fluctuation is equal to 5-3=2 cycles
per second. The fact that the composite wave does contain the original frequencies 5 and 3 cycles may easily
be demonstrated by applying the composite wave to a
circuit which will only receive 5 cycles per second, or
only 3cycles per second. The received intensity is quite
independent of the presence of the second component.
Returning to Fig. 2, then, the fact must be accepted
that the products of modulation of a pure carrier wave of
frequency fc by a voice frequency f„ normally consists
of three single frequencies t
e, f
c+1,.,
and
I
,- fr.
Speech and music are made up of complex wave forms
of continually changing shape and intensity, which repeat
themselves sufficiently often, however, for definite periodicities to be assigned both to the complex waves and to
the component frequencies into which they may be resolved for purposes of analysis. Theory indicates and .
experiment confirms that i
fa telephone system is capable

5 CYCLES PER

SECOND

3 CYCLES PER SECOND

Complex Wave Forms.

The reverse process is probably one with which many
people are familiar in-practice :if two suitable notes low

COMPOSITE WAVE

1SECOND
Fig. 3.—A beat frequency of 2 cycles per second produced by the
combination of waves with frequencies of 5 and 3 cycles per
second respectively.

KC

r

c

DMIV

r
'
YKC
2

Fig. 2.—Modulated high-frequency wave C analysed into its component frequencies.

down on the piano scale arc struck simultaneously the
resultant sound fluctuates in intensity, owing to the fact
that the sounds are in phase at one point of time, and
out of phase at a short time interval later. This process
A IS

of reproducing equally all the component frequencies of
speech and music, then a very good approximation to
faithful reproduction is obtained. For perfect reproduction there are other requirements with which we are not
here concerned.; we may assume that all essential requirements are satisfied in the systems under present consideration.
The Telephonic Frequency Range.

The range of frequencies required for the faithful
transmission of music extends from about 30 to to,000
cycles per second, and for the faithful transmission of
speech from about too to 5.000 cycles per second.
For
speech, very satisfactory results may be obtained, from
a standpoint of intelligibility, with a very much smaller
range. Many commercial telephone land line circuits
only transmit a range from 200 10 2,500 cycles, and some
only from zoo .to 1,80o cycles. Extremely good corn'5
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Single Side-band Transmission.—
mercial results could be obtained with aband 2,300 cycles
wide, and we will imagine that it is required to transmit
such a band extending from 200 to 2,500 cycles.
What is a Side Band ?

o

o
Z7>

SIDEBAND

If we were to modulate acarrier wave of 5o,000 cycles
with such a band of frequencies, we should obtain for
every voice frequency two radio frequencies, one above.
5o,000 cycles and one below. • Corresponding to the
band of voice frequencies 200 to 2,500 cycles, there

if there were only one transmitting station in the world,
then it would appear that the energy radiated from the
one transmitting station could be reduced indefinitely
without adversely affecting the reception at any point,
provided always that there were no limit to the amount of
amplification employed. Assuming the above to be true,
in the practical case the power output of a station is
determined not by the absolute strength of the received
signal at the point to which it is desired to communicate,.
but by the ratio of the strength of the received signal to
the received noise.
It is evident that, with modern
methods of scouring selectivity, the only noise of importance is that which occurs within the range of radio frequencies transmitted. It is, therefore, an advantage if
the range of transmitted frequencies can be reduced with- •
out reducing eithe-r the intelligibility of speech or the
received signal strength.
Considerations Affecting the Radio Transmitter.

\
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F.g. 4.—Side bands produced in ordinary telephony.

would therefore result two bands of radio frequencies.
..ne from 50,200 to 52,500, and one from 47,500 tO
.1.9.,Soo cycles.
This is indicated diagrammatically in
Fig. 4.
The bands of radio frequencies each side of tlw 50,000
cycle carrier frequency are called " side bands." The
left hand is usually spoken of as the lower side band.
and the right as the upper side band.
If the curved line bounding the top of the voice frequency band represents the average relative amplitudes
of the voice frequencies, then similar curves represent the
average relative amplitudes of the side bands when the
diagram is plotted on a straight frequency scale.
Detection.

The process of detection, whatever its principle, may
be regarded as being one which takes advantage of the
difference in amplitude and phase between each of any
pair of side-band frequencies (corresponding to any one
initial voice frequency) and the carrier frequency: By
irtue of the fact that the voice frequencies are represented by frequency differences between the corresponding
radio frequencies and the carrier frequency, the process
of detection is able to reproduce the initial voice frequencies
Such being the case, it would seem reasonable
to suppose that, with the carrier frequency, and only
one side band, it would he possible to reproduce the
initial voice frequencies. This is actually so, and certain
important advantages accrue if not merely one side band
but also the carrier wave itself are suppressed and only
ciire side band is transmitted.
Interference.
If there were no sources of etherie disturbances, such
as electric railways, power transmission lines, mercury
rectifiers, car magnetos, and lighting systems, apart from
natural phenomena such as thunderstorms and aurora, and
12

In order that the modulated wave shall be transmitted
without distortion, it is necessary that the valves in the
radio transmitter shall not be overloaded. This sets a
limit to the permissible peak voltages which can occur in
the radio transmitter. Referring to Fig. 2, it is evident
that, from a standpoint of peak voltages, the voltages of
the two side bands are directly additive; this follows
since the peak voltage at E is twice either of the constant A.(7. voltages at I? .and G. Hence one side band
can be transmitted with twice its amplitude if the other
side band is suppressed.
The process of detection is
such that the voice frequency components formed by
taking differences between the carrier wave and each side
band are directly additive. Hence the effect of suppressing one side band and transmitting the other at double
amplitude is that the received signal strength remains
una I
te red .
Single Side-band Transmission.
Since in the radio transmitter the voltages of the carrier
wave and the remaining single side band are also directly
additive, a'further increase in the strength of the single
side band is possible if the carrier wave is also suppressed and the single side band transmitted alone ;the
carrier frequency necessary for detection is then generated
at the receiving station. By these means, assuming a
peak modulation of TOO per cent., the amplitude of the
received single side band may be made four times that of
either of the side bands in a normal "double side band
plus carrier " transmission, and the detected voice frequency component is then twice as strong as in the normal
transmission. (If we assume a normal peak modulation
less than Too per cent., the improvement resulting from
single side-band transmission is correspondingly greater.)
The ratio of the received signal to received noise is increased four times, assuming selective arrangements
proper to the single side band llave been adopted.
•
It should be noted here that no reference has been
made to signal " loudness," but only to detected audio.
frequencies, by which is meant the audio- frcquency voltages obtained on detection.
(To he concluded.)
A I9
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Further Supplement lo the lists published in the "Wireless Annual for Amateurs and Experimenters," 1926.

2AB
2AG
2BE
2 BL
2 BM
2 BW
2 CG
2 FO
2 FR
2FT
2FV1
2 GC
2 HD
2 FIX
2 JB
2JP
2 j‘l
2KY
2 LB
2 LX
2 LL
2LW
2MR
2 MK
2MS
2MU
2NI
2 PS
2RC
2 RD
2RP
2SJ
2SP
2ST
2SW
2 TB
2TX
2 TY
2 UE
2VS
2WB
2WH
2WT
2 Zli

3AP
3 AK
3AB
3AT
3BE
3OF
3D3
3EC

310

3ET

3OL
3 GM
3ON
3 GS
3HA
330
330
8JS

AUSTRALIA.

3XX

NEW Sourit %
VALES.

3LO
3MY
3 OG
3PL
3PX

A. V. Badger, 10, Alfred St., Rozelle.
Ashfield Service Station, Liverpool Rd.,
Ashfield.
Burgin Electric Co., Kent St., Sydney.
Broadcasters (Sydney), Ltd., Sydney.
B. Martin, Mona St., Banksia.
W. H. Barker, "Euripides," Wallace St.,
Concord.
C. Gorman, 43, George St., Rockdale.
Farmer & Co., Ltd. Sydney..
F. R. Bassett, " Ramona, 'Carrington St.,
Be slev.
S. R. Filmer, Dundee, Toronto.
F. P. %Woolacott, 55, St. George's Crescent,
Drummoyne.
C. A. Carwoo•l, Brookland, via Ulorig.
II. A. Douglas, Newcastle.
H. E. Rose, "Yanganbil," Warren.
P. J. Brown, 131, Avoca St., Randwick,
J. H. A. Pike, Rawson St., Epping.
J. W. Young, Eastern Rd., Turramurra.
Trades and Labour Council Trades Hall,
Goulburn St., Sydney.
L. P. R. Bean fes Co., 229, Castlereagh St.,
Sydney.
L. K. COIIII0C, Cooenrull, Yangoora
fielmore.
L. S. Lane," Allowrie,' Silver St., Randwick.
L. J. %Vellinan, 18, Meeks Rd., Marrickyilie.
C. E. Morton, 'Saida," Underwood Rd.,
Homelaish.
Mockler Bros., Howick St., Bathurst.
C. M. Sanity. "Cambridge," Bangalla St.,
Warrawee.
J. Ranee, "St. Elmo," 11, Tupper St.,
Marrickuille.
II. B. Hammond, "Chesterfield," Chesterfield
Rd., Epping.
P. G. Stephen, 18. Clifton St. Balmain.
R. R. Chilton, Chilton Ave., Wahroonga,
W. R. Hardy, 225, Bridge Rd., tame.
R. P. Rimmer, Gordon St., Gordon.
S. Johnson, Mortimer SL, Mudgee.
R. Evans, "Garth Craig," 6, Flood St..
Clovelly.
•
S. E. Tatham, 160, Castlereagh St.. Sydney.
C. L. Southwell, " Knoeklofty," Cremorne
St., Cremorne.
T. H. Squelch, Byron St., Bangalow.
T. K. Abbott, "Murrulla," Wmgen.
T. R. Troy, "Gleamy," Great Northern Rd.,
West Maitland.
Electrical
Utilities,
Storey St.,
South
Randwic.k.
V. E. Stanley, 0, McLean Ave.. Chatswood.
W. N. Bulliyant, Charles St., Albury.
W. II. R. Still, "Wandarv," Forbes.
C. R. Watt, Warrenfele Tentertield.
New System Telephones l'ty., Ltd., 280,
Castlereagh St., Sydney.
.
,
Vicroate.
A. E. W. Bent, 14, Coronation St., Geelong, W.
N. V. C. Vausick, St. Southey St., St. Kilda.
Associated Radio Co. of Australia, Ltd.,
44, Elizabeth St., Melbourne,
A. W. Thomson, "Arbroath," Ridley St.,
Sunshine.
S. C. Baker, 234, Clarendon St., South
Melbourne.
C. F. Falconer, 42, Maitland St., Fast Malvern.
D. A. I. Stocks, 14, Dryden St., Canterbury.
Y.M.C.A. Bendigo (A. M. Bush) corner High
and Mort Sts.
R. I. Egge, Olive Ave., Mildure.
T. 'E. Evans, 25, Kalymna Grove, East St.
Kilda
G. L. Barthold, 72, Union St., Malvern.
G. R. McCulloch, Ilaveloch St., Ballarat.
H. G. Selman, 01, Noble St., Chilwell.
G. S. C. Semmens, Layer's Hill.
II. H. Blackman, 44, Osborne Ase., East
Malvern.
Jones & Clew, 738, Sydney Rd., Brunswick.
C. L. Rucks, 3, Glenhilt Rd., East Malvenu.
J. Schultze, 130, Gienferrie Rd., Glenferrie.

A 20

3fel
3 RK
3Rig
3RN
3RW
3 Si
3 SR
3TO
3 UD
3 UZ
3VP
3WO
3 WI!
3WR

M. McCalman, "Ivanhoe," Dryden St.,
Canterbury.
L. G. Glen, 73, Elphin St., Newport.
L. D. Money, 8, Mating Rd., Canterbury.
G. J. Menon, 6, Argyle St.. St. Kilda.
L. P. Learmoutb, McIntyre St., Hamilton.
N. S. Taylor, "The Manor," Jackson St.,
St. Kilda.
J. F. Feldman, Forest St., South Ceelong..
T. E. Evans, 21, Brunswick Rd., Brunswick.
R. Lighton, "Nothgil," 232, Alma Rd.. East
St. Kilda.
Northmte Radio Club (D. J. Hartritu,
82, Gooch St., Thornbury.
R. B. Wookey, 158, Kilgour St., Geelong.
S. J. Mitchell, 5, Brandon St., Brighton.
Sullivan, 58, Shoolea Rd., Elsternwick.
I
:.P. Court, 4, Sorrett Ave., Malvern.
United Distributors, Ltd., 692, Bourke St.,
Melbourne.
O. J. Nilson & Co., Bourke St., Melbourne.
C. W. Baker, "Elwell," 101, Williamson St.,
Bendigo.
%V. R. Gronow, 346, St. Kilda Rd., Melbourne.
W. J. M. McAuley, "Mks Mia," Union St.,
Brunswick.
Wangaratta Sports Depot (L. J. Idellier,
Wangaratta.
QUEENSLAND AND NEW GUINEA.

4BM
4 BW
4DC
4GR
4MB
4PI
4QG
4RK
4RN
4SM
4WF
4WI!
4WI

5BK
5 CB
5CL
5ON
5GB
5LA
5 LF
5LP
5MA
5WI

6GL
8LS
8MU
7 AS
7BC
7 DX
7 LA
7NP
7NW
7 WI
ZI

A. B. Milne, Mackay.
A. Cooper, Lloyd Nt., Islareeba.
D. F. Cribb, Foxton St., Indooroopilly.
Gold Radio, Lindsay St., Toowoomba.
Radio Manufacturers, Ltd., Queen St.,
Brisbane.
P. F. Jessop, near Edmonton.
Queensland Govt. Radio Service, Brisbane.
R. K. Knight, "Forest Lodge," Jellicoe St.,
Toowoomba.
Queensland Govt., Rockhampton.
W. G. lkin, Strand Motors, Townsville.
W. Finney, "Milbong," Arthur Terr., Red
Hill.
W. E. Hagerty, Kingfisher St., Longreach.
Wirdess Institute of Australia (Old •Div.) ,
A. N. Stephens, Brisbane.
SOUTII AUSTRALIA.
Electrical Supplies Depot, 9, Rundle St.,
Adelaide.
Newton. McLaren, Ltd.; Leigh St., Adelaide.
Central Broadcasters, Ctd., Grosvenor Hotel,
North Terr., Adelaide.
5DN Pty. ' I.td., Nlontrelier St., Parkside.
G. Bailey, Mt. Gambier.
L. M. Atkins, Brougham St., Magill.
L. F. Sawford, Mead St., Peterhead. •
A. L. Perry, Strathalbyn.
M. B. Anderson, Torrens Rd., Cheltenham.
Wireless litstitutr of Australia (S.A. Div.),
C. E. Ames, 20, Grange Rd., Hindmarsh.
W EST AUSTRALIA.
G. A. Lorden, 132. Mounts Bay Rd., Perth.
L. Symonds, Glyde St., Cottesloe Beach,
Perth.
Isl. S. Urquhart, Ilawkestone St., Cot teclee.
TASMANIA.
A. S. Gill, 17, Frankland St., Launreston.
N. Cave, 5, Compton St., Launcestrin.
%V. T. Watkins, 146, Warwick St.., Hobart.
L. A. Hope, 210, George St., Launceston.
National Portland Cement Co., Maria Island.
Gillburn, 38, Grosvenor St., Sandy Bay.
Wireless InsVtute of Australia (Tas. Div.),
P. 0. Fvsh, 181, Charles St., I.aunceston.
Associated Radio Co.. Hobart,
NEW

1AD
1AB
1AF

ZEALAND.

AUCKLAND DIS1RICT.
G. E. Mace, Mang titi.
R. V. Roberts, 59, Hepburn St., Ponsonby,
Auckland.
G. W. Smithson, 39, Surrey St., Ponsonby,
Aucklagr I.

1Al
1 AK
1AN
1AP
1AT
1Ar
1AX
1Fr
1Fir
1PK
1FL
1F31
1FO
1FQ
1FR

2AB*
2AD*
2Ar
2AM*
2AN
SAT
AT
2AW*
AX
AZ
2BC*
21321
2BIr
2BS
2BU
2BY
2BZ
2GA
2GO
20E1
201
2(IJ
8AB'
3/W
3 AO
3CH
8CB
1AA*
4AF
4Ar
4AU
4AV
4Alt

V. K. Pates, S Hopetoun St., Ponsonby,
Auckland.
W. H. Claxton, Parawai Rd., Thames.
G. B. M. Arthur, Wilding Ave., Epsom,
Auckland.
N. J. Winch, Brady St., Te Awanuitu.
G. S. Swain, Mahoe St., Te Awamutu.
J. M. Bingham, 19, Farrar St., Grey Lynn,
Auckland.
R. J. Orbell, Fernhill Lodge, Wilson St.,
Te Amha.
V. I. Williams, Queen St., Waiuku.
J. Steel, Lynwood, Earnock Ave., Takapuita
Auckland.
P. C. M. McIntosh, Kitchener Rd., Waiuku.
J. B. Liggins, Queen St., Thames.
J. li. B. M'arn, 19, Woodford Rd., Mount
Eden ' Auckland.
E. R. Cooper, 8, London St., Pon.sonby,
Auckland.
T. R. Clarkson 10, Iluntly Ave., Khyber
Pass, Aucklarii.
R. H. Gillies, 8, Young St., Claudelands,
Hamilton.
'
W ELLINGTON DISTRICT.
D. Wilkinson, c/o Mr. G. Broughtnan, high
St., Motneka.
P. R. Stevens, 4, Rutene St. Kaiti, Gisborne.
R. J. Patty, 159, Lowe St.,
St.,
W. F. flutist (Dr.), corner Collins and High
Sts., Hass-era.
G. A. J. Brunette. Club Hotel, Opunake.
E. Hawthorne, 24, Apuka St., Brooklyn,
Wellington.
R. G. Chatfield, 42 Rama Rd., Kelburn,
Wellington.
C. R. Clarke, Braeburn blouse, King St.,
Hastings.
J. V. Kyle, Aokautere, Palmerston North.
H. L. McDonald, 89, Ilamilton Rd., Hataitai,
Wellington.
E. W. Beale, 407, McLean St., Hastings.
B. C. W. Sparkman, 88, MacDonald St.,
Napier.
E. D. Eglinundson, 8, May Ave., Napier.
W. R. Hunter, Barker's Hill, Gisborne.
V. J. Clinch, Scotland St., Picton.
N. C. Shepherd, Whanganti.
L. R. E. Keith, 16, Princes St., Hawera.
J. Johnson,
Fortunatus •St., Brooklyn,
Wellington.
A. Howarth, 12, High St., Dannevirke.
D. M. Tombs, Nelson Boys' College, Nelson.
Palmerston North Radio Club, clo Linton
Defence Ride Club, 13, King St.. Palmerston
North.
F. %V. G. White, 18, Ellice SL, Wellington.
CANTERBURY DISTRICT.
F. Vincent, 148, Colombo St. Christchurch.
S. W. S. Strong, Rewanui, Canterbury.
W. G. Elwar Is 89, Domain Terr., Spreydon.
Christchurch.
R. Haste I, Canterbury College, Christchurch.
J. Baxentlale, e/o Mr. Parsonage, Blackball.
OTAGO DISTRICT.
F. D. Bell, Waihemo, Palmerston, Otago.
J. M. Strachan, Wentworth St., Gore.
P. H. Mason, 211, Highgate, Maori Hill,
Dunedin.
A. E. Bennett, Holy Cross College, Mosgiel.
J. L. Milnes, 39, Lees St. ' Dunedin.
F. P. Earlan d, 33, W averley SL, Dunedin,

Experimental Radio Stations,
1111
Auckland University College, University
College, Auckland.
1MB
E. C. Gage, -25, Windmill Rd., Mount Eden.
Aucklani.
1MG
E. 11. R. Green, 29, Liverpool SL, Epsom,
Auckland.
2RA
E. A. Shrimpton, 38, Rongotai Ten.,
Rongotai, Wellington.
Call signs marked • indicate changes or corrections
in addresses previously published its" The Wireless
Annual" and "The Wireless World" ol January 27,
1926.
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BROADCASTING

THE

NATIONS.

LEAGUE

OF

The gratifying success of the broadcast transmissions from Geneva of the
speeches More the League of Nations
has
aroused
considerable enthusiasm
among the League officials. It is understood that steps will be taken to secure
even better wireless collaboration when
the League meets in September.
0000
SECRET

WIRELESS?

According to a Paris message, a system
of secret wireless telephony has been invented by a young Austrian engineer.
The apparatus is stated to emit successive
waves of three different lengths, changing
from
one to
another
every
sixtythousandth of a second. To pick up the
" secret '' message the receiver must be
synchronised with the wave fluctuations
of the transmitter.
0000
A

FORFEITED

RECEIVER

INTERNATIONAL LANGUAGE FROM
JAPAN.

The Tokio broadcasting station
transmits talks in Esperanto.

now

0000
BRITISH

INDUSTRIES

FAIR.

In view of the success of the British
Industries Fair it has been definitely
decided to hold the Fair again next year
at approximately the same time.
0000
GERMAN WIRELESS PHOTO
TRANSMISSIONS.

A claim to have beaten all speed records
in the transmission of wireless photographs is put forward by the Telefunken
Company, of Berlin.
According to Tite
MondGuardian, the Telefunken
engineers have succeeded in transmitting
15.000 apertures per second in tests conducted between
Na heu
and America.
Text and diagrams have been transmitted
simultaneously with pictures.

Ne\iiew
THAT

EASTER

EGG.

An Easter egg containing a wireless set
was described by a morning paper last
week Is a 'novelty." The fact that this
type of egg is a "hardy annual " tends
to show that the newspaper in question
is out of touch with the enormous strides
which have already been made by our
wireless " scientists."
0000
A

BROADCAST

LIBEL?

A libel action has been threatened by
Mr. Crowe, the Illinois State Attorney,
against the wireless announcer at a
Chicago cabaret for broadcasting the incorrect statement that Mr. Crowe was
amongst the cabaret's guests.
Unfortunately for Mr. Crowe, no statute
appears in American legal records defining
radio libel.
A law on this subject is pending before
Cratizress, but until it is passed the State
Attorney is likely to have little chance
of success in in action for wireless libel.

The fact that offenders under the Wireless Act run the risk of forfeiting their
re(eivers may sometimes be forgotten.
James Hall, of Forest Hill, received a
concrete reminder of the P.M.G.'s powers
in this direction last week, when he was
fined 40s. with 2 guineas costs at Greenwich Police Court for working an un'
licensed set in his bedroom.
The magistrate ordered that the set be
forfeited.
0000

BRITISH

WIRELESS

CLUB

DINNER.

Sir Oliver •Lodge and General Sir
George Milne were the guests of the evening at the fifth annual dinner of the
British Wireless Club, held at the Trocadero Restaurant on Saturday, March 20th.
Admiral Sir Frederick L. Field (President of the club) was in the chair. The
president for the ensuing year will be
Ai
r.Commodore Blandy.
0000
PEERS

AND

THE

MICROPHONE

While members of the House of Commons seem reluctant to luire the proceedings of the House broadcast, a different
attitude seems to prevail in th e H ouse
of Lords.
Many of the peers am said to welcome
the possibilities of broadcasting as a
means of publicity, of which the Upper
House is sadly in need.
2

AlluitT WAVES IN THE WILDS.
A portable short-wave receiver which Mr. Francis
Cow Smith. an American explorer, is to take with him into the wilder parts of Brasil,
where he will study the habits of the South American Indian.
Besides being useful for
the reception of KDKA, it is hoped that the set may serve to inspire the natives min awe!
A 21
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BROADCASTING FOR DUTCH EAST
INDIES.

The Dutch East Indies are tolave their
own "Radiophonie Broadcasting Company."
Tho Government at Batavia,
Java, is negotiating with those interested
for the granting of broadcasting rights
over the whole Dutch Indian Archipelago
for a period of ten years.
ootto.
TRANSMISSIONS
DUBLIN.

of loud-speakers installed at such positions as Putney, Hanunersmith, Barnes,
Mortlake, as well as at Oxford, at Cambridge and at the Rialto Theatre,
Piccadilly.
Credit for these excelent arrangements
is due to the Marconiphone Co., who
worked in conjunction with the Daily
Mail and the Exchange Telegraph Co.

MARCH 31st, 1926.
It appears that Rome, Milan, Vienna,
Berne, Budapest, Oslo, and Daventry
were too loud, and the operator had to
switch off one valve. Belfast was only
"bearable " !
0000

ANOTHER WAVELENGTH CONFERENCE.

Last week another meeting was held by
the International Radiotelephony Union

FROM

The Editor of The Irish Radio
Renew astis us to convey nis
thanks to the many readers of
The Wireless
World Who
responded to his recent request for
reports on the quality I,; transmissions from 2RN.
Valuable
data was obtained from nearly
every county in Great Britain.
The
Dublin
station
now
operates on 397 metres.
0000
A

STUDIO AUDIENCE.

The
absence
of
a visible
audience is a disquieting ta.ctor
to mane performers before the
microphone, who crave the sympathetic
"atmosphere"
which
only the presence of listeners can
create. An attempt to overcome
A HOSPITAL SET. An eleven-valve instru-nent presented to the King's College Hospital, Denmark
the unresponsiveness of the studio
Hill, by the "Daily News" Hospital Wireless Fund
It will be seen that the set embodies two
portions, the first consisting of a B.F. and Detector Unit with optional L F resistance capacity
has been made by the directors
coupled amplifier, and the second co uprising an eight-valve amplifier. It was constructed by the
of the WLW broadcasting statem
Oxford Wireless Telephony Co.. Ltd.
at Cincinnati.
An auditorium
with seating accommodation .for several
at Geneva for the purpose of remedying
At the Rialto Theatre a panoramic view
hundred visitors adjoins the studio, from
congestion in the European ether.
of the course was erected under the
which it is separated by soundproof winscreen, and, in addition to announcements
Among the problems affecting British
dows.
The performance is heard 'on
stations is that of the clashing between
front the loud-speakers, the relative posiloud-speakers.
tions of the two boats were shown by
Manchester, Hamburg, Madrid, Oslo, and
models.
Bournemouth, which all transmit in the
0000
neighbourhood of 385 metres. Newcastle
and Gratz conflict on 400 metres, while
AMERICA'S WIRELESS DINNER.
Belfast, Toulouse, and Berne jostle one
The American passion for doing things
another on about 440 metres. Other irreon the grand scale has been shown to
concilables are Cardiff and Marseilles on
advantage by the holding of a public
banquet in which 20,000 people took part.
In its April number Radio N(It's gives
THE READERS' BALLOT.
an interesting description of how the inhabitants of sixty-seven cities, sitting
Readers are reminded that the
down to dinner at the same time, were
Ballot Competition announced
formed into one vast ensemble through
the agency of seven broadcasting stations,
on page 22 (Advertisements) of
viz., WGY, WBZ, WJZ, KDKA, WRC,
last week's issue does not close
KFKX and KOA.
The diners for the
until April 14e, and all entries
most part were graduates of the Massareceived up to that date will be
chusetts Institute of Technology.
In addition to speeches from Washingaccepted.
ton, Rochester, N.Y., and Cambridge,
Mass., the diners were entertained with
facsimile letters of greeting transmitted
350 metres, Nottingham and Barcelona on
by wireless.
325 metres, and Leeds, Milan, and Reyk0000
javik on about 320 metres.
ITALIAN WIRELESS TRAIN.

IMPORTANT A.R.R.L. RESIGNATION
Mr. F. H. Schnell, the popular Traffic
Manager of the American Amateur Radio
Relay League, who, as reported
last
week, has submitted his resignation in
order to undertake experimental work.
He had held the post since 1920.
LOUD-SPEAKERS AT THE BOAT RACE.

During the struggle between the rival
csews last Saturday the progress of the
race was described to the public by means
A 22

The success which attended the recent
wireless reception experiments on the
Great Western Railway has been repeated
on the Italian State Railways.
An Ethodyne was installed in the express which leaves Rome at 7.30 p.m.,
reaching Naples at 12.20 a.m.
" The
passengers in the dining car thoroughly
enjoyed the pure and strong reception,"
writes the Italian agent for Burndept
products, " and they were able to hear
concerts from all stations in Europe."

0000
A CRYSTAL DETECTOR.

We are asked io state that the crystal
detector reviewed in the issue of The
Wireless World of February 3rd, page
185, came into our hands through an
erior, as the article had previously been
withdrawn from sale.
We understand
that asimilar article, protected by patent,
will be available from another source at
a later date.

•
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A Section Devoted to the Practical Assistance of the Beginner.
REACTION CONTROL.
It is II , too much to sa \ that ease
and sn'''''iliness of reaction control in
a receiver consisting of a valve detect'''. (especially when followed by
IA ,
' amplification) may account for
the difference between being able to
receive a distant station at good
strength and not being able to hear
its signals at all.
Such devices as
geared coil holders, or even the use
of capacity-controlled reaction circuits. may help a great deal in this
respect, l'ut unless the operating
characteristics of the valve itself are
such as to permit a gradual approach
to the oscillation point, the full sensitivity ¡iossible cannot le obtained.
This' cennlition may hest be brought
about by careful adjustment of the
values of the applied
voltages,
and particularly hy choosing a suitable leak and working potential for
the grid, as well as by using a re'a-tion coil of collect inductance.
It is usual to connect the lower end
of the grid leak to the positive side
of the low-tension battery, in order
that a iu'sitive voltage equal to that
of this battery may be applied with
respect to the negative end of the
filament.
It is quite possible that
this 'nay be excessive, and, in the
case of a valve where the grid
current starts early (i.e., before the
grid becomes appreciably positive), it
may be preferable, from the point of
view of smoothness of reaction conto il. to keep its potential at zero, or,
at any rate, only slightly positive,
without seriously impairing its rectifying properties.
The effect of connecting the lower
end of the leak to various points of
the filament circuit should accorilinglv be tried.
Provided that the
controlling rheostat is in the positive
filament, we have the choke of nega-

H.T.

tive filament, positive filament, and
positive battery.
If a liner control of grid potential
is desired, a separate biasing battery
of dry cells may be used, or, better,
a potentiometer connected across the
filament or LT. leads. .The latter
arrangement is to be preferred, and
the general idea should be to work
with the least amount of positive
\oltage consistent with good detection aml smooth reaction control, remembering also that an excessively
positive grid will cause an unnecessary drain on the anode battery.
RESISTANCE-COUPLED L.F.
AMPLIFIERS.
In the case of a transformercoupled I..F. amplifier following a
detector valve, trouble is seldom experieneed from the effects caused by
transference of H. 1". currents in the
anode circuit to the grid of the
valve. When dealing with choke
and resistante-capacity coupled note
magnifiers, however, the position is
somewhat altered, and it is often rec'immended that an H. F. choke and

Fig. 1.—Adding by-pass condenser and
choke to a resistance unit-coupled L.P.
amplifier.

by-pass condenser should be inserted
in such a way that these cm rents are
confined to the anode-filament circuit.
Where ready-made coupling units are
used, with sometimes rather inaccessible internal wiring, the c(miventional scheme of connections will not
always be convenient, aml that shown
in Fig. r may be adopted, as it
serves exactly the same purpose.
The terminal lettering corresponds to
that on some of the commercial units.
On the broadcast wavelengths the
!Iv-pass condenser,
which is, in
effect, connected across the anode
e' n'
should not have a value
great,.r than about o.000t mfd., or
the degree of amplification will be
reduced, particularly on the higher
audible frequencies.
If the anode
resistance is wire-wound, it will very
likely have quite an appreciable selfcapacity, and the use of a shunting
condenser may be unnecessary.
•
tl O U Ce

H.T. BATTERY ELIMINATORS.
The arrangement whereby direct
current from the mains may be
smoothed and reduced in voltage by
the use of chokes, condensers, and
potential-dividing resistances in the
form of electric lamps is Yell known,
and a unit of this description wris
described in The Wireless World for
February 24th.
It is permissible to
use lamps of such a high total resistance that then filaments glow only
dimly, but, in any case, there will
be a certain amount of wastage of
energy.
As a broadcast receiver is most
used during the night time, it is possible to avoid this wastage by using
the lamps as a source of illumination
for the room in which the set is installed. and in this case, of course,
lamps which glow at normal brilliancy must be chosen. The unit may
A 23
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he made up in the form of a cluster
table lamp, with chokes and condensers concealed in the base. There
is scope for considerable ingenuity in
design, and a unit having quite a
pleasing appearance may be constructed, using standard electrical
fittings.
Connection between the unit and
the set may be made by flexible insulated wires twisted together. Provided that the H.T. terminals arc

MARCH 31St, 1926.

shunted
by
large
by-pass condensers, there is little likelihood of
trouble arising through the use of
long leads.
:.700

DISSECTED DIAGRAMS.
Referring to the " Dissected Diagrams " sketches given below, attention may be called to the fact that a
study of the No. 2 diagram will
show clearly which ends of the in-

ductance coils and which sides of the
‘lariable condenser are at high potential.
This knowledge is valuable
when planning the " layout " of a
receiver, as connecting leads and
other objects may be kept clear of
positions where their presence is
likely to give rise to undesirable
effects.
In the diagram the ends of
the coils at highest potential are
those remote from the connections to
the remainder of the circuit.

DISSECTED DIAGRAMS.
No. 24.—Wiring a Neutralised H.F. Amplifier—Detector.
All typical circuits in general use have now been shown in our series of "Dissected Diagrams." The sanie
method will now be used in an endeavour to make clear various points which have been found to puzzle
amateur constructors. The sketches below show a convenient order of procedure in wiring a receiver, and
also indicate those leads which are at high oscillating potential, and should consequently be kept clew- of
other wires, etc.

-

L.T.

2
The filament circuits are completed in the usual manner.
All
these are low potential wires, and may be run close together.

The remainder of the low potential leads are indicated above.
Coils and condensers, etc., are added tor the sake of clearness.

H.T.?•

.9
REACTION

N.C.W

41
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The high—potential sections of the first and second grid circuits
are connected up.
A 24
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plate

circuits of both valves are completed
neutralising connections are added.
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Americds New Hiqhftucr
Broadcasting Station
A Description of the Station at Bound Brook, N.J.
By A.

DINSDALE.

I

S this country we have recently become familiar with

discussions as to the relative benefits of a few highpower broadcasting stations, judiciously located, as
an alternative to our present system of a multiplicity of
low-power stations scattered all over the country.
In America, where innumerable small stations abound,
the problem is even more acute, and the leading protagonists of the high-power system have for some time
been busily engaged in building super-power gxperimental stations to prove their arguments. The latest of
these stations to be completed is situated at Bound Brook,
New Jersey, some thirty-five miles from New York City,
and was built by the Radio Corporation of America. to
whom the writer is indebted for the following particulars
and photographs of the plant.

•

General view of the station buildings, the short-wave aerial, and
one of the lattice masts supporting the aerial tor the 450 metre
transmitter.

Bound Brook has not yet been officially opened, but is
at present operating under an experimental licence on two
wavelengths in the vicinity of 450 and too metres, using
in each case an output power of 50 kW. and the experimental call sign 2XAR.
When officially opened the
station will use the call sign WJZ, which is at present
allocated to the Radio Corporation's 5o0-watt station on
the top of the zEolian Hall, New York.
At -present
2X AR gets its programmes from the WJZ studio, which
is connected to Bound Brook by three private lines.
The Aerial and Earth Systems.

The aerial for the 450-inetre transmissions is carried
by two self-supporting steel towers, each sooft. in height,
the feet of which are mounted on heavily insulated bases.
The distance between these towers is 7ooft., but the
length of the aerial is 22oft. It is of the 6-wire cage
type, the down lead being taken from the centre. In
order to ensure that the strain on the aerial wires shall
at all times be uniform, the halyards are brought down
to a 2,000-1b. counterpoise weight.
The earth connection is composed of a large number
of wires buried several feet in the ground, which radiate
in all directions from the station building.
For the short-wave transmissions a different aerial
system is employed. This consists of a vertical copper
tube mounted on insulators and supported by a wooden
mast. Readers will be familiar with this design, which
has been in use for some time past at KDKA. In one
of the accompanying photographs the short-wave aerial
can clearly be seen close to one end of the station
building.
The main power supply, which is fed to the transmitting station through a small sub-station situated near one

Short-wave aerial system.
The conductors consist of copper
tubing and are spaced
from
the wood
mast on porcelain
insulators.
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America's New Nigh-power
Broadcasting Station.—
of the aerial towers, is 3phase, at 4,400 volts, 6o
cycles. The switch gear for
controlling this power is
placed in the basement of
the main transmitting building, and can be heen in one
of the accompanying illustrations, which also shows
the two filament -lighting
motor-generator sets. These
sets supply filament current
at 15 volts and in the rpace
between them is located the
switchboard for changing the
fila.ments 'over from
one
generator to another.
Power Supply and Running
Machinery.

Also situated in the basement are the high-tension
transformers, six in number,
for supplying thé high-voltage plate current for the
water -cooled
transmitting
valves.,
This high-tension
.
current is taken to the main
transmitting room .immediately over the basement for
Motor generator sets in the basement.
The switchgear for the 4,400 volt, 3
-phase supply mains
Is to be seen in the background
rectification by means of
water-cooled two-electrode valves, and then back down to
mica-dielectric smoothing condensers and five huge ironthe basement for smoothing bY means of a large baok of
core -chokes immersed in oil.
The resultant D.C., at
ro,000 volts, is fed back to the transmitting room and
applied to the plates of the oscillator and modulator
valves.
The Radio—frequency Equipment.

.Nlodulator - frame ot the 450 metre transmitter.
water-cooled anodes are employed.

A

2

Valves

with

The transmitting panels for both wavelengths are in
duplicate, and they are all arianged round the sides of
a large transmitting hall on the main floor of the buil;1ing.
In erecting this structure copper shielding was
introduced into the walls, in order to minimise the danger
to near-by receiving stations of interference from unwanted harmonics. Such screening very effectively
eliminates this interference.
Each transmitter consists of three separate panels—the
rectifier, the modulator, and the oscillator. Each oscillator employs eight, and each modulator twelve, watercooled valves. The cooling arrangements' are quite
elaborate. From a water-cooling tower close to the main
:building water is conducted through metal piping up to
the transmitting panels, but the actual connection between
this piping and the water jackets of the valves is made
through' r9bber tubing. .The inlet and outlet tubes are
both about t5ft. long, and these lengths are coiled up
together in the form of a spiral such as can be seen in
the illustrations.
These spirals are provided in order to lessen the leakage of the high-tension plate current, for the cooling
water comes in actual contact with the plate. Pure water
is an insulator, but in the case of a transmitting plant of
this size it is hardly practicable to arrange for an abso-

—
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America's New High-power Broadcasting Station.—
lutely pure water supply. Some idea of the water requirements may be gathered from the fact that 3,300
gallons of water per minute are necessary. By insulating the water column for a distance of t5ft. or so
between the valve plate and the metal supply piping,
therefore, leakage by way of the water supply is redueed
to a negligible extent.
Tuning Arrangements.

Tuning of the closed circuit is effected by means of
a large strip inductance and variable air condenser, both
of which are very clearly shown in one of thé photographs. Tappings can be taken from the inductance at
selected points by means of specially designed clips.
The plates of the variable condenser are of large area
and very thick, with rounded edges. Coupling to the aerial is obtained by means of asingle
turn coil which is hinged on to the, end of the closed
circuit inductances Leads from this single turn coil dre
taken out of the building to a small hut near by, which
is directly below the aerial lead-in, and which houses the
aerial tuning apparatus. This apparatus is contained in
asingle panel, and consists simply of a small inductance,'
two variable air condensers, and the aerial ammeter, the
scale of which reads up to 30 amps.
A unique feature of this panel is the fact that the
two variable condensers are controlled by two small electric motors through reduction gearing. These motors are
controlled by asmall jack switch mounted on the extreme
left of the oscillatór panels, so that the aerial tuning can
be remotely controlled by the engineer in charge c£ the
station without leaving the main transmitting hall. This
is a development of aerial tuning and coupling which
has been in use for some time at other stations of the
Radio Corporation of America. By its use the aerial is
energised at its base, without the necessity of bringing
the actual aerial lead-in round awkward corners and
through walls. An additional advantage is that the

The

short-wave

transmitting

equipment,

which

includes

frames.

the

Tuning controls driven through reduction gears by small electric
motors to avoid capacity ehects which n.ight be caused by the
presence of an, operator.

aerial is free to oscillate With a minimum of interference
from the other high-frequency apparatus housed on adjacent panels within the main building. The advantages
of such a system are much sharper tuning and greater
freedom from harmonics.
No doubt, when Bound
Brook is Qfficially opened
and commences to broadcast
regular programmes it will
be one of the An encan stations most regularly received
in this country, especially on
the shorter
wavelength.
Already, during an experimental test, signals on the
short wave have been picked
tip- in this country and rebroadcast by the B.B.C.
From the American point of
view, the new WJZ should
prove of great value as alink
in that coimtn-'s tel .oadcasting chain for the dissemination throughout the
United States of imprtant
national events.
On both
sides of the Atlantic its performances will be watched
rectifier, oscillator and modulator
with the greatest interest.
A 27
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NEWS FROM
THE CLUBS:

Secretaries of Local Clubs are invited to send in for publication club news of general interest.
Mr. A. L. Kirke on "Selectivity."
Every Wireless experimenter at some
time or other meets with the problem of
cutting out
the
local
broadcasting
station and at the same time receiving
more distant stations.
At the last meeting of the North
Middlesex Wireless Club, Mr. A. L.
Kirke, of the B.B.C. Engineering Staff,
lectured on "Selectivity."
Mr. Kirke had beers asked to exclude
the super heterodyne from his lecture.
As the end in view is sharpness of
tueing. the faetors in a circuit which
cause damping and consequent flatness
of tuning were dealt with seriatim. The
resistance of the aerial earth circuit is a
very important factor, and Mr. Kirke
recommended the use of a series condenser to diminish clamping.

FORTHCOMING EVENTS.
WEDNESDAY, MARCH 31St.

Tottenham trirrirem Society.
Business
Si. clin g, ol 10 'red by
.1
Erenin g '
Edinbui ph and Distriet Radio Society
Sale at Apparatus.
Barnsley and District Wireless Association.
At 8 pun.
.It 22, Market Street.
Simple J'ai re Transmission.
North Middlesex II'
Club.--At 8.30
p.m.
.4 t the Shaftesbury Hall, Bowes
Park
Lecture: "A Cumposito-lruce.
meter," by Mr II". Gartland
THURSDAY, APRIL 1St.

Golden. Green and Hendon Radio Soriety.
At 8 p.m. At the Club Ilouse, W
field tl'ay, N.11,.11.
Lecture, with
Demonstrations : "Methods of L.F.
(iotiplina " by Mr. W. J. T. Crews
15CT).
MONDAY, APRIL 5th.

Ipswirk and District Radio Society.
55, Fonnereon Rood. Ope..

At

Reaction.
The use and abuse of reaction and loose
coupled circuits were briefly touched
upon. Damping due to valves was the
next point mentioned, and the difficulty
of eliminating grid current when grid condenser and leak method of rectification is
adonted was discussed.
Tuned anode coupling for H.F. circuits
increases selectivity, but when several
II.F. valves are connected in cascade the
tendency to self-oscillation limits the efficiency, hence the need of nentrodyne
condensers
to
neutralise
unwanted
cana city reaction.
Hon. Secretary : Mr. H. A. Green,
100 Pellatt Grove, Wood Creen, N.22.
0000

Press Took
An insight into the work carried out
by manufacturers of press tools was provided by Mr. D. S. Richards in his lecture before the Ilford and District Radio
Society on March 2nd. Mass production,
it was shown, is the only means by which
much
electrical
apparatus could
be
brought within reach of the man in the
st reet..
The Ilford Society is offering an attractive programme to its members in the
near fut um Among the interesting items
is a visit to the Barking Power Station.
ocoo
v.

Resistance

Capacity

A vote by ballot in which the voters
were requited to judge the quality of
reproduction given by two amplifiers—a
resistance rapacity coupled and a transformer coupled—yielded surprising, results
at the last, meeting of the Manchester
Radio Scientific Society.
A 28

What the Voting Showed.
In
view
of
pre-conceived
notions
regarding the relative merits of the two
forms of coupling, the voting took a surprising
turn.
The results were as
follow
Resistance Transcapacity.
former.
Music (all-round reproduction)
... 12
30
Speech (volume)
• 42
3
Speech (clarity)
......
8
37
Carillon (volume)
... 44
2
Carillon (quality) .
9
37
These tests, which were carried ont
under perfectly fair conditions, clearly
indicate the high stage of development
which has now been reached by the inter.
valve transformer.
0000

0300

Transformer
Coupling.

All photographs published will be paid for.

For rectification a crystal set was used
which had been adjusted to give the same
input when used with either form of
amplifier. The resistance coupled amplifier, built by Mr. Symes, employed three
valves with amplification factors of 30,
30, and 7 respectively, while the transformer coupled amplifier, of Mr. H. V.
Carlisle's
construction, employed two
valves wit's amplification factors of 16
and 7 respectively.
Two nearly perfect
transformers were used, each 'having a
ratio of 1.4
For the purpose of a fair
test the instruments were concealed behind a screen, a change-over switch providing for an instantaneous transfer from
one amplifier to the other.
A large
Amplion " loud-speaker was employed
fol. reproduction.

HIDDEN ADVERTISEMENTS
COMPETITION
The following are the correct solutions of
"The Wireless World" Hidden Advertisements Competition for the issue of
March 17th, 1926.
Clue No.
Name of Advertiser.
1 Garnett, ‘Vhiteley & Co. Ltd...
2
:1
4
5
li

Page

.. 10
Edison Swan Electric Co., Ltd... iv
Marconiphon. Co., Ltd...
... 1
Sifain Electrical Co.
..
.. 15
&metal Radio Co.. Ltd...
..
.
Britidt Elretrical Sales Organisation.. 3

The prizewinners were as follow:
F. P. Birrell, Sutton
II. L. Price, Car
F. W. Mow, Glasgow

.•

..
..

Ten shillings each to the following:
F. C. Rogers, Lowestoft,
A. C. bimons 10ablethorpe, Lincs,
Robt, 11, 5Iordrhouse London, Wag.
E. Taylor London, S.W.to.

£5
£2
£1

Wireless Transmission of Pictures.
On April 14th members of the Tottenham Wireless Society will have an opportunity of witnessing a demonstration of
the wireless transmission and reception of
pictures.
The pictures will be transmitted from station 2DY at Winchmore
Hill and received at the club-room, 10,
Bruce Grot•e, by Mr. F. H. Haynes. All
past members of the society are invited
to* this demonstration.
0000

Results with a Reinartz.
‘lemberr of the Croydon Wireless
Society spent an interesting evening on
March 15th in trying out a two-valve
short wave set modelled on the Reinartz
principle, which had been made by two
members of the society.
Although only
a small indoor aerial was used the results
proved highly satisfactory, a number of
foreign stations being logged on the low
waveband.
Hon. Secretary :Mr. H. T. P. Cee, 51
and 52, Chancery Lane, W.C.2.
00 00
Warwick School Wireless Society.
Througl the courtesy of the G.P.O. the
Warwick School Wireless Society was
last month permitted to visit G.B.R..
Rugby, the party being conducted oves'
the station by a member of the staff.
The telegraphy plant was first seen in
operation and the members were impressed by the gigantic scale on which
the apparatus is constructed and by the
elaborate safety arrangements.
Several
members are now winding coils to reach
18,000 metres and intend to approach this
wavelength cautiously to avoid accident!
The society hopes shortly to arrange an
" American Night," while n visit to
Daventry is promised for next try•rn.
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PIONEERS OF WIRELESS.
By ELLISON HAWKS, F.R.A S.

12.-1. B. Lindsay Patents First Wireless System.
Lindsay is described as having been aman of profound
learning and untiring scientific research, who—had he
been more practical, less diffident, and possessed of
greater worldly wisdom—w'mld have gained for himself
a good place amongst distinguished men. As it was, he
remained little more than a mere abstraction, and went
through life as a poor and modest schoolmaster.

A

BOUT the same time that Morse was at work in
America, James Bowman Lindsay was experimenting at Dundee. He also used the conductive properties of water in the attempt to evolve a practical
means of communication without wires
His system of
wireless telegraphy combined the principles of Simmering and Steinheil, using naked wires and " earth bat-

Suggests Communication with America.

teries."
Lindsay was born on September 8th, 1799. at Carmyllie, a little village in Forfarshire not far from J. M.
Barrie's " Thrums." He would certainly have followed
his father's occupation of farming had not his delicate
constitution made this impossible.
Instead, he was
placed as a " bot," or learner, under the care of a local

Lindsay's scientific discoveries attracted the notice of
several eminent men of science, and his name was mentioned to the Prime Minister, the Earl of Derby, who (in
Judy, 1858) granted him an annual pension of i,too " in
recognition of .his great learning and extraordinary attainments." This bounty enabled him to devote himself
entirely to his literary and scientific pursuits.
He studied the working of the electric telegraph as
early as 1830,. some live years before the subject had
advanced beyond a lalxiratory state. He does not appear
to have gone very deeply into the subject until about
1843, however, when he proposed to connect Britain and
America by a single wire, using the " earth battery "

band-loom weaver.
The Weaver turns Scientist.
In his early days he had showed a decided love for
study, which his work at the loom did not interrupt. It
is related that often the lad would be seen on his way to
Arbroath with aweb of cloth firmly strapped on his back
and an open book in his band _After delivering his eh ith
and obtaining fresh material he returned to Cal-MN -Hie,
reading his book in the same fashion.
His studious
nature at length persuaded his parents that they might
make him something better than a weaver, and, with
true Scottish self-denial, they
decided to limit their expenses
so that James might have the
privilege of a college training.
They were able to send him to
St. Andrew's University, and
here, notwithstanding the disadvantages of sel f-educa tinn.
he won for himself a distinguished place, especially in
mathematics
and
physical
science:
He matriculated in
1821. when twenty-two years
of age.
Following the ancient custom
of
poor
Scottish
students,
Lindsay spent the summer recess working. At first he followed his original trade as a
hand-loom weaver, but in later
years he took private pupils
and was thus able to continue
his own studies at the same
time.
In 1829 he was appointed Lecturer in Science
and Mathematics at the Watt
Institution in Dundee

also.
Nothing more was heard of Lindsay or his scheme
until 1853, when he gave a lecture in Dundee on " Telegraphic Communication." In the course of his remarks
he sa
" The principle of
submerged wires, such as those
now used for telegraphic intelligence between this country
and Ireland and France, ai-e
no longer necessary.
By a
peculiar arrangement of wires
at the sides of rivers or seas.
the electrical influence can be
made to pass on through the
water itself."
Lindsay successfully
demonstrated
the
possil)ility of his suggestion on
a small scale by means of a
water trough. The lecture was
repeated at Glasgow in the
following August, and Lindsay
became so convinced of the
practicability of his plan that
(on June 5th, 1854) he took
out a patent for it.
His
specification explains that the
" invention consists of a mode
of
transmitting
telegraphic
messages by means of electricity or magnetism through
and across water without sub-

J B. Lindsay
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Pioneers ot Wireless.—
merged wires, the water being made available as the
connecting and conducting medium."
The first public trials of Lindsay's system was held in
1854 across Earl Grey Docks, Dundee, and later across
the 'fay at Glencarse, where the river is about i-mile in
width. We are told that Lindsay would station his
friends on one side of the Taw, enjoining them to watch
the galvanometer and note how the needle moved. He
would then insert his plates in the water on their side
of the river, and, crossing over to the opposite side,
would make a few momentary contacts, reversing the connections a few times so as to produce right and left deflections of the galvanometer needle.
Then he would
return and compare the deflections of the needle which
they had noted with the order in which he had himself
made the battery contacts, and, on finding them to
correspond, he would be supremely happy.
Sir Wm. Preece Examines Lindsay's System.

In 1854 Lindsay journeyed to London and brought his
system of wireless telegraphy to the notice of the Electric Telegraph Co. Sir (then Mr.) W. H. Preece ; who
later became chief engineer of the Post Office Telegraphs, was deputed to report on the system. Curiously
enough, Sir William was subsequently also called upon
to examine Marconi's system, and we are justified in
assuming that, if no other good resulted from Lindsay's
work, it at least served to attract Sir William Preece's
attention and interest him in the subject. Experiments
made in a special testing tank at Percy Wharf, on the
Thames, showed that Lindsay's plan was at least
feasible.
It was probably about this. time that Lindsay heard
that his " great invention " was not new ; that Morse
had obtained similar results in America (as we have
already seen) in 1824 ; and that Alexander Bain had also

Anxious Time for Dutch Amateurs.
We understand from several correspondents in Holland that the postal
authoritias in that country are taking
active steps to discover and suppress all
unlicensed transmitting stations. A few
licences have been granted to wireless
societies and technical colleges, but individual experimenters have not been
encouraged.
A considerable
number,
however,
have
installed
transmitting
apparatus, and their call-signs have been
distinguished by the initial figure "O."
The postal authorities are now proceeding
against these amateurs and, until their
position is officially recognised, they must
be regarded as "pirates."
We understand that several "transgressors " were
traced owing to QSL cards being sent
openly,
and
that
some
well-known
amateurs have had their sets confiscated
in -consequence
Dutch
transmitters,
therefore, ask their foreign con fFares to
avoid correspondence which may bring
trouble upon them.
0000
G200, Capt. Duncan Sinclair, "Morven," Shepperton-on-Thames, continues
working on 23 metres, but is unable to
A 30
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tried (about the same time) a similar experiinent on the
Serpentine.
Lindsay Signals Without Wires Across the Tay.

In August, 1854, Lindsay conducted a further series
of experiments at Portsmouth, and succeeded in transmitting signals across the mill dam over a distance of
about 500 .yards
He seems to have repeated these
experiments whenevei and wherever he had the opportunity. His most elaborate test was across the River Tay,
when he succeeded in signalling from Dundee to Woodhaven, where the river is nearly two miles in width. In
September, 1859, he read a paper before the British Assnelation at Aberdeen on " Telegraphing Without Wires,"
and again carried out experiments across the River Dee.
In July, 186o, he transmitted a current across the
'fay, below the Earn, where the river is over a mile in
width, and although he did not subsequently conduct any
further public experiments in telegraphing without wires,
Lindsay remained fully convinced of the soundness of
his views, and was confident of their ultimate. adoption
until his death.
Lindsay was never married, and after the death of his
mother he lived alone in Union Street, Dundee, surrounded by his books and apparatus and wholly absorbed
in his scientific studies. He spared no expense to secure
the rarest books of antiquity, and often commissioned large purchases from booksellers in London and
Paris. He had never been robust, and even the miserable pittance that he earned as a teacher was not expended upon the nourishment he should have had. His
passion for purchasing books and for acquiring the instruments necessary for his researches led him to starve
himself to such an extent that he stinted his body in
order to satisfy his mind. When at last disease came
upon him, he was not able to throw it off, and died on
June 19th, 1862. after five days' illness.

TRANSMITTING NOTES
AND QUERIES.

obtain many answers.
Some excellent
tests have been conducted with various
European stations, but, though several
American stations have been heard at
good strength on about 20 metres, no
long-distance reports are yet to hand.
G 200 is very anxious, for snecial
reasons, to work with America, Canada
and South Africa.
Regular tests are
made every Sunday at 10.00-10.30 G.M.T.
(with NPC2), and during the afternoon
from 14.00 G.M.T. onwards.
Reports
will be very welcome.
000
Mr. J. W. Riddiough (G 5SZ), White
Croft, Bare Lane, Morecambe, Lanes, has
recently conducted several very successful
test.s on short-wave telephony.
Using

0.150 valves, he transmitted
gramophone record music to ISMUV,
Sweden. which was reported as being
received on two valves at R7 strength.
and on January 19th, with an input of
2.4 watts, lie worked 0 A4Z, the wellknown South African amateur, Mr. J. S.
Streeter, of Capetown.
Mr. Riddiough
is now attempting telephony transmission
to America.
0000
Mr F. A. Sleath, Leamington Spa, asks
us to state that he gave up the call-sign
5H.T more than a year ago, but he still
receives QSL cards which must, be intended for the present owner of G 511-1,
Mr. N. A. Richardson, 68, Finehlev Lane,
Hendon, N.W.4.
0000

New Call Signs and Stations Identified.
G 2APR.—S. C. Coleman. " Waverley"
Radio
Club,
Waverley Road, Small
Heath, Birmingham.
G 2BLM.—J. C. Martin, 94, Little
Heath Road, Foleshill, Coventry (change
of address).
G 2BRG.—S C. Coleman, "Oakdenc."
86, Gladstone Road, Sparkbrook, Birmingham.
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LOSSES TN INDUCTANCE COII S.
Some Deductions from the "Low.Loss " Coil Tests.
By S.

BUTTERWORTH.

T

HE results of thé tests made on readers' coils which
.have been published in recent numbers of The
Wireless World are of great interest to the present
writer, particularly as he has written a series of articles
which is about to be published in Experimental Wireless
dealing with the theoretical values of the losses in inductance coils. In these articles formula; are established
for estimating the copper losses in single-layer and multilayer coils wound either with solid or stranded wire, and
from these formulm rules are established to enable one
to construct a coil to satisfy certain space and stray field
conditions, and at the same time to have the least possible
copper loss.
Importance of Copper Losses.

If these formula; are to prove of any practical value
it is necessary to show that they are capable of predicting
the major portion of the measured losses which include
not only the losses in the wire of the coil but also
dielectric losses and losses due to neighbouring masses of
metal such as the coil terminals
The comparison is the
more necessary since there seems to be a general impression that the main losses are in the dielectric, and that
the effect of spacing is to cause a reduction in the
dielectric losses which more than balances the presumed
increase in copper losses brought about by the reduction
in diameter of the wire.
This reasoning is unsound
because of the assumption in regard to the nature of the
-...ariation of the copper loss. Theory shows that at high
frequencies as the diameter of the wire composing the
turns of the coil is reduced (keeping the total winding
section constant) the copper losses first diminish and
afterwards increase so that there is only one spacing for
minimum copper losses. The fact that a spaced coil has
smaller losses than a closely wound coil is therefore no
proof that dielectric losses are very imixirtant in inductance coils used at high frequencies. The only scientific
method of determining the ielative importance of the
various losses is -either to devise .some method of
measuring the copper losses separately or to calculate
these losses and to compare the calculated losses with the
total measured losses.
It is not proposed to deal here
with experimental methods of separating the losses, but
the results obtained from the tests of readers' coils will
be employed to make a comparison with the calculated
losses where this is possible. We take first the case of
single-layer coils wound with solid wire.
The Singlelayer Formula.
The formula for the A.C. resistance of a single layer
coil of radius a, length b, wound with wire of diaméter
d so as to have a winding pitch cis
b d2
R ac =-Rdc
F + (3.29 + c' 1...1
a

in which F and G aie tabulated quantities depending
upon the diameter of the wire and upon the frequency.
This formula is only accurate when the wire is well
spaced and when the coil length does not exceed the coil

diameter. As regards closely wound short coils, the
formula tends to upder-estimate the copper losses, particularly when the wire used is thick.
This fact must be
borne in mind in making the comparisons.
We will take first the coil described and illustrated on
p. 328 of the issue of The Wireless World for March 3rd.
This coil is wound with 38 turns of bare No. 29 wire so
as to have a mean diameter of 5¡in. and a length of
2Rin. The D.C. resistance of the wire is readily calculated and is found to be 0.35 ohm. The diameter of
the wire is o.o4oin., and the pitch of the winding (coil
length divided by number of turns) is o.0625in. Inserting these values in the formula we get
R ae = 0.35
+ F + 1.7o G).
Now F and G depend upon the diameter of the wire and
upon the wavelength..
For No. 19 wire the following
values hold :-Wavelength soo
F = 2.25
G = 1.37

400
2.61
1.5 t

350
2.83
1.66

320 metres.
2.90
1.75

so that from the formula the copper portion of the resistance should be
1.95
2 18
2.32
2.40 ohms.
It has already been said, however, that the above formula
is only approximate. If we use a more, elaborate (but
more accurate) formula we find for the corrected resistances

2.28
2.56
2.73
2.82 ohms.
The measured values at the same wavelengths are
2.58
3.°° 3.52
3.85 ohms.
Correction for Selfcapacity.

The calculated values have, .however, still to- be corrected for self-capacity. The value of the self-capacity is
not stated, but it is reasonable to expect aself-capacity of
the order of to ,u,uF. for acoil of this type.
Now the self-capacity introduces circulating currents in
the coil, causing increased losses as these currents pass
along the copper portions of their paths. Note that these losses occur even when the dielectric is perfect, and must
be classed as copper losses. They are allowed for by
multiplying the above çalculated -losses by C2/(C- e) 2,in
which C is the total capacity required for resonance, and
c the self-capacity. Taking the given value for the inductance (170 ,uH.), the resonating capacities are
425
266
204
270 µpr.,
and the theoretical resistances on correction for self-,capacity now become
2.40
2.77

3.01

3.18 ohms.

Thus ‘5 have accounted for 93, 92, 86, and 83 per cent.
of ,the measured losses at the four wavelengths.
It is not proposed to attempt to analyse the residue,
amounting in the worst case to 0.67 ohm. It may be
remarked, however, that the measured inductance is
rather low when compared with the theoretical value
(216
A reduction in inductance accompanied by
a corresponding slight increase in resistance may be
I. 31
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Losses in Inductance Coils.brought about by a 'short-circuited turn, but this defect
is hardly likely to be presented in such a carefully
designed coil.'
The detailed analysis will not be carried out for the
remaining single-layer coils, but will merely apply the
simple formula. As in this coil the simple formula has
given a ratio of calculated to measured loss of
2.1 8 /3 .00=0.73 at 400 metres, and the further corrections have brought this ratio up to 0.92, it will be
assumed that a ratio of 0.7 is sufficient to prove that the
copper losses are overwhelmingly predominant in any
other coil at this wavelength.
The following table shows how this test is satisfied

Coil.

SINGLE-LAYER COTES AT 400 31Emcs.
Illustrated Inductance A.
C.Res. A.
C.Res.
on Page
riff.
Obsd.
Caled.

1
2
3
4
5
6

241
242
242
243
243
295
(
No. 31)

140
179
130
102
180
122

6.3
4.0
2.9
1.5
3.8
3.3

3.6
2.9
2.3
1.7
2.8
2.4

Ratio.
0.57
0.73
0.82
1.13
0.74
0.73

No coil has been omitted for which the data were s'omplete or could be fairly certainly obtained from the
photographic illustrations.
The low ratio for the first
coil is readily accounted for. A glance at its illustration
shows that the metal of the plug is situated right in the
field of the coil !
The remaining coils are normal, with the exception of
coil 4.
The data for this coil are rather unsatisfactory.
The number of turns is .given as 42, but No. 16 D.C.C.
wire cannot give 42 turns in the length of the coil, and
as the number of turns as counted on the photograph
and as deducted from the measured inductance is 40,
this valuelles been used in estimating the theoretical resistance.
Even then there is hardly room to accommodate the insulated wire in the requisite space. A value
for the D.C. resistance would have been very valuable
for this case.
Singlel-ayer Coils Wound with Litz.
We now turn to the Prize coil, which is wound with
Litz wire consisting of 20 strands of insulated wire of
gauge 38. There are 56 turns, the mean coil diameter
is 2-1-8-in., and the winding length is 314in.
The simple formula for a coil wound with stranded
wire of the Litz type is 1.9

=Rir„ fr + F + (

+

de

3.29+b/a) ., ,2,.1
C2

n-it Li

I
-

in which do is the overall diameter of the stranded wire,
n is the number of strands, d the diameter of an individual strand, while F and G have the same meaning
,as before, but are found using the diameter' of an individual strand.
The overall diameter of the wire is not
stated, but, taking this as 1 nun. (the pitch is 1.42 mm.),
the calculated and measured resistances are as follow :Wavelength
500
400
350
320 metres.
Calcd. Res.
Obsd. Res.

1.6
, LS

2.10
2.05

2.51
2.4

2.72 ohms.
2.6
„.

'A careful examination of this coil revealed that the probability of short-circuited turns due to faulty insulation
exist.-ED.
A 32
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It is seen that the calculated resistances have turned
out, on the whole, slightly higher than the measured resistances, but, considering the doubt in- regard to the
overall diameter of the wire, the agreement is satisfactory.
It may be, however, that the Litz wire used is an
American product, in which case the specification of 38
gauge is in the American wire gauge system. 2 This wire
is equivalent to No. 42 in the British standard wire
gauge.
Now this will make a considerable difference to
the D.C. resistance, No. 38 S.W.G. giving o.61 ohm,
and No. 42 S.W.G. giving 1.36 ohm. The increase in
resistance with frequency, however, is much more rapid
with the thicker wire, and it so happens that over the
broadcast range the 20/42 wire has a slightly less resistance than 20/38 wire, the values for 20/42 being
1.7
1.9
2. I
2.3 ohms.
These are calculated using an overall diameter of wire
of 0.9 mm. Judging by the spacing in the photograph
of the coil, the assumption of A.W.G instead of S.W.G.
is the more probable, and the calculated values allow
ro an few self-capacity corrections.
However this may be, the double calculation has nit
been unprofitable, as it serves to emphasise the fact that,
for any coil at a specified frequency, there is a best diameter of strand to employ.
In this coil the best diameter of strand is No. 40 S.W.G., which gives the
following theoretica Iresistances :1.4
r.6
r.8
2.0 ohms.
allowing an overall diameter of r mm. These values
could be improved still further by having a larger insulation space betwren the strands, the ideal insulation
space being such that the turns may just be accommodated.
multilayer Coils.
As regards the multilayer coils, it is clear that one
cannot hope to provide a thernetical formula for every
coil which it is possible to wind.
The guiding principle
in constructing these coils appears to have been to attempt
to obtain a considerable air space without having to provide a fram» upon which to support the wire.
Hence
the variety of tortuous windings which are employed.
The constructors appear to be striving for a more compact coil than a single-layer coil, which will have the
sanie inductance and the same, or even a smaller, loss.
The tests of all these multilayer coils has shown that this
goal has not been achieved.
If we compare the best of
the multilayer coils tested with the single-layer coils, we
see that they are equally bulky and have greater losses
on the whole.
Nor is this result confined to amateur
coils.
If the original constructors and exploiters of these
types of coils had taken the trouble to compare their A.C.
resistances with that of a single-laver coil of, say, 3in.
diameter and tin. long, wound fairly closely with the
requisite number of turns, they would have found that,
bulk for bulk, the single-layer coil would give the lower
resistance for any coil intended to be used below about
600 metres.
The above single-layer roil is clearly one which could
be made of the " plug in " variety.
In addition, it requires fewer turns and less wire to produce the requisite
2

An examination of the coil proved this to be the case.-En.
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Losses in Inductance Coils.—
inductance.
It may be coupled as closely as is usually
necessary with other coils, and its stray field is equally
small.
Its only defect appears to be that it looks too
simple to be a gond seller ! And yet not a single coil of
this type was submitted for the competition.
These remarks are only intended to apply to solid
wire coils used for wavelengths less than, say. 600
metres.
Multilayer coils may profitably be used for
Daventry or other long-wave stations
The commercial
coils for this wavelength are not well designed for low
losses, the diameter of wire employed being in general
ton great. The design of Daventiy coils will he dealt
with in the articles in Experimental Wireless.
The only way in which the multdayer system may
profitably be employed in coils intended for use below
600 metres is by the employment of highly stranded I.itz.
Indiscriminate use of Litz, however, is liable to lead to
disappointment, as it is impossible to decide intuitively on
the correct gauge of wire to use for any given degree of
stranding.
Agreement of Theoretical and Experimental Results.

As a result ot astudy of the theoretical losses in multilayer coils, the writer has not only been able to show that
the theoretical losses agree very closely with the measured
losses in well-constructed coils. but has also been able to
simplify the theory so that, by means of a chart and
tables, the correct diameter of strand to employ for any
frequency, inductance, and size of coil may rapidly
he determined.
This chart will be published in
Experimental Wireless.
The theoretical formula for solid wire nudtilayer coils
having a straight winding is as follows :-

t

in which K is a factor depending on the ratio of winding
length to overall diameter of coil and on the ratio of
winding depth of overall diameter, D is the overall diameter, and N the number of turns. The other symbols
have the same meaning as in the case of single-layer
coils. The formula for stranded wire coils is slightly
more complicated.
By means of this formula the following comparisons
have been made between the measured and calculated
resistances in the case of the bettet of the readers' coils
illustrated in the issue of February 24th.
A.C. Resistance
AX'. Resistance
Coil No.
- Cater!.
()had.
17
2:1

2.67
1.7
1.145
1.2 •

2.7
1.9
1.9
1.1

40

Considering the approximations that have had to be
made in estimating the general dimensions, these comparisons are very satisfactory
In conclusion, we give the specification of a zoo microhenry coil, which while hieing reasonably compact, should
be even better than the Prize coil.
Single-layer coil, 44 turns of 27/42 S.W.G. wire, each
strand S.S.C. Coil diameter. din. Coil length, 2in.
THEORETICAL 13 ESISTA ...7CES.
1.44 ohms at 500 metre', er 7.2 ohms per
1.63
„
400
"
8.1
1.80
,
350
..
9.0
.,
2.05

„

300

"

10.2

..

millihenry.
"

It would be interesting to see how these values
pa re with the measured values.

COM -

SIR ARTHUR STANLEY, C.B.E., M.V.O., C.B.

I

N any movement so important as broadca st
in g has
proved itself to be since its inception in this country
a few years
progress is only achieved thr oug h
the co ope ration of many brains, each contributing to
different branches of development. Because broadcasting
is atechnical science, we may sometimes be led to assume
that the success and prouess achieved is entirely :lue to
those workers whose activities are strictly confined to the
technical sphere. This, however, is by no means the
case, and, whilst we owe much to the inventor and professional engineer, we are equally indebted to those whose
organising ability and other qualities of leadership have
been productive of results which, without such organisation, could never have been achieved.
In the issue of The Wirdcss War/d of last week Me
published a supplement entitled "The Listener," which
constitutes the journal of the Wireless League, the
national organisation of listeners. The League is under
the able chairmanship of Sir Arthur Stanley, GALE., a
portrait of whom we reproduce as a supplement to this
issue. The Wireless League was brought into existence
through the efforts of Tite Daily Esp-ress,beeause it was
realised that the necessity existed for some body ,o be
.established which could express the wishes of listeners
as one voice. Haying launched the League, it was necessary to find someone who could be capable of dire^ting

the policy and destinies of the organisation as an independent body, and this became necessary as soon as the
Wireless League had attained sufficient numerical strength
and importance to stand on its own.
Sir Arthur Stanley is, comparatively, a new arrival in
the field of broadcasting, hut his ability to grasp the situation and foresee the possibilities which broadcasting hail
opened up was amply demonstrated in the evidence which
he prepared and submitted personally on behalf of the
Wireless League before the Broadcasting Committee of
Enquiry recently. Sir Arthur Stanley's past work and experience in the direction of big organisations make him
ideally fitted to dire:1 the policy of an organisation of
such natitittal importance as the \''ireless League promise::
to become.
•
During the per'.id Of the Great War he undertook the
chairmanship of the Joint Committee of the British Red
Cross and the Order of St. John. and was responsible
for looking after the twotty-two million pounds raised by
those organisations during the war. He still acts in the
capacity of chairman
I
. this organisation,
whilst, in
addition, he is closely assoeiated with the great motoring
bodies in this couniry, and is chairman of the Royal
Automobile Club. He is also treasurer of St. Thomrts's
Hospital, president of the Hospitals Association and is
closely connected with many other bodies and societies.
A 33
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A Review of the Latest Products of the Manufacturers.
C.E. PRECISION RHEOSTAT.
The design of variable filament vinoslats has to some extent become standardised, and one looks essentially for
smooth, ,reliable contact ,between the
resistance wire and the moving arm, and
also for a scale, knob and pointer of
attractive appearance.
These requirements am to be found in the C.E. Pie.

and leak were found to tally with the
stated values within close limits.
The combined condenser and leak is of
exceptionally light construction, so that

component, so that wiring up call be
carried out beneath the panel, the screw
heads and wiring being lifted front the
surface of the table by means of four
short screw-in legs. The principal merit
of the system is the ease with which sets
can he built up, for by following the instructional pamphlets the securing of the
components is easily accomplished, and

a

Tite

Cosmos

Permacon grid
and leak.

condenser

can be carried on the instrument
wiriLg, though an attachment to the in st i'uncut panel may be effected by means

it
The C.E. Precision rheostat, which is
fitted with an attractive engraved and
and silvered dial.

vision
rheostats
and
potentiometers
manufactured by C. Ede and Co., Byfleet, Surrey. The operating knob has a
clean polished Trolite moulding, while
the dial, being engraved in silver, undoubtedly adds to the attractive appearance of an instrument panel. The one.
hole
fixing which is adopted in the
mounting of the rheostat also secures the
dial. The resistance wire is wound on a
fibre former and mounted so that it, does
. not conte into contact with the underface of the panel, and thus any undue
heating that may accidentally occur will
not result in burning the ebonite. Rheostats are obtainable in resistance values
of 15 to 20 ohms or in similar form but
wound as a potentiometer to a resistance
of 300 ohms.
00 0 0

COSMOS GRID CONDENSER AND
LEAK.
Included in the range of components
manufactured by Metro-Vick Supplies,
Ltd., 4, Central Buildings, Westminster,
London, S.W.1, is the Permtreon combined grid condenser and leak. The condenser, which is of the mica dielectric
type, is held between two insulating
plates securely clamped together by a
clip of moderately thick metal. The leak
Is of standard pattern and can be inter«hanged with resistances of other manufacture.
On test the values of both condens er
A 34

An easily constructed crystal set making
use of varlometer tuning, constructed in
accordance with the Blackadda service
, sheet No. l.

Perinacon
fixed
capacity
condenser
suitable for
attaching to instru went
wiring or mounting under terminals.

Of screws, for which two holes are
provided.
Fixed capacity condensers are also
atainable of somewhat similar huild.
0000
"BLACKADDA" CONSTRUCTIONAL
SETS.
To facilitate the. making up of receiving sets embodying various components and circuit systems, the Blackadda Radio Co., Ltd., 48, Sadler Cate,
Derby, have produced a novel system.
In brief, the Blackadda system makes
use of panels carrying a large number of
holes so that components can be secured
at any convenient posit kit, the fixing
screws being suitably spaced to engage
in the holes.
The fixing screws are in
most instances the terminal points of the

the wiring up, normally a difficult job, is
shown in a form which can be readily
followed and understood.
Every hole carries an identification
number, and the instructions indicate the
position of components by reference to
these numbers. As the numbers appear
on both sides of the panel wiring up is
carried out from the instructions by linking together points of which the numbers
are given.
Instructions for making various sets
are supplied in the form of service sheets,
and are published in loose leaf form with
complete information of parts required,
prices, and wiring diagrams.
0000
In connection with the description of
the variable condenser manufactured by
the French firm of L. Hamm, which
appeared on page 416 of the issue of
March 17th, the manufacturers point out
that the reduction gear movement with
its flexible coupling is supplied as a
separate component apart from the variable condenser which they manufacture.
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SAVOY HILL TOPICALITIES.
By OUR SPECIAL CORRESPONDENT:
The Broadcasting Committee.
Although it, has been announced in the
House of Commons that no statement will
be made respecting the report of the
Broadcasting Committee, 1925, which
was recently presented to the Postmaster
Oeneral, it is believed that the Committee's recommendations will he accepted
practically as they stand, and the proposed Broadcasting Commission will ho
appointed in the early summer in order
to form a sort of Shadow Cabinet during
the remaining few months of the existence of the British Broadcasting Company.
0000

All Serene.
It is surprising that the inquest on the
B.B.C. has caused no perturbation at
Savoy Hill. Even now the molli is proceeding as if nothing unusual had happened, w was likely to happen. The (m'y
fact that seems to influence the otlireiS

of the Company is that they must "keep
on keeping on " with the job. As one of
the highest officials said : "Whatever
happens, we are strong in the faith of a
work well done, and posterity will be able
to judge with what success we prepared
the foundations for future building."
0000
A New Broadcast Item.
The advent of the child, who is to make
her appearance in the programme once a
‘veek, commencing on April 12th, will be
an innovation to broadcasting.
This
(niant prodigue of the ether will be of
the type with which most listeners are
familiar, the type that is often in trouble,
generally wanting something, invarialily
misunderstood.
Mrs. Florence A. Kilpatrick, one of the best-known creators of
child character in fiction, is responsible
for the sketches that have been prepared
for broadcast, and in them she makes the
child lice while she has cleverly avoided
rl nisness.

Summer Programmes.
To meet the convenience of listeners
who take open-air exercise during the
stimuler months until darkness sets in, the
programmes are to be altered in the timing. The two main portions will be given
from 8.0 to 9.30 p.fl. and from 10.0 to
11.0 p.m. The second general news bulletin will be hurt adeast at 920 p.m. Dance
bands will play as usual from 10.30 to
inidnight three times a week.
The
change's will be made in the week beginning April 25th.
ogoo
Oscillation.
The oscillation nuisance calls for urgent
action, not only in tracking down offenders, but also in securing some alleviation
of the trouble ;but I doubt if the matter
has yet been tackled in the right way. The
calling of the names of towns where the
trouble is habitual over the Daventry
aerial has, I am told, proved useful in
some cases, as a listener Livre and there
has written to Savoy Hill asking for information as to how to stop his set from
oscillating.
There is a feeling in some
quarters that, in the absence of any drus. •
tic action on the part of the Post Office,
an improvement is not to be looked for
until the new scheme of higher power is
operating.
But this, after all, will be
merely to relieve the disease, very much
in the same way as super-power relieves
fading. It is not a cure.
000 o
On the Trail.
Some curious adventures bave befallen
listeners who are out to help in putting a
stop to oscillation in their own districts.
In one case an amateur detective's investigations involved the use of a step-Iadder
.to enable him to peep over a neighbour's
garden wall.
What he saw inside the
house and the sequel to the adventure is
now enshrined in the private records of
the B.B.C.
0000

WIRELESS IN SCHOOL. The enterprising pupils of one of the Norwich Council Schools
are constructing a four-valve set for receiving the B.B.C. educational transmissions. The
photograph shows a busy group at work.
Observe the "school-constructed" loudspeaker on the right.

Three Sets: One Aerial.
A listener on Daventry at Berne reports
reception of the high-power station ou
three crystal sets in one house. on one
aerial. The aerial is thrown loosely over
the roof and consists of electron wire. The
middle set only is earthed and all three
sets receive 5XX at good strength.
A
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21,0's Studios,
Although five studios are now in use
at Savoy Hill, the need for additional
studio facilities is becoming more and
more apparent., chiefly to avoid pauses
and delays in the programmes, but also
to enable new experiments in acoustics
to be undertaken.
There are marked
differences in the transmissions from the
studios and those from outside sources,
such as the Grand Hotel, Eastbourne,
the Hobl Victoria, and the Piccadilly
Hotel.
e000
The Echo Problem,
The matter is being constantly investigated by the engineers, and the
development indicated in these columns
last week, when the new scheme of music
control was outlined, is an indication of
the lines upon which Savoy Hill is working.
It is hoped in the near future to
give listeners some happy medium between the obtrusive echo of the outside
broadcast and a too marked utilisation
of damping effects.
0000
Lord Reading.
Lord Reading, on his return from his
successful ten years of office as Viceroy
of India, is to be entertained at dinner
by the Pilgrim's Club on April 28th.
Some of the speeches will be broadcast.
0000
A Boxing Match by Wireless.
While the broadcasting of a boxing
eontest has met with criticism in certain
quarters, the B.B.C. feels that, by including such a transmission in its programmes it is satisfying a general desire
on the part of the public to know more
of the .
:r popular heroes and of what goes
on in a sphere with which the listener
generally is unfamiliar. In this there is
nothing exceptionable. Broadcasting does
not set up a limited standard of interest;
its functions must comprise the covering
of interests of every kind, from prizefighting, the cinema and horse racing to
religious
addresses
and the Budget
speech. Its appetite is insatiable, and in
course of time, Omen this fact and the
value of the medium come to be realised,
obstruction
will cease to have any
influence.
0300
Military Tattoos.
In response to inquiries from listeners,
it may be recalled that the Military Tattoo from Wellington Barracks, London,
was broadcast last summer; but it would
be contrary to King's Regulations to
broadcast the drilling of recruits, as suggested. Moreover, apart from the question of King's Regulations, the B.B.C.
would have no opportunity of carrying out
the highly desirable task of censoring the
commands and comments of the drill
sergeant!
0000
Changing the Guard.
While such a broadcast cannot, therefore, be .undertaken, efforts may be made
to obtain permission to broadcast the
changing of the guard at one of the royal
palaces. Broadcasts of military activities
are always popular, judging by the corre36

FUTURE FEATURES.
Sunday, April 4th.
Loxnox.—Isolde Menges, solo violin; First Part of Dreton foem
Play by R. E. Jeffrey, " Twixt
Dat:Ic and Dawn."
.ABERDEEN.—Dedication
and Presentation of Colours, Aberdeen
Battalion
Boys'
Brigade,
Music Hall, Aberdeen.
Monday, April 5th.
LONDON. — 7.25
p.m..
Series.
Brahms. interpreted by Laffitte.
Band of H. I. Royal Air Force.
MANCHESTER.—ChOTat Vocal and
Instrumental Music.
Tuesday, April 6th.
LONDON.—The
Premier
English
Concertina Band conducted by
Percy E. Gayer.
"Loyalty,"
a one-act play by H. E. Bates.
DAvENTRY--Symphony
Concert.
Choruses from "'fhe Messiah "
(Handel) sung by the Doddington Choral Society.
CARDIN-F.—Fred
Spencer ("Mrs.
'Arris ')
tItAscow.—Musie . and Humour.
•
NEWCASTLE.—Light Orchestral Concert. Au Hour of Variety.
Wednesday, April 7th.
LONDON.—Chamber Music by the
Philharmonic Trio.
BIRMINGRAM.—L;Fand Opera and
Light Opera.
CARDIN-F.—Bristol
Night—Bristol
Glee Singers.
Thursday, April 8th.
LONnoN.—Special ('oie-est by the
Bournetnouth
Municipal
Orchestra conducted
by Dann.
Ethel Smythe,
Sir Herbert
Brewer. and Sir Dan Godfrey,
with Solomon (Solo Pianoforte
relayed from the Winter Gardens, Bournemouth.
BIRMINGRAM.—British
Composers.
Russian Composers.
BELFAST — Hunting
Programme.
Pantomime, "The Babes in the
Wood."
Friday, April 9th.
LONDON.—Coneen by the prizewinning Soloists in the G.W.R.
Music
Festival,
including
Songs, and a Public Speaking
Competition, S.B. from Birmingham.
BIRMINGHAM.—G.W.R. Concert. including Public Speaking Contest.
GLASGOW.—Some Songs and a Fantasy. Station Repertory Company in
" The Heart of a
Clown."
NEWCASTLE.—A RefillSt Night.
Saturday, April 10th,
LONDON.—Sea Shanties sung by
John Goss, baritone, and the
Cathedral Male Voice Quartet.
BOURNEMOUTH. — ‘' The
Holiday
Spirit."
NEwcasun.—Fred Spencer (" Mrs.
'Arris ").
The Station Orchestra.
Third
Edition of
" Listening Time."

spondence received at Savoy Hill, and
listeners may be interested to know that
the Aldershot Searchlight Tattoo will be
dune again this yeat•—on June 15th.
0 0 0 0

Regimental Histories.
A further series of incidents from
regimental histories of the British Army
are to be given in the London programme
on April 24th. Those so far arranged are
connected with the Royal Fusiliers (1854),
the Border Regiment (1811), the Gordon
Highlanders (1794) and the Grenadier
Guards (1857). Other actions associated
‘vith the history of the Life Guards and
the Royal Artillery will also be heard in
this programme.
All the incidents will
be interpreted by chosen players, assisted
by a detachment from the 91st Brigade
Royal Artillery, the 2L0 Military Band
and the Wireless Choir.
oo
Reviving Old Favourites.
Not all revivals of the music-hall songs
of thirty years ago are successful; but Mr.
Leslie Stuart's feature on the West End
stage at the moment is proving one of
the best "draws " in these days of somewhat jaded tastes. Critics who believed
that the songs of the well-known writer
of the music of " Florodora " and other
old-time favourites would have no appeal
for a public whose chief food is jazz have
been proved wrong; and listeners will
know the reason why when a recital of
these songs is broadcast on Anril 7th. Mr,
Frank Wood (tenor) and Mr. George
Fizzy (baritone) will be the singers.
0000
Chez Fysher.
A ea faret performance by time Chez
Fysher company will be broadcast from
2L0 on April 10th under the personal
direction of M. Fysher. This is one of
time original cabaret entertainments, and
has come from Paris to fulfil a few London engagements.
0000
The Crystal Palace.
Broadcasts in time past from the Crystal
Palace have not been good; but time
National Union of School Orchestras is an
event of sufficient importance not to be
overlooked by the microphone. On June
13th, therefore, when time National Union
holds its annual concert at the Palace,
a half-hour's excerpt will be relayed to
2LO.
0000
A Versatile Actor.
On April 3rd Mr. R. A. Roberts ms
appearing before the microphone in his
own sketch dealing with the highwaynian
Dick Turpin. Timis will be a broadcast
version of the play in which Mr. Roberts
has thrilled audiences hundreds of times,
playing every part himself, with only
seconds for complete changes.
He has
a remarkable range of voice, and it is
thought that even through the microphone
he will be able to give each of bis characters an individual existence. Mr. Roberts
has himself specially re-written his
famous sketch for the purposes of broad
cast transmission.

.
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EVERS To
THE PI,T01/
The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addree-ed to the Editor,

Tae Wireless World." Dorset House, Tudor Slreet, E.C.4, and must be accompanied by the writer's name and eddies.%

mit, as a rule, very poor telephony, and roughly the usual
procedure is a call-up of one or several transmitting acquaintances with a request for reports on a "test" transmission,
almost invariably a gramophone record, and usually "jazz "
dance music, which follows. Then "over and listening-in for
reports." One of the others then starts up, generally on a considerably different wavelength, and gives a report to the effect
that the transmission was stronger or weaker than usual, the
modulation better or worse than usual, or that the wavelength
was unsteady, eto
Then tisis transmitter has his turn at the
gramophone, and so it goes on. I offer no opinion on this
matter, but simply state what I have heard on dozens of
Sundays. There is no doubt that the transmissions do sometimes interfere with attempts to receive Continental stations,
even here. It must be very much worse in the vicinity of
Liverpool, Manchester, and other towns, in or near which these
transmissims originate, and it seems probable that they are
causing the interference of which Mr Railton complains, and
not those on 150-200 metres to which Mr. Maurice Child refers.
In this connection I should like to state also that on two
Sunday evenings recently an "amateur " transmitter was working telephony on a wavelength between 300 and 500 metres,
the transinis:-ion consisting of gramophone records, one after
another, without apparently any change-over to reception. Each
record was preceded by "This is (here followed the call sign,
together witls the full name of a firm of manufacturers or
dealers in wireless apparatus, and the town in which it carries
on its busin•isl, please stand by for the next test, which will
be number so-and-so."
I heard tests Nos. 28-32 inclusive on
one occasion, and something about the same on another Sunday.
BROADCASTING UNDER STATE CONTROL.
Before closing down prior to the evening B.B.C. transmissions
Sir,—In your editorial in The Wireless World of March 17th
I should think they would have time to get in forty or fifty
commenting on the findings of the Broadcasting Committee's
records and announcements. Again, I offer no opinion as to
report, you support the theory that broadcasting in this country
the real purpose of these "tests," but merely give the facts.
has grown to be too big a thing to be under the control of a
Llandudno Junction, S.O.
J. H. S. FILDES.
private company. At the same time, you admit that the present
company has done exceedingly good work during its existence.
Sir,-1 wish to heartily endorse Mr. Railton's views as given
Would it not be better to wait until we have some evidence
in his letter reproduced in the March 17th issue of The Wirethat the job of providing listeners witis the programmes which
less World. On more than one occasion I have been on the
they require has become too much for the B.B.C. before scrappoint of writing to the P.M.G. to suggest that amateas• transping that company in favour of a government controlled
mitters should be compelled to close down after 3 p.m. on
organisation of unknown efficiency?
Sunday, except those transmitting ois or below 200 metres.
In some quarters it seems to be taken for granted that the
The Manchester district is blessed with a number of transfindings of the Committee are to the liking of the public. Permitters who work on 350-450 metres and blot out alarge number
sonally I very much doubt this view. I for one look with very
of Continental stations each Sunday evening with their screechgrave concern at the prospect of my programases being
ing gramophones, to say nothing of heterodyning with one
provided by a Government department.
another.
Chest ei .
J. II. S. JONES.
As ail illustration of the above, on Sunday last acertain trans-

LIGHTSHIP TELEPHONY.
Sir,—With reference to the enquiry made by Mr. Ronald C.
H
in to-da's
to-day's Wireless World, he may . be interested to
know that the lightships work on 230 metres with a power of
100 watts. The "Alert " is a Trinity Service steamship, while
"The Walton," which should read "Walton-on-Naze," is the
shore station for the more northerly situated lightships.
I have seen most of the sets, and they are wonderfully efficient, being worked by. the normal staff of the lightship.
Felixstowe
E. CORK.
---Sir,—It may interest Mr. Horsnell to know that several of
the lightships are received here on a one-valve set using reaction. I myself use a loose coupled " Aperiodic" aerial, but
it is much easier to use a direct coupled tuner with series condenser.
Among the stations Ihave received here is the "Shipwash."
which is off the Suffolk coast. The " Alert," which Mr. Horsnell mentions, I believe to be the relief boat, and I also think
Walton is a land station.
The conversations between the operators are most entertaining, in particular during storms. About 10.30 p.m• is a good
time to listen.
A 40 or 30 turn coil would do for the A.T.I. when used with
aseries condenser, though Ithink is 50 would do with a variable
condenser of 0.0003 mfd. and a short aerial.
St. Leonards-on.-Sea.
J. H. McCAT.L.

EXPERIMENTERS AND THE PUBLIC.
Sir,—With reference to the two letters published under the
heading " Experimenters and the Public.' in :your issue of
March 17th, it appears that perhaps there is a misunderstanding between Mr. Halton and Mr. Maurice Child.
Here in North Wales, on any Sunday morning, or evening
between six and eight o'clock, it is possible to hear numerous
amateur transmitt•es on wavelengths which vary tremendously,
some certainly not above 350 metres, others not much below
500 metres, and anywhere in between these limits. They trans-

mitter with a horrible note was complaining bitterly that he
could not hear Isis friend, another transmitter, owing to someone
continuously oscillating.
Finally, he made the following
remarks
It's iso use old man. Icannot get you clearly owing
to the continuous oscillation. It is your next door but one
neighbour. He is wearing horn-rimmed glasses and has a piece
of 'Spearmint stuck in his tooth, etc."
Tisis "hans " was right on top of a Continental station giving
a very fine and strong beat note whenever he crashed in. Needless to say, he had to repeat Isis message as his friend was
evidently unable to pick him up at the first attempt.
A 37
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With reference to Ma'. Child's remarks, I have, I dare say,
spent almost as much on wireless components in experimental
receiving as he has on his transmitting, without causing the
same disturbance in the ether.
Timperley, nr. Manchester.

voices in my own loud-speaker, and gathered from the conversation that Urn+ were the voices of my friends down the street.
So forthwith I connected the flex from my friend's house to
the L.F. side. -if my receiver and, to my astonishment, I received
their voices with just as true reproduction as I get from broadcasting stations. I have since heard them playing the piano
and othe• inet.uments with the same success. If any of your
readers find it difficult to send out good speech and music with
acarbon microphone it would be worth their while to try this.
Creetown, N.B
G. J. RUSHTON.
[Many amateurs are using this magnetophone system in place
of the usual form of carbon microphone.—%.]

ARTHUR F. WILLIAMS.

Sir,—It appears to me that Mr. C. W. Renton is taking a
very bigoted view ot the subject.. You will note that he
"supposes" there are only a few thousand amateur transmitters
scattered up and down the country; he obviously does not even
know the actual number of licensed transmitters working on
their experiments.. He states that the transmissions are
exasperating to a "suffering public," of which he is a member;
well, the cure for his suffering is clearly indicated. Why not
cease from listening to the annoyance?
Also, arc the activities of such men as 201). 2SZ, 2GM. PT Z,
etc., etc., to suffer further restrictions for the sake of BCLs
who think they are not having their money's worth unless they
can listen to the broadcasting all day and night? To me the
most amusing part is that, as Mr. Child points out, Mr. Railton's apparatus is so unselective that even in Cheshire he
cannot cut out a fesv 200 metre amateurs working with the
enormous power of 10 watts.
HERBERT J. SHERRY.
West Ealing.
Sir,—While feeling slightly amused at the letier from Mr.
Railton, we feel we cannot let such an example of unwarranted
seln.lniess pass without some comment from ourselves.
The following -extracts are from two letters received by one
of us on the subject of amateur transmission interfering with
broadcasting :—
"You were transmitting on a wavelength ranging from Glasgow down to Hamburg."
Our reply to this elicited the following startling announcements :—
"Mv statement was that you were on waveleneths ranging
from Hamburg to Glasgow. and this I maintain. My receiving
set is the latest American Superhet. which, w'th the loop I
was using at the time, barely goes down to 950 metres."
These statemeets from a man living 200 yards from the 8-watt
station in Question merely shows the extent of his knowledge.
The wavelength of the station causing the correspondence
has never exceeded 160 metres. measured by a wavemeter calibrated against an N.P.L. Standard.
L. J. FM:FR (ALB).
J. W . M 4TH RWS (ALT.).
R. P. HANKEY (5W).
Wanstead, Essex.
TRANSMISSION BY MAGNETOPHONE METHOD
Sir,—I recently lent a "Mellovox " loud-speaker to a friend of
mine who live, one hundred yards away. The loud-speaker was
attached to my receiver with one huodred yards of flex. The
same evening, after Daventry had closed down, I heard faint

"The Radio Mail."
The principal feature in the seventh
number of this attractive little periodical,
published by A. U. Cosset., Ltd., is a
detailed dew' iption of a short wave
receiver of extremely simple design, in
which special attention has been given
to the avoidance of capacity effects. The
same issue includes an interesting contribution describing the pumping and
capping of valves in the Cossor factory.
0000
Electric Saw for Portable Work.
A new eletric awbench, easily capable
of cutting ebonite, erinoid, fibre, plywood, and light gauge metals, is being
produced by the B.E.N Patents, Ltd.,
100, Victoria Street, London, S.W.1.
A 18
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THE AMATEUR AND MORSE.
Sir,—The fault of gramophone records, as recommended by
Mr. Adshead in your issue of March 10th, is that after a certain
number of runs they are learnt by heart. Years ago there was
advertised in your columns a self-instructor which to a great
extent eliminated this fault. It was a really clever invention,
but somewhat expensive, and it was marred by inattention to
constructional details. In common with the gramophone, it
had the fault that alteration of the speed altered the pitch of
the note, which was rather low at best. This could, I think,
have been remedied.
S. F. W.
Berwickshire,
H.F. RESISTANCE OF COILS.
Sir,—In the issue of Wiftit
Wet
* for March 10th there
appeared a most interesting letter relating to the Hi?. resistance of coils by Mr. C. S. Endersby. He quoted the results of
tests made by him in regard to six different coils. His results,
which hold for a wavelength of 400 metres, are given below,
together with results on similar coils at the same wavelength
and published in rld r Wire Us, Ivor/it on February 17th,
The Wing's,: World.
Mr. E”slersby.
inductInd netNo. Wire riauge.
II F. It, •.
1
16 11.8.C.
130 nth ...
3.8
2
16 D.C.C.
102
1.5
3
Litz.
141
.,
2
4
20 ri.e.r.
srs
16.2
5
20 D.C.C.
128
„
5.8
6
30 enamel.
140
,.
6.3

Wire Cange
22 D.C.C.
16 D.C.C.
Litz.

30 enamel.

pee..
11.1'. it,.,
130 mies.
3.8
102
..
1.5
141
,.
2
283
16.2
128
„
5.8
140
„
6.3

You will agree with me that the accuracy with which H.F.
measurements can now lie carried out is very remarkable!
I have forwarded a letter relating to the same matter to the
Editor of Wireless IVeekla for publication.
While on the subject of low-loss coils, I should like to congratulate Gambrel! Bros., Ltd., on their courage in publishing
the H.F. resistance of their series of coils in their advertisement
in your issue of March 17th. There is, however, one unfortunate omission in their table. The wavelengths for which the
H.F. resistances hold is not stated.
Until this is stated the
propeetive purchaser has not got the full data upon which to
judge the coil.
S. BUTTERWORTH.
Admiralty Research Laboratory, Teddington,
* A journal published by the Radio Press, Ltd.

TRADE NOTES.
Known as the U.L.A. electric sawbench,
it is designed to allow the table to be
lifted clear of the nnitor by simply unscrewing two nuts so that the tool can
be used
portab le work such as cleaning and polishing.
0000

Municipal Trading Protest.
A protest against the practice of certain
municipal authoritites in selling wireless
apparatus in their electrical showrooms
is contained in two booklets which we

have received from the Electrical Contractors' Association (Incorp.), 15, Savoy
Street, Strand, W.C.2.
" It is grossly unfair, 'says the writer.
"that capital raised on the security of
municipal rates should be used in direct
competition with ratepaying traders."
o000
Airmax Agents In London.
The well-known " Airmax " coils are
now obtainable in London froni A. F.
Bulgin and Co., 9-11, Cursitor Street,
Chancery Lane, E.C.4, who have been
appointed sole London agents by the
manufacturers,
Messrs.
Cooke
ait ti
Stevenson, of Sheffield.
A number of price reductions are
announced.
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Operating Valve Filaments born D.0
Mains.
I hare a four-ralre act, v$iny tua bright
emitters and two D.E.5 valves, and
wish to obtain L.T. from my 240 volts
D.C. mains.
low can l determine
the oorrect lamp resistance to use en
series with the mains and L.T. firminds of the set?
M.
This problem resolves itself into very
simple juggling with Ohms law.
The
voltage 240 and the current amperes are
known, taking the consumption of a bright
emitter and a D.E.5 as 0.75 amp. and
0.25 amp. respect ively. Therefore, from the
E 240
formula
we find that a resist- 2
;nee of 120 ohms is called for. A negligible proportion of this (about 2.5 ohms)
is supplied by the valv filaments. Now
the resistance of eight 240-volt 60-watt
lamps in parallel is 120 ohms approxintE 240
ately, because 1=w- 4
-80 =2 amps. where
E 240
W=power in watts and
C 480
ohms.
Provided that these lamps are
ells° in use for different parts of the house
for lighting purposes, at the same time
that the set Is in use, we have an
economical
proposition.
Alt emotively,
there are anumber of small
kW. electric
heaters which could successfully take the
place of the tank of lamps.
0000
A Single-valve Circuit of High Efficiency.
/ wish to construct an offirient
valve receircr designed for the r
eve l).
lion of a lore number of 11.11.0. and
rontinental etalroine ?swan head phones.
It is vier smiry that a coupled
aerial circuit
be employed in order
to give selectivity, whilst smooth control of reaction is essentiol. I have
been given to understand that it is
possible to construct an extremely
sensitive
single-valve
receiver
by
using One coil only. I should therefore prefer to use this circuit provided
that it is sensitive
and
selective.
R.IV
It certainly is possible, as you suggest, to construct a highly sensitive and
selective single-valve receiver using only
one coil, and we illustrate the circuit in
Fig. 1. Using this circuit, reaction control will be found pleasingly smooth, thus

greatly facilitating the reception of distant stations, whilst the selectivity obtainable is of a high order.
Owing to
the fact that the single coil required is
quite easily connected at home, the
instrument can be made up at a very
small cost, and is especially to be recommended to those who wish to receive distant stations with a minimum of expense
and trouble. 'Flic coil should consist of
a total of 100 turns of No. 22 D.C.C.
wire wound on a former of 3in. diameter, tappings being taken at the 60th.
and 75th turns. The commencement of
the winding should be connected to the
grid of the valve, the 60th turn to the
earth connection, and the 75th turn to
the aerial, the end of the winding being
connected to the reaction condenser. It
should be pointed out that in this circuit
no fixed condenser is required across the

spective of the nature of the filament before disaster overtook it. Thus, it would
be possible to fit a valve, originally having
a bright emitter filament, with a dull
emitter filament of either the 2-volt .35
amp. type, or of the 3-volt .06 amp. type.
It would not be possible, however, to
convert a high magnification factor valve
such as the D.E.3B. into a big power
valve, even though a filament with heavy
current consumption were fitted, because
the difference between a sma:1 general
purpose or high magnification factor
valve does not depend on filament characteristics alone, but depends on factors
such as the disposition of the electrodes with respect to their distance from
each other, and the close or open meshing
of the grid.
0000

An Unusual Aerial.
I have been given to understand that it

Fig. 1.—A sensitive and selective single-

valve circuit.

telephones.
Low-frequency amplification
can he added in the usual manlier, the
primary of the L.F. transformer taking
the place of the telephones. but here
again no shunting condenser is required.
This circuit will be found quite simple
to tune.
0000

Re-Filamenting Old Valves.
I notice that certain advertisers undertake to re-filament a burnt-out valve
80 that it has any characteristics desirid by Ilse customer irrespective of
the original chararteristies of the
valve.
Is this really possible?
E.D.S.
It is, of course, possible to fit a valve
with any .ilmarnt characteristics irre-

is possible to use an electric iron as
an aerial. If this is the case, I shall
be glad if you can give me the necessary connections.
It is certainly possible to make use of
the ordinary domestic iron as an aerial
and thereby to obtain results at least
equal to the average indoor aerial. One
method is to obtain a small metal tray
to which a wire should be soldered, or
otherwise attached, the other end of this
wire going to the aerial terminal of the
receiver. The iron should then be placed
on the tray connected in the usual manner
to a near-by lamp socket. Virtually we
are now using the electric light mains
as an aerial, the "coupling " to the set
being effected through the capacity existing between the wire elements of the iron
(which is, of course, in direct contact
wad the mains) and the metal bottom of
the iron, which is in contact with the
tray. The current should not be switched
on, of course, not because it would connect the receiver directly to the mains,
but because of the danger of fire owing
to heating of the iron.
In any case
there would be no danger of " shocks "
or damage to the receiver by direct con•
tact with the mains, because the metal
body of the iron is cotnp:etely insulate 1
from the internal element. A far simpler
method would be to dispense with the
tray and simply drill a hole through the
metallic part of the handle of the iron,
A 39
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and to affix a. terminal therein which
could then be easily coupled up to the
aerial terminal of the receiver by a length
of wire.
This wire can, of course, be
quite long, and there is no need of the
iron being placed in the vicinity of the
receiver. If fairly close to a broadcasting station quite good results can be
obtained by merely placing the iron on
top of the receiver cabinet, relying on the
capacity between .the iron and the coils
within the set to act as a coupling.
0.c co
Correct Connections of the G.B. +
Terminal.
I noticed recenflg in the "Readers'
Problems" section an explanation of
the reason why it is usually best to
join HT.— to L.T.— rather than to
L.T.+, but no rea-son WOd girtn foe
always connreting -G.11.+ to L.T. —
rather than to L.P.+
Can you
explain this?
.
The purpose of using a grid biasing
battery is to make the grid of the valve
a certain number of volts more negative
than the negative side of its filament., and
consequently we connect the
battery
between the grid and the negative side
of the filament.. If we connect G.B.+ to
L.T.+ we are making the grid a certain
number of volts more negative than the
positive side of the filament. Therefore
we have first to overcome the " back positive E.M.F." of the filament battery
before we can begin to make the grid
more negative than the negative side of
the filament.
Let us take a concrete
example.
Assuming that we desire to
bias a D.E.5 valve 4; volts negative, and
that we connect G.B.+ to L.T.+. Now
since the D.E.5 uses a 6-volt battery, it
is obvious therefore that the L.T. + terminal is six volts more positive than the
negative side of the filament. If we connect a 4;-volt biasing battery with its
positive termisial connected to L.T.+.
and then it is obvious that the grid will
still be 1; volts more positive than the
negative side of the filament, and another
six volts negative will have to be added
to the grid battery in order to overcome
the 6 volts positive bias apulied by connecting G.B.+ to L.T.+ instead of to
L.T.—.
The disadvantage then of connecting G.B.+ to L.T.+ is that no benefit
is derived and we hava to use•an IIIMPeeSsarily large grid battery.
0000
An Impromptu Loud-speaker.
I ant 'min !, an 0-e-2 receiver in conjunction
with, o lour-resistance loudepeaker. and recently when dieeonnecting
thu
loud -sy ,:etker
I
found
1h (it
I
could
I(tinily.
but quite elcorly, h, ae the ¡tirai
;lotion prog
mine
ing
from
the receiver itself, although. no tel,
phones or land-epeakee w•-ee attached
to it, 1101', indeed, an gull, re Near it.
ran you exploht f/i
je «,rn,,ue nrni 7
P.

Since in order to propagate sound it is
necessary that some object be set into a
state of mechanical vibration, it ie obvious
that some portion of your receiver must
A 40
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TELEPHONY," by R. D
NCI By Post. 219.

2/6

"THE OSCILLATION VALVE--THE
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APPLICATION TO WIRELESS TELE—
GRAPHY," by R. D. BANGAY. Price 6,-net.
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PRACTICE," by R. D. BANCA? and N.
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easily done by multiplying the candlepower by 4, and gives us 64 watts.
Having now the vo.tage and wattage,
the procedure for finding the normal resistance of the filament is now the same
as for any type of lamp.
Them are
various methods of accomplishing this,
but probably the most direct is to take
Ea
the formula R=
and substitute
watts
when we find that the resistance of the
lamp=900 ohms.
0 000

The Efficiency of Dull Emitters.
" THE THERMIONIC VALVE AND ITS
DEVELOPMENT IN RADIO TELE—
Ihave for along time been using an ordinGRAPHY AND TELEPHONY," by Dr.
ary bright emitter valve in my single
I. A.FLEMING. Price 15 -net. By Post, r5/9.
valve receiver with great success, but
" CONTINUOUS
WAVE
WIRELESS
for the sake of economy I am think.TELEGRAPHY," Part s, by W. H. Exci.2..s,
1.‘.Se.
Price 25/- net. By Post. 25/9.
in') of substituting same by a 2-volt
dull emitter.
I have been advised
Obtainable by pos: (remittance with order) from
by a friend, hone ver, not to do so.
ILIFFE
&
SONS
LIMITED
Ils' states that dull emitters are defiDorset House. Tudor St., London, E.0 4
nitely less efficient than bright entitle,.
or ot Booksellers and Bookstalls
valves, and l should be glad of your
ruling in this matter.
A. C. C.
be vibrating in step with the audioGiven a bright emitter in good condi'frequency electrical impulses present in
tion, and a dull emitter of the type you
your L.F. amplifier.
The most likely
mention in equally good condition, we
source of this trouble is to be found in
would say most definitely that you would
the laminations of your telephone transfind the dull emitter no less efficient than
former, which in all probability have
the bright emitter; indeed, it would probecome somewhat loose.
Since these
bably be found that the dull emitter was
laminations are, of course, directly in the
distinctly more efficient. There is, unpath of the varying magnetic field assofortunately, still a prejudice against the
ciated with the transformer, they will, if
dull emitter in the minds of many amaat all loose, tend to vibrate in the same
teurs.
When these valves were first. put
manner as the diaphragms of the teleon the market this feeling was unphones, and so feebly reproduce any
doubtedly justified, as some of the earlier
strong signals that are received.
Steps
dull emitter valves were very delicate and
should be taken to remedy this trouble,
uncertain ;n their action, losing their
since it does, of course, definitely repreemission rapidly in spite of the utmost
sent so much energy loss in the receiver.
care being taken with them.
Unfortunate experiences with these earlier models
COCO
has produced a lasting feeling of distimet
in the minds of many people. Nowadays
What's Watt?
the dull emitter is an extreinely robust
I ant ronstrucring a -unit for obtaininy
article, and will give sterling service if
different
voltages from sty
240- yet D.C. mains, and, while I used according to the makers' instructions.
This more especially applies to
fully understand that in order to
dull emitters of the two- and six-volt
calculate the value of the --various
class, which, if used with a two- and sixcollages I shall obtain with certain
volt accumulator respectively, am practilam pe, it is necessary that I know
cally " foolproof." The 0.06 amp, valve
the resietanee of those lamps, I am
is, of course, a more delicate instrument,
much puzzled concerning the precise
and requires greater care, and, owing to
method of ascertaining these values,
the
awkwardness of its operating voltsome lamps being marked in candleage, can very easily be damaged by the
'micer and some in watts, which is
ignorant. novice.
Of course, from the
-eery confusing.
Can you shed any
point of view of the pure novice, the
light on this matter?
J.L.G.
bright emitter does possess one great adIt is usually customary for lamp manuvantage, which is that as long as the
facturers to mark metallic filament lamps
filament lights, it can, in nine cases out
with the actual wattage, whilst the
of ten, be taken that it is in working
cheaper carbon lamps are rated by their
order, and when abused beyond all limit,
candle-power, presumably in order to
it burns ont and thus gives the user a
conceal their wasteful consumption of
definite indication of its demise. With an
energy.
There are, broadly sneaking,
0.06 amp, valve on the other hand, it will
three types of lamps available : the
often be found that it will not burn out
ordinar
carbon lamp, taking about 4
even if connected directly across a sixwatts per candle-power; the ordinary
volt accumulator with no resistance in
metal filament type. taking 1 watt per
circuit, although, of course, it will be comC.P. ;and the "half-watt " type, taking
pletely ruined. To all appearance, howhalf-watt per C.P.
Let us take the
ever, the valve is as good as new, and the
specific instance of an ordinary 240-volt
inexperienced user is deceived into think16 C.P. carbon lamp and find its resisting that the valve is still efficient because
ance.
First find the wattage, which is
the filament lights.
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Art you building?

REGD.

BRITISH MADE
COLOURED CONNECTING

E

THE
AUDIO
TRANSFORMER

WiRE"

Red, Yellow,
Blue and Black
fo ot
LENGTHS

10 foot
COILS

Four assorted
colour s trt
an envelope
r,r 1i»

Be sure to
see the
LEW seal

1716
Ratio 1-5 (black finish).
Ratio t-3 (brown finish).
Table-Talker
Brandola
Matched Tone
3o1901 Headphones, 20: -

Obtainable from all dealers
Write

for

free

booklet

to

THE LONDON E
LECTRIC WIRE CO. AND SMITHS LTD
L.Yr'it<

II ir<

/0,

Playhouse Yard, Golden Lane, London, E.C.1

This

mark

Do you want more power

without choking the purity of those smooth,
level tones ? The Brandes ist stage Transformer has ahigh voltage amplification ratio
of t-5. This, together with a straight line
amplification curve, means that the amplification is constant over a wide band of
frequencies, thus eliminating resonance. The
1-3 Transformer amplifies over speech,
pianoforte and harmonic ranges equally
well.
Mechanically protected and shielded
against interaction
Terminals and outside
soldering tags.

Brandes
Manes

LiMlied.

from

296,

any

Regent St., London,

good

Dealer.

guarantees quality.
SUDO

14 1 56 3
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Absorbs shock--Protects your valves
.411.11.PIPlearliFrie
.14`
.
, '•

You know it's good
because of the
name LOTUS.

THE HOM:.=.
CONSTRUCTORS
tr.s.bmeminpot

WIRELESS

SETS

r H HAYNES

•.%...,-..-à-i
.t.e
Test
it
..,
li
a
at
our
,_
...
expense ,-,-ee;-,-.
.1% Here's an oppo t iy
,
7

The Home
Constructor's

UNDERSIDE SHOWING SPRINGS.

Don't have your valves spoiled by
shock. The Lotus Valve Holder has
been specially designed to counteract
the microphonic elements that are so
injurious to the delicate valve
filaments.
The unique and original springs of
the Lotus Valve Holder absorb any
shock and eliminate all microphonic
noises.
Protect YOUR Valves by fitting the
Lotus Holder

EASï

TO

BUILD

Wireless
Sets
By F. H. Haynes.

IN THIS book the author introduces
some entirely original sets which will
make a strong appeal to the home
constructor, on account of the simplicity of construction and the fact
that they have not previously been
described elsewhere
EASY TO UNDERSTAND workiiw.
drawings are given, with practical
circuit diagrams, together with a sufficient explanation of the underlying
principle to obtain a thorough understanding of the construction.
PRICE

1/6

By Post

Valve sockets and springs are locked together
by a mechanical process, making a definite
and permanent connection. Bakelite mouldings, nickel silver springs and phosphor
bronze valve sockets.
Nickel-plated

Junius

VALVE MOLDER
GARNETT, WHITELEY & CO., LTD.,
Lotus Works,
Broadgreen Road, Liverpool

e

sal

......... ........
\2 3

,ionie

Stith

...... -"
.t 12

1/9.

Obtainable from all bomsellers or from
the Publishers of " The Wireless World"

TOP VIEW.

Makers of thz
famous
Lotus
Vernier Coil
Holder

N ET.

Metifion at " The

ILIFFE & SONS LTD.,
Dorset House, Tudor Street,
LONDON,

E.C..i

r un t

for you to try ou tth e
PUREMAX
Loud
Speaker—the marvel of
present-day manufacture.

eSPECIAL TRIAL OFFER
If your dealer is out of stock, post
us 70/- with lys name and we will
send you aPUREMAX by return,
post free. If in one week you're
not perfectly ddighted, reurn it
and we will refund your money in
full, p'.us postage

"PUREMAX
By reason .of its double electromagnetic action and the super
selected mica diaphragm thi ,
instrument is per err in purity c,
tone and reception, and tlistm
is entirely eliminated.

11
I

I-Ili,.

LEE & CHURCHILL Ltd
3a, Hanover Court,
London

E.C.2

e.

The

Amateur's Book
of

WirelessCircuits
By F. H. Haynes

The most up-to-date book of circuits
published.
It contains 117 practical
circuits for reception and transmission,
with notes and descriptive matter.
Price 3/6 net.
By post, 4f—
Obtainable from Booksellers and Winless Since;:
or direct from Me Publishers.
ILIFFE & SONS LTD.. Dorset House, Tudor St..
London, E.C.{.
w w.ro

Electradix

Radios

5-VALVE R.A.F., 10 RECEIVERS, 2 ELF. ,iDet.,
2L.F. in portable case. Condenser and Valves, H.T.
and L.T. Batteries and Headphones. Cost £25. Sale
pi ice £6. With D.E. Valves £6 108.
SUPERSONIC HETERODYNE Sets. The cheapest
solution is the R.A.F. 7-vaive 601.115,000 metre H.F.
Transformers and 3L.F., with plug switching, beautiful
mahogany cabinet.
Gets Daventry with no aerial.
Your existing 2-valve set can couple to this and make a
£35 Het. These R.A.F. Sets cost £4, and are asnip.
As described in" Modern Wireless." Instruction leaflet
with each, £5 lia. Packing and carriage, 4/6.
HIGH-FREQUENCY AMPLIFIERS. 1.600/5,000
metres. 3-valve. Complete with Rheostat end Potentiometer. Price 30
Marconi 7-valve. £7 10s.
New Enlarged Illustrated Catalogue sent Post Free
for 4d. in stamps.
Goods promptly dr ,pataed all evil* the wend.
LESLIE DIXON & CO,
Phone: City 191
218, Upper Thames Street, London, E.0.4
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" BAYNTON
TWO"

P1.9 ,1 t YMIMI`
.
TERMINAL: ARE ras
FINES C MIRIAM
IN THE WORLD
FOR ALL WIRRL311
CONNECTIORS.

BRITISH MADE,
LOUD

SPEAKER

LI your
Peeler
canna.
stipulates!

Two Valve Set.
12

£12

—

12

—O

complete

Months
ONE DIAL

Guaranteed.

C.O.D.

Fro» the Sole Manufacturer e

C. S.

BAYNTON,

/new uton
the rood.;
anide

On Stan*.
(«lures.
thrtpoh th ,

CONTROL.

Including Valves, Batteries, Coils, Loud Speaker, Szc.

6°•

EACH
Post fret

W. J.
CHARLESWORTH,
& se Aston qtre3t.

133, New St., BIRMINGHAM.

II

Nod.
r lied, Plat*, Me
MR% Green. Raft& Bloh
Amber. rellor Braes

BIRMLNCRANL

—

AM,

3

Y

Three

(j

Years'

Guarantee

and

Money Refunded if not satisfied after a week's
trial. This is our offer to all purchasers of The
Bretwood Auto-Audio Frequency Amplifier.
The design and construction of this Amplifier enable us to
make the following statements in all good faith.
THE BRETWOOD AMPLIFIER practically eliminates
atmospherics.
THE BRETWOOD AMPLIFIER enables one to ignore
those ripples caused through local power stations and the
interference resulting from discharge of current operating
electric trains, trams, etc.
Can be used with 3 or more stages without any trace
whatever of distortion or ncii,y background.
To obtain the maximum filtration eflects, at least two
stages ot amplification should.be used.

The Wonderfully Efficient
Reactone Low-Loss Coils.
Wound with double silk—
covered wire, under con—
stant tension, on the same
principle as the Standard
Reactone Coil. Mounted
In
a low —loss
frame,
giving absolute rigidity—
no shellac,
tape, wax,
or fibre.
No.

20!THE
BRETN*001)
AUTO-AUDIO
FREQUENCY
AMPLIFIER.
Guaranteed
tor
three years.
Money refundol
if not sat isfie,1
after a week's
trial.

reo,vr3

Obtainable from
mast dealeS,t,
froto the sale
manufnetore•st

RETWOOD.

Ltd.,

12-18 London
Rem.
Yank 0.. London. W.1

3/9
4/4/3
4/3
4/3
4/6

lo

PRICE

No.

Price.

25

35
40
50
1,0

75
100
150
200

Price.

..
..
..
..

4/9
5/9
6/9
7/6

250

Reactone

m

PROV.

PET

Low Loss Cod

All good Radio Dealers sell Reactone Low-Loss Coils,
and also the Standard Reactone Coils.
In case of
difficulty, write to the manufacturers

Reactone

Ltd.,

88-89,

Chancery

E

Lane,

LONDON, W.C.

Two in One!

Here's asplendid little component,
the %tract combined Grid Condenser and Fixed Grid Leak.
Saves space, time and money.
Built to allow the Grid Leak to
be connc-cted either across the
condener or direct to the filament
of the detector valve.
Price 2/6 each.
For trouble-tore condenser efficiency
alway1
Watmel

specify

the

famous

rzmil

fixed condenser.

Sires up to '002
Sines '0025 to 'OC8

- 2.•

-

. 28
_

.tend a postcard for full ',clads
pardons Wattnel products.

4

the

The Watmel Wireless Co. Ltd.,
332a, Goswell Rd., London, E.C.1.
Itsposentatine tor Lancashire& Cheshire:
Mt. J. B. lievi.e. 23, ilartleY8t.ct•
Leverebulnie. Manchester

EBONITE

OF THE
FIN EST
QUALITY

PANELS CUT ANY
SIZE AND ANY
THICKNESS.

SHEETS
RODS &
TUBES.

Egg Shell

Awarded Silver Medal tor
Ebonite, Crystal Palace Electrical
Exhibition, 1292.

Matt or Polished
Surface.

LARGE STOCKS. IMMEDIATE
DELIVERY.

BRITKAM-EBONITE
Trlepho,i'

e, afro/
7. NEWGATE
2164 (2 lines).

STREET

LONDON,

(Britannia Rubber &

Kamptulicen Ce.L14)

EC.L
&donee

Tel grams

Advertisement; for " The Wireless Wodd " are only accepted from. firms :oe bcheve to be thoroughly reliable.
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The EZI-WIRING Series
WILL SING

will be appreciated by all amateurs who are
anxious to make trouble-free sets this winter.
Each volume gives complete working instructions. detailed measurements and explanations
of the components rp cessary for building highly
efficient sets at moderate cost. A four-colour
wiring diagram enables you to build the set
without any possibility of incorrect wiring.

_7 7_7

ESEOF

THÉ" P

eewpEZI-WIRNG kries. Ncil

No. 1.

A Three—Valve
Portable
Receiver
By Hugh S. Pocock.
NO. 2.
A Three—Valve
Receiver
By F. H. Ilaynes.

Fl LAM EN

1

No, 3.
A Two-Valve &

No. 4

The little switch places at your commit(' each of
Filainents separately, or any 2 in parallel for Power
Amplitic.stion,
Each Filament gives the Valve a New
Life.
ALL VALVES are Guaranteed

Ali

A.

L011410.1 .2

Largest

D.E.2.

Stare,,.

,to •VoLIS, 114.1 AMPS. per Filament
2.8 VOLTS. 0'18 AMPS, per ritimient
1.81o2 VOLTS, n.33 AMPS. pet Filament

02.08. 3 VOLT., trUli AMPS. per Filament
If unable to (Main from your dealcr
NELSON

ELECTRIC

Marton
Telegrama

Vairettellik

Rare,

A THREE VALVE.

9/
157.
1St-

1.IIVIITE1:1,

tendon.

Wituhleden

"HIDDEN ADVT."

COMPETITION

Thiç coupon is a‘milahle tool. Tuesday, to -.m

April

Name of Advertiser.
—

6,

j

THE

li

MEMIIIMMIMI.1

FOR AMATEURS
& EXPERIMENTERS

_

PRICE
NET

2'6

BY
...
POST !!!

2'8v2

ext..* r, e'rui e

r Wireless

LONDON

UWE IL 3011S LTD

6
the above

solution

subject

to

the

01J will find that "The
WIRELESS ANNUAL" is a
real help to you in your
wireless work. It contains a mass
of valuable information. Get your
copy to—day!

published

Name
au..., write clearly;

!:

Address

Obtainable front all boolwllers or direct front:
"Th

Wircless

World,"

Dorset.

flouse, Tudor

Street,

gi26
I

manaMem
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Page

5

A -I

3

WIRELESS
ANN UAL

....

192S

3

31

1—Colour Wiring Diagram

, .

2

I enter
rules.

ILIFFE
a SoNS LTD.,
Dorset llouce, Tudor Street,
LuNDON,

Landon, S.VV.19,

COUPON
for

1

(»Minable trois the publishers
ej " Die Wireless World,"

Cared int.%
COMPLLTE iNSTRUCMONS
Cr W017.1(iNC. DRAWIN,;$

16/8

Wir'éless
Rfalow World
Clue
No.

PRICE 2 /- NET
each volume.
By Post 2 2 each.

PORTABLE,
RECEIVER

irri to cliree.t.

COMPANY

A Four—Valve
Combination Set
By IV. _Mines.

By MP.> .5. POCOCK

POUP. IMPRoV MD TY
'b.abnable

Crystal

Reflex Receiver
By W. fames.

Here is a Valve givin2 you Finest Quality and Volume
wills Leona*, It is of elutlly higo grade as 11.P.
Detector, LF., or Power Amplifier.

JUntion

irelcrs Woad," whim writing

to advciiis,:is, will ensure Prompt ailention.

Loudon, E.C.1.
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To get pure EBONITE, ask for

"

The

1
3

GRIPPLESHELL
Registered design No. 716927.

A device for simplifying Aerial Erection
These brackets are made
from
r best quality
Wrought
Iron painted
with weather-orool enamel.

PRICES

It is made from fines,.
rubber and sulphur and
is guaranteed free from
surface leakage.
RODS.

Erg, Itered Trade Mark.

QUALITY

EBONITE

It proves its quality in
every test. Its polish
will also please you—
ask to see it.

TUEES
SHEETS
PANELS,
Ado your dealer for
ECOL"

MOULDINGS

Combined Corner bracket, insulator and Pulley
.
6. Hold-oft bracket
12.

.11antrfactured by

PARTRIDGE
217a,

&

10/-

ORDERS

WIL.SO/si,

EL
LE
NCG
T
I
R
NIeks.
LEICESTER.

Road,

Ielephone 5812.

RADIO 1

10/6

I.

Amp!e Steck Ready
SEND

3.-

FREE ON RAM.

Loughborough

THE BRITISH EBONITE CO., Ltd., HANWELL, LONDON, W.7

11-6

LOW LOSS
COIL
Ï-Jith
ordinary
coil
holder
for its'-

DIRECT.

If your dealer does not stock this uni no Bail
bearing,
Low Loss, Squam Law,
Precision Con.
denser,
order it direct
Irom
us.
Delivery by
mum,
post
nee.
Twelve
months'
guarantee
covers every instrument.
Send
P.O.
to-cay
to
Bowyer-Lowe Co.. 1.b ., Letchworth.
Ample su;
are available.

THIS " Quality 'Low Loss. Coll is designed for use with
any ordinary co lholder. It is wound in accordance with
the latest resu Is of low loss research. It has flexible
pug ani socket to allow tor variation In the spacing of
the corresponding plug and socket on your coil holder.
The plug is interchangeable with either socket so that the
coil can be used with right or left—handed coil holders.

The Bowyerlowe

With a .0005 variable condenser this " Quality" Coll
covers all wavelengths between 200 and 600 metres.
PRICE

/6

POPULAR

BRITISH — FROM

GOSWELL

START

TO

FINISH

ENGINEERING

97 WHITE LION STREET

—

—

0

Co., Ltd.
LONDON,

N.I

pheow—NIPIIS 3^5I

Low Loss Condenser

TOME Ammar
TIME & WEATHER)
by WIRELESS
By
B. Sc.,

G

II.

/V

F.1? .1. S.,

C11 E L,
F. R.:11 ct.S.

The first half ot this book explains how limesignals are sent and how they may be received
with the utmost accuracy.
The latter part, devoted to the weather, will
enable the amateur to distinguish the dillerent
weather telegrams.
trown bco.
125 pages.
66 diagrams and illustrations.

Price 3f6 net

"Tone -t
hat's the first essential
in aLoud Speaker. Hear the
"Hearthside demonstrated at
your Dealer's—then you will
know what the new cast-in
diaphragm and non-resonant
horn mcans to reproduction
Send post card for new catalogue

c.enerai Radio co. Ltd.,

e

ALL
GOOD
DEALERS,

35/-

DE MONSTRATE1
..SEE
TO.
DAY

235, Regent St., W.1,

By post, 3/9

Obtainable
from
the
publishers
ot
"The Wireless
World,"
ILIFFE 8t SONS LTD., Dorset House, Tudor Street, London, E.C.4,
and all leading booksellers.
W.W.I',
eAnd"ee"•••Wee'NeedNee"..."..."..'",,A.de‘,,j\ee"otret.'d\oe.

Aik ,ettisenicitis for "

he

IV iieless

II tui lui "

only

acccri ,',1 from

?I's

1),•Ii.•:•,•

bc thoroughly reliable.
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MISCELLANEOUS ADVERTISEMENTS.
NOTICES.
THE CHARGE
columns is:

FOR

ADVERTISEMENTS

In

these

For Sale.—Contd.

E

For Sale.—Contd.

C

ROIX Transformers, 5.5 and 3.1, guarXPERIMENTER has for sale, at two12 words or less,
and id. for every
thirds cost or nearest, various Wireless
anteed genuine, 4$. each, postage 4d.—
additional word, e.g., 18 words 1,6: 24 words, 2/
Components, best make, guaranteed perfect ; Continental Supplies, 497, Old Ford Road,
Name and address must be counted.
particulars upoo request.—Box 7211, W IRELESS London, E.
(1920)
SERIES DISCOUNTS are allowed to Trade Advertisers
(5872) VALVES, new, 3s. ad., guaranteed good:
as follows on orders for consecutive insertions, provided a W ORLD Office,
contract is placed in advance, and in We absence of fresh
A TWATER Kent American 5-valve ReceivV tapped 6o-volt batteries, 75. 6d. All post
instructions the entire "copy" is repeated from the
e' ing Set, 200-600 tutu's, nearly new, no Free,
Send for price list.—Withers, Riverprevious issue : 13 consecutive insertions. 5% : 26 conaccessories.
What offers ?-13atlhain, Cam- side, Ringwood, Hants.
(1919)
secutive, 10%; 52 consecutive, 15%.
dory, Cheltenham.
(1876) IATES'rERX Electric Loud-speaker. /I 5s.
ADVERTISEMENTS for these columns are accepted up
to FIRST POST on I'llUitSDAY MOztNING (previons
IGH-TENSION Accumulators.—The Ideal
model,
with
transformer ; 755.-22,
to date of imam at the Head Offices of " Tne Wireless
Loud-speaker Battery, 6o volts, 355.; So Arcadian Gardens, Wood Green, N.22.
World," Dorset House, Tudor Street, London, E.C.4, or
on WEDNESDAY MORNING at the Branch Offices,
volts. 455.; too volts, 55s. ;guaranteed. Good
(t91.3)
19, Hertford Street, Coventry;
Guildhall Buildings,
trade terms.—Pearson. 510, Marston (L
is
a8
n2
e)
, rr °RDA
Low-loss
Neutroformers.—Why
Navigation Street, Birmingham ; 199, Deansgate. ManBedworth, Nuneaton.
chester.
1 don't you try the Torda Neutrodyne cirAdvertisements that arrive too late lor a particular
CirB. Condensers.--Square
.001, cuit for stable long-distance reception.
issue will automatically be inserted in the following issue
• 4S.; .0003, 3S.; 0003, 2S. 0d. ; 0002. cuit diagram and details of the Torda Neutrounless accompanied by instructions to the contrary. All
advertisements in this section must be strictly prepaid.
25. 6d.; low loss .0005, 55. ; .0003, 4s. bd.; dyne Kit 8d., post free.—Cotton & Clarke.
Postal Orders and Che sues sent in payment for adver- Vernier 6d. extra, rost free, all guaranteed.— Ltd., 55-59, Lacy Road, Putney, S.\\'. u.
tisements should be made
mule to [LIPPE
Frazer, Stafford Road, Wallington.
'Phone :
(1900)
& SOLIS Ltd., and crossed
Treasury
Not
es,
143 6 .
•
(1881)
being untraceable if lost in transit, should not be sent as
MISCELLANEOUS.
('SCILLATING Zincite and Contact, as. 6d. ;
remittances.
lIARGE Your Own Accumulator.—Send 3d.
original circuit, is.; excellent
All letters relating to advertisements should quote the 1./ simple,
stamp to-day for lists of our small gas
number which is printed at the end of each advertisement, results; other parts stocked.—Ledsham's, 21)7,
and petrol engines and dynamos, and complete
cud the date of the issue in which it appeared.
King
Street,
Hammersmith.
(1888)
The proprietors are not responsible for clerical or printers'
charging sets, from 20 to 16o watts. — Tom
errors, although every care is taken to avoid mistakes.
ELE I' I1ON ES.—Brown's
type
A,
120
Senior, Cleckheaton, Yorks.
(0013)
NUMBERED ADDRESSES.
1 ohms, a Lissen Ti L.F. transformers, all
ISTRI131:TORS wanted in all the imporFor the convenience of advertisers, letters may be
perfect,
offers.-14,
Brook
Avenue,
Wembley,
addressed to numbers at "The Wireless World" Office.
tant industrial centres for first-class line
When this is desired, the sum of 6d. to defray the cost of
(58o4) of matched Neutrodyne coils and other Ameriregistration anti to cover postage on replies must be added
OR Sale.-4-valve Wireless Set, polish,. il can components.--American Radio Co., 20,
to the advertisement charge, which must include the
mahogany cabinet, " straight " circuit ; Grosvenor Gardens, London, S.\\'. I.
words Box ono. río "The Wireless World." Only the
(0014)
ittuuber will appear in the advertisement.
All teplies
86A, Herbert Road, Plumstead,
should be addressed No. ono, cio "The Wireless World," S. E. 18.
08971
PATENT AGENTS.
Dorset House, Tudor Street, London, E.C.4. Readers who
_ and 4-valve Sets, specially selective, best
reply to 13ox No. advertisements are warned against sending
xxT
BRYSON, B.Sc., Chartered Patent
remittance through the post ffiCel in registered envelopes;
components, handsome cabinets, very
VV • Agent, 29, Southampton Buildings,
in all such cases the use ol the Deposit System is recommended,
awl the envelope should be clearly marked " Deposit cheap.—Box 7325, Witem.r.ss \Yuan) Office.
W.C.
'Phone: Holborn 672.
(1297)
Department."
(
DATENTS and Trade Marks Obtained.—
see DEPOSIT SYSTEM.
OOD Horns for all speakers and grtit
'
it
2-,,
)
1
H. T. P. G('e, Patent Agent, Member
Readers who hesitate to send money to unknown persons
phone attachments.
There's one for R.S.G.B., A.NI.I.R.E., 51.52. Chancery Lane,
ntay deal in perfect safety by availing themselves of our
Deposit System. If the money be deposited with "The Amplion Junior, ditto goose-neck bases, LisLondon, W.C.2.
'Phone : Holborn 1525.
Wireless World," both parties are advised of its receipt.
senola, etc.
There's only one best ; its the
The time allowed for decision is three days, during which
(000 t)
"
A
Ilwoodorn."
—
Manufacturer
:
il
M.ublison,
time, if the buyer decides not to retain the goods, they
REPAIRS.
must be returned to the sender. If a sale is elected we
Ronald's Road, Ilighbury, N.5. List Ir:':'.
remit the amount to the seller, but, if not, we teturn the
RANSFORNIERS rewound to guaranteed
(1914)
amount to the depositor. Carriage is paid by the buyer,
efficiency for 12 01011IhS, 45., or exclyinged
lint in the evert of no sale, and subject to there being no QUPERSONIC.—Sei of McMichael's Tuned
different arrangement between buyer and seller, each pays kJ Transformers, 3 intermediate, Ifilter, and for another, any ratio, 5s.; iron core wirecarriage one way. The seller takes the risk of loss or
oscillating unit, cost
5s., perfect con- wound chokes for L.F. amplifiers, 6s.— t15,
damage in transit, for which we take no responsibility. For
I.inks Road, Tooting.
foot 1)
all transactions up to ¿to, adeposit fee of r/.. is charged ;on dition, accept £2 ios., bona fide sacrifice.—

H

&

c

T

J)

F

3

W

T

transactions over ¿to and under ¿so, the fee is 2/6; over
£5o, 5/, All deposit matters are dealt with at Dorset
House, Tudor Street, London, E.C.4, and cheques and
money orders should be made payable to Butte & Sons
Limited.

Box 74 29, W IREI.EsS Wont» Office.

P
2

(to2S)

Rl MAX Loud-speaker, bronzed finish, perfeel
conditions ;
Meadowcroft, Trentham, Staffs.
0925)
THE SALE OF HOME-CONSTRUCTED UNLICENSED
-VALVE Loud-speaker Receiver with autoAPPAztATUS.
A New Service to our Readers.
matic switching built with best compon\Ve have made ail arrangement with the Patentees
ents; price, including royalties, £6 5s.; 3whereby readers who wish to dispose of ahome-constructed
receiver not licensed under the patents made use of, can valve set, £7 17$. bd. ; Leclanché high -tendo so by means of the Deposit System referred to above.
sion batteries, require
no charging: headThe person desiring to sell, in sending us particulars for
pair.
All parts stocked.
List
his advertisement, will hi every case make use of a Box phones, I2S.
Trade supplied.—G. Small,
No., and should add to the price which he requires the on application.
amount of royalty customarily paid by manufacturers, viz.
161, Greenway Road, Taumon, Somerset.
in the case of Marconi Patents the amount should he
(5924)
calculated at 12/6 per valve holder.
poR Sale. - 14orndept Ultra IV. Receiving
If the purchaser is satisfied with his purchase, the stun
realised will be forwarded to the seller, less the amount
Set, to4S., %yid] Burndept tuning panel,
clue in respect of royalties, which amount will be paid by
5248., Mark IV., as new; ti de luxe instru"The Wireless World " to the owners of the patents
concerned and a certificate will be banded on to the ment.—Box 7422, Wit;: Less Woiew Office.
(1923)
purchaser of the set.

F

oR sale,—Modine,I Omni Re:•eiver,
described iii " :\lodern Wireless," with high.
frequency transformer and speciaiiy engrztved
back •panel, suitable for latest circuit ;
sç
complete, components cost £20.
Seen b.
.v.
appointment.—Box 7272, W IRELESS W ORLD
Office.
(1892)
A4 6

Mention of "The

Wireless

14-ILL I.1

EXCHANGE.

ETF.R, o-soo moving coil Feral. ranti, 5in. parrellase dial, exchange for
similar quality A.C. voltmeter or microameter. —Turpiti, 27, Park Chase, W'embley
Park.
(118 74)

A

SITUATIONS WANTED.

DV ERTI SE R, over 2 year s' e xp er ience
with leading manufacturer, seeks position
as works manager, sales manager, or will
undertake outsitre representation.—Box 7421,
W IRELESS %Vertu.) Office.
(1922)
UR PL US
A pparalUS
from
the
200 VOUNG M an .22„ thorough knowledge reStitt 1055. - 12
large'
cils
in
glass
1 ceiving and transmitting apparatus, 4
containers, 1 h.p. motor and I..T. generator, years' experience, desires situation, take any4-core armoured cable, 2 Ill:Isis, z valve thing; resident in Scotland.-13ox 7427, W IRE(T250), 5 Route loud speaker,
s Burndept LESS W ORLD Office.
(1926)
Ethophone,
3 2-valve receivers,
small RADIO Engineer, 16
n
years' experience,
3
transmitting panel, 1 portable transmitter, t
years designing, manufacturing broadcast
microphone and amplifier, etc. — Apply ; Shaw apparatus, desires post home or abroad;
& Kilburn, Ltd., 154, Wardour Street, \V. r.
P.M.G. certificate, first class.—Box 7428,
(19 ai) WtotmEss Wm.') Office.
(1927)
wheii 7‘•tiling to advertisers,
eits.ire proud)! attention.
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FOR SALE.

WANTED.
POPIES of No. 307, Vol. XVII., No. t,
" Wireless
World."—G. Bruisse, Digs,
Norfolk.
(1867)
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precisely.

Catalogues containing full details may be had
gratis of the Auctioneers,
London.

H.

Minter Square,

•

E.C.3.

1

Cash on Delivery
purchase.

SAlient C.O.D. Service
will bring to

your door

For all joints use

SAlient Soldering Flux

6d. pr tin.
non-corrosive and non-spluttering.

"S. A. CUTTERS," LTD.,

5:17, 18, Berners St., I_ ondon,W.1

the

Horne
Constructor's
Wireless Guide
11, mEs
T

HIS book lorms a most convenient little
encyclopaedia oi wireless technology: the
kind of volume to refer to when in diffiIt solves them for you.

A few of the main features
Outdoor. Indoor and Frame Aerials; Earths,
Variometers
i
or
Broadcast
Wavelengths:
Basket Coils.
Coils, etc. ; Coupled
Circuits ; Common Faults in Tuners ; Reaction and Self-Oscillation : Special Chanter
on Sensitive Single-Valve Receivers; Double
Magnification
Points on Dry
Cells
and
Accumulators, etc., etc.
PRICE

3/6

NETT.

By post, 3 10.
Ofdaina/de from bookseller, or diced from the
Publi,hers ol" The Wireless World,"
Dorset

II IFFE &
SONS LTD.,
House. Tudor Street. London, E.C.4.

Advertisements for " 7"he

Orders 56talon
carriage paid.
Under se. 2d. pet
for packing.

2 RADIO HOUSE.
•
HACAu LAY 55.. fiU00eRSFIELD
.
7
r/ 341 Crà s'IPOROtiCH .HuOPIR5fof to

ITt

any Radio

Accessories. Panels. Cabinets, etc.

culties

VERYuseful manual
giving the maximum
of informationon the
subject.
Following a
simple explanation of the
principles of wireless, the
author discusses the
many methods of tuning
circuits, with explanations
of spade, condenser and
variometer tuning. Other
chapters treat in detail of
the choice, construction
and design of coils, and
give particulars as to size
of coil required, the best
shape, size of wire, type
of insulation, and special
uses of the various coils.

Surer Value
bon Band Drill
and Drills
4,5

. Ø.TAYLOR& c4
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•

Make use al this Empire method
of

RELIABILITY
WIRZLESi
Gt. 1DE. 50.2
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ow- loss

condensers

1
Constructor.' For -our fl..
‘
.. ork plump
tor 21102220
Trgted Condensers- They're
tbr last word in accuracy.
Lowe, are kept nown to
rem. Stout vanes accurately
epaced — engineer- built all
thiough.
They pull their
tattglet in long-rilatano• woes.
leMpt it e
gupp.tot
Ebonite oral plates.

Friega

I

9,005 10,8
'not 12'1

r
a

Obtainable from all booksellers
or direct from the Publishers.. ;

Ole V.tiVtb r, e -.tutted t., br the best
British made valves on the ma, lieu 3 Volt
'06 L. F ..r FI.F only 10 ,6 2 V.,11 34 only
Mt. P.twer Valves 'rem .2/6. Write at once for
our FR
'
,Mil( and get full part iculnr. il
v• or., ales a-tied" we I'apply
di eel. RAI/IONS LTD. Sedum%
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TESTED
CONDENSERS

PRICE 26 NET
By Post 2/10

1. ONDON

Wrde 'or flat

The BRITISH L.K. ERICSSODI
Rig Co. Ltd..
67/2 kingsway London.
W.C.2
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TRAIN YOUR MIND

The 1.nes

THE MIND MAKES THE MAN.
Make up ysur
mind to train and we will dr %viol, Your mind.
Our Courses are many. Our style is sim?le and ea ,y.
Our Teachers are all University Graduates.
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H.T. Accumulators 37/6

J. S. Withers eeD Spooner.

Poor
... 12

Nelson Electric Co., Ltd....
...
Ormond Engineering Co.. Ltd. ...

D

FTTZDATRICK

Chartered Parcae

&

W.C.2

Chanrery Ian',

Tondon
Holborn 459.

CO

,

TR OLITE PANEL5

HTiA•cumulator in the world.

.fii?
l
.i ,tio2any Grain
. 316 lb
Black Engraved wavy 3/9 lh
flack plain polished
3/. lb

Scud for tweiculart no Secretary,

Machins
cut
to your own
measurements.

CAW'RIDOE CORR , RPONDENOF COLLE9E, LTD.,
38, Doulity House. Doughty Street. London, W.C.'

Teqed

to

.o,000

IPUGH'S WIRELESS. 95-101"
Holloway Road. London, N.7

EARTH FAULTS ENDED
Entirely new method of Earth•system efficiency.
2o% to 201% increase guaranteed.
Ideal for all outdoor Earl las. 2/6 complete. post WI. Cash on delivery
desiro.l. Particulars (r ,e.

J. W. Miller, 68, Farrgigdon Street, E.C.4.
'Phone

Cent

HANDBOOKS
There is a handbook 'or every phase of Wirele.s.

Co-volt, 3-amp.-hour oil oubrnergett. Will last ri
htetime. Write for descriptive Folder.
MONET RFTORNED IF NOT 4ATISFIED. Obtainaéle nuilv
40G SIMULATORS ELITE. 31 Waterhouse St., Halifax.
Trade Supplied.
Tebpno.: 1304.

195').

Approved by Radio Association.

Yend a post card for the complete list of books
rublishecl in conjunction with
THE WIRELESS WORLD"
Corset flouse. Tudor St., London. E.C.4.
w.w.2

THE WIRELESS

LEAGUE

MEMBERSHIP AND RENEWAL FORM.
To be filled in by readers who wish to become members of the League, or to renew their membership for a furth ,r
twelve months as from ¡st April next.
To the Secretary, The IV ,reless League, Ehandos Ilonse
Painter Street, Victoria Street, S.IV.1.
*enrol me as a member
Please

renew

my

.
membership o; Tite

Wireless

membership with all the pririlegcs and rights as enumerat&
Legal Advice and Free Technical Advice
ern.0

‘VRITE IN
CAPITAL
LETTER S.

no

Leagne.

required.

Name (in Itt a‘
"if ente ichethei Nr., Mrs.
.4 (We.«

e
A48

'or

Two Shillings,t

Leagetc, including

which

FREE

entitles

me to

Insurance,

l're;

I Keep the Counterfoil tY ;pout Post«? Order.

Please enclose stamped addressee. envelope.
renctratel

Commencing with the first issue in May
to League Notes and News.
Mention of " The

P.O.

Of.11/soi

My Membership No. is
(Thic is only applieable in the ettec

I enclose

in the constitution of the

Wiretess

The Wireless World " will devote four pages in the first issue of each month

Trorld,? when
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The

extensive circulation of

'The Wireless World' is proved by the following letter:
To "The Wireless World,"
Dorset House, Tudor Street,
London, E.C.4.

February 25th. 1926.
King's Road, Tyseley,
Birmingham

Dear Sir,
We think it may be of interest to you to know that as a result of our
advertising in your journal, we have received during the past 12 months enquiries from
amateurs, and chiefly trade houses from nearly every part of the world, and as a result
we have fixed up agencies in many of these countries, with whom we are now doing an
excellent business.
\Ve give below names of the countries from which we have received enquiries,
mentioning "The Wireless World."
Portugal
Italy
Holland
Czecho—
Slovakia

France
Belgium
Spain
Norway
Austria

Russia
Roumania
Egypt
Dutch
East Indies

Yours faithfully,
S.A.LAMPLUGH LIMITED.

Advertisement Rates will be sent on request.
.
AA.
A.
AL..A.
AL.
ALAAAAAL.
L..AAAAAL.
L.
L.
AAAAAA.
A.
AAAL..A.
A.
L.
AAALA.
L.
ALAAAL.
AA.
AAAL.
A.
A.
AA.

A Service that gives Security!
1\ 4 ANY readers naturally hesitate to
1V1 send money to unknown persons.
We have therefore adopted a Deposit
System which gives complete security
both to buyer and seller.
If the money be deposited with -The
Wireless World " both parties are advised
of its receipt.
The time allowed for
decision is three days, after which time, if
the buyer decides not to retain the goods,
they must be returned to the sender.
If

a sale is effected we remit the amount to
the seller but, if not, we return it to the
depositor.
Full particulars may be found on the
Miscellaneous advertisement page at the
end of the book.
Use this service for your wireless
requirements and avoid all risk! Sell
the apparatus you no longer require!
Write out your advertisement to—day
and send to—

PREPAID ADVT. DEPT., “THE WIRELESS WORLD,' DORSET HOUSE, TUDOR ST., LONDON. E.C.4.

?lease
‘).Se
.s‘

-G0%1L
AJete
12

Words
or
Less

1/each
additional
word

1d.

Advertiser's name and address must be counted.
Advertisements for " The

11 abox number is requtred. 6d. exec; must be sent tar drostaes on

Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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IGRANIC - PACENT
Super "Audiofonner"
(Regd.)

Music worth listening to!
Broadcasting has often been condemned by music lovers who have
listened to imperfect reproduction of a beautiful musical composition.
More often than not the transformer has been to blame because it has
not been designed to give that perfect reproduction which makes broadcast music really worth listening to.
There is a vast difference between a cheap transformer which has been
indifferently designed and stinted of material for the sake of economy
and one which is the result of exhaustive research and experiment by
skilled radio engineers and incorporating ample materials of the finest
possible quality for the purpose.
Such an instrument is the IGRANIC-PACENT SUPER "AUDIOFORMER "—it is an outstanding achievement in L.F. transformer design.
It will reproduce with equal fidelity the grandeur of a full orchestral
rendering or the more delicate passages of the solo instruments—the high
notes of a soprano or the deepest cadences of the human voice.
The IGRANIC-PA CENT SUPER
AUDIOFORMER" gives perfectly
uniform amplification over a very wide range of audio frequencies—every
note is amplified in proportion and the results will satisfy the most
exacting critic.
Ratio 3:I—suitable for use in first and second amplifying stages and
with plate voltages up to 500.
Ask your dealer about the SUPER "AUDIOFORMER."

IMP

Exclusive
Manufacturing
Licensees of

IGRAMC

ELECTRIC

149, Queen Victoria St.
LONDON.

The

IGRANIC- PACENT
Super"Audioformer"
(Regd.)

Ratio

3 :1.

It

one

is

of

Price
the

range

JI E

of

of which the Igranic Electric
Co., Ltd., are the exclusive
manufacturing licensees.
The
range includes: Porcelain and
Bakelite Rheostats and Potentiometers, the True Straight Line
Frequency Variable Condenser,
the Elegant Microvern Dial, the
Balcon, the most complete line
of Plugs, Jacks and Switches
in the world, jack Name-plates,
the Radiodyle, the Radio-file,etc.

Pa cent
Radio
Essentials.

All reputable dealers
stock them.

Works:
BEDFORD.

Write for the Igranic
Booklet No. P.71.
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Colonial and Foreign Agents:
UNIT'S» STATER—The International Newe Co., 83-85, Duane Street, New York.
Feance—W. H. Smith A Bon, 248, Rue Rivoli, Paris; Hachette et Cie, Rue Réaumur, Paris.
BILOIUM —W. H. Smith & Son, 78, Marche au, Herbes,Brus•els.
Inora—A. II. Whence Sr Co., Bombay, Allahatead and Calcutta.
Bourn AFRICA—Centro! New. Agency, Ltd.
AceeeRLIA—Gerclon & Gottl, Ltd., Melbourne (Victoria). Sydney (N.S.W.1, Brisbane (Queensland). Adelaide (S.A.), Perth (W.A.) and Launceeton (Tasman(a).
GABADA —The American News Co., Ltd., Toronto, Winnipeg, Vancouver, Montreal, Ottawa, St. John, Halifax, Hamilton; Gordon S Goteh, Ltd. Toronto ; Imperial New. CO.,
Toronto, Montreal, Winnipeg, Vancouver, Victoria.
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