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“Dark Oak " Model A.C.5, Price £6 :0 3 0
Other Cone Models from £3: 15 : 0

Shut your eyes and listen !

The artistes are there, each
instrument is there, every word
and every note is reproduced with
ﬁdelity—you might be in the
studiol  Try this for yourself
and you will understand why the
AMPLION Cone is known as
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Announcement of Graham Amplion Limiled, 25, Savile Row, London, W'.x,

B G. F. Mansbridge himself
SR

RIDG
cAo'l‘!SDENSER

is behind Every
Dubilier

There are many “Mansbridge Type ”
Condensers for you to choose from,
some of them British, some of them

O TSI O [
0

Foreign, some of them good, others
quite good.

Perhaps you find it difficult to make a
choice.

Try the simple expedient of asking for,
and seeing that you get, a condenser in
a maroon coloured case with the words
Mansbridge Condenser on the case
as shown above.

Tested to 300 volts D.C., self sealing,

igh insulation resistance to case, bake-
lite bushes, screw terminals, soldering
tags, and, most important of all, backed
by the name of the inventor as well as
by the Dubilier guarantee of complete

E{) satisfaction.

——
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That is the condenser for you.

001 to 0-1 uF 26 'OuF - - 4.
0-125 to 0-2 uF 28 20uF ~ - 5.
0-25 to 03 uF 3- 30,F - - 8-
0-4 uF - -~ 33 404,F - -10-
0-5 uF - - 36 50uF - -—12-

Prices for special capacities and test voltages on request.

TC 6

Advt. of the Dubilier Condenser Co. (1925) Ldd.
Ducon Works, Victoria Road, North Acton, W.3.

Mention of *“ The Wireless World.”” when writing to advertisers, will ensure prompt attention

Waivetsity ot Sourhern Calitornts

Mansbridge Condensel l
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Resistance Coupling

to true reproduction

IS
the right way

Quality of reproduction has no relationship to quantity of amplification, but
only to the shape of the amplification— frequency curve.

Curves and statements have been published comparing a transformer with a
resistance unit employing high anode resistances and a high impedance valve.

SUCH COMPARISONS SHOW—
For the TRANSFORMER :— For the High Anode RESISTANCE UNIT :—

. . , . No Distortion on low notes
Distortion on Low due to insufficient 5
The Distortion o Notes (du Distortion on high notes (duc to the relatively

primary inductance). low impedance of the valve capacity shunting
. | the high anode resistance
The Distortion on High Notes (due to resonance g ).

iy ot Note —The“Cosmos” Resistance Unit does not use
high anode resistances for this very reason.

The “Cosmos” Shortpath Low Impedance High Voltage Factor Valve does not
need high anode resistances to obtain good amplification.

The “Cosmos” Resistance Unit has a high value coupling condenser and normal
grid leak thereby bringing in those low notes which make music.

VOLTAGE AMPLIFICATION - ONE STAGE
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the amplification—
frequency curves of a
good transformer, a
high anode resistance
unitand the“Cosmos”’
Resistance Unit using
low anode resistances
and large coupling

s
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VOLTAGE AMPLIFICATION -ONE STAGE

2| Frequency - Musical Soale | -1 condenser. B H—t—‘rmmy Musical Scale [~
zsso-ooeoowog gg zsso-ooeooooo§§§§§

These are comparable

This is incomparable
o TR 9 Q
(Cosmos
UNIT

FOR RESISTANCE CAPACITY COUPLING
Adut. of Metrovick Supplies Ltd., 155 Charing Cross Road, London, W.C.2

ATl

Advertisements for ‘“ The [Wireless World *’ are only accepted from firms we believe to be thoroughly reliable,
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The Langham Portable (measuring
only 15" X 15" X8 when closed) is
a 4-valve set having a special
Langham circuit giving perfect
loud speaker reproduction of
British main stations up to 150
miles, and of Daventry and such
continental stations as Radio Paris,
Berlin, Madrid, Hilversumand many
others up to at least 400 miles.

Aerial, earth, batteries and loud
speaker are all included in the set,
which is ready to work the moment
you receive it.

There is only ONE tuning control !

You may try it vourself for a week:
send us full price or initial deposit and
we will let you have the set. If vou
don’t like it, send it back and we will
gladly refund in full.

Write to us direct for full
particulars.

30 GNs.

Complete and absolutely ready
for use.
DEFERRED T[ERMS,

Initial deposit of £s and 13
monthly instalments of £2.7 .6,

(!

) am- k,\” l

9 /
NEW OXFOQD /STREET,
LONDON W.C.1,

Telephone : Musmm 2878 and 8293.

.

T=: ARE YOU
—~ PROUD

OF YOUR

—i+— AERIAL MAST

or is it tottering beneath the
burden of its responsibility ?

EFFICIENT, HANDSOME;, and
» ] an Ornament to any Garden

14 “LAKER’
e STEEL MAST

i 30 e 2216

L COMPLETE WITH ALL ACCESSORIES
__',\., AS ILLUSTRAT

-

Can be erected in a 1ew minutes.

" . Occupies only 4’ 6" radius. Send 1 -

\' extra for part carriage. We pay the rest.
Send cheque or postal order t>

i J. & J. LAKER CO.,
j— 10 Engineers, Beckenham, Kent.
10 W Contractors to H.M .Government, The 3.B.C . etc.

On the Admiralty List.
Money refunded if not completely satisfied.

THE M AST for the MILLION

SHORT-WAVE TRANSMIISSON

AND
RECEPTION

(Described in last week's issue)

KEYSTONE TRANSMITTING COILS
MADE EXACTLY TO MR HAY‘NES' SPECIFICATION 1 8 /6
AND GUARANTEED . PER SET
IMPORTANT. Stt lha! !he name ‘‘ Keystone’’
appears on every Coil. Accept no other.

CHOKE COILS—EXACTLY AS DESCRIBED, PER PAR 3 /=

All other Parts in Stock for Mr. Haynes
Transmitting Set. Write for List.

THE EMPIRE SHORT -WAVE RECEIVER.
WE CARRY IN STOCK ALL PARTS FOR THIS SET
Including: 2 Low Loss Variable Condenseu ‘0002 mid. with_vernier dials
£1.8.0. 1 Filament Rheostat 2s. 8d., | Potentiometer 2s. 6d., | Ferranti A.F.3
L.F. Transformer £1.5.0, 2 Fixed Condensers ‘0002 mid.. wnh bases 4s. 6d.,
l Fixed Condenser "00} mfd. with base 23. 3 2 T.C.C. Fixed Condensers

2 mid. 9s. 8d., 2 Valve Holders 2s. 0d., | Porcelain Grid Leak Base 6d.,
1 Dubilier 3 megohm Grid Leak 2s. 8d., I S ecial ready-wound Coil 7s. 6d.,
| Special H.F. Choke 83.8d., 2 Spring Clips 15. 0d., 3 3-way Porcelsin

nnectors 9d., | 2-way l’orcelam Connector 2d., Sundry Supports, Wire,
Screws, Flex, etc., 23. 8d.

Remember that our famous Pilot Service guarantees you good results.  Our
Technlca] ﬂnd seerce Depl wl" ﬂdvlse !nd help you lree Of Chsrge

(1 Do not fail to send for the latest edition of the Pilot Manual. Fully
illustrated and containing much useful advice, this book should be in the
hands of every enthusiast. Posl free 3d.

PETO-SCOTT CO., Ltd,,

71, CITY ROAD, E.C.1 and
62, HIGH HOLBORN, W.C.1

ALSO AT 4 MANCHESTER STREET, LIVERPOOL.

Mention of *“ The Wircless World,” when w:iting to advertisers, will ensure prompt altention. A2

-
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"LEWCOS 6-PIN COILS

have been approved by engineers responsible for

RODNEY

1 6-pin Centre Tapped Secondary RESISTOR 2

Acrial Coil. Ref. SSTP .. 10/-
1 Magnetic Reaction H.F. Trans- 1 6-pin Aerial Coil. Ref. RTA 10/~

former. Ref. MRT .. 10,- !
2 Rectangular 6-pin Bases 3/'- each. 1 Rectangular 6-pin Base .. 3/-

NELSON & COLUMBUS ‘
1 6-pin Centre Tapped Secondary

Aerial Coil. Ref. SSTP .. 10/~ RESISTOR 3
1 Split Primary H.F. Transformer. 1 6-pin Aerial Coil. Ref. RTA 10/~

} Ref. SPT 50 cC .. 10/

2 Rectangular 6-pin Bases 3/- each. 1 Rectangular 6-pin Base .. 3/-

To obtain the best results use

s WCOS Coils

Regd. Trade Mark.

Full particulars on application to

The LONDON ELECTRIC WIRE COMPANY & SMITHS LTD.,

7, Playhouse Yard, Golden Lane, lLondon, E.C.1.

DO NOT SPEND MONEY ON EXPENSIVE &
TROUBLESOME APPARATUS for H.T. SUPPLY.

“Much is written in the wireless Press on high-tension

.tupply, accumulator, rec!iﬁers and smoothers for main
This is an extract A.C. and D.C. current, and so on, but from my own
from a letter experience it would be futile to try any other method
recently received : than that of your high-tension batteries. It certainly

is the ‘no bother’ source of energy, and the * Ever

Ready ’ servant of,

Yours faithfully,”

SAVE MONEY AND USE

(Regd, Trade Mark) ARE SAFE, PUREST

p ¥ INTONE.CLEANEST
IN USE, FREE FROM
TROUBLE, LESS IN

COST than any other

BRITAIN’S BEST BATTERIES  fom of Hish-Tension

supply.

Service Dept. D.L., Hercules Place, Holloway, London, N.7.

BI Advertisements for *“ The Wireless World ** are only accepted from firms we believe to be thoroughly reliable.
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The Set that received 9
AMERICAN Stations for 24 hours 4

-DDYSTONE

2 Va]lve SHORT¢WAV]E Receiver.

OU can listen to the American short-wave stations any night on

this set; reception at times being loud enough for a Speaker to

be used. During the recent short-wave tests, the programmes
from one or the other of the American stations 2XAF—32 metres and
2XAD—22 metres were received on a standard ' EDDYSTONE " set
during the whole of the 24 hours, this time including 18 hours of
daylight. Every set is guaranteed to give equal performance, and in
addition to the American Short-Wave stations. there is the new Dutch
station PCJJ on 30 metres, which can be received easily, together
with other Continental experimental stations, and a large number of
amateur transmissions. The set is simple to operate, is contained in
a first-class oak cabinet, with an instrument panel of glass.
A short-wave receiver 1s ideal for reception in tropical countries where
reception on the ordinary broadcast band is out of the question. It
you are so situated, this set should receive your best consideration as it
will bring hours of enjoyment to you.

o P If you wish to construct your own S.W. receiver
— R ICE: q send for Catalogue of ‘“ EDDYSTONE"” guaramnd

ziw. :ecelver 00 00 £10.0.0 S.W. apparatus, with designs.
1 o 00
us Royalty £1.5.0 LONDON SERVICE DEPOT:
STRATTON & CO., LTD., Balmoral Works, WEBB'S RADIO ELECTRIC STORES,
Bromsgrove Street, BIRMINGHAM 164, Charing Cross Road.

s GAMBRELL

; CENTRE TAPPED COILS

OAK CABINET

These mbeunivlerul coils, their
HI8 ular model use Dot being limited to centre
Thu roat tist, lege e AIALN S tapped circuits, They can be
Top compartment for set. LT. SUPPLY UNIT % :’E:g:d ‘,';:’;e;"".’r;‘:“d"d ':c“"“
d  bottom campart Sed paee o
en O Uml in conjunetion with a 2, 4 or 6 volt mmulltor\ pled is very small,
SN (ot with no fese of overchargiog, Appros. No.
Fitted with lock and key. Mains consumption is negligible and there is no danger of BIZE, PRICE. of Turns,
8ize No. 1 takes any set shock, the unit being eatirely insulated trom a2 - - 410 - - 13
or panel up to 24 x 8 in. Mams supply. ; 45/10 s 33
Size No.2, set or panel . 6 Bl 5’5 N 0
‘ up to 30x9 In, 1u- Charge and dischargs Ammeter 10.- extra. B 58 50
‘% oxtea. In Mahogany with 7 days free trial againast cash. Guaronteed for 12 months, (3] 69 73
Cabriolle legs, 8ire 1, D 6."3 .+ 100 Coils, €
4.7 .6 wns siws 16 _:': E :rl: ki:ﬂmaﬁi N':rc‘ oNo';G'S gg_’n Bl 99 10 mppe e U
ial si uisem " y O.E.210. F N D +44 Details of
Delivered Free in U.K. Special sizes lo order, *Phone: Btreatham 6731, o 1%'0. o o & i” mm(h:‘b:!

W'rite for Illustrated Price List, Let us quote for your oswn designs

Wholesale Distributors: H.T.C. Electrical Co., Ltd.,
F. DIGBY, 9, Banbury Road, South Hackney, E.9. 2,

Bounndaries Rd, Baltham, 8, W.12,

GAMBRELL BROS
!78 Victoria St., London,

Made in Two

D d for
esigne use Patteras,

with the * Tapa™

EVERYMAN FOUR COILS Phon, Plu, tor WlEntier. 313
0 Sl’hone or Loud each,
The Wireless World says : Speaker  exten- No. 264, Beries
*“The Chakophone  tolls can L:;(' :n‘:nnt'm ;vl;% :m‘n‘ P“ue:l:h. 2/9
o g J 11

i E’v;erymh:l Foul‘l; N :v:cﬁlrer. l:u connection li' ,:, -:‘5'-0 .:;u‘ci
wo. a8 ng elecirically correct, qu.rcd will taks

the coils are well flalshed, and, - Pper 1or panel »
with the wreen silk-covered 31/ air all Standard base-boa

e e u%a'sif | | W. J. CHARLESWORTH

00d appearance. Local Radio Desler
EAGLE ENGINEERING CO., LTD., WARWICK. 88, ASTON STREET, BIRMINGHA’

Manufacturers : cannot supply
Mention of “ The Wireless World,” when writing to advertisers, will ensure prompt attention.

|
‘. —

with | nooklet  sent ; Plugs, BRITISH MADE. mounting,
|
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and Cheaper-
and why

For a moderate initial expenditure you get years of
constant H.T. supply for an annual upkeep cost of
from 2/2d. for a 2-valve set to 6/= for a 7-valve set.
Compare this cost with your present H.T. expenditure !

In addition you get constant voltage which permits your set always
to operate at 100% efficiency.
The “GEEKO” H.T. Accumulator is selfscharging, a simple
operation needed about once a fortnight. You just switch on to
the mains before retiring to bed, and the unit is ready for use
again in the morning.

WRITE FOR FULL PARTICULARS.

-

Tz

KI Q}“’é s i A I
i

fim

Sold by all

WIRELESS DEALERS. Prices—

Cat. No. 0.660.

A Al i it i o |

Cat. No. 0.661.

e e i

Without OSRAM
Lamp for Resistance.

A LTI

H.T. ACCUMLILATOR & CHARGER

FOR DC. MAINS

100 volts £6.6.0

120 volts £7.7.0

Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2.

e3 Advertisements for ** The Wircless World ** are only accepted from firms we believe to be thoroughly reliable
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LOUD SPEAKERS

By N. W. McLACHLAN, D.Sc.

HE purpose of this book is to describe in a simple

I manner the major principles of the design of modern
loud-speakers—chiefly of the large diaphragm type—and
some associated circuits. Throughout the volume the author
has refrained from a too technical treatment of the analytical
side of the subject. The book is clearly written and fully

A Practical Manual illustrated by numerous diagrams and photographic reproduc-
describing the Prin- tions. A chapter showing how to construct a loud-speaker
ciples of Operation, will appeal to many amateurs.
Performance and A Résumé of the Contents:

Design. GENERAL ACOUSTIC PRINCIPLES: LOUDNESS OF REPRODUCTION

AND ITS INFLUENCE ON QUALITY: RESONANCE CAUSING BLURRING
OoF COMPLEX SOUNDS: PRINCIPLES AND DESCRIPTION OF HORN-TYPE

Price 2/6 net LouD-SPEAKERS: LATERAL MoTioN OF AIrR: EFrFect oF Horn
LexGTH : PRINCIPLES OF LARGE DiaPHRAGM SHAPE: CONE Dia-
By Post 2/8 PHRAGMS : REFLECTORS: RoOM RESONANCES: STANDING WAVES:

N

AcousTic SHADOWS, ETC., ETC.

e

From all leading booksellers or direct from the Publishers :
ILIFFE & SONS LIMITED, Dorset House, Tudor Street, London, E.C. 4.

LA X7

> > The letter printed below has been recevved from
DlSpOSlng Of a recent advertiser in ‘‘ The Wireless World.”
It affords convincing proof of the advertising

value of the Miscellaneous Columns of the

Surplus paper, and indicates a method of disposing of

surplus wireless apparatus or components. i

Write out your advertisement to-day!  Full

App aratus ! particulars arve given on the first page of

Miscellaneous Advertisements.

“......You may be interested to learn that as a result of my
recent advertisement in “ The Wireless World” I have already
disposed of the greater part of the surplus components advertised, :
and have realised the sum of £6 . 11. 6. .

‘“ The publication of this information may be of interest to others who
have surplus components, and who, perhaps, do not realise that there
is a market for them at reasonably low prices.”

D. R WHITE,
35, Elim Road N,
Prenton, Birkenhead.

Mention of ' The Wiieless World,” when writing to advertisers, will ensure prompt attention. B4
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GECoPHONE LOW LOSS
SLOW MOTION CONDENSERS

This precision instrument combines every possible improvement in condenser
design, together with slow motion movement which is far more effective than
the addition of a vernier dial—more selective, easier to use, and less costly
than the combination of good vernier and good condenser. With the appreci-
able price reduction now announced, resulting from increased production,
* GECoPHONE. " Low-Loss Condensers bring the best reception within

reach of every constructor

REDUCED PRICES

SQUARE LAW TYPE—

B.C.989 - - ‘0001 MFD - - 17/6
B.C.991 - - ‘0002 .. o 5 17,6
B.C.993 - - -00025 - o 17/6
B.C.995 - - 0003 - - 17/6
B.C.997 - - *0005 S . 19/6
B.C.999 - - ‘001 - - 27/6
STRAIGHT LINE FREQUENCY TYPE—
B.C.6 - - ‘0003 MFD - - 19/=-
B.C.675 - - ‘0005 ., - - 22/-

GECoPHONE LF. TRANSFORMER

Known everywhere as the highest standard of transformer effciency, GECoPHONE
L.F. Transformers are now absolutely guaranteed for 12 months from date of
purchase. So great is the demand for the popular_4-1 ratio model, that we are able
to announce & substantial price reduction.  Buy GECoPHONE L.F. Transformers,
knowli\n' that they are guaranteed and are the finest transformer value obtainable
anywhere.

GECOoPHONE!

SRR Smm Y

(RECIBTERED TRAOK MARAK)

THE WORLD’S STANDARD IN CONDENSER AND
TRANSFORMER DESIGN.

Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C2.

85 Advertisements for ** The Wireless World 2’ are only accepted from firms we believe to be thoroughly reliable.
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00 HE fellow who told me to buy a Cossor
Valve must have had a soft spot for me.

Now if T want to do you people a good

turn I'll just say ‘Sec that vour valves bear
the name Cossor and vou can be certain of
hearing radio as it should be heard”. Cossor
Valves give rich colourful music with all the
character and beauty of the original—with
nothing added and nothing taken away—
music that will satisfy the most captious critic.

Cossor

the melody maker

Advt. A.C. Cossor, Ltd., Highbury Grove, London, N.5.

Here is why
Cossor Valves
last longer

ORMALLY the Filament of

a valve is a slender thread

of metal subjected tointense
heat. From the time the first
valve was made, heat—in the form
of an clectric current—has been
required to produce the neccs
sary electron cmission from the
filament

But Heat—although a good
servant—is a bad master. His
thicving fingers have robbed every
filament of many hours of useful
life. Throughex:essive heatmetal
becomes crystallised.  When in
this brittle state it is susceptible
to the slightest knock. Even
expansion and contraction under
tension is sufficient to causc a
fracture. That is why the ord-
inary valve has only a compara-
tively short life.

Now at last Heat has met his
match. His services have been
dispensed with. The new Cossor
Kalenised filament is made under
entirely new principles. It is
unlike any other filament. It gives
off a tremendous emission prac-
tically without heat. The
familiar glow is absent. Experts
agree that the Kalen sed filament
is one of the greatest fundamental
improvements in wireless.

Even after prolonged use the
Cossor Kalenised filament never
becomes brittle—it is still pliable.
Whilst the emission is hundreds
of times greater than that to be ob-
tained from an ordinary filament.
Obviously the greater the emis-
sion, the more cfficient the valve
and no other valve equals in in-
tensity the emission given off by
the Cossor Kalenised Filament.
That is why Cossor Valves are
setting entirely new standards
for volume, for purity and for
uniformity.

Save money
by using
Cossor Valves

In 12 types for
2, 4 or 6-volts

Gilbert Ad. 9158,

Mention of * The Wireless World,” when writing to advertisers. will ensure prompt attention. BO
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Editor : HUGH S. POCOCK.

Telephone :  City 2847 (13 lines).

CovenTry : Hertford Street.

Telegrams: * Cyclist Coventry.”
Telephone : 5210 Loventry.

Editorial Offices : 139-40, FLEET STREET, LONDON, E.C.4 - -
Advertising and Publishing Offices : DORSET HOUSE, TUDOR STREET, LONDON, E.C.4.

BirMincHAM : Guildhall Buildings, Navigation Street.

Telegrams : ‘' Autopress, Birmingham."
Telephone : 2970 and 2971 Midland,

Subscription Rates: Fome, 17s. 4d.; Canada, 17s. 4d.; other countries abroad, 19s. 6d. per annum.

As many of the circusts and apparatus aescribed in these pages are covered by patenis, readers are advised, before making use of them, lo salisfy themselves that they
wouid not be infringing patents.

F. H. HAYNES.
Editorial Telephone : City 401x (3 lines).

Assistant Editor :

Telegrams : * Ethaworld, Fleet, London."’

MancresTER : 199, Deansgate.

Telrgrams : * 1lifle, Manchester.™
Telephone © BY70 and 8971 City.

INTERFEEENCE.

T is now nearly five years since broadcasting

was established .n this country and in
various parts of Zurope. and great strides
have been made in the technical develop-
ment of bLroadcast:ng services for the public
benefit. A great deal of money has
naturally had to be expenced in the en-
deavour to make broadcasting s perfect as possible and
to give the best reproduction that teclinical skill can
achieve. On the side of recention, too, great progress
has Leen made  Attention has been paid to improving
both the selectivity and the reproduction quality of re-
ceivers. and in some directrons the price has been
reduced so as to bring valve sets within the reach of the
majority of the population.

In spite of anvthing which may be said to the con-
trarv. experience has shown tlat the listening public is
cultivating an ever-growing in.crest in distant reccption
as well as attending to the imnrovement of reception of
the local station. but certain chstacles have consistently
interfercd with ideal reception  This interference may
be grouped under distinct heacs :—

(1) Atmospheric interference

(2) Mutual interference between hroadcasting stations.

(3) Interference from stations other than broadcasting
stations. '

(4) Electrical interference foom such causes as adja-
cent electric trams, generating stations, etc.

Dealing with these causes of interference. we may sav
that in the case of No. (1) no r~nedy has yet been found
in spite of persistent endeavours on the part of engineers
thronghout the world to solve tae problem.

No. (2) is a subject which has heen and is being ably
tackled by the technical repre:entatives of hroadcasting
in Europe.

Passing over No. (3) for the moment, we recognise
that interference coming unde:r the heading No. (4) is

B 7

in almost all cases produced locally in the neighbourhood
of the receiver.

When. however, we consider the troubles arising out of
interference due to wireless transmitters other than those
used for broadcasting purposes, we must feel sadly dis-
appointed that so little has been done to remedy this
evil. There are to-day in Europe a number of spark
stations which could be regarded as ol solete in design
cven when broadcasting started some five years ago, and
vet they have been retained in transmission ever sincc;
and, as far as we are able to ascertain, and certainly as
far as practical results go to show, no eflort has been
made to render these staticns less productive of inter-
ference than they were then; rather it would seem that
some of these stations have gone from bad to worse,
and we would cite as a particular example the Post
Office Station of North Foreland, which to-day spreads
itself over a band of wavelengths almost from 4co to
8oo metres, rendering reception on the broadcast hand
almost hopeless within its range. There are a numher
of other Rritish stations in addition which cause per-
sistent interference to an extent which we believe cannot
be justiied. On the French coast we have
series of transmitters which add to the difficulties of
reception anywhere along our South C'oast, rendering
reception in a large part of Northern  France
impossible.  We cannot. perhaps, bring any effective
pressure to bear on the authorities responsible for these
stations abroad, but at least we can set an example.
The Post Office least of all is to he excused for operating
obsolete stations, especially considering that these stations
are breaking the very regulations which the Post Office
insists should be observed by other transmitters. 1f no
other means can be found to remedy the evil, what of
the very large sum retained by the Post Ofhce after the
collection of the broadcast licence fees? We see 1o
reason why some of this fund should not be expended
to bring the Post Office transmitters up to date, and so
bring to an end an interference with broadcast reception,
the cause of which is a disgrace to this country.
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How to Build to a Self=contained Four=valve Receiver.

sent vogue for the portable set would be that a

radical change is taking place in receiver design.
Where in the past it has been considered necessary to
erect an elevated aerial, instal a multi-valve receiver,
and wire up to a group of batteries, it is now being
realised that an entirely self-contained set can he pro-
duced without depreciation of performance or increasing
the difficulties of maintenance. The portable set,
although primarily intended for outdoor use, is obviously
the ideal home receiver, and it is safe to predict that the
present form of portable set is the embryo of the wireless
set of the future.

At a distance not exceeding twenty miles from a broad.
casting station a small frame aerial will give sufficient
input to a single-stage high-frequency amplifier, and
after detection and L.I. amplification will produce good
loud-speaker output. It is the self-contained properties
of the portable set, rather than portability, to which its
popularity is due, though it must not be inferred that
it has taken designers of wireless sets three vears to

&- REASONABLE deduction to draw from the pre-

appreciate this point, but that the performance of ap-
paratus has so improved that the self-contained form of
construction has only recently become possible,

Until recently one would not recommend the use of
a frame when an elevated aerial woull give a so much
greater input, vet there is little purpose in making pro-
vision for the liberal pick up of energy by an elevated
aerial if a frame working through an easily operated
H.F. amplifier gives as great a signal strength to the
L.F. valve as it can handle. Thus Ly dispensing with
the unsightly outdoor aerial and the tangled leading-in
and earth wires, the frame aerial set more perfectly
meets public requircments.

The Self-contained Set.

Again, valves of good performance are now available
with filaments requiring such a low filament wattage that
a battery of quite small dimensions will run the set for
a long period. The strictly portable set must contain
a high-tension battery, although if in place of portable
the more correct term ‘‘ self-contained cabinet receiver ’’

is substituted, then it would

FRAME

or

i

be better to plug in on to
the nearest power point for
current to operate the H.T.
hattery eliminator.

The majority of portable
sets in use to-day make use
of a two-stage high-fre-
quency amplifier, but as the
provision of three tuning
controls is out of the ques-
tion, one of the stages must
be untuned, and it is doubt-
ful if the range-getting pro-
perties of the two-stage am-

ol
T

! c -G.B., 8. !
T 3 pliier are superior, or even
T .

——f' equal, to a single stage ha -

; ing good efficiency. It is,

ben e szRER = = of course, desirable to dis-
+6B 00—t o 3 pense with the additional

=L

valve to reduce the load on
the small H.T. and IL.T.

Fig. 1—The circuit is a typical arrangement embodying a screened high frequency stage. The
detector valve is arranged as an anode bend rectifiec with the grid negatively biased.

hatteries. Probably  the
five-valve set is in more
B8
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Fig. 2.—Detaiis for drilling the front panel. Sizes of koles: A, 7.16in.; B, 3,16in.; C, 5 32in, and countersunk for 4 B.A. screws;
D, 1 8in. and countersunk for No. 4 nut screws.

general demand, as many regard it as a '’ more power-
ful ”’ set, although it is questionable whether the addi-
tional valve in any way improves the performance.

The efficiency of the H.F. stage of this four-valve
receiver is made as high as possible, which necessitates
the use of an anode bend
detector valve as compared
with detection by means of
a leaky grid condenser.
Thus the advantage gained
bv the use of the special
Litzendraht wire for the
construction of the trans-
former is not nullified by
the passage of gril current
through the winding. An
high-frequency valve (steep-
curve) is used as the anode
Lend detector, permitting of
the use of resistance coupling
to the first L.F. valve. The
output of this valve is trans-
former-coupled to a final
valve, and the self-containel
lcud-speaker is connected
directly in its plate circuit.

Two difficulties are likely
t5 arise in designing a self-
contained set. Firstly, how-
ever the H.F. transformer is
arranged with regard to the
frame aerial, a suthiciently
strong magnetic coupling will
exist between frame and coil
to stimulate self-oscillation.
This is overcome by com-

B9

pletely screening the high-frequency amplifier, including
valve, tuning condenser, and the associated wiring,
though, in spite of the fact that the coil is centrally
placed within the screening box, a slight falling off in
H.F. amplification is certain to result. It is optional,

Fig. 3.—By securing the frame aerial to the base-

board it is not only stiffened, permitting of light

construction, but is slightly spaced from the

inside wall of the cabinet. The screening box
is optional.
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Fig. 4.—Dimensioaal drawing for locating the component apparatus on the baseboard.

copper

which are No. 18 tinned

board.

pact provides for short direct wiring. The leads,
with sleeving and are kept near the surface of the base

g com
are covered

wire,

Fig 3.—The layout adopted as well as bein
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_ “The Wireless World** Portable.—
therefore, whether the reader fits the box as shown in
the constructional drawings, though if it is omitted—
which, by the way, will greatly simplify construction—
the receiver will only be stable when tuned to a par-
ticular transmitting station.  Sets of this type are, of
course, essentially local station receivers, and stability

" is probably only required on a given wavelength.

The second difficulty is that of microphonic inter-
action between the detector and L.F. valves and the
loud-speaker. Spring-mounted valve holders, while pro-
tecting the valve filaments against damage from mechani-
cal shock, will not prevent the sctting up of distortion
and loud-speaker howl should the valves, and particu-
larly the detector valve, become microphonic. The
remedy is, of course, to use suitable valves. which 1s

Wireless
Worlid

5

control 1s desirable arranged as a potential divider.
With regard to the selection of components, it might
be mentioned that tuning condensers of the square law
type were chosen merely because the plate shape gives a
very “‘limited "> sweep, thus lessening the size of the
front panel. There is an urgent need for a really com-
pact tuning condenser specially designed for use in port-
able sets witliout the need for reverting to the square
law type of plate, and, in any case, the increasing use
of screening boxes would assure a big demand for an
air dielectric condenser of much smaller overall dimen-
sions than those at present available.

Separate grid cells are used for negatively biassing
the H.F. and detector valves in order to prevent stray
coupling, two cells being cheaper than one cell and
bridging condenser and lasting much longer. These are

Fig. 6.—Practical wiring diagram.
with the screening hox.

It should be ubserved that the negative bias to the detector valve is applied by making coatact
If the screen Is omitted the lead from F on the transformer T, should be connected directly to the negative

lead of the grid cell.

certainly easier than fitting non-microphonic mounts or
providing a loose mounting for the loud-speaker.

Selecting Components.

Although the modern set should be fitted with a
volume contiol, it has heen omitted in this instance, as
volume can be regulated by turning the set so that the
pick-up of the frame is reduced. With a self-contained
cabinet receiver. however, which can be built on exactly
similar lines to the set described here, a volume

B 1I

held to the baseboard by a strap of bent aluminium.
The frame aerial connections arc terminated on a small
elevated ebonite panel immediately behind the cells. The
arrangement of the components forming the H.F. stage
remains as shown in the drawing, whether or not the
screening box is used.

The coupling resistance in the anode circuit of the
first valve is wire-wound. and has a value of 100,000
ohms in combination with a coupling condenser of
0.1 mfd., having mica dielectric.
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Ebonite panel, 18in. X 7in. X }in.

Baseboard, planed mahogany, 18in. x 8in. x }in.

Strip wood for frame aerial, 6ft. x 1}in. X }in., planed.

2 Variable condensers, 0-0003, with Vernier No. R/120
(Ormond Engineering Co.).

1 Transformer, A.F.3, 3} to 1 (Ferranti).

1 Fixed condenser, 1 mfd. (T.C.C.).

1 Fixed condenser, 2 mfd. (T.C.C.).

1 Fixed condenser, 0-1 mfd (T.C.C.).

1 Grid leak, 0-5 meg.

1 Dumetohm holder (Dubilier).

4 Valve holders, * W.B."" (W hiteley, Roncham & Co.).

1 Anode resistance, 100,000 ohms, with base (R. I. & Varley).

1 Neutrovernia (Gambrell).

In the ™ List of Parts ” included in the descriptions of THE 1W'/RELESS

JULY 6th, rg27.

° LIST OF PARTS.

I" Rheostat; G ohms, * Igranic-Pacent” (Igranic Elec. Co.).

1 “Wireless World"" H.F. intervalve transformer.

I Copper box,  Wearite” (Wright & Weaire), optional.

1 Coil, 100 ft. green aerial wire, ** Lewcos” (London Elec.
Wire Co.).

1 loud-speaker unit, ““ Beco' (British Elec. Sales Organi-

sation, 623, Australia House, Strand, W.C.2).

“T"” I}-v. square-fype cells (Siemens).

G.B. batteries, 9 v.

H.T. battery, "’ Ever-Ready,” 108 v., No. W17.

Unspillable accumulator, 2 v., 20 actual amp. hrs.

« Exide,”” No. SP7.

1 Cabinet (Artcraft Co., 156, Cherry Orchard Road, Croydon).
Sistoflex, battery leads and Wander plugs, efc.

WORLD  receivers are detailed the components actually used by the

[N SR XY

designer, and illustrated in the photographs of the instrument. Where the designer considers it necessary that particula.r components should be used in

preference to others, these components are mentioned in the article itself. In all other cases the constructor can use his discretion as to the choice of

components, provided they are of equal quality to those listed and that he takes into consideration in the dimensions and layout of the set any variations
in the size of alternative components he may use.

A small terminal board for the Dbattery connection is
accommodated in a corresponding position at the other
end of the baseboard to the frame aerial connector.
Only four screw connectors are provided, and from the
wiring diagram it will be seen that these are:—

() H.T.+, H.F. valve; (2) H.T. +, detector valve;
(3) HT.+, L.F. valves feeding to the transformer
primary and by means of a flexible to the loud-speaker.
The other loud-speaker lead is taken by a flexible to the
plate of the valve; (4) H.T. —, I..T. —, and grid hias +.

The positive lead from the
L.T. battery connects directly
to the filament rheostat.
The layout of the com-
ponents gives short wiring,
which can be easily carried
out, using No. 18 S.\W.G.
tinned wire straightened by
stretching, a clean iron and
a minimum of soldering
flux. ' The %in. planed
mahogany baseboard which
carries the components also
supports the frame aerial.
Planed lin. wood is used for
the frame, which 1is of
simple construction, and is
glued and slotted or pinned
at the corners. The cut-
away portions on the basec-
board provide a fixing for
the frame slightly spaced
away from the inside of the
cabinet.  The frame is
strengthened by bridging it
with the baseboard in this
way.  Screws passing into
the ends of the baseboard
will  attach the frame,
though in this case it must
be wound after being fixed
into position.  Alternatively
it may be wound apart from
the set and attached by
small brass angle brackets.
The batteries are attached
to the cabinet by means of
blocks of wood and a bridg-

Fig. 7.—Method of securing the batteries in the lower part of tbe cabinet. A packin i 1 i
plece is inserted behind the H.T. battery and forms a sbelf for the grid blasslnpg cellse. ng pn‘ece. ThEy a.re fmrly
The loud-speaker is attached by six small bolts to an easily removable panel. accessible for adjustment,

B I2




_the design of this set that

JULY 6th, 1927.

Wireless
World

“The Wireless World ” —
Portable.—

and are, of course, placed in
position after the set s
pushed into the cabinet.
Grid bias of 15 volts is ob-
tained by two series con-
nected batteries of 7.5 volts,
and the bias applied to the
first L.F. valve will probably
be about 3 to 4.5, and the
second [..F. valve 7.5 to 9.
It might be mentioned that
were two L.F. transformer
coupled stages employed in

an even larger H.T. battery
would have bLeen necded.
The H.T. potentials will all
be somewhere between jo
and the maximum of the
H.T. battery, the two L.F.
valves, of course, taking the v
full voltage.

With a view to limiting
cost the set is shown housed
in an inexpensive form of
cabinet, having a sliding

13)e

FRAME WOUND 17 TURNS
STRANDED WIRE SILK BRAIDED

front. This form of cabi-

— %  —

net does not identify it as
containing a portable wire-

less set. but for home use
manufacturers will readily
supply cabinets of more at- )
tractive design. One good design makes use of a hinged
door which when dropped away discloses the tuning
panel, the loud-speaker grill being external and arranged
without cover.

Suggested modifications which can easily be carried out
are the fitting of aerial and earth terminals at the grid
bias end of the frame and a tapping point four turns
along it, while a break-jack might be mounte!] on the
removable loud-speaker panel intercepting the leads to
the loud-speaker to permit of the use of telephones.

The set has been tested at various distances from 21O,
and gave good loud-speaker reproduction at a distance
of fifteen miles, and at a position where there was no
possibility of pick up being obtained from near-by
vertical conductors such as the down pipes of
houses and with which a set may be coupled. For

Fig. 8,—Details for constructing the frame aerial.
slotted corners short pins can be used near tne cdges. ‘The corner joint should be glued. Itis
necessary to slightly round the corners to prevent the wire becoming Hattened.

If difficulty is experienced in making the

testing P.M.1 H.F. valves were used as H.F. amplifier
and detector with a .P.M.1r L.F. in the first L.F. stage
followed by a P.M.2.  The total filament current
required at 2 volts is o.45 amperes, and was obtained
from an '‘ Exide ” non-spillable battery type S.P.7,
which on one discharge gave over forty hours continuous
service. There is sufficient space to accommodate any
of the usual 108-volt H.T. batteries. - The grid bias
battery should be adjusted to work at maximum potential
without impairing reception in order to limit the current
taken from the H.T. battery. A ‘‘ Beco’ loud-speaker
was emploved as it was both compact and- inexpensive,
and -gave on small input quite good results. It 1s
important to clamp it securely by means of six screws
and nuts to the thin board which forms the cover to the
battery compartment.

Danish Amateurs.

A series of tests on 45 metres has re-
cently been carried out by three Danish
amateurs, D 7MT, 7BX, and TEW, \ynh
a portable station operating in the neigh-

by radiotelephony on about 17 metres
between 22.30 and 23.30 B.S.T. Another
has heard a broadcast programme on
about the same wavelength.

There are undoubtedly quite a number

bourhood of Jaegerspris, about 50 kilo-
metres from Copenhagen. The call-sign
used is D 7PRS, and the tests began on
Wednesday, June 29th. Reports from
any listeners hearing this station will be
welcomed- by D 7MT, Mr, E. 8. Poulsen,
Virginiavej 6 F, Copenhagen, or they
may be sent via G6CL, Mr. J. Clarri-
coats, 107, Friern Barnet Road, London,
N.1L

B 13

Short-wave Transmission.

From a number of correspondents we
have received reports and queries regard-
ing short-wave transmissions heard from
American and other stations. One corre-
spondent reports having heard an Ameri-
can station which he believes to be in
the neighbourhood of WLL (the R.C. of
A. station at Rocky Point) calling London

of commercial and broadcasting stations
both in the United States and in Europe
at present experimenting in short-wave
long-distance transmission, but it is
somewhat difficult to identify them. We
shall therefore welcome any information
from our readers which will enable others
to identify these stations as they are
arousing considerable interest among
listeners.
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Latest Products of the Manufacturers.

ATALANTA DRILL CHUCK.

Reference was recently made in these
columns to the Atalanta screw-drivers
manufactured by Atalanta. Ltd., 1-3, Brix-
ton Road, London. 8, W.9,

This useful range of tools particularly
suited to the construction of wireless
apparatus has now been extended to in-
clude an adjustable chuck with stem
mounting and milled grip similar to that

Atalanta drill chuck.

adopted in the design of the Atalanta
screw-drivers. The chuck is supplied with
three spring collets suitable for holding
small taps, reamers, broaches, or drills up
to fin. diameter. As a tool holder it will
be found more couvenient to use than
a hand brace such as is generally em.
ployed to grip the smaller tools used in
wireless constructional work.
0000

FERRANTI OUTPUT
TRANSFORMERS.

Principally for the purpose of eliminat-
ing the plate current of the output valve
from the loud-speaker winding, Ferranti,
Ltd., Hollinwood, Lancashire, have intro-
duced two types of output transformers
having winding ratios of 1 to 1 and 25 to
1. The 1 to 1 ratio model, type OP1, is

for use with the usual form of loud-speaker
having a “ high-resistance*’ winding. By
diverting the constant plate current from
the loud-speaker, saturation of the pole
pieces is avoided, while the loud-speaker
gap can be critically adjusted and will not
require resetting when changes are made
in the anode or grid biassing potentials.
The inductance of the primary of the
Ferranti output transformer is un-
doubtedly higher than the normal in-
ductance value of a loud-speaker winding
although the D).C. resistance is appreciably
lower. A high value of inductance so
that the impedance of the winding is
appreciably greater than that of the power
valve is desirable if bass notes are to be
correctly reproduced, while the low value
of D.C. resistance avoids excessive voltage
drop, thus maintaining a high anode
potential to the power valve. When a
battery eliminator is used as the source
of H.T. an output transformer becomes
essential so as to separate the loud-speaker
and its leads for the main high voltage
supply circuit, For use with the moving
coll type lond-speaker the 25 to 1 ratin.
tvpe OP2, transformer will be found
generally suitable.

The transformers are of similar external
appearance to the well-known Ferranti
intervalve transformers except that the
terminals appear on the lower part of the
metal containing ecase to facilitate base-
board wiring. Internally, the windings
are arranged on the Ferranti sectionalised
system, by which potential difference be-
tween adjacent turns i3 a minimum and
the self-capacity kept to a low value, The
core cross-section in the case of these
output transformers has been increased
over the size adopted in the intervalve
models and a primary current of 20 mA.
is permissible without saturation. These
transformers meet a long felt need and
will undoubtedly become as popular as the
Ferranti intervalve transformers among
those listeners requiring.the hest possible

results,
onoo

STAR COILS FOR FORTABLE SETS.

When designing a portable receiver
care must be taken to limit in every way
possible the weight of components and
the space they occupy.

A series of coils is now availalle
manufactured by the Star Wireless Sup-
plies, 101, Hitchin Street. Biggleswade.
Beds, where the overall diameter of the
winding is just over ljin. with a centre

hole of about lin. The coils are layer

wound and of good efficiency. These °

coils are available with a small terminal

for providing a centre tapping in addition

to the two-pin plug-and-socket mount.
oQo0O0

GAMBRELL CENTRE-TAPPED
COIL HOLDER.

Particularly for long-wave reception,
centre-tapped coils are commonly em-
ployed for giving stablised H.F. intervalve
coupling. On the broadcast band of wave-
lengths also the centre-tapped coil forms
a convenient aerial coupling as well as
being suitable for producing reaction. So
that centre-tapped coils of the plug-in type

New Gambrell coil holder for use with
centre-tapped coils.

may be readily interchanged without the
adoption of flexible leads, Gambrell Bros.,
Ltd., 76, Victoria Street, London, S.W.1,
have devised a new form of baseboard
coil mount to which a vertical metal clip
is fitted. The clip engages on the ter-
minal of the coil and renders the use of
the tapped coil as convenient as the
ordinary coil carrying only two connec-
tions.

B 14
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A Section Mainly for the New Reader.

A LABOUR-SAVING DEVICE.

S the modulation of a transmis-

sion can never be perfectly con-
stant, some form of volume control is
necessary, strictly speaking, in any
receiver capable of giving a reason-
able output. As an example, it is
often found that a set with a certain
adjustment gives an insufficient inten-
sity on speech which may be under-
modulated, while on certain orchestral
transmissions the output valve is being
continuously overloaded on the same
adjustment. Provided that this valve
is of really liberal design, with a very
considerable power-handling capacity,
the trouble is not a serious one, as a
good average setting may be found.
Tn the great majority of cases, how-
ever. the last valve is normally
worked near its limit, and some easy
and simple methoil of control should
be fitted. It is convenient if this can
be operated from a distance—prefer-
ably from the listener’s chair—
so that any necessary acjustment may
be effected with the minimum of
effort.

A consideration of the problem
wilt show that each of the many alter-
native methods of volume control put
forward front time to time in the
pages of this journal presupposcs that
the normal degree of sensitivity is in
excess of requirements, and, in fact,
it is essential that this condition
should exist. Bearing this in mind,
we may consider the circuit diagram
of the control device shown in Fig. 1,
which, though at first sight it seems
open to serious criticism, on closer
analysis it is found to be unobjection-
able, and which in practice operates
quite satisfactorily between a receiver
and any point in the room in which
it is operated, or even between two

B 15

adjacent rooms. It has the advantage
of adaptability to almost any receiver,
and can be fitted with the minimum
of trouble. It consists of a simple
ahsorption circuit, the coil of which
is coupled to the aerial-grid induct-
ance and connected to the tuning con-
denser at the distant point by means
of a length of twin flexible wire. To
reduce to a minimum the strength of
signals to which the receiver is tuned,
it is only necessary that the coil and
its associated condenser (to the capa-
city of which must be added that of
the extension leads) should be tuned
to the same wavelength. A gradual
increase in strength will be produced
as the capacity is varied on either
side of the minimum position.

EXTENSION
LEADS

=2

Fig. 1.—An absorption circuit arranged

for remote control of volume.

The best position for the absorp-
tion coil relative to the other is best
found by trial; its coupling should
generally be fairly close, but in a re-
ceiver of the ** Everyman Four”
type it is sometimes possible to
mount it co-axially with the grid
coil on the outside of the cabinet.
Similarly, the best size for the ceil 1s
most easily found by experiment, as

its maximum possible inductance for
a given wavelength will be deter-
mined by the capacity of the leads;
if this is large, the coil wilt be quite
small.

Naturallv, this method of control
will be used only when receiving
from a comparatively near-by sta-
tion ; when tuning-in distant transmis-
sions, the absorption coil should be
removed from its socket.

0000
FEED-BACK DUE TO LONG LOUD-
SPEAKER LEADS.

A MONG the various things which

mav contribute to cause howling
in L.F. amplifiers are long leads to
loud-speakers from the output of the
amplifier. A set is occasionally found
which is stable as long as the loud
speaker is kept close to it, and con-
nected with short wires, but which
starts to howl when the loud-speaker is
moved to a more convenient but more
remote position, and connected by a
length of ordinary flex. Where it is
certain that the loud-speaker leads are
the chief cause of instability the most
certain cure is to use well-insulated
lead-covered wire and to earth the lead
sheathing. This is practicable enough
when the loud-speaker is more or less
of a fixture, but metal-sheathed wires
are cumbersome where portability is
required.  Trouble is not nearly so
likely to occur with low-resistance
loud-speakers. With the latter the
step-down transformer should be
located at the set and not at the loud-
speaker, and one side of the low-re-
sistance secondary may be connected to
earth ; with this arrangement the loud-
speaker leads will have very little L. F.
potential on them, and the chances
of reaction from this source will be
very remote.
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QUALITY AND THE DETECTOR.

F the many possible sources of
distortion and poor quality in

a receiver, the detector stage is per-
haps least often suspected. Although
there is no need for the detector,
whether of the leaky grid-condenser
or of the anode-bend type, to intro-
duce any distortion that the ear can-
not readily tolerate, incorrect adjust-
ments of battery voltages, or too large
or too small an input of signals, will
often be responsible for poor quality.
The grid detector gives of its best,
so far as quality is concerned, when
quite a small signal voltage is im-
pressed upon it, the necessary final
volume for the loud-speaker being
produced by the use of a fairly high
degree of note-magnification. So
small is the suitable signal voltage for

Wireless
World

this type of detector (it must be very
much below half a volt) that any-
where within ten miles or so of a main
B.B.C. station it may receive from a
standard aerial far stronger signals
than it can deal with faithfully. If
high-frequency amplification or reac-
tion are used, then matters are, of
course, made much worse.

In any case where these remarks
lead to the suspicion that the detector
is overloaded with signals, it is re-
commended that a further stage of

note-magnification be added, and the

receiver detuned until signals have re-
gained their accustomed volume.
Provided that no extra distortion has
been introduced by the additional
note-magnification, there should be a
very noticeable improvement in
quality if the detector valve is now

DISSECTED DIAGRAMS.

JULY 6th, r927.

no longer overloaded to any extent.

The anode-bend detector, on the
other hand, works most satisfactorily
when supplied with a fairly liberal
signal input, giving then ‘excellent
quality combined with good efficiency
in rectification. It is of the greatest
importance, however, that an ade-
quate high-tension voltage should be
provided to enable the valve to deal
with a large input, or distortion due
to overloading will immediately ap-
pear. If the requisite voltage for a
high-impedance detector, which may
require as much as 250 volts if the
receiving aerial is within a few miles
of the local station, is not available,
then a low-impedance valve may be
substituted at the expense of some
signal strength, but with a great im-
provement in quality.

Practical Points in Design and Construction.

No. 74 (a).—An H.T. Eliminator with Full-wave Rectifier.

The present series of diagrams is infended fo show progressively,
manner, the various points to which special atlention should be paid
instruments, and at the same time lo assist the b

(Concluded from last week's issue.)

and in an easily understandable
in the design of lypical wireless
eginner in mastering the art of reading circuit

diagrams. The eliminator shown below uses full-wave rectification, and its basic circuit may almost
be regarded as ‘ standard”’ al the present time.
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The centre taps on each of the secondary
windings are joined to their respective
output terminals.

S in the case of the half-wave

rectifier discussed in this section
of The Wireless World for June
2znd, 1927, the smoothing choke L,
should have an inductance of at least
30 henries, and be capable of carry-
ing the current consumed by the
valves without approaching the satu-
ration point. Both C, and C, must
be of large capacity; 4 or 5 mfds. is

A smoothing choke is inserted in the
positive output lead., while reservoir
condensers are added.

a suitable value, although in some
cases the use of a 2-mfd. condenser
at C, gives satisfactory results.
The amount of resistance necessary
at R to reduce the output voltage to
any desired value can only be stated
when the current to be passed is
known. This applies to almost all
eliminators, and, as usual, the easiest
way of finding out the best adjust-

A low voltage output (+1) is ohtained by
connecting a series resistance. This
output has its own choke (L;) and con-
denser C,.

ment is by trial. The resistance
should be wire-wound, with a maxi-
mum value of about 100,000 ohms,
and some five to ten tappings. The
smoothing choke L, will generally
have to pass a smaller current than
L,, so its inductance may with ad-
vantage be increased to as much as
100 henries. C, should have a capa.
city of 4 or 5 mfds.

B I6
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Your forefathers sailed the seas to dis-
cover new lands. You merely have to turn
a dial to visit any land instantaneously.
The Ormond S.L.F. Condenser assists the
spirit of enterprise by making radio ex-
ploration easier and quicker. Fit
them to your set and discover
new and far distant stations.

The New Ormond “No. 3" S.LF
Condenser is the precision Straight Line
Frequency Condenser with a greatly
reduced frame and highly
finished Dakelite end-plates.
Specially shaped vanes give
high maximum and Jow mini-
mum capacity with TRUE
S.L.F. readings throughout the
full 180 degrees scale. No
bunching of half the wavclengths
between o and 27 degrees, all stations
arc spread evenly over the dial
Supplied either with 4-inch Bakelite
Plain Dial or 4-inch Bakelite [riction
Control Dial. Each is engraved in
180 single degrees showing o at

B,

the

shortest wavelengths — stations are still
referred to in metres—and towards 180 for
longer wavelengths. Easy to mount. Onc
hole fixing. Terminals and Soldering Tags
for connections.

199-205, PENTONVILLE RD., KING’S CROSS,
LONDON, N.1.
*Phone : Clerkenwell 9344-5-8.
‘Grams : ‘* Ormondengi, Kineross,”
Factories : Whiskin Street and Hardwick Street, Clerkenwell,
London, E.C.L

Continental Acgents: Messrs. Pettigrew and Merriman, Ltid
“ Phonos House.” 2 and 4, Bucknall Street, New Oxford
Street, London, W.C.L
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PRICES:
Complete with Fric-
tion Control Dial.

Ratio 55-1

‘00025 .. 11/6
‘00035 .. 11/9
‘0005 b o 12/-

B17 Advertisements for * The Wireless World ** are only accepted from firms we believe 1o be thoroughly reliable,
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1927 IMPROVED MODEL
H.T. ACCUMULATOR.

CA.V. H.T. Accumulators have improved radio reception for hundreds of
users who have wisely scrapped their dry batteries. They will do the same
for you Inconsistent discharges, temperature effects, crackling noises with
reception, and constant regulation to correct voltage variations areall troubles
peculiar to dry batteries, but these are unknown to users of the CA.V., H.T.

The HT 3 is fitted with a strong handle enabling it to be easily carried.
Used by most leading experimenters they have also been supplied to over
100 of London’s Hospitals.

MQDEL , SUPPLIED
HT.3 o ADY FOR USE
(60voLTS) T e

NO CHARGING
Dimensions 8% x 7 x 7% High
Weight Charged 16% lbs-Dryl3%/bs
ALSO SUPPLIED IN 30 £ 90 VOLTS
MODEL H.T.4 - 30VOLTS - - 30/~

e
—

Expenditure 1’11
Orders—mnearly £4

——— ——
= e — ==

The following letter from a recent advertiser
in “The Wireless World” is of interest to
all prospective advertisers ;

I should like to express my opinion
of ‘The Wireless World ' as an adver-
tising medium. On April 27th L had an
advertisement in the paper, and in the
evening a caller, who placed an order.
This was followed before the end of the
week by 20 enquiries, and I have since
received another ten of these, 15 re-
sulted in orders amounting to nearly £4.
This, I consider, is very good, and all

for the modest sum of 1/11 spent on
advertising.”
ALEc G. BINNIE.
1, Cromford Road,
West Hill, S.W.r15.

Full particulars of advertising rates will
be found on the first page of miscellaneous
advertisements.

w.W.04.

Business “7() times
the advertising cost!

The following letter, written by a
vecent advertiser in ‘* The Wireless

World,” will be of interest to every

I wireless manufacturer and trader.

“.....It may interest you to
know that I have kept a very
careful analysis of the results of
my two advertisements in your
“Classified” columns, and I find
that the value of the amount
of business done is approxi-
mately seventy times their cost.

Personally, I consider this very

MODEL _H.T.S5 - 90VOLTS - - 90/- satisfactory.”
Catatogue supplied on application. H. GOODWIN,
] g Radio Specialist,
CAY ervell & GsIP; Woodcock Hill,
s ACTON. LONDON, W, 3. ’ ELSTREE
Telephone: Chlswick 3801 Telewrams : :
(Privale Branch Eschengn. Vanteris-Act-London, w.W.61 5]

Mention of *“ The Wireless World,”” when writing to advertisers, will ensure prompt attention,

BI§




-

JULY 6th, roz7.

LOUD-SPEAKIER

Wireless
World

1r

INEFFICGIENCY.

Sources of Energy Loss which Reduce Efficiency to 1 per cent.
By N. W. McLACHLAN, D.Sc., M.LE.E., F.Inst.P.

UCH has been written on the subject of the tele-
M phone emphasising the fact that the efficiency of

the instrument is so very low. At the frequency
where the diaphragm resonates the efficiency is a maximum,
and its value is only about 1 per cent. This compares
very unfavourably with other electrical apparatus. For
instance, a static transformer has an efficiency usually
aliove g5 per cent.. and for an electric motor of reasonable
size the efficiency exceeds jo per cent. The enquiring mind
naturally desires to find some reason for this extremely
low telephonic efficiency. Having ascertained the reason.
there may be some hope of improving the situation. It
seems to be generally accepted that loud-speaker efficiency
borders on 1 per cent. at the Lest point. Now a large
diaphragm loud-speaker covers a wider trequency range
than one with a short horn. Although the efficiency of the
diaphragm type may not exceed, or even equal, that of
the short-horn tvpe at the resonant frequency, it certainly
sounds louder on orchestral music. when the amplifier does
not cut off until 5o cveles is reached. This is due to the
reproduction of the middle and part of the lower tones
which are omitted by the short-horn type. In fact, we

7
% WALL OF LARGE EXTENT

). ~—~TO PREVENT INTERFERENCE
7/ BETWEEN SIDES OF DISC
L7

3

S

AN

FORCE

Fig. 1.—Vibrating disc D freely suspended in a wall of large extent.

saw in the article in the March 23rd issue that a horn 2ft.
long cuts off everything below the middle of the piano.
This presupposes the diaphragm and its associated throat
and pressure chamber to be properly proportioned. Other-
wise the cut-off would be higher than middle C.

We come now to one of the main purposes of this article,
namely, to see whether a diaphragm in itself, apart from
the mechanism which drives it to and fro, is an inefficient
agent for converting electrical energy into sound energy.
As a preliminary it is necessary, when dealing with the
diaphragm alone, to explain precisely what is meant by
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the term efficicncy. When an engineer talks about the effi-
ciency of his machinery he means the ratio
work or energv got out

work or energy put in
or, what comes to the same thing,

power got out

power put in
since power merely means the amount of work done in a
certain time. Now if there are no frictional losses in the
diaphragm when it is in operation, it seems clear that all
the n¢f energy put in must be
got out as sound. This is
quite in accord with theory.
Moveover, such a diaphragm
has an efficiency of unity, or
in the mechanical sense it is
perfect. In practice there
are losses in the diaphragm,
hut they are much too small
to reduce the efficiency of the
loud-speaker to such a low
value as 1 per cent. This
being so, we have to intro-
duce the driving mechanism
into the argument.

FORCE
-—

Vibrating Diaphragms.

Consider the flat, perfectly
rigid disc of Yig. 1, which is
freely suspended in a very
large wall, so that the sound
radiated from the two sides
is quite separate. If itisen
closed in a vacuum actuated
Ly an alternating force no
cnergy is radiated, because
there is no air to convey the
sound waves. The disc, however, moves to and fro under
the stimulus of the force. Since the force is of an alter-
nating character, it varies from zero to a maximum, then
down to zero, through which it passes to a negative maxi-
mum (minimum) and back again to zero. This is shown
in Fig. 2. When the disc is in its extreme left position
the force is a maximum, as shown at L. As the disc is
pushed to the centre position by the force its velocity in-
creases, but the force decreases. At the centre position the
velocity of the disc is a maximum, but the force 1s zero.
In virtue of its velocity the disc has energy of motion
(kinetic energy), and this carries it past the centre towards
the right, just as a train moves onwards when steam is
shut off and the brakes are not applied. If the disc were
unconstrained it would fly off into space. But as soon as
the disc gets bevond its mid-position it is retarded by the
force which now acts in the opposite direction, i.¢., in the
mathematical sense it is negative. As the disc gets further
from mid-position, the force gradually increases (see curve

Fig. 2(a).—L, extreme left
position of disc where force
is a negative maximum ; R,
extreme right position of
disc where force is a positive
maximum ; X, amplitude of
vibration.
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portion, O, R of Fig. 2 (b)) until 1t 1s a negative maximum
when the disc has moved from mid-position to the right
through a distance equal to that from which it started on
the left. Thus the reversed force curbs the amplitude of
the disc and brings it to rest. The force, however, still
arts on the disc, and compels it to move towards the
centre ; at the same time it gradually decreases in value
as before. Thus the force on the disc, whether it moves
to the right or to the left, /s always acting towards niid-
position.  The relation between the force and the axial
velocity of the disc is illustrated in Fig. 3. The force is
go deg. out of phase with the velocity of the disc. Since
there are no transmission losses in the disc, i.e., it is per-
fect, and since there is no air in the enclosure where the
disc vibrates, no work can be done, i.c., the energy output
is nil. But, the reader will ask, surely the force is doing
work on the disc in keeping it in vibration. The answer is
No! Work done is equivalent to net energy expended,
and this is defined by the product of force and distance,
i.¢., if we push a motor car a distance of ten feet against
an opposing force of solb. the work done is 500 foot 1bs.
Also, power is the rate of doing work or the work done
per second. Thus if the car were moved ten feet in five

DISC MOVING [ DISC MOVING
!
- =X —e—-X
POSITIVE
FORCES
L
~MAXIMUM NEGATIVE
FORCE FORCES

Fig. 2(b).—Sine curve of compiete vibration of disc in Fig. 2(a)

from L to R and back to L. O, O: represent mid-positions

where the force is zero and a change from + to — or vice versa
is about to take place.

0 X 10
seconds the power would be 22X _ oo ft. 1b. per
distance .
second. But = = fiStance velocity, so that Power

time
is Force x Velocity. Now in Fig. 4 we have the force
on the disc, and its velocity corresponding thereto. At X
the force is BX, whilst the velocity is AX. The power
at X is the product of BX and AX. If the product of all
the points on the curves is taken, the result is shown
by the small curve of Fig. 4. Here we have a curve in
which the power consists of two equal positive parts, 1, 8o
and two equal negative parts, 2, 4. /{ence the total power
expended throughout a complete vibration of the disc is
sero, since the positive and negative portions cancel out.
Put in another way, from C to D and E to F power is
supplied to the disc from the driving source, whilst from
D to E and F to G the disc restores, or gives back, equal
amounts .of power to the driving mechanism,

JULY 6th, ro2;.

Now the driving source might be an electrical apparatus
like a telephone headpiece, fitted with a reed, e.g., a
Brown earpiece. This would canse the disc to vibrate
without supplying it with any energy. But we know very
well that the resistance of the earpiece is several thousand
ohms, and that a current is required in the winding to drive
the reed. This flow of current in the winding is accom-
panied by a loss %7 where / is the current and 7 the

VELOCITY OF DISC ON
HORIZONTAL AXIS

FORCE ACTING ON DISC

Flf. 3.—Curve showing relationship between driving force and axial
velocity of disc. The force is aiternating and of sine wave form.

effective resistance of the winding. Moreover, a large
energy loss is expended in the winding to make the disc
vibrate and to do no external work at all. When the disc
vibrates in air at normal pressure the force upon it due
to the air resistance is so small as to be negligible in com-
parison with that required to make the disc vibrate in
vacuo.” The reason for this is to be found in the low
density of the air compared with that of the vibrating
parts.  We now begin to see more clearly why a loud-
speaker is inefticient. \When the disc vibrates in air an
additional force is required from the driving mechanism
to overcome the resistance due to the work done in generat-
ing sound waves. This force is proportional to the velocity
of the disc and is in phase with it. Curve (2) of Fig. s
shows the velocity of the disc and the correspounding
acoustic force on the disc. As we have seen above, power

VELOCITY OF DISC

POWER

FORCE ACTING ON DISC

Fig, 4.—Curve showing power expended in driving disc. AX =

vefoclty of disc at X; BX = force on disc at X; PX = power at X

(drawn to reduced scalezl. In this case it is positive, i.e., the disc

is drawing power from the driving mechanism. Area | — 2- 3 — 4,

but 1 + 3 =2+ 4, and since the latter is negative the total power

expended in driving the disc in vacuo (apart from loss in driving
mechanism) is zero,

B 20
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is the product of force and velocity, and a third curve
showing this has been drawn. This is the power radiated
as sound waves. It should be noted that the power
during both half-cycles is positive. Although the force
and velocity are both negative in the second half-cycle the
product is of course positive, /.¢., power is radiated during
each half-cvcle. The total force acting on the disc is of
course the sum of curve (z). Fig. 5, and the full line curve
of Fig. 4. This is shown in Fig. 6, from which it will be
seen that the force curve is still a sine wave, but it is now
displaced to the right by an amount depending upon the
pressure or force on the disc due to sound waves. In
practice the displacement is comparatively small.

Equivalent Electrical Circuit.

An electrical analogy may help to make the disc portion
of the problem more clear. Suppose that in Fig. 7 V is
a source of voltage, say an alternator, L is an inductance,
and R a resistance. Voltage V is equivalent to the mass
of the disc, and R to the resistance the disc experiences in
generating sound waves. The voltage across L is wl/

@ VELOCITY OF DISC

POWER SUPPLIED TO DISC
/T AND RADIATED AS SOUND

(groacz ON DISC DUE
TO SOUND WAVES

Fig. 5.—Curve of power radiated as sound.

where w = 2xf and i = current, also the voltage across
r=ri. They correspond respectively to the force to drive
the disc in vacuo and that due to air resistance in generat-
ing sound. In practice we know that the force to move
or accelerate and decelerate the disc is much greater than
that due to the sound waves. Thus in our analogue we
have wLi much greater than 7;. To all intents and pur-

puses V =wLi or i=—f. From this we see that the
w

larger the value of L the smaller the current, because the
inductance chokes it back. Thus if 7 is fixed, the smaller
the volt drop 7i. Now the usefnl work done is clearly /%7,
since L has no resistance. The work component i*s is kept
at a low value owing to the large value of L causing re-
duced current. Put in the language of the power engin-
eer, we are working with a very low power factor. Re-
verting to our equivalent items, since 7 represents the
energy radiated as sound, we see that the large mass of
the diaphragm (equivalent to L) means that the power
factor of the system is low. It is not desired to carry
this analogy too far, but we may observe that the current
is equivalent to the velocity with which the disc moves
during its to and {ro excursions. At a given rate of vibra-
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tion, 7.e., frequency in cycles per second, the velocity of
the disc depends upon its amplitude of motion, X (the
distance it moves from the centre). Now we saw in the
analogue that the current was limited by the inductance.
Hence in the actual case the velocity and therefore the
amplitude of the motion is limited by the mass of the

TOTAL FORCE DUE TO
-/DRWING MECHANISM

FORCE TO DRIVE
- \\/DISC IN VACUO
&

Fig. 6.—Total force acting on the disc in vibration.

diaphragm. Thus, apart from losses in the driving
mechanism, if we could reduce the mass of the diaphragm
appreciably, say to }, whilst preserving the same stiffness,
the energy radiated would be increased perceptibly.

When we consider the problem more fully it is necessary
10 include the additional mass due to the driving mechan-
ism. .Also. as we saw in the March 23rd article, an addi-
tional mass must be added to that of the diaphragm at low
frequencies due to its setting in motion an equivalent
miass of air. These masses mean an additional inductance
in Fig. 7, which is greatest at low frequencies. With a
large diaphragm and a moderate mass due to the driving
mechanism, a decrease in the mass of the diaphragm alone
is of little account. Moreover, we arrive at the extremely
interesting fact that there is a certain proportioning of the
various components which
vields ~ maximum  output
over a certain band of fre-
quencies.

Thus we see that a dia-
phragm is not really in-
efficient in itself, but owing
to the relatively large mass
of the moving parts the
force due to the driving
mechanism is expended in
making the diaphragm
vibrate through a compara-
tively small distance. This
limitation of distance, or
amplitude of motion, is
concomitant with a reduc-
tion in the sound radiated. Nevertheless, since a
definite driving force requires a definite current,
and the movement or driving mechanism has resist-
ance, there is a considerable loss in such resistance.
Hence, so far as permissible, the effective or alternating
current resistance of the movement should be as small as
possible. In this direction we know that materials of con-

r
0000000
-

S

Fig. 7.—Electrical analogy
of moving parts of a loud-
speaker. L is equivalent to
mass of moving parts; R,
equivalent to air resistance
due to generation of sound
waves; V, force driving dia-
phragm ; i, current equiva-
lent to velocity of disc.
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struction, ¢.g., iron, copper, are responsible for large
losses. In loud-speaker operation it is usual to employ a
power valve. The internal resistance of this valve, thgre-
fore, is also a considerable source of loss. It is, however,
of little value to reduce the resistance of the power valve
unless that of the driving mechanism is reduced too.
Mechanical forces obtained by electromagnetic means
necessitate inductance, and this curbs the current at the
higher frequencies, thereby causing a reduction in the
driving force and in the sound radiated.

Diaphragm Resonances.

The features already discussed are mainly responsible
for the inefticiency of diaphragm type loud-speakers. We
sught to indicate, however, that there are other factors
which are not without importance. At the higher audio-
frequencies there are comparatively large losses incurred
in transmitting the energy from the driving mechanism
down the diaphragm. The actual value of such losses has
not heen measured, but it can readily be demonstrated
that certain tvpes of paper are useless for diaphragmn
manufacture owing to large losses incurred. At the same
time, in the practical loud-speaker we must realise that
there are undoubtedly diaphragm resonances. particularly
in the upper register, which complicate the issue. Under
this condition a moderate amount of damping due to trans-
mission loss in the diaphragm may be useful in mitigating
the severity or harshness of the resonance. Also in prac-
tical design one seldom approximates to the perfect baffle
as indicated by the very large wall which isolates the two
sides of the diaphragm. Here, again, we have a loss in
efficiency due to the interference between the front and
rear of the diaphragm.

Lastly, there is the beam effect, which we discussed in
detail in the March 23rd article. This we showed was
due to interference between the radiation from different
parts of the discs, 7.e., any point in space is not equi-
distant from all elements on the disc, so that there are
intensity and phase differences in the radiation arriving
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at the point from the various elements. This causes a
reduced output, and therefore a loss of efficiency.

We can summarise our investigation into the inefficiency
of a diaphragm loud-speaker as follows :

(1) In producing an alternating force to actuate the dia-
phragm, considerable losses arise due to the alternating
current resistance (a) of the driving mechanism ; (b) of the
power valve which actuates the mechanism.

(2) The inductance of the driving mechanism reduces
the currents of higher frequency, thus causing a loss in
output.

(3) The mass of the diaphragm, and the moving part
of its associated driving mechanism, is so heavy compared
with the air it displaces that the driving force is mainly
expended in accelerating and decelerating these parts.
The relatively large mass means that the amplitude of
vibration due to a force of given magnitude is compara-
tively small.

The sound energy radiated increases with the amplitude
(as the square), and therefore the heavy diaphragm curbs
the output. This does not mean that the diaphragm itself
is ineflicient, but that the mechanical conditions of opera-
tion are conducive to low efficiency.

In a lesser degree than the above we have the following
sources of reduced output :

(4) Losses due to transmission of energy down the
diaphragm, i.e., attenuation.

(5) Imperfect isolation of the two sides of the dia-
phragm, which results in reduced -output at low fre-
quencies. :

(6) Interference of the radiation from various parts of
the diaphragm at the high frequencies, resulting in a
beam effect, which entails a reduction in output.  This
is of more importance with large than with small
diaphragms.

As an offset to these six items we have diaphragm reson-
ances which increase the efficiency, particularly in the
upper register. With a reed-driven diaphragm’ there is
also the resonance of the reed, which contributes its quota
of efticiency.

Reception Tests with Portables,
The Field Day movement has another

about 8 watts input, the aerial current
being .4 amp.
Hon secretary : Mr. Fred Waller, East-

supporter in the South Woodford and Dis-
trict Radio Society, which has decided to
hold a number of outdoor events during
the present summer. It is probable that
tests will be made in reception with port-
able ‘receivers on the Laindon Hills, and
Mr. Turbyfield, the hon. secretary, has
offered the use of his bungalow.

The address of the hon. secretary is 42,
Alexandra Road, South Woodford, E.18.

0000

New Vice-President.

Mr. Maurice Child has been appointed
a Vice-President of the Incorporated
Radio Society of Greag Britain.

000

A Day with a Portable Transmitter,

The first Field Day this summer was
held by the Southend and District Radio
Society at Eastwood House, Rochford,
three miles north of Southend, on Sun-
day, June 26th, when experiments were
conducted with 5QX, the Society’s port-
able transmitting station. One single wire

v

' CLUB NEWS.

aerial was used, 60 feet long and 15 to 20
feet high, while a counterpoise earth was
fixed immediately under the aerial and
some two feet from the ground. This
proved more efficient than the alternative
water-tap earth.

The transmitter, a modified Hartley,
was constructed by Messrs. H. H. Bur-
rows and H. C. Revell, and the receiver,
a 3-valve Reinartz, was the work of Mnr.
R. C. Horsnell (2ABK).

Just before 11 o’clock the first two-
way communication was established with
6WQ (Westcliff), who reported signals
louder than yhen received from a per-
manent aerial and working from Southend
on the town mains. Subsequently 50K
(Southend), 6QO (Kelvedon), and 5QV
(Clacton) were worked, all reception be-
ing put out on the loud-speaker,

The power used on the transmitter
was 240 volts from dry batteries giving

wood House, Rochford, Essex.
0000

D.F. on a Field Day.

In anticipation of the direction-finding
experiments to be conducted at Cuffley
on Saturday next, July 9th. the North
Middlesex Wireless Club devoted its last
meeting to the testing and comparison of
three portable receivers constructed by
members.

Later in the evening Mr. A. J. Simp.
son, F.LP., lectured on ‘* Electrolytic
Rectifiers,”  dealing briefly with the
theory of the chemical rectifier and sum-
marising its advantages and limitations.
He then gave a practical description of
his  own installation, which emplovs
aluminium anodes and iron cathodes, the
electrolyte being ammonium phosphate
solution. It was emphasised that pure
aluminium was essential as well as pure
phosphate.

Hon secretary : Mr. H. A. Green, 100,
Pellatt Grove, Wood Green, N.22.
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WHY NOT RADIO DAN LENOS?
By A. E. PARNELL

(General Secretary of the Wireless League).

T is surprising to recall that when railwavs were first
started they were not heralded as a great advance
in transport methods. On the contrary their intro-

duction was strenuously opposed even by apparently in-
telligent people on the ground that they would tring ruin
to the country through sparks from engines setting fire to
the crops! The development of broadcasting has been
similarly obstructed in various quarters by people who
labour under the misguided ltelief that their interests will
be prejudiced by this wonderful invention.

1t might have been natural had the Press feared this
powerful new competitor, but they were the first to fore-
see a community of interests, and an agreement. since
renewedd in a form which gives greater freedom to the
B.B.C., was entered into with the broadcasting authori-
ties. There were, however, other parties, such as the
theatres, music-halls, concert halls, copyright owners, etc..
to contend with. Opposition from some of these interests
has somewhat abated. but others. even in the face of in-
formation which comes from abroar confounding their
fears, continue to use their influence to arrest the progress
of broadcasting.

A great deal has heen written recently regarding the
views of well-known music-hall proprietors, and artistes
have caused no little annoyance by eleventh-hour re
fusals to honour their contracts to broadcast.  The
reasons for this ‘‘ pin-prick '’ policv are rather obscure.
One /mpresario weeps crocodile tears because the ‘‘ broad-
casting of vaudeville has led to an increase in the number
of unemploved artistes.”” but the fate of these performers
was apparently forgotten when about a dozen Metropolitan
music-halls changed hands a few weeks ago for conver-
sion into cinemas. Neither can T find any suggestion
that provision should lie made for affected artistes out
of the huge sum which music-hall owners now demand
should be paid them to make up for an imaginary loss
which thev consider will be sustained through the broad-
casting of variety. lLike the demand for the kind of
classical music rendered in concert halls, but for an en-
tirely different reason, the attendances at music-halls has
been declining for some vears, but broadcasting has not
been the cause. The popularity of the cinema is no doubt
the reason, yet it is strange to record that music-hall
artistes’ contracts do not contain a clause preventing
them from taking part in the production of films.

Another prominent critic agrees that ‘‘ the public de-
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mands hroadcast variety,”’ but thinks that it should not be
undertaken by the B.B.C. He suggests that the broad-
casting of this kind of entertainment should be left to
the profession. although why he feels they would be
better qualified to do this it is difficult to imagine. The
history of the stage is full of instances of unsuccessful
productions ; those which have met with public approval
and have run for lengthy periods have generally been
“ turned down ”’ in the first instance by the very people
who now pretend that they know what the listening public
wants. Theatrical producers do not attempt to under-
take the.production of a film because the presentation of
a play on the screen is an art entirely distinct from the
stage, and so it is with broadcasting. Broadcasting is the
acid test of humour. It is common knowledge that an
artiste, who is a great success on the stage where facial
expressions. make-up, costume, etc., combine to add
humour to the performance, is often reduced to mediocrity
Ly the microphone.
Discovering New Talent.

Lastly, there is the artiste who regards as inadequate
the remuneration he reccives from the broadcasting
authority in view of the fact that he has an audience of
many millions and that his jokes are useless after one
performance. But surely he is a poor artiste whose
repertoire is so small that it is so easily depleted! The
time when an artiste could vear after year ‘‘ put over’’
the same old gags has gone, and for this reason most
comedians of the old school are now to be found in revue
where their lines are, of course. supplied by the author.

The B.B.C.'s course is quite clear. Their dog-like
policy of licking the hand that smites them should be
discontinued. The public is behind them in this matter.
Nothing is to be gained by hanging round stage doors for
readv-made artistes, neither can music-hall proprietors
teach them anvthing about the presentation of invisible
performers. Although up to three or four months ago
hroadeasting of varietv items was only an occasional fea-
ture of the programmes, the names of a number of artistes
whose future is already assured, and who owe their début
to radio. come readily to mind. The Corporation should.
therefore, concentrate on the iscovery of suitable talent
and form a corps of. say, thirty or forty performers whose
stvles contrast as much as possible. These artistes might
he engaged on a vear’s contract, one of the clauses of
which should ban them from appearing on the stage until
the expirv of their agreement. In the course of five or
six years I believe that the names of many artistes, who
have come to the forefront via the microphone, will be
household words.
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i A MYSTERIOUS CONCLA

An experience unparalleled in the annals
of journalism appears to have befallen
Mr. Hereward Hearseigh, a junior re-
porter recently deputed to inquire into the
activities of the Society for the Encour-
agement of the Water Analogy. Ouwing
to a temporary lapse, or perhaps two, Mr.
Hearseigh took a No. 13 'bus and
arrived at the wrong destination. Being
a gentleman of resource, he used his op-
portunities to secure the following report
3/ the mysterious conclave whickh he acci-

entally attended,

Eprrep BY E. C. T.

Not a 100 miles from Charing Cross.
Tuesday.

S I made myself comfortable behind

the screen in the spacious fireplace of

the board room a loud-speaker emitted
the chime of Big Ben sounding noon. A
moment later the rich voice .of a com-
missionaire could be heard ringing with
the reiterated salutation : * Good morn-
ing, Guv'nors all.”

The individuals so addressed trooped
into the apartment, and although my
delicate position precluded a clear view
of their features, I perceived at least one
lady member of the group.

The Chief Voice spoke first.
simply and softly he said :

** Let us proceed to govern.'

When the

Quite

murmurs of heartfelt assent

had subsided another Voice said :
** How shall we begin? *

** Made myself comfortable behind the
screen . . . "

This question created momentary em-
barrassment which was soon dissipated,
however, by Voice No. 3, who said, quite
simply and softly :

‘“ Let's talk about programmes.'

** Programmes ! ** exclaimed the others.
‘“Ah, yes, we remember. You mean
broadcast programmes.’’

Q&:ite simply and softly No. 3 bowed his
ead,

‘“In the search for originality,” he con-
,tinued, ‘‘have you ever considered how
acceptable would be a ‘ My Programme *
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by ‘A Man in the Street'? Something
iresi, y'know. 1 couid be the ‘ man in
the street ’ because I know all the latest
favourites. Listen :

‘ When 1 was young they used to bowl
Their hoops upon the green,
But now they wear them round their
legs
And call them crinoline.’

‘“ Rather too daring, what? *
The Chief Voice, who had risen to his
feet, raised a deprecating hand

and blushed purple.

‘“Let us guard the public morals,” he
gulped. “Let us, I say, preserve the
sacred trust which-——which——*"

The door had opened suddenly to admit
the commissionaire.

‘“Let us guard the public morals . . ."

“ Party waiting to see you, Guv'nors,'"
said the man.

“—which—which has been bequeathed
to us by the

chaste and holy

force of publi¢ opinion,”” concluded the
Chief Voice, who then explained that he
made it an invariable rule to finish his
sentences, whatever the interruption. The
same rule, he added, must govern broad-
cast talks.

Quite simply and softly he turned to the
commissionaire.

“Yes?' he asked with superb crisp-
ness.

*“ The party’s still waiting,” said the
commissionaire.

*“ Are—are they ‘ men in the street '?"
queried the lady member of the group.

“I rather think they might be,” said
the commissionaive, changing from one leg
to the other.

‘* I—I don't speak to men in the street,”
said the lady, with an appealing glance
at the Chief Voice.

Here was a pretty situation! But the
innate tact of the Chief Voice

saved the situation,

Quite simply and softly he said :

‘“ Tell them to wait."

In order to preserve the privacy of the
occasion the party forbore speaking until
the commissionaire had retired. Then No.
5 sprang to his feet and exclaimed:
‘“ What were we talking about?

‘“Not so loud, not so loud,’” said the
Chief Voice. ‘‘Let everything be done
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and said quite simply and softly. Now
repeat your question quietly.'’

No. § repeated his question. And
here (continues Mr. Hereward Hearseigh's
narrative) I clean forgot myself. I
knocked over the fire screen and burst
into the room. I said: .

** Very simply and softly you were talk-
ing about programmes. alk on, my
friends, talk on. There are

people outside.

waiting to talk about the same topic, but
don’t hurry yourselves. Let them wait.

“They may have the whole British
public at their back; they may know just
what the people want; but are they blest
with that quiet simplicity and softness
that can fiddle while Rome bLurns?
No!"

(Mr. Hearseigh remembers no more.)

PROGRAMME NOTES.

By THE MAN IN THE STREET.

[Nore.—The following comments and
criticisms of the broadcast programmes are
written by one who claims no knowledge
of any items other than that of an ordi-
nary listener. While his opinions and
views are not necessarily held by the
League, we hope they will be of interest
to our readers.—THE EpITOR.]

HERE seems to have been an increase

lately in the ‘‘ variety '’ side of the

programmes. 1 have not examined
the issues of The Radio Times for the
past month, and my impression may be
wrong. But, at any rate, that is the im-
pression I have. In common with a
multitude of listeners, however, I wish
the variety turns generally could be im-
proved. A few are good, but very few.
Weak and cheap variety turns are horing
even when they can be seen as wel as
heard, but when one is limited to hearing
only, such turns are move tiresome still,
and the only remedy is to switch off and
try the next one.

One outstanding feature of the month
was the successful Derby broadcast. It
was excellently done, and, I have no
doubt, was appreciated by the bulk of
those listeners who were a{;le to listen at
that time of the day.

I enjoyed, too, very much, the
* Bubbly " performance. It came .over
well. Bright and well done, it was a very
pleasing item, and many listeners, like
myself, would appreciate more similar
items, given with equal skill and crisp-
ness.

On the *“ My Programmes ' I preferred
that of {e Musical Man in the
Street *’ to that of *‘L. du G.,"” hut both
were good and full of excellent fare.

What did listeners think of ** Philemon
and Baucis ''? With the exception of
Vulcan's Song, which was well sung, I
did not find the performance very in-
teresting, although the broadcast was
well done. ,

1 thought the B.B.C. presentation of
Temple Thurston's famous play, ‘‘ The
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Wandering Jew,” was very good.
Matheson Lang, I think, has a broad
casting personality. 1lle seems to get
over. I enjoyed the evening, and I am
sure many thousands of listeners must
have done so. too.

Flotsam and Jetsam were good, as they
always are. I hope we shall hear them
again, perhaps in the antumn. They are
among the few Droadcast artists who
seem to tuke great pains with the pre-
paration of their material, an example it
would he to the advantage of some others
to follow. i

““Voices of the Past' brought back
old Music Hall meniories to some of us,
and was interesting, showing the contrast
between the popular melodies of to-day
and vears ago.

The B.B.C. Popular Concert from the
Kingsway Hall, T should fancy, was en-
joyed by all who were fortunate enough to
listen. "The Festal March from * Tann-
hauser,”” and Listz’s First Hungarian
Rhapsody, given by the Wireless Military
Band were delightful. Maurice Cole’s
playing of Grieg’s A minor Concerto
pleased the audience, as did his two
encores. Clapham and Dwyer convulsed
the audience in the hall with laughter
and I have no doubt the unseen
audience gave them the same recep-
tion. Anyhow, I did But their
patter comes over clearer from the
studio. Wo heard Sidney Coltham the
previous night sing ‘“ Moon of My De-
light,”” and it was interesting to compare
within the family circle his rendering with
that of T.eonard Gowing's. DBoth de-
lighted us. The band selections came
over better than the vocal selections.
The echo appeared to affect the distinct-
ness of the vocal music.

The relay of ‘“Carmen’’ from Covent
Garden was all too short, but listeners,
I have no doubt, are grateful that the
broadcast included two sueh well-known
and favourite airs—The Toreador Song
and The Flower Song.

Very popular with all of us are the run-
ning commentaries of various sports
events. Of course, a great deal depends
upon the narrator, and in nearly every
case the B.B.C. selection has been a
happy one.

Some of us, however good the local
station may be, like to ‘‘reach out '’
sometimes. I wonder if the B.B.C.

would help us by giving early in the
evening a ' wireless conditions forecast '
relayed, say, from Keston? 0. H.

Sir,—In order that the Wireless League
may more readily attain its primary
object as the intermediary between the
listener and the broadcasting authority it
is essential that the membership should
be increased. Doubtless there are many
avenues leading to this goal, and I re-
spectfully suggest that the columns of
“/I'he Listener ” should be available for
the exploration of such avenues.

So far, the many advantages offered to
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members of the League appear to have
attracted valve-users, although, strangely
enough, owners of valve receivers are
rarely confined to a single station and
are, therefore, less clamant in the demand
for better programmes and transmisston.
On the other hand, crystal-users are less
able to afford the annual membership
fee, and it should be possible to devise
a method whereby they might join the
League at a nominal feee.

Tt is not suggested that the latter class
should enjoy the full membership privi-
leges, and the nominal feo should be de-
signed to meet the expense involved in
the production of a quarterly bulletin
for personal distribution by memibers to
these “ Associates.” . Extra labour and
additional incidental expenditure at
Headquarters could be avoided by the
maintenance of ‘ Associate Member”
records at the Branches and Areas, whose
members should be expected to enrol re-
cruits from the ranks of their personal
friends. The writer is confident that he
could attract from a dozen to twenty such
members, and urges Branch officials and
members to a sympathetic consideration
of the crystal-user, whose support we in-
vite and whom we exist to serve.

Greenisland, JOHN G. BLAIR.
Co. Antrim. Hon. Secy., Irish
Area.

Sir,—I have been very interested in the
correspondence in the daily Press with
regard to the B.B.C. and BN.O.C. 1
should be very sorry for the latter to
lose the support of the B.B.C., as they
were very early broadcasters. From
my point of view I should like to hear
the whole opera given by the B.N.O.C.,
not a mutilated version in the studio: it
is impossible to do justice to any opera
or singer in the present way. I sincerely
hope the B.B.C. will ne# undertake to
produce opera in a theatre, and admit
the public; such competition would be
unfair to the B.N.0.C.. who already
possess the artists and organisation.
Why should not the B.B.C. employ them?

May I suggest that the B.B.C. relay
a whole opera as performed by the
B.N.O.C. wherever they happen to be.
putting it on the ether through those
stations that are far enough away not
to interfere with box office receipts. and
to fill in the intervals as at present from
the studio.

I trust that other members of the Wire-
less Teague think as I do and that the
League will make every effort to help us
to get the best opera we can.

Kensington. A W.J S

Sir,—I am pleased to inform you that
T have now received a cheque from
thew . - <5« 3 3w . Stores in repayment
of the amount paid by me for a . . . .
loud-speaker, which was returned to
them.

Your telephonic conversation with the
firm, therefore, had the desired effect, and
T hope to show uly appreciation of vour
good services by influencing my friends,
as and when opportunities arise, to be-
come members of the League.

With many thanks. E A G.

Brighton, Hove and District Branch.

Our committee have under consideration
several schemes for the activity of the
branch during the autunin seasom.

I regret to have to inform our members
that my co-secretury, Miss C. M. Foot,
has been seriously ill, but is, I am glad
to say, now making satisfactory progress.

Will local members please note that I
have changed my address, which in
future will be :—D. J. Gadsby, Esq.,
Joint Hon. Secretary, 30, Wilbury Villas,
Hove. 5

0000
Liverpool.

Members of the League and listeners in
Liverpool will be glad to learn that Mr.
W. F. Jones, of 3, Perth Street, Liver-

Mr. W. F. Jones, Hon. Sec. for the

Liverpool Area.

pool, has undertaken to act as our local
hon. secretary. Mr. Jones will be pleased
if listeners intevested in the formation of
an active branch will communicate with
him.

0000

Aldershot District.

Capt. F. Harper Shove, of ‘“ Ledbury,”
Closeworth Road, South Farnborough,
Hants, has kindly undertaken to act as
the League's local representative, and
members should in future communicate
their views and suggestions to him. Capt.
Shove is willing to help those members in
need of practical technical advice upon
receipt of a postcard.

0000

The Lancashire and Cheshire Area.

The area is again attempting to pre-
pare for the forthcoming season, and
to cope with the difficulties that are

bound to arise in view of the reconstrue-

tion of the B.B.C. Much disappointment
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has been felt by the apparent apathy of
the League members towards the scheme
to establish a sufficiently large number
of members in the North of England to
justify the formation of a North ef Eng-
land ~ Advisory Committee. If only
listeners would realise that it is useless
to talk in the train, or in the tram-car, or
at the works, of the indifferent pro-
grammes, etc., etc. The only effective
method is to join the Wireless League,
get all their friends to do the same, then,
at a meeting of the particular branch,
discuss the programmes and find out what
is required and submit this to the Ad-
visory Committee it is proposed to form.
This method would be not only of use to
the members themselves, but would be
welcomed by the B.B.C. Radio Societies
can make effective branches of the Wire-
less League, and many have adopted this
course.

Should this paragraph meet the eye of
any real live Radio Society secretary. full
particulars can be obtained from the Area
Secretary for Lancashire and Cheshire :—
J. E. Kemp, Fsq., 50, Garswood Road,
Moss Side, Manchester.

o000

Redruth Branch.

‘“ The branch is going strong,” reported
Mr. W. 8. Trevena (hon. secretary) to
the annual meeting of Redruth and Dis-
trict branch of the Wireless League in the

- Market Exchange, on Tuesday. Mr. C. J.
Cooke presiding.

Continuing, Mr. Trevena remarked that
the membership was well over 100, which
was easily the largest of any liranch in
the county. An efficient aerial and earth
system, the gift of a donor who desired to
remain anonymous, had been erected on
the premises of the Market Exchange.
Two visits had been received fromn officials
of the British Broadcasting Corporation.
who complimented the branch on its pro-
gress. An appeal for funds for the pro-
vision of a wireless installation for Tehidy
Sanatorium was well in hand.

The Chairman paid a tribute to the
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work of the hon. secretary and the vice-
chairman (Mr. A. D. Trounson), who
were heartily thanked.

The Chairman remarked that over £40
had been subscribed towards the £300
required for the Tehidy Sanatorium Wire-
less Fund.

The secretary reported that head-
quarters were unable to grant any further
financial assistance to the branch leyond
a capitation allowance of 3d. per member,
which would yield £1 5s. for the year,
Expenses for the winter session totalled
£6 10s.. and there was a debit balance of
£6 7s. 6d. to be wiped off.

It was decided to continue affiliation
with the National Wireless League. and
to open a list of vice-presidents and sul.-
scribers to the funds of the local hranch.

Officers elected were :—Chairman, Mr.
C. J. Cooke; vice-chairman, Mr. A. D.
Trounson: hon. secretary, Mr. W. S§.
Trevena; hon. treasurer, Mr. R. N.
Wright : committee, Messrs. T. . Smith,
W. J. Farmer. A. G. Tonkin, E. Russell,
G. E. Jones, A. J. Grenfell, F. Clemo,
R. R. Stewart. W, Tredinnick, and A. O.
Probert.

For the annual outing on Thursday,
July 21st, the secretary was asked to make
arrangements for a visit to the wireless
station at Lanivet, near Bodmin.

ococCco
Queen’s Park and Districts Branch.

At the last meeting of the alove branch,
which took place on Friday last, the 1st
July. at 8.30 p.m. at No. 552, Harrow
Road. W.10, one of the cluh members
demonstrated the lay-out and construc-
tion of a four-valve neutralised receiver.

A demonstration was also given of the
construction of a short-wave receiver.

Quite a number of members attended
what proved to be a very interesting
meeting.

A general meeting of the above branch
which now comprises Queen's DPark, Pad-
dington. Maida Hill, Willesden, Harles-
den. and Kensal Rise. will be held to-
wards the end of September, and all
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members are particularly requested tc
make a special note of this.

Particulars of future activities are ob-
tainable from the joint hon. secretaries :—
F. Batho and the Hon. C. M. de
Adlersparre, 37, Enbrook Street, Queen's
Park, W.10.

 REGISTRATION OF QUALIFIED |
. TRADERS AND REPAIRERS.

Further List.

The fullowing bhave been added to our
register of Approved Wireless Traders
and Repairers : —

London.—H. E. Hull and Son, 136,
Holland Park Avenue, W.11.

Reigute, Surrev.—R. G.
Leshourne Iload.

Swindon, Wilts.—Wallace H. Winch-
combe, 160, County Road.

Wotton-under-Edge, Glos.—A. G. Long,
Electrical and Radio Engineer, Market
Street.

Wilson, 70,

Surbiton, Surrey.—Edes Service, 82,
Victoria Road.
Yeadon, Yorkshire.—Driver Brothers,

10, Ivegate.

The Joint Committee are preparing
material for a campaign in the early
autumn to increase the number of ap-
proved wireless tradevs and repairers.
We suggest that it would he of great
help to the Joint Committee in this effors
if- members would send to the hon. secre-
tary of the Joint Committee. Mr. D. S.
Richards, at the headquarters of the
Leagne, the names and addresses of
traders and repairers of good standing in
theiv locality who do not display the joint
sign of the Wireless League and the
Radio Society of (ireat Britain, to whom
the Joint Committee may communicale
particulars of the Registration “cheme.
The nanies and addresses so received will
Le carefully collated and in due course
further steps taken in each case.

To be filled in by readers who wish to become members of the League,

eighteen months.

To the Secretary, The Wireless League, Chandos House,
Palmer Street, Victoria Street, S.W.1.

*enrol me as a member
renew my membership

Please

of the

Wireless League.

or to renew their membership for a further

I enclose P.O. for Three Shillings,t which entitles me (o

membership with all the privileges and rights as enumerated in the constitution of the League, including FREE 1nsura ~ce, Free

Legal Advice, and Free Technical Advice, for the eighteen months ending 30th

® Cross out Line not required.

WRITE IN  Name {in full) ...........

September, 1928.

t Keep the Counterfoil of your Postal Order.

CAPITAL (State whether Mr., Mrs., or Miss.)
LETTERS. Address
My Membership No. is......

@his is only applicable in the case of renewals.
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CAPACIT Y

AMPLIFICATION —

Anode Circuit Conditions and the Calculatton of Voltage Amplification.
By W. JAME

GOOD deal of attentign is being directed at the
present time to the subject of faithful loud-
speaker reproduction and, as is usual when the

subject 1s one of great interest to wireless users, all sorts
of people are giving their views and describing their ex-
periences.

The views of the purely practical man and of he who is
mainly theoretical are of equal interest and importance.
Our practical man, for instance, tries various types of
couplings and valves; he tries components of different
values and endeavours to determine the best combination
of parts by listening critically to the sounds emitted by
his loud-speaker. If his loud-speaker is a good one he
will have the means of producing the sounds of lower
and higher frequency as well as those of middle fre-
quency, and presumably will quickly find the difference
between good and bad couplings and valves, and between
the right and wrong values of grid bias and anode
supply voltage. when he tries to obtain all the sounds
in their correct proportions. But should he be using an
inferior loud-speaker he will probably give it as his
opinion that one method of amplification is not vastly
superior to another provided proper attention is given to
the values of the couplings, the valves, and their operat-
ing conditions.

Thus our practical man is often able to give a demon-
stration of good quality since he is not biased in any
way, but merely tries to obtain for himself music and
speech of a pleasing quality to his own liking. It is
certainly true that what he considers a faithful copy of
the original another will record as indifferent, for musi-
cal taste and experience enter into the question. Never-
theless the man who has no musical ear, and therefore
claims as pleasing what another classes as poor because
of it being so utterly unlike the original, can he educated
to appreciate the difference between a true and a false
likeness.

Theoretical Standards of Quality.

He is usually in a much better position than our mainly
theoretical man. This type of man finds by calculation
the best values for the couplings and the most suitable
valves, or gets them from someone else who claims to be
an authority on the subject. He is the type of man who
wants his amplifier to magnify evenly over the whole
frequency range of 25-10.000 cycles, and feels very
uncomfortable when he is made to realise that there is
a reduction in amplitude at the extreme ends of the
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scale.
amplifier such as he desires, and~w. ackually petting the
perfect results he believes he must get, is quite a different
matter. It depends for one thing on the completeness
of his knowledge of every factor affecting the question,
and also, of course, on his loud-speaker. His loud-
speaker may tend to emphasise the lower tones; then his
amplifier with the level frequency characteristic is not the
best that he can use. If, as is usually true, his loud-
speaker deals improperly with the lower frequencies, then
again his amplifier is not the hest one to use under the
circumstances.

We all know the type of man; he judges quality of
reproduction mainly by the values of the couplings and
the valves used, and by meters which he puts in the
amplifier (he has-a pain when he sees one of them give a
little kick), with the result that he can often give only a
tolerable demonstration of good quality.

Misleading Amplification Curves.

The manner in which really serious experimenters and
the public alike allow themselves to be influenced by the
various claims made for the different methods of coupling
speech frequency amplifiers instead of by their own ears
is amazing. A year or two ago someone took the respon
sibility of publishing a frequency-amplification charac-
teristic of a single stage of low-frequency amplification
comprising a valve and transformer, and it was pointed
out that the notes of lower frequency were hardly ampli-
fied at all as compared with those of middle frejuency.
Then came along a cleverer person with the charac-
teristic curve of a resistance-condenser stage—it was
represented as a straight line from a very low frequency
up to the highest audible frequencies. Many people
immediately jumped to the conclusion that a transformer-
coupled amplifier was of very little value. while a resist-
ance-condenser-coupled amplifier was perfect, and that if
one was used they would be bound to have perfect
quality.

But such was soon found not to be the case. A com-
parison of amplifiers soon showed that in many instances
the results were not as expected.  Obviously certain
unforeseen factors were affecting the results. The keener
experimenters began to wonder whether such curves had
much practical significance—did the characteristic curve
of an isolated stage represent with any accuracy the per-
formance of the stage when it was inserted in an ampli-
fier?

And whether or aot he succeeds in baniding an

. P
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Resistance-Capacity Amplification.

To-day we know the answer to this questicn : generally
it is No. Reaction through stray couplings, and through
the impedance in the anode power supply plays a vital
part, and serves to modify profoundly the characteristics
of an amplifier as compared with that of a single stage
taken separately.

The nature of the source of power for the anode cir-
cuits is of prime importance. It this has an appreciable
mmpedance, and this is more
or less common to the dgter-
tor and amplifier. most
serious distortion i§ in manyv
instances produced owing to
the absente of suitable
_bleers. Tt is not unusual for

resistance - condenser ampli-
fiers to be just on the verge
of oscillating through stray
couplings such as a common
impedance in the anode cir-
cuits, with disastrous effects
on the quality. In fact, when the anode supply has only
2 small impedance, and the resistance-condenser amplifier
is designed to pass the very low frequencies, a continuous
popping sound may be heard, or the signals may increase
and decrease in strength in a regular manner suggestive
of bad fading.

The same remarks apply, of course. to some trans-
former-coupled amplifiers, particularly when the common
impedance is rather high as when the anode supply is
taken from certain types of hattery eliminator.

The question might now wel]l he asked as to whether
it is of much value to dJeal in detail with a single stage
of amplification when we are really interested in the per-
formance of the amplifier as a whole. Fortunately, the

]
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Fig.1.—The anode current I of a

valve is controlled by the anode

voltage E and the potential of
the grid.
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Fig. 2.—Typical characteristic curves illustrating the method of
calculating ampliification factor and A.C. resistance,
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Fig. 3.—Alternating varlations of grid potential are faithfully
reproduced in the anode current provided that the valve is worked
on the straight part of its characteristic.

answer to the question is Yes, for we can consider the
stage as it is under working conditions, leaving for the
present all questions relating to the reactions produced
by the anode supply.

The principles of amplification are quite well known.
If we have a valve, Fig. 1, with a voltage E applied to
its anode, we obtain an anode current 1 depending on the
construction of the valve, the actual value of E, and the
value of the voltage applied to the grid. Further, the
anode current can be varied by altering the potential of
the grid because this controls the rate of flow of electrons
from the filament to anode by the grid’s electrostatic
action.

Valve Characteristics.

A cunve can therefore be drawn to represent the change
nf anode current with grid potential, and further, a
curve can be drawn to show the change of anode current
with grid bias for various anode voltages. The tliree
curves given in Fig. 2 are for anode voltages of 80, 100,
and 120, and apply to a modern valve suitable for resist-
ance-condenser coupling.

From these it is easy to see that a change in the grid
bias of 1 volt around the operating point A has as much
effect in producing a variation of anode current as a
change in the anode voltage of jo. For example, when
the grid bias is —71.5 the anode current is r.075 milli-
amperes for an anode voltage of 8o; if the grid bias is
reduced to —o.5 volt the anode current increases to 1.675
milliamperes.  Also, if the grid bias is — 1.5 volts the
anode current is 1.075 milliamperes for 8o volts, as be-
fore, but increases to 1.675 milliamperes when the anode
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Resistance-capacity Amplification.—
voltage is made 1zo. Thus the voltage factor of this
valve is 4o.

The important point is this, that on the straight line
portion of the characteristic curves the anode current can
be changed a given amount
by altering the grid bias V
volts or the anode voltage by Rac |
p#V (1 being the voltage fac- [
tor of the valve).

Similarly, the A.C. resist- He
ance of the valve can be L
found from the curves, for
when the anode voltage is in-
creased from 100-120 (at the
working point A, Fig. 2)
the anode current increases
from 1 375 to 1.675 milli-
amperes, from which the A.C. resistance is found to be

20

ta

FL%. 4.—Equivalent circuit of
valve as a generator of alternat—
ing current.

—— _ or 66,000 ohms.
0.0003

If we now apply a small alternating voltage ¢ to the
grid of the valve (e being such that we use only the
straight part of the characteristic curve) then the anode
current will vary sympathetically, and the shape
of the anode current variations will be precisely the
same as that of the alternating voltage applied to the
grid.

This is shown in Fig. 3. Here again it is not hard
to see that the change in the anode current due to the
grid voltage ¢ (of o.5 volt peak value with the anode
voltage fixed at 100) could equally well have been pro-
duced by fixing the grid bias at —1 5 volts, and apply-
ing an alternating voltage of 20 volts peak value (that is
40 times as much) directly in the anode circuit.

It will now be clear that when a small alternating volt-
age is applied to the grid the alternating current produced

Wireless
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The valve of Fig. 1 may therefore Le looked upon as
a generator of alternating current having a resistance of
R,c ohms and generating and E.M.F. of pe volts;
this is shown in Vig. 4.

Now our stage of resistance-condenser amplification
comprises a valve V, coupled to valve V,; by an anode
coupling resistance R, a condenser C and a grid leak Rg.
Fig. 5 (¢). This may be simplified, for we are consider-
ing alternating currents, to give Fig. 5 (&) which shows
more clearly that the grid condenser and grid leak are
connected in parallel with the anode coupling resistance.
We will therefore make a further simplification to arrive
at Fig. 5 (¢) in which the coupling condenser and grid
leak are omitted. This is perfectly justifiable because
we can assume that the impedance of the condenser and
grid leak in series is very high compared with the anode
coupling resistance; in fact, we assume that a pure resist-
ance of R ohms is connected to the valve and that the
circuit is non-inductive and non-capacitative.

Tater we shall have to take into account the effect of
various condensers which play an important part in the
behaviour of the amplifier at the higher and lower ends
of the acoustic frequency range.

Our circuit proper now comprises a valve with an anode
coupling resistance and a battery having a voltage Eg.
A current I will flow in the anode circuit, producing a
fall in voltage over the anode resistance R, so that the
actual voltage of the anode is not Eg but E,—RI=E.

If a small alternating voltage e is now applied to the
grid of the valve the anode current will vary sympathetic-
ally as before, but not to the same extent as in the Fig. 4
circuit ; it will have a value

o
* R+ R’

Lecause now we have the coupling resistance R in series

in the anode circuit is given
by

change in anode voltage
"~ anode A.C. resistance

and, as we have previously
said that a grid voltage ¢
has the same effect in chang-
ing the anode current as a
change in the anode voltage
of pe we may write

pe
R

where #, = the alternating
current pro-
duced in the
anode
the valve’s volt-
age factor
¢ = the A.C. volt-
age applied to
the grid (c)
R, = the valve's anode

f,=

=
]

(d)

A.C. resistance.
B 29

Fig. 5.—Single stage of resistance-capacity amplification with equivalent circuits.
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Resistance-capacity Amplification.—
with the valve. This condition is shown in Fig. 3 ('a'),
and it is easy to see that if R is reduced, the alternating

- . pe
current will increase, reaching the value o when R
AC

is zero; similarly, when R is increased, the alternating
current will be reduced and, in fact, will be zero when R
is infinitely laige.

Voltage Amplification,
Now we are interested principally in the alternating
voltage actually developed across the anode coupling

resistance by the grid voltage ¢, for the ratio of these
voltages is the voltage amplification.
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Fig. 6.—Curve showing relation between amplification and ratio
between external anode resistance and valve A.C. resistance.

But we know that the alternating current flowing in
the anode circuit is producing a voltage

Ri,=e¢,

and that

P ne

‘“Ru+R
It therefore follows that

. reR

* Re+R’
and that the voltage amplification

e, R

e "' ReFR-

Then, if R,c remains constant in value. the voltage
amplification obtained when R=R,. is o.5u, and when
R is twice R,¢, 0.66p, and so on as shown by the figures
in Table 1 and the curve of Fig. 6.

TAaBLE 1.
Value of Anode Voltage
Coupling Resistance. | Amplitication.

3 Rac tu

Rac $u

2 Rac En

4 Rac tn

6 RAQ ? n

10 RAO + "

20 Ryc 2 0

Thus the amplification actually obtained depends on
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the voltage factor u of the valve and the value of the
anode coupling resistance as compared with the A.C.
resistance of the valve. It can never equal the voltage
factor, but approaches it asvmptotically.

At this stage, then, we sav that the voltage amplifica-
tion for a given anode A.C. resistance increases with the
voltage factor of the valve; for instance, the amplifica-
tion when a valve with a certain R,c and a voltage factor
of 20 is used will be only half the amplification given
by a valve of thz same R, but twice the #. In addi-
tion, if the voltage factor of the valve is fixed but its
A.C. resistance is varied, the amplification for a given
coupling resistance will decrease as the R,¢ is increased.

It is now necessary to consider the matter in a little
more detail, and to find the amplification likely to be
obtained in practice. The special valves for resistance-
condenser amplification have, on the whole, a voltage
factor of round about 35 for an A.C. resistance of
80.000 ohms. Certain valves have a little lower A.C.
resistance than this; Lut others again have a value of as
much as 150,000 to 200,000 chms.

A.C. Resistance Under Working Conditions.

In this connection it is important to remember that the
valve makers almost invariably give the A.C. resistance
for the maximum anode voltage and with zero grid bias,
in order that it shall be as low as possible for a given
voltage factor. of course, and it is this practice which
has led to no little confusion amongst amateurs and more
experienced workers alike. For if the makers value of
A.C. resistence is inserted in the amplification formula
one is led to expect quite a large voltage amplification
per stage. For instance. with an anode coupling resist-
ance of 500.000 ohms, and the makers figure of. sav,
80.000 ohms for a valve having a voltage factor of 3s
we find the theoretical amplification to Le 30; in practice
it is less, for the reason that the A.C. resistance of the
valve under working conditions is considerably higher
than the assumed value of 80,000 chms.

Now the A.C. resistance of a given valve will depend
on the anode voltage and the grid bias. We can for
practical reasons fix the grid bias at — 1.5 volts, which
leaves us with the anode voltage as the only factor which
will alter the A.C. resistance. Tf we made a further
assumption, that the anode battery voltage is fixed at
120, we simplifv the problem still further. for now the
voltage of the arode is that of the anode hatterv less the
fall in voltage over the coupling resistance.

Thus a certair valve, which is a good one of its class,
with an anode battery of 120 volts, a grid bias of — 1.5
volts and a courling resistance of 600,000 ohms. has an
anode current of 8o microamperes ; therefore the fall in
voltage over the coupling resistance is 48 volts, leaving
the anode voltage as j72. Under these conditions the
anode A.C. resistance is 290,000 ohms, from which it is
easy to find tha: the theoretical voltage amplification is
©.675u. If the anode battery had heen 75 volts instead
of 120, the valve’s A.C. resistance under the same con-
ditions would have been over 300,000 ohms and the
amplification would be onlv o.5435p.

We can now see that so far as voltage amplification is
concerned there are two variables, the coupling resistance
and the valve’s A.C. resistance, for as we vary the

B 30
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Resistance-capacity Amplification.—

former so we alter the latter. The change is not one
that is directly proportional; that is, the fact that we
double the coupling resistance does not mean that we have
doubled the valve’s A.C. resistance.

To show these things more clearly two sets of curves
have been prepared. They refer to a well-known 2-volt
R.C. valve.  The curves of Fig. 7 are the ordinary
static characteristic curves, but the anode voltages of 40,
60 and 75 were purposely made low so as to approximate
to working conditions. The second set of curves, Fig. 8,
refer to the same valve, but having a grid leak nominally
of 0.5 megohm, but actually of 0.6 megohm connected
to its anode.  The battery voltages were 75, 100 and
120, the anode voltages depending of course on the grid
bias which controls the anode current.

The valve has an average voltage factor of 33, and
the following approximate A.C. resistances for different
conditions as to grid bias and anode voltage.

Anode Grid Bias A.C. Resistance | Anode Current

Voltage. (Volts). (Ohms). (Microamperes).
40 0 150,000 200
60 0 115,000 350
75 0 95,000 508
40 —0.5 200,000 96
60 —0.5 130,000 202
75 —0.5 105,000 330
40 -1.0 450,000 36
60 -10 190,000 102
5 —1.0 145,000 194
40 —15 750,000 8
60 —15 390,000 42
75 —15 270,000 94

Three examples will now be worked out to show what
voltage amplification one may expect to get in practice.

(1) Anode battery 120 volts; grid bias —1.5 volts;
coupling resistance 600,000 ohms : anode current 86 pA ;
A.C. resistance of valve 290,000 ohms ; voltage factor of
valve 33.

600,000

600,000 + 290,000

(2) Anode battery 120 volts; grid bias —1.5 volts;
coupling resistance 1.5 megohms ; anode current 4o pd;
A.C. resistance of valve 390,000 ohms ; voltage factor of
valve 33;

Amplification = X 33 = 22.

1,500,000
1,500,000 + 390,000
(3) Anode battery 120 volts; grid bias —1.5 volts;
coupling resistance 3 megohms; anode current 33 pA:
A.C. resistance of valve 590,000 ohms; voltage factor of
valve 33;

Amplification = X 33 = 20,

3,000,000

3,000,000 + 590,000

These examples show that even though the A.C.
:esistance of the valve increases when the coupling
resistance is increased in value, the voltage amplification
increases with the coupling resistance. For this reason
one might be tempted to use a coupling resistance of
more than 3 megohms ; the calculation has not been made
for a higher value, however, because such values would
not he used in practice for various reasons.
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Amplification = X 33 =2706.
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Fig. 7.—Static characteristic of a typical * R,C.”’ valve with anode
voltages approximating to working conditions.

The amplification of 22-27, according to the coupling
resistance used is, of course, quite a useful one, and at
this stage it might be as well to determine what A.C.
input can be applied to the valve without distortion.
Normally it is necessary to work out load curves for the
valve in order to show as nearly as possible the actual
working conditions, but as we shall usually be dealing
with fairly small input voltages this is not absolutely
necessary and we can form an opinion from the curves
of Fig. 8, remembering of course that the curves apply
only to one particular case. Thus if a different valve is
used, or a different valne of coupling resistance, the slope
of the curves will be different, and so will their shape.
We know, though, that the effect of increasing the value
of coupling resistance is to lengthen further the straight
portion of the curves, so that, if anything, we shall be
slightly underestimating the maximum grid swing with
which the valve can deal without distortion.

Permissible Grid Swing.

The curve, of Fig. 8, for 120 volts, is quite straight
from zero to —2 volts grid bias. If now we fix the
grid bias at —1.35 volts, we are fairly safe in allowing
the applied A.C. voltage to have a peak value of o.5
volt, which will give us an undistorted output of 11 peak
volts, or should a 3 megohms coupling resistance be used,
although this is not advised, an output of 14 peak volts.
The grid of the succeeding valve would therefore be
biassed about — 12 and — 1§ respectively.

It should be noticed that if an anode battery of less
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Resistance-capacity Amplification.—

than 120 volts is used, the value of the maximum A.C.
input to the grid will have to be reduced if distortionless
amplification is desired; when the anode battery is more
than 120 volts a little more A.C. can be applied.

So far we have considered the valve and its coupling
resistance, and we have found that when an alternating
voltage ¢ is applied to the grid an undistorted voltage e,
is developed across the anode r1esistance (I'ig. g) pro-
vided certain conditions are fulfilled. Now a complete
stage of resistance-condenser amplification comprises two
valves with two resistances and a coupling condenser as
shown in Fig. 5(a). Further. acoustic frequencics range
from about 235-10,000 cycles. so that it is obvious that
the condenser is likely to have the effect of making the
A.C. voltage actually eveloped across the grid leak Rg.
Fig. 5 (b), less than the .\ C. yvoltage across the anode
resistance R, because the impedance of the condenser
varies with the frequency. Tt will also be clear that the
effective resistance connected to the anode of the ampli-
fving valve will he less than the ohmic value of the
coupling resistance R because the condenser C and grid
leak Ry form a shunt path.  Here, again, we have to
remember that the impedance of the condenser C, and
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Fig. 8.—Curves of the same valve as Fig. 7 with an external
anode resistance of 0.6 megohm.

therefore that of the shunt path CRg, varies with
frequency.

Fortunately, with normal values this latter effect is
small, but the effect of the grid condenser in developing
a voltage across its terminals which depends on the fre-
quency is by no means unimportant—it is, in fact, one
of the most important features in this method of amplifi-
cation.

To deal with the effect of CRg in parallel with the
coupling resistance R ; if C is so large that for all fre-
quencies its impedance is very small then we can ignore
it, and simply consider the case of two resistances in
parallel.  For a coupling resistance of o.5 megohm a
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grid leak of 2 megohms would normally be used, and
for 3 megohms a grid leak of, sav, s-10 megohms,
although it should be under-
stood that the writer does not
think it advisable to exceed
5 megohms. I.et us now
find the effect of the grid
leak in reducing the effective
resistance connected to the
anode.  Our values are for
R, 0.5 megohm, and for R,
2 megohms ; the nett result
is 4oo,000 ohms, or, if we
take the practical example
represented in  TFig. 8,
where the coupling resistance

[

Id—fv—-.

Fig. 9.—In tke absence of a

coupling condenser and leak a

simple relatioa exists between
e and ea.

i1s 0.6 megohm, 460,000

ohms.
We can therefore modify our voltage amplification
formula
R
A=p. o—
"R+ R,

and write for the coupling resistance R its effective value
when shunted by a grid leak Rg.
Then we have
_RR,
R+ Ry
" RRe |
_—R +T{0 + RA(:

.

In Example 1 on the previous page the resistance had a

value of 600,000 ohms, the valve an A.C. resistance of

290,000 ohms, and a voltage factor of [k If we
assume that with the coupling resistance of 600,000 ohms
a 2 megohm grid leak is used, the amplification will he
found to he a little more than 20 as compared with 22
when the effect of the grid leak was neglected.

A further effect of the lowering of the efiective resist-
ance connected to the anode is that the working curves
of the valve are changed; in fact, the length of the
straight portion of the characteristic will be less.  An
effect of the grid leak is therefore to lower the alternating
current voltage which can be applied to the valve without
distortion.  Thus two effects are proctuced ; the one just
mentioned, which, however, is not likely to be of much
consequence, and the second, which is to reduce the
voltage amplification, in the example considered from
22 to 20.

(To be continued.)

IN NEXT WEEK’S ISSUE.
N\ article by Capt. P. P. Eckersley, Chief Engineer
of the B.B.C., on the distribution and power of
broadcast stations with special reference to the considera-

tions leading up to the proposed Regional Scheme.
0000

Listeners living near the coast and subject to spark
interference will also find an article of special interest
dealing with the design and construction of a selective
three-valve set (1-v-1) for long-wave broadcast stations.
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Events of the Week

BERLIN RADIO EXHIBITION.

Berlin will hold its Radio Exhibition
this year from September 2nd to 1ith in
the Radio Industry Hall at the Kaiser-
damm Fair Ground.

0000
THE NINETY-FIVE THOUSAND.

Of the 125,000 wireless sets in use in
Northern Ireland only 30,000 ave licensed,
according to counsel prosecuting on behalf
of the Post Office in a wireless * pirate ”’
case at Hillsborough Petty Sessions.

0000
TRUTH IN BROADCASTING.

Translation of a news item heard from
a French broadcasting station :—

“ A dangerous internatinnal handit has
been arrested in Paris. He was born in
Roumania in 1885, and since this date the
police have been searching for him."”

0000
TOO COMFORTABLE?

When Mr. J. A. Reading, of the
Meriden Guardians, stated last week that
the introduction of wireless in the
Meriden Union Institution would cheer
up the inmates, another guardian ex-
pressed the fear that it would induce them
to stop in the workhouse for ever.

0000
LISTENERS IN SWEDEN.

Practically every twentieth Swede now
has a radio receiver, according to a report
jIl‘lSt published by the Swedish State

elegraph Department. The total num-
ber of licensed listeners in Sweden is now
nearly 300,000.

0000

COMPETITION ON A FIELD DAY.

A direction finding competition between
the Leeds and Sheffield Wireless Societies
on Sunday, June 26th, ended in a draw.
Each society provided two groups
equipped with portable receivers, their
task being to locate hidden transmitters
on the moors near Penistone and Giggle-
stone.

ovoo
AN OYSTER'S FEELINGS.

The important question of whether
Atlantic oysters vesent radio is raised by
Commander W. E. Parker, Chief of the
U.S. Division of Hydrography and Topo-
graphy, who states that operators of sub-
marine listening equipment in the Atlantic
report mysterious noises supposed to be
the clicks of oysters! Apparently the bi-
valves ~¢ the Pacific are more partial to
scientific progress, fewer clicks having
-been heard in those waters.
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AN UNUSUAL QUERY.

Is reception too easy?’’ asks a wire-
less expert in a Scottish newspaper.

If this is his trouble, our Information
Department can introduce him to people
who will speedily remove it.

L)

INDIAN BEAM STATIONS.

The fourth and last group of Imperial
wireless beam stations will probably be
completed before the end of this month,
when the service with India will be
tested.

e .
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——

SOUTH AFRICAN BEAM TRANS-
MITTER. The aerial and reflector system
at the Klipheuval Marconi Beam Trans-
mitting Station, 30 miles N.E. of Cape
Town. The masts are 300 feet high and
the distance between them is 650 feet.

21

in Brief Review.

THE RADIO LAWYER.

A reminder of the growing complexity
of wireless legislation is provided by the
news that Judge Stephen B. Davis, of
Washington, has been awarded the
Linthicam prize of a medal and a
thousand dollars for his recently pub-
lished book, ‘“The Law of Radio Com-
munication.”” Judge Davis’ book was
selected out of a hundred manuscripts.

0000

LAURELS FOR DUTCH WIRELESS
INVENTORS.

Any Dutch member of the Netherlands
Wireless Telegraphy Society who, ‘“by
invention or any new method contributes
in the widest sense of the word towards
the advancement of the science and tech-
nique of wireless,” may be the recipient
of a newly instituted annual prize which
has been provided for by a donation of
100,000 Dutch florins (about £8,300) by
the president of the society.

0000

HAPPY GREEKS.

A new market for wireless apparatus is
opened up in Macedonia by the decision
of the Wireless Telegraphy Board in
Athens to allow the use of radio receivers
in Salonica and Cavalla. For the time
being the permission will be granted only
to Greek subjects, but it is thought that
the privilege will shortly be extended to
foreigners.

~

0000

BY BEAM TO SOUTH AFRICA.

The vecent successful tests with the
South African beam service showed that,
using two wavelengths, the two stations
are capable of carrying on a high speed
duplex service between London and Cape
Town for the greater portion of the day
and night, although the contract called
for only eleven hours per day. It is esti-
mated by the Marconi Company that the
stations are able to handle 160,000 words
per day in each direction.

The transmitting and receiving stations
in this country are situated at Bodmin
and Bridgwater  respectively. The
African transmitter is at Klipheuval,
thirty miles north-east of Cape Town,
while the receiver is at Milnerton, five
miles north of the city.

The exact wavelengths of the English
station are 16.146 metres (day service)
and 34.013 metres (night service). The
African wavelengths are 16.077 and
33.708 metres for day and night respec-
tively.



PROGRAMMES “ON TAP.”

Subject to the approval of the Post
Office a company which has just been
formed at St. Annes-on-Sea under the
title '* Community Radio, Limited,” will
supply broadcast programmes ‘‘on tap”
to a number of subscribers for a weekly
payment of 2s. each (including licence).

The company. which possesses an eight-
valve receiver, has already received appli-
cations from forty would-be subscribers
spread over a wide area.

WEDNESDAY, JULY 6th.

Tottenkam Wireless Society.—1t 8 p.m, At
10, Bruce Grove. HBusiness Meeting, fol-
lowwed by a talk on ** Technical Terms,”
by Mr., F. E. R. Neale,

THURNSDAY, JULY 7th,

Golders Green and Hendon Radio Society.—
At 8 pom. At the Clud House, Willificld
Way, N.Wal. Lecturc: " The Etho-
dyne,” by Mr. B. J. Axtin.

TUESDAY, JULY 12th.

TAornton Heath Radio Socicty.—At 8 p.m.
At St. Paul's Hall, Norfolk Iead. Der-
monstration for Beginners by Mr. Atkin-
u{)n, » Subject: * Grid Bias ond Reduc-
tion.

SUNDAY, JULY 17th,

Golders Green and Hendon Radio Society.
—Field Day.

Muswell Hill and District Radio Society,
—Field Day (in conjunction with above).

P T L L P RN H

WIRELESS DURING THE ECLIPSE,

Although at the time of going to press
the results of wirveless experiments con-
ducted during the solar eclipse had not
been fully collated, certain important con-
clusions had been arrived at.

The tests carried ont by the Radio
Research  Board, with transmitting
stations at Peterborough and Birming-
ham, served to show that the absorption
of waves by the Heaviside laver during
the period of the eclipse decreased to a
tenth of normal, causing a tenfold in-
crease in signal strength.

Wireless
Werrlid

ROOM FOR RADIO DEVELOPMENT,

Out of the 22 million homes in the
United States, only six million are at
present equipped with wireless receivers,
according to the researches of the Amenri-
can Federal Radio Commission. Eighteen
million homes possess cars, sixteen nillion
are wired for electricity. sixteen million
are equipped with telephones, and eleven
million have gramophones

cooo

NEWCASTLE INFIRMARY WIRELESS
INSTALLATION.

In the description of this installation
in the June 22nd issue it was stated that
250 pairs of phones conld be used. This
rather understates the capabilities of the
apparatus, as we are informed that no
fewer than 2.000 pairz can be operated,
each of the eight power ontput valves
being capable of supplymng 250 phones,

cocoo

THE KING'S MICROPHONE.

When the King visits Liverpool on July
19th to open the Gladstone Dock His
Majesty will again make use of the
Marconiphone public address amplifying
equipment,

As on previous occasions. the special
Marconi Magnetophone, which is reserved
exclusively for the King's use, will be
employed. 1In this instrument the usual
iron cylinder is silver plated, and the
entire microphone is covered by a silver
wire cage blearing the Royal Arms in
gold.

His Majesty's microphone has been used
on five previous occasions. which are
chronicled on a gold plate affixed to the
cylinder. and are as follows :—

July 19th, 1924.—Opening of Liverpool
Cathedral.

May 4th, 1925.—Opening of Wembley
Exhibition.

May 30th,
West Road.

1925.—Opening of Great

MYSTERY STATION AT WORK.

tions provided the **scent’ for an exciting hunt by members of the Golders

5 CT, the transmitter whose clandestine opera-~

reen

and Hendon Radio Society on a recent field day.

JULY 6th, roz;.

June 27th, 1925.—Royal Air Force
Pageant, Hendon.
July 13th, 1925 —Opening of British

Medical Association new buildings.
It is certainly the handsomest and most
valuable microphone in existence.
cooo

PROGRESS IN AUSTRIA.

Since broadcasting started in Austria
on October 1st, 1924, the number of
licensed listeners has grown to 274,352,
At the end of 1924 there were 94,322,

ON THE RIGHT SCENT.
Child (on left) with the portable receiver
which located the hidden station 5 CT.

Mr. Maurice

WIRELESS AT WESTMINSTER,
By OvR PARLIAMENTARY CORRESPONDENT.

Wireless Telephony to Fishing Vessels,

Mr. Grotrian asked the Postmaster-
General in the House of Commous last
week whether, in view of the advantage
to the fishing fleet, it was permissible for
private individuals to establish a wireless
telephone service with the trawlers and
other vessels with which they were con-
nected ; and whether he would define the
general attitude of the Post Office
towards initiative of this nature which
was not met by any existing State
service.

Sir Wm. Mitchell- Thomson replied that
in view of the risk of interference it was
not practicable to permit the establish-
ment of private wireless stations for com-
munication with ships at sea. Vessels
fitted with wireless telegraph appuratus
could send and receive messages through
any of the Post Office coast stations, and
in order to meet the needs of a number
of trawlers which had recently been fitted
with  wireless  telephone  apparatus,
arrangements were being made to equip
the new coast station now in course of con-
struction at Mablethorpe with suitable
apparatus for the exchange of messages
with these vessels by wireless telephony.
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from
Specifications @{ainable at the Palent Office, 25, Southamplon Buildings, London, W.C.2, price Is. eath.

A Stable Superheterodyne.
(No. 244,484.)

Convention date (France):
12th, 1924.

The alove specification, granted to L.
Levy, gives considerable constructional
details of an eight-valve superheterodyne
receiver, the arrangement of which is
shown in tbe diagram. The most import-
ant parts of the circuit will only be ve-
ferred to in detail, and those not men-
tioned may he considered as quite normal.
The valve V, is employed as a local os-
cillator, V, and V, are first and second
detectors respectively, while V, and V,
are additional low-frequency amplifiers,
the anode circuit of the valve V, contain-
ing the telephones T. The filament and
anode circuits are respectively supplied by
common batteries B, and B,. The local
oscillator is of the shunt type consisting
of a tuned circuit 9 10, a stopping con-
denser 11, and a high-frequency choke 12,
The output of the oscillator is trans-
ferred thirough a special condenser com-
prising two fixed electrodes 15 and 16,
and a mwovable electrode 14. The valve
V, 1is arranged as a high and
intermediate frequency amplifier. A
frame aerial is tuned by a condenser 17
and is connected at 19 and 20. The in-
put is connected in series with the grid
circuit of the valve V, and a condenser 18
of small value and an air-core inductance
29. The primary of a high-frequency

December

. intermediate

iron-core transformer 25 and an inter-
mediate frequency circuit 23 24 is in-
cluded in the input circuit of the valve
vV, The secondary of the iron core
transformer 25 is connected between the
grid and filament of the detector valve
V,, while the anode circuit of this valve
contains an intermediate circuit 28 26,
coupled to an inductance 28. The tuned
circuit 29 18 is tuned to a frequency
which is considerably higher than the
frequency, but is very
tightly coupled to the intermediate cir-
cuit 28 26. 'The circuit 23 24 is coupled
to the grid of an amplifier V, through a
condenser 30, a similar arrangement bLeing
used with the other intermediate ampli-
fiers. The circuit is stated to function
in the following manner. The special
coupling condeuser 14 15 16 enables the
effect of the local oscillator upon the grid
of the valve V, to be made as weak as
desired, since the potentials across the
electrodes 15 16 are 180 degrees out of
phase with respect to the common fila-
ment circuit. The valve V, amplifies the
radio-frequency oscillations, while the
valve V, by virtue of a rectifying effect
produces heat frequency oscillations, The
beat frequency is transferred by means of
the coupliug between 26 and 29 to the
valve V, for amplifiication at inter-
mediate frequency. The intermediate fre-
quency voltages existing in the anode cir-
cuit of the valve V, are then applied to
the input of the normal intermediate

“first.

amplifier, that is, the valve V,, where
they are amplified by the valves V, and
V, and are finally detected by the valve
V., the output of which is amplified by
the low-frequency valves V, and V..
Since the circuit 29 is tuned to a {re-
quency which is high compared with the
intermediate circuits 23 24, 32 33, 35 36,
the intermediate amplifier is rendered
stable. A further feature of the inven-
tion consists in placing the whole system
in a screened compartment to prevent the
amplifier heing influenced by stray fields.

oooo0Q

A Four-electrode Multi-vibrator.
(No. 267,279.)

Application date: Fcbruary 9th, 1926.

The abuve British patent, granted to
N. V. Phillips’ Gloeilampenfabriken, de-
scribes how a four-electrode valve may
be used as a multi-vibrator. The inven-
tion relates to the type of circuit in
which two three-electrode valves are
coupled together by a resistance, and re-
action is obtained by coupling the anode
of the second valve to the grid of the
Very strong cwrrent impuises are
obtained in this circuit due to the periodic
charge and discharge of the coupling con-
denser, the frequency of this charging and
discharging being determined by the
time constant of tlie circuit comprising the
coupling condenser and leak. A similar
type of circuit is clainted in this specifi-
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Elght-valve superheterodyne circalt. (No. 344,484.)
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cation for the use of a four-electrode valve
in the manner indicated in the diagram.
The battery B, heats the filament, while
the anode circuit is supplied by one bat-
tery B, the anode being " connected
through telephones T or other indicating
devices, while additional voltage is sup-
plied by another battery B,. Connection
s made at a point X to the inner grid G,
through u resistance R,. this grid being
coupled throngh a condenser C to the
other grid G, connected to the filament
through a leak R,. The value of the
conpling condenser may lie between 2,000
cms. and 1 mfd. The resistance R, is
approximately one megohm, while the
other resistance R, is of the order of a
few thousand ohms. I} is stated in the

The Feminine Touch.

A tribute to feminine skill in an article
entitled ““ Hats Off to the Ladies” ap-
pears in the current mumber of Cossor’s
Radio Mail, in which the writer de-
scribes the many difficult operations skil-
fully carried out by the girls in the
Cossor valve factory.

Other features of special interest to
retailers deal with summer sales, “ truth
in advertising,” and hints on window

dressing.
0000

An Annual Event.

The many wireless firms which ex-
hibited at this year's British Industries
Fair will note with interest that this
function is assured of being an annual
event for the mnext three years, the
Government having leased the White
City, Shepherd’s Bush, for the London
section of the Fair for the necessary
periods in 1928, 1929, and 1930.

The next Fair, which will he held
simultaneously in London and Birming-
ham from February 20th to March 2nd,
will be by far the largest British Indus-
tries Fair on record.

UUTDOOR WIRELESS.

handling. It

The new Marconiphone
Pcrtable, Type 43, built specially to withstand rough
is entirely self-contalned,

Wireless
Worrld
specification that the circuit functions in

the following manner. The condenser C
first charges rapidly and then more slowly

. R

Multi-vibrator eclrcuit using a four-
electrode valve (No. 267,279.)

NEWS FROM THE TRADE.

A Watmel Move.

Owing to the increasing demand for
Watmel products, the Watmel Wireless
Co., Ltd., has moved to larger and more
commodious premises, its address now
being Imperial Works, High-st., Fdgware,
Middlesex.

© o o o

Distinguishing Different Valves.

The familiar orange and blue ecartons
used for Cossor valves have in the past
been stamped “ 6 volt H.F. o1 detector,”
“ Stentor Six,” etc., to differentiate be-
tween the various valves in each range.
This method of stamping has now been
abolished, and the new system is to stamp
each box “610 H.F.,” ““610 P.,” etc.

Ths effort at standardisation should prove
useful to valve users, since from the title
the filament voltage and current of the
valve and the use for which it is jntended
are at once evident.

though

p-ovision is made for the addition of external aerial
and earth If distant reception is desired.
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until a critical potential difference is
reached. At this moment a rapid dis-
charge occuis accompanied, of course, by
a reversal of the current. The condenser
then charges again in the same manner,
but in the opposite sense. The low self-
induction present in the connecting leads
maintains this sequence of operations in
somewhat the same manner as a fly-
wheel allows the piston in a reciprocating
engine to bhe carried over the top and
bottom centres. The smaller the self-
induction the®greater will be the tend-
ency for the current curves of the dis-
charge to differ from a sine wave. .Thls,
it is stated, results in it being possible to
sift out the higher harmonics very easily,
and even those of radio frequency.

Burndept Wireless, Limited.

In the Chancery Division last week Mr.
Justice Eve made an order, on the applica-
tion of Mr. Andrewes-Athwatt, on behalf
of Messrs. Coutts & Co., for the appoint-
ment of a receiver of the assets of Burn-
dept Wireless, Limited. It was submitted
in the application that the matter was an
important one, as the directors of Burn-
depts had just resolved that, owing to
the company’s finances, they could not
continue to carry on business. The
money of the applicants was not yet pay-
able. but the assets were in jeopardy.

o000

“Gecophone ”’ Price Reductions.

The General Electric Co., Ltd., of
Magnet House, Kingsway, W.C.2, an-
nounce that they have made several re-
ductions in the prices of * Gecophone”
wireless apparatus. The changes affect
certain accessories and loud-speakers.

000O0

A Mullard Demonstration.

At a Midsummer Féte held at St.
Luke’s Church, Balham, on June 14th
and 15th, the Mullard Radio Valve Co.,
Ltd., gave a wireless demounstration using
an ordinary three-valve receiver employ-
ing Mullard valves. Four *“ Pure Music ™’
speakers were distributed in the grounds
and provided good musical entertain-
ment.  In add'tion, a microphone ar-
rangement was installed so that announce-
ments could be made from time to time,
and a gramoplione pick-up with a three-
valve amplifier was used during the time
when the 2.0 prograinmes were unsnit-
able for the purpose.

© 0o o o

Changes of Address.

Owing to the increasing demand for
* Ekco ™ 1. T. units, Messrs. E. K. Cole,
Ltd., the sole manufacturers, have moved
to more coinmodious preinises, their new
address being * Ekco” Works, London
Road, Leigh-on-Sea.

0000

To secure centralisation of the various
departments, Messrs. Treleborg Ebonite
Works, Ltd., have moved to a new ad-
dress giving more facilities for efficient
distribution. Their new address is Union
Place, Wells Street, London, W.1.
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Amateur Empire Relay.—Why Do We Kilocycle >—S.0.S. Ingratitude.—Opening the Menin Gate.—

NEWS FROM
ALL QUARTERS.

By Our Special Correspondent.

Lucky Australian Amateurs.—For and Against School Wireless.

Amateur to Conduct Empire Broadcastis.

An important step in the direction of
short-wave hroadcasting to the Dominions
is to he taken on or about August 15th,
when Mr. Gerald Marcuse (G2NM), the
well-known Caterham amateur, will begin
experimental relays of the B.B.C. pro-
grammes on wavelengths of 23 and 33
metres.

The Postmaster-General has provision-
ally approved of the scheme, with a view
to determining whether or not a regular
broadcast service to the Doniinions can
he efficiently maintained.

I hear that My. Marcuse’s transmitter
has vecently been rebuilt. a new power
supply being installed. Marconi rectify-
ing and transmitting valves will be used.

0000

¢Hush-Hush » Empire Transmission ?

Readers interested in short-wave broad-
;asting to the Dominions might do worse
than listen to certain relays of the London
programme emanating from the Putney
district on 38 metres.

A friend who picked up this elusive
relay the other evening between 9 and 10
o'clock tells me that the quality was re-
markably good. Have you heard it,
Dominions ?

co0o00

Why We Kilocycle.

What led the B.B.C. to choose the pre-
sent time for the change from wavelengths
to kilocveles? The interesting fact emerges
that the decision was mainly inspired by
the action of the U.S. Federal Radio C‘om-
mission, which issued a similar fiat shortly
before the B.B.C. announcement.

It has been realised at Savoy Hill that
calculation by frequency will simplify dis-
cussions at the forthcoming International
Radio Conference at Washington, at
which questions relating to broadcasting
will fill a considerable part of the agenda.
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FUTURE FEATURES.
London.

Jury 10Tu.—DMilitary Band Pro-
gramme and Vocalists.  Ser-
vice relaved from St. Martin-
in-the-Fields.

Jory 121a.—* Histoire du Soldat "’
(Stravinsky), relayed from the
Arts Theatre Club.

JuLy 15tH.—'*Les Cloches des
Corneville.”” A Comic Opera
in Three Acts.

Birmingham.

Jory 13tn.—Military Band  Pro-
gramme, relayed from Royal
Leamington Spa.

Jury 16tH.—* A DMarriage Has
Been Arranged.” A Play by
Alfred Sutro.

Bournemouth.

JuLy 14tH.—Concert by the Muni-
cipal Ovchestra and Chelsea
Singers.

Cardiff.

Jery 14tH.—Opening Ceremony of

The Winter Gardens Pavilion.
Manchester.

Jury 1211 —** In the Gloaming,” a
new play by Patience Ray-
mond.

Jory 16Ta.—‘“ On with the Show
of 1927,” relaved from Black-
pool.

Glasgow.

Jory 12t1.—Opening of the Kelvin

Hall by His Majesty the King.
Aberdeen.
Juery 12ra.—** The White Cock:

ade,”” a Romance of the
“ Forty-TFive."
Belfast.
Jeey 12ta.—Isle of Man Pro-
gl‘amme.

Internationalism in Broadcasting.

Thus the international aspect of broad-
casting is more and more affecting the
trend of the art in individual countries,
and whereas the matters hitherto influ-
enced by international relationships
have leen mainly technical, there seems
little doubt that before long programmes
will be similarly affected.

Perhaps the problem of original talent
supply, which tends to grow greater as
the years advance, will be solved by the
sharing of programmes throughout the
world.

A world-programme bureau, complete
with *“S.B.” board, and situated at, say,
Geneva, would be an interesting place,
especially for the operators!

0000
A Peculiar Type.

Prompted by a "vulgar curiosity, I am
looking for a certain human *‘ type.”” The
search is vendered rather difficuit by
reason of the fact that his or her character-
istics rather stagger the imagination. I
refer to the type of person who persnades
the B.B.C. to broadcast an 8.0.8. and
who, when the appeal has been satisfac-
torily answered, neglects to acknowledge
his indebtedness to the Corporation.

0000

The Important Postcard.

There are upparently quite a lot of these
amiable people about, and the B.B.C. has
had to prepare a special printed postcard
with which to jog their memories.  This
card. which is immediately forwarded to
people who wish to have an $.0.S. broad-
cast, contains the simple question : Was
the appeal successful or unsuccessful?
The recipient is asked to keep the card by
him for a few days in order to give the
S.0.S. a chance, and then to return the
card to Savoy Hill.
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Saving Three-ha’pence.

In cases where a broadcast appeal has
proved unsuccessful it is, perhaps. more
comprehensible that the individual con-
cerned might forget, in the stress of cir-
cumstances, to inform the B.B.C. When,
however, the appeal brings the longed-for
vesult the omission to spent three-halfpence
on a letter to the B.B.C. represents some-
thing uncommonly like base ingratitude.

Since the B.B.C. have initiated their
postcard scheme, the outcome of 107 out of
111 cases has been ascertained. Of the 111
cases, 57 met with success.

cocoO0

Reception Forecasts.

Side by side with its regular weather
report a Milwaukee newspaper publishes a
regunlar wireless reception forecast.

Here is a typical prophecy :—** Good
volume and distance to the east. on
Monday night ; poor distance and probably
fading to the south; west and south-west
distance poor. Reception on Tuesday
night will be uncertain, with poor distance
west and south-west.”’

On Tuesday Milwaukee probably went
to the ‘' pictures,” and saved battery
juice.

6000

Menin Gate Broadcast.

The ceremony of opening the Menin
Gate Memorial will be broadcast from all
stations on the morning of Sunday July
24.  Field-Marshal Lord Plumer will
open the Arch. His and other speeches,
hymns, prayers. the Last Post and the
Reveillé will be relaved by land line from
the Menin Gate to Ypres, and thence to
Brussels and Savoy Hill, London, by
telephone line.

LISTENING,

LOGGING.
How a northern reader spent the precious
seconds during the total eclipse.

LOOKING,

The ceremony will be performed in the
presence of a large gathering, including
relatives of those commenorated on the
Memorial, and representatives of units
which fought in the Salient. The voices
of this vast assembly joining in the ser-
vice will be heard by listeners throughout
the British Isles.

Wireless
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The ““ Revue Intime.”

Alice Delysia is presenting a revue en-
titled ** Paris Calling”’ on July 9. This
is a Continental entertainment composed
by Oscar M. Sheridan and Hubert W.
David. with additional sketches by Yvonne
Arnaud and Lucienne Herval. It is an
attempt to portray the type of ‘‘revue
intime’’ 10 be found only in Paris. The
cast will include Mlle. Marova, Henri
Leoni, the Gresham Singers, Colleen Clif-
ford. Rex Evans and Yvette Darnac, the
revue orchestra being under the direction
of Stanley Holt.

6000
Lucky Amateurs !

One cannot recall a case in this country
where a broadcast programme has been cut
short for the sake of amateur transmitters
waiting to experiment. In  Australia,
however, the amateur is still reckoned an
important personajre.

On a vecent Sunday evening. savs a
correspondent, 3LO, "Melbourne, closed
down abrupily at 10 o'clock in the middle
of an interesting programme in deference
to amateur transmitters who regard after
10 p.m. on Sundays as sacred to their own
activities.

The broadeasting programme had been
delayed earlier in the evening. with the
result that at 10 o’clock the programme
was several items ‘‘behind time.”” But
the amateurs had to be remembered '

6000
Where Broadcasting Fails,

Now that the novelty associated with
broadeast lessons in school has worn off.
edncational authorities are growing more
critical regarding the scope and limita-
tions of the broadeast teacher.

A new booklet, entitled * Educational
Broadcasting,” published hy the B.B.C.
and suhmitted by them at the Tnperial
Conference on Education. presents a very
clear snrvey of the work already achieved
in this direction and the possibilities that
lie ahead. The writer, presumably a
member of the B.B.C. staff, is commend-
ably frank in his statement of the limita-
tions of the wireless lesson.

Wireless. he affirms, cannot replace the
living teacher, and the wireless lesson
must always partake of the nature of a lec-
ture.  Some loss of personality is inevit-
able, and certain difficulties regarding
curriculum are apparently insuperable :
moreover, it is only within limits that
wireless can provide for expression on-the
part of the pupil.

0000

A Word in Favour.

On the other hand, there are many
things which wireless is eminently quali-
fied to carry out. Tt can bring remote
schools in touch with experts, it can
strenazthen the staff of a school by pro-
viding a fresh outlook and fresh voices,
and is valuable in enabling school chil-
dren in isolated places to participate in
important events such as Armistice Day
Celebrations in London, services in West-
minster Abbey. etc.

There is another important recommenda-
tion I have not heard mentioned before.
The loud-speaker lesson (says the writer)
provides an exercise of concentrated listen-
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ing to a continuous train of thought
clearly sYoken in good English, and is thus
a valuable mental discipline.

WORLD'’S LARGEST ** MICROPHONE."

No, this is not a real ** mike.” It is the
architectural symbol adorning the new
bul}dlng of 3LO, Melbourne.

This is true enough, provided the loud
speaker is not of the tvpe that demands

concentration to the point of madness.
co0O0

Copyright Conundrums,

In the course of the legal action be-
tween M. André Messager and the
B.B.C., an interesting point was raised
with regard to the reception of broadcast
music in countries where the music in
(uestion is copyright.

This is not the first time that the prob-
lem has faced the B.B.C. \When con-
templating the relay of an American pro-
gramme the Corporation scans the advance
programme very cavefully to ensure that
they will not be rve-broadcasting tunes that
are copyright in this country. On more
than one occasion WGY has been asked to
change a certain dance number to avoid
conflict with the copyright Jaw.

6000

Broadcasting and Feminine Psychology.

Mr. Fred Smith, the director of the
Crosley broadecasting station WLW at
Cincinnati, has concluded that the
psychology of women listeners is different
in the morning. Exactly what he means
by this audacious conclusion may be
uncertain, but he is putting his views
into effect by substituting practical fea-
tures for the wusual morning musical
items,

One wonders whether the B.B.C. has
ever taken into account the changes in
ferminine psychology at different periods
of the day. The woman listener who is
ceptivated by a Savoy band waltz at
midnight may ‘‘see red’ when she
hears the same tune from Daventry amid
the clatter of the kitchen next morning.
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\ The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressed to the Editor, ‘¢ Tae Wireless World.”” Dorset House, Tador Street, E.C.4, and must be accompanied by the writer’s name and address.

EMPIRE BROADCASTING.

Sir,—In reply to your invitation published in The TWirelese
World of May 4th, 1927, asking the Dominions to send in their
views ou Empire Broadcasting from England by means of short
waves, I am requested by my Council to forward you the copy
of a letter which was sent to the Radio Society of Great Britain
in September of last year.

As the views expressed therein are still those held by us
to-day, we should be glad if you would publish the letter in
order, not only to assist us to attain our object, but also to
let the vest of the world know that South Africa has been
urging this matter on the English authorities for some time.

[copry]
“ The Hon. Secretary.

Radio Society of Great Britain.
Dear Sir,

I am divected Ly the Council of the Radio Society of
South Africa to address you with a view to inducing your
society to use its influence towards the establishment of a
short-wave station in the old country on such lines as would
enable the Dominions to eujoy something of Britisl broad-
casting.

There are three broadcasting stations in this country—at
Capetown, Johanunesburg and Durban—all of which are
under public or semi-public management—Capetown under
the auspices of the Publicity Association, Johannesburg
under the Associated Scientific and Technical Societies, and
Durban vun by the Municipality. T remind you of this
that you may realise that these stations are under the
direction of public-spirited honorary committees or hoards
whose one aim is the advancement of broadcasting for the
benefit, enlightenment, and education of the public and
whose ingrained loyalty to the old country finds it somewhat
galling that the only broadcasting from overseas reaching
this country with sufficient power to permit of relaying
emanates from the United States (KDKA and 2XAF
short-wave stations).

My Council is convinced that if only the British public,
the B.B.C. (or its successors), and, indeed, all English manu-
facturers, could realise the effect this has on public senti-
ment and the wireless market generally, here, not a day
would be allowed to pass before the establishment of a
short-wave station were put in hand,

It is only for a few months in the year that the most
sensitive of our receivers are able to record *“snatches’ of
English broadcast programmes and copy isolated announce-
ments, and yvet on several occasious successful relays have
been given of the American short-wave stations (on the last
occasion when Capetown relayed KDKA the whole of its
programme was published in the following morning’s issue
of our daily papers). These programmes reach us between
3 and 7 a.m.! and you will, therefore, understand how they
are naturally handicapped as against the English pro-
grammes which would reach us befwcen 10 p.m. and mid-
night or 1 a.m., a comparatively reasonable hour for
listeners.

The letter by Captain Eckersley lately appearing in wire-
less magazines has heen perused by South African wireless
men with the greatest disappointment. It is felt here that
what has heen done by private enterprise (commercial) in
America, unsubsidised by private funds or fees, should
surely not prove too much for an institution financially snp-
ported so substantially as the B.B.C. (or its successors) by
the British public.
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If we are to wait until the development of i1adio science
permits the establishment of a station in England that will
be able to transmit programmes to South Africa with the
reliability, strength and purity they are received in the
Metropolis 1 fear none of us now living will ever enjoy
them ; but yvour society will, I am sure, realise the hunger
that must necessarily exist in the Dominions for some parti-
cipation, however imperfect, in the British programmes, and
if only we could receive them with the strength and reli-
ability of the American stations that would he a wonderful
help towards fostering and enhancing the hond of empire
all loyal Britishers desire to see strengthened.

In these circumstances my Council feels justified in urg-
ing your Society to use its very lest endeavours towards
ensuring the earliest possible establishment of a powerful
short-wave broadcasting station in England (call it experi-
niental if you will) to run collaterally with the existing
stations and so serve as a powerful, far-reaching bond of
Empire, sentimentally and commercially, between the Old
Country and the Dominions.

Yours faithfully,
Gro. H. JorN SADLER,
Hon, Secretary.”
I have notified the Radio Society of Great Britain that this
letter is being sent to you for publication.
GEO. H. JOHN SADLER,
Hon. Secretary.

Sir,—In connection with the Editorial survey of matters
radio in your issue of May 4th last, in which you invite ex-
pressions of opinion from oversea readers, I would like to state
that the great body of listeners in South Africa and Rhodesia
are unanimous in their desire to listen first-hand to British
broadcasting; in this connection a letter was addressed to
the Broadcasting Council of Great Britain on April 26th,
1927, copy of which is enclesed for your information.

“ Sir,—This Society has always been prominent in the
matter of advocating ultra short-wave transmissions of
ordinary broadcast programmes, and this question is the
reason for inditing this letter.

As you are probably aware, the ‘“ Old Country " is held
in great affection by a cousiderable number of English-
speaking persons resident in the Colonies, who are ever on
the alert to obtain first-hand news, etc., of, and from, Great
- Britain ; the strides made in Radio seem to bridge over the
gulf of space, and thonsands of radio enthusiasts—almost
hundreds of thousands—are particularly anxious to be in the
position of Leing able to listen to an English Broadcasting
station. Great progress has been made in England in the
matter of high wavelength and ordinary broadcast-band work,
but from experience it is felt that the only way in which
those Colonies, lying south of the Equator, would be able to
receive oversea work fairly consistently without those terrible
electrical, atmospheriz disturbances with which, T under-
stand you are not greatly troubled, is by the medium of
ultra short-wave transmissions; this aspeet is a very inter-
esting one in the matter of the fillip it wonlid give to the
scientific and technical side of broadcasting. . . If a sug-
gestion would not be received amiss, we would like to sug-
gest for your consideration a wavelength of ahout 35 metres.

In this country we receive, besides American stations, the
Holland ultra short-wave programmes, which are seldom
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marred by atmospherics. and which, of course, substanti-

ally prove the practicability of the foregoing suggestion.

I trust you will appreciate the great boon it would be,
to receive an English programme and thus enable listeners
here, and probably in Australia. to hear " Big Ben " with
a reasonable regularity, and so annihilate distance,”

This fairly well covers the view held in this country and it
is therefore unnecessary to reiterate the sentiment expressed
therein. CLLAUDE LANCASHIRE.

Chairman, The Umlazi Radio Society.

Sir—I feel 1 1epresent the opinions of a vast- number of
ex-wireless enthusiasts in this country. I have twice taken
up wireless as an entertaining hobby. and cheerfully attempted
to sift the medivere programmes of our three local stations
from the mush of the world's best atmospheries, first with
a two-, then a four-valve straight circuit. but my best results
would have made a pre-war gramophone manufacturer commit
an act of violence on the loud-speuker.

I am not really complaining about the statics ; they are just
our handicap; but I do complain that after spending £20
or so and provoking much blasphemy with a soldering iron
and self-pinching pliers one can get no further than hearing
snatches of a market report in “* Africans.”” or spasms of a
"cello solo representing a white ant crawling down the passage
with its boots off, by a man who learnt the instrument by
correspondence.

I am prepared to sit and listen to a faint transmission if only
I can feel that Jack Hilton or someone is at the other end,
and I know that there are hundreds of wireless sets scrapped
in this country because we have no one to pick up most of
the time except our well-meaning three local stations.

Wessels Nek. C. R. HALLE.

Natal, June Tth, 1927.

Sir,—As a regular subscriber to your paper I am glad to
see that you are taking up rather strongly the matter of Empire
Lroadcasting.

We here in Trinidad are taxed by the locul government for
having wireless receivers, vet we have no local broadcasting
station.

I have proved by experiment that short waves are the
only practical ones for these tropical parts. Many expensive
sets for long waves have been discarded in disgust.

We get good and regular reception from America. though
KDKA recently seems to have got jammed by another station.
Holland has proved that it is practical to receive here from
Europe from two hours before sunset (Trinidad) onwards, The
recent speeches by the Queen of Holland from PCJJ I heard
very distinetly. There is a good market, I am sure. for short
wave receivers in these parts, and they are so eronomical,
only requiring one or twn valves and as low as two volts
America has been favoured in the past for wireless goods
in these parts. England should wake up to the possibilities
of this trade. (REV.) EDGAR A. JONES.

Trinidad, B.W.1.

June 13th, 1927,

Sir,—Further to other letters of mine which have appeared
on the subject of Empire broadecasting, perhaps you will allow
me again to occupy just a few more lines of your valuable
space.

It is now obvious that the B.B.C. do not intend to hurry
themselves in any way over the matter, in addition to the
statement that in any event they do not consider the art
of short-wave communication at present sufficiently advanced
to warrant such a service being established. Capt. Eckersley
has made the statement, therefore it must be so But one
wonders (very much) who the short-wave experts are at Savoy
Hill (if there are any at all) who try to sling this futile rot
on an unsuspecting public. The average man in the street is
that type of fool who will believe practically anything one
likes to tell him, but one can go too far sometimes, especially
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when there is proof in large letters to the contrary to what
one has said. What is the use of the B.B.C. saying they doubt
the technical possibility of an Empire service when the Dutch
and American short-wave stations are such a success? Simply
a case, I am afruid, of high power and kilocycles touched
(Just slightly) with the attitude adopted by some of the other
Govermmnent-controlled bodies or Government departments :
“ Ignore the public; we are the Office.”” and so forth.

It the B.B.C. want proof of the capabilities of short waves,
and if they are incapable of finding things out for them-
selves. as they appear to be, I suggest that here is a splendid
opportunity fer the T. and R. section the R.S.G.B. to
provide a proof of their capabilities. This admirable organisa-
tion has never distinguished itself very greatly in any direc-
tion except allowing its members to send nseless CQ’s and
American nonsense, and it seems that if the 'T. and R. section
arranged for one or two of its members’ stations to relay
the B.B.C. programmes on short waves for a definite period,
it would greatly enhance the value of the amateur transmitter
in the publie eye, help the B.B.C., and at the same time make
the engineering staff look ridiculous, which in itselt would be
delightful.

One imagines that such stations as 20D, 2NM, 2L% would
be only too pleased to carry out such work providing the
R.S.G.B. paid any small expenses they might incur. And
if these experiments were undertaken oh low power there is all
the more reason why a service on high power should be highly
satisfactory.  No doubt, of course, many members of the
T. and R. section would be far too busy sending their childish
little OM's. FB’s, YL's, etc., to concern themselves with mere
broadcasting. but, thank gonduess, there are a few seriously
minded experimenters left who might carry out, at any rate,
the preliminary work,

I have put my schemes (all ntterly absurd, no doubt) before
vou, sir, in this and other letters because I know what a very
great thing an Empire service would Le. I have had the
pleasure of advising many colonials as to what type of set
they should use in various parts of the world to heur British
broadeasting ; it was usually a superheterodyne. and, having
paid the price such a set carries, they would. in most cases,
be perfectly contented with the thought of hearing Big Ben
and a scrap of news through Daventry, perhaps on one or two
nights a week. This may give some idea of how a short.
wave station which can and would give far more satisfaction
than this would be appreciated. DALLAS BOWER,.

Brighton,

June 23rd, 1927.

Sir,—It appears to me that those who adiocate the erection
of a short-wave broudeasting station in this country by the
B.B.C. are entirely ignoring the claims of the two million
licensees who provide the B.B.C.'s funds.

Money has vet to be found to provide for the proposed new
ligh-power regional stations which it is proposed to erect
shortly in this comntry, and more money will be required to
transmit two programmes from each station. As a cunsecjence,
economy appears to be the order of the day.

How, then, can anyone expect the B.B.C. to provide gratis
a broadcasting station for the Colonies in addition ’

If there is the desire for a short-wave station such as some
people would have us believe, why do the Colones not take
the lead by offering to bear. say, 80 per cent. of the necessary
expenditure, leaving the B.B.C. to find, say, 20 per cent.. par-
ticularly if it is true, as has been stated, “‘ the cost would be
negligible 7

The fact that Philips, of Holland, have erected such a station
is no argument in favour of the B.B.C. doing likewise. Philips,
of Holland, have no rules governing their expenditure such as
those which govern the B.B.C., and in addition Philips expect
to get a return for their expenditure which the B.B.C. obviously
could not obtain.

In conclusion, may I, as one of the two million licensees re-
ferred to above, state emphatically that T am against the erec
tion of a short-wave station by the B.B.C. until listeners in this
country have their long overdue alternative programmes.

Manchester. JAS. HUDSON,

June 22nd, 1927,

B 40



JULY 6th, 1927.

:!: Yo
Al

5
'JT"“'“‘W\'( '

Wireless
World

“ The Wireless World ” Information Department
Conducts a Free Service of Replies to Readers’ Queries.

Qnuestions should be concisely worded, and headed * Information Department.”

Loud-speaker on 50 Volts H.T.

I desire to construct a 2-valve receiver for
the reception of Daventry on a loud-
speaker 1t a distance of 50 miles, but
wish to dispense with the usual T.T.
batteries und make use of the lighting
supply for the necessary H.T. voltage.
This is obtained from « 50-volt, 100-
amperc-hour  accumulator  battery
which i3 charged once a week. .1
carefid search through the back num-
bers of *“The Wireless World ™ has
failed to reveal a receirer suitable for
use with a limited H.T. voltage, and
I should thercfore be obliged if you
could supply me with a circuit cap-
able of satisfactory performance in
view of the above limitations.

L. C.

We think your requirements would be
adequately met by constructing a receiver
to the circuit given in Fig. 1 on this page.
With a maximum of 50 volts, the usual
three-electrode valve will not prove very
satisfactory when used as an amplifier for
loud-speaker reception, and we suggest
you employ a four-electrode valve for
this purpose and have accordingly incor.
porated this in the circuit. The detector
valve V, should have an A.C. resistance

of about 20,000 ohms, and an amplification
of the order of 20, in which case the pri
mary of the intervalve transformer must
have a mocderately hLigh impedance.
Either the Matconiphone 2.7 to 1 trans-
former or the Ferranti A F.3 would be
perfectly satisfactory when used in this
receiver. It will be noticed that the loud-
speaker is not connected directly in the
anode circuit of the amplifier valve, but
is used in conjunction with a filter output
circuit. ‘T'he primary reason for this is
that the D.C. resistance of the speaker
would account for a large voltage drop,
with the result that the effective potential
on the anode of the valve would be very
considevably reduced.

A No. 150 coil should be used in the
position L, and a No. 100 coil in L, for
the reception of Daventry, but if at any
time it is desired to receive stations work-
ing on the normal B.B.C. wavelength a
No. 35 coil must be used in both L, and
L, positions.

A suitable four-electrode valve to em-
ploy in the L.F. position would be an
A.P. 412 L.F., in which case the detector
valve must he one of the 4-volt range.
The Cossor 410 H.F. or Mullard P.M.3
would comply with both the specified A.C.
resistance and filament voltage and could

—O N T,
4 mfds,
32 HENRY T
CHOKE ——o0
2 mfds Ls
b—o
nn
-4‘::‘7-
) V2
: e A—O+HnT.
o 10-12V,
l —o —n.T.
-
T 0 -LT,
N —O +LT.
s.w.
Flg. 1.—A loud-speaker set requiring a low H.T. vollage,
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Each question must be accompanied
by a stamped addressed envelope for postal reply.

accordingly be employeds in the detector
position
0000
An Everyman Problem.

I am experiencing trouble with wmy 7¢-
ceiver, which has been assembled to
the {instructions given in  your
t Everyman Four” book. Daventry
15 received at good strength on a
loud-zpeaker with a loading coil in
position, but on removing this coil,
changing over aerial and switeh, no-
thing can he reccived. If a amall coil
(No. 35) is now inserted in the coil
png, it ix possible to receive the nor-
mal warelenyth stations at excellent
strength, but ] cannot tune in stationa
below 200 metres. Can you give mr
some indication of the probable cause
of this strange performance?

. T.
The abnormal performance of your

‘““ Everyman Four ’ receiver on the nor-

mal broadcast wavelengths may be trace-

able to the switch not making contact
when in the position for short-circuiting
the loading coil. On the other hand, one
of the leads connecting  the switch and
loading coil may have been inadvertently
omitted or become unsoldered, and only
appear to be making contact.

0000

Anode Bend and Transtormer Coupling.
I notice that in nearly all circuits in which
an_anode bend rectifier iz used the
valve qa followed by a stage of resist-
ance coupling. Can you tell me why
this is? b R. K.
When using an anode bend rectifier, we
usually choose one of the modern high-
A.C. resistance, high-magnification factor
valves, because it will be found that this
tvpe of valve, owing to the fact of its
having a more sharply defined bLottom
bend, 18 more sensitive to weak incoming
signals than other types of valve. Now,
this type of valve has normally a high A.C.
resistance, and this is greatly enhanced
when it is used as an anode bend rectifier.
If, therefore, we are not to lose on our
lower musical tones, we must make the
impedance of the external circuit very
great, and this can only be done by using
an anode resistance of not less than
4 megohm in value.
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Reaction * Plops.”

I notice that my receiver, which is a
detector and two L.F. transformer-
conpled instrument, goes into reaction
with a loud ** plop,” and comes out
also with a loud ** plop,” but does
not come out of reaction at the same
point as it goes into 1t, and does
not appear to have the habit of
gliding almost imperceptibly in and
out of reaction as in the case of
similar sets you have Nacribed from
time to time in your journal. Can
you tell me the cause of this, and
how to cure it? R. P. A,

The cause of this phenomenon is
usually due to incorrect values of grid
and anode potentials. Thus, often we
find a three-volt, 0.06 amp. tvpe of valve
being used in conjunction with a 4-volt
accumulator and a 30-ohm rheostat, at
the sume time, we find the grid return
lead connected direct to L.T. +, thus
applying an excessive positive poteutial
to the grid of the valve. In this case
better results would be obtained by con-
necting the grid return lead direct to
the uegative side of the valve filament
(as we are, of course, assuming that the
rheostat is in your positive lead) and
then vou would have a smaller positive
voltage applied to your grid. It is often
better to use a potentiometer in order
to get the value of positive grid bias
correct.

With regard to the H.T. supply for
the detector valve, the correct value of
this also requires to be found by ex-
periment. The makers often give an
approximate value to be used, but it will
be found better to experiment in the
ncighbourhood of the voltage given by
the makers by means of a wander plug
until smoothest reaction is obtained.
Another  cause of this distressing
svmptom, which is vsually known as elec-
trical back-lash, is that the reaction coil
vou are using is too large.

0000

A.C. Induction Troubles.

1 am troubled by an annoying hum, which,
presumably originates in the 4.0
wiring in the house, as it may e com-
pletely stopped by taking out the
maing switch, The noise is not leud
enough to precent reception. [ harve
beea told that results will be better if
[ fit an indoor aerial. This it vould
be possilile to do, as the local stition
is only five miles away, and there is
an ample margin of siynal strength.
Please tell me if the proposed ultera-
tion is likely to be worth while.

M. B. S

It is most unlikely that the proposed
alteration will have any good effect. On
the contrary, we think it almost certain
that the use of an indoor aerial will
iccentuate your trouble, as the wire will
probably bLe running parallel with some
of the lighting leads. You should try the
addition of a loosely-coupled aerial rireuit
to your receiver if it does not already

include one. This in itself mav effeet a

complete cure.

Wireless
World

Aerial Damping.

Enclosed is « circuit diagram of my re-
cciver, and I should be glad to lhive
your assistance in the elimination of
the followiny trouble. Used on a
normal aerial of full size, results are
good, and the set is perfectly stable,
but when 1 remove the tnstrument to
another house where a small indoor
acrial is fitted, the set becomes hope-

lessly unstible when a station 18
tuned tn.  low can this be pre-
vented? A E M

We think that the effect you describe is
a normal one. The circuit as shown con-
sists of an H.F. amplifier with directly-
coupled aerial and a simple tuned anode
arrangement. A valve operating in this
way 1s stabilised only by the aerial load.
and when this is reduced it is natural
that uncontrollable oscillation should be
produced. The same effect would probably
be noticed if vou were to connect a small
condenser in series with vour large aerial.
The remedy is to replace the present tuned
anode with some form of neutralised
coupling, but if vou are unwilling to do
this. the set may be stabilised by the
application of a positive bias to the H.F.
grid, or by the msertion of artificial re-
sistance. Both these methods, however,
are palliatives only, and we strongly re-
commend you to adopt a more modern
neutralised circuit.

BOOKS FOR THE
HOME CONSTRUCTOR

Issued in conpunction with * The Wircless World,"

“TUNING COILS AND METHODS OF
TUNING,” bLy W Jamss. Price 2/ net.
By Post, 2/10.

* THE HOME CONSTRUCTOR’S
WIRELESS GUIDE,” by . Jaues. Price
3,6net. By Post, 3/9.

“MAST AND AERIJAL CONSTRUC-
TION FOR AMATEURS,” by F. ]
AixsLev, AM.LC.E, Price 1/6 net. By Post, 1/8.

Obtainable by post {remiltance with order) from

ILIFFE & SONS LIMITED,

Dorset House, Tudor St.,London E.C.4,
or of Booksellers and Bookstalls

Mica or Paper?

I am about to construct the three-valve
BB receiver which you de-
ecribed in “ The Wireless World
for dApril 20th. [ notice that mica
coupling condensers of 0.1 mfd. are
specificd, but asx | aready have tico
of this capacity, but with paper in-
aulation, [ should like to wusze them
if possible, as expense is a considera-
tion, Please let me know if this
would be in order. V. W. P

We consider that it is most unwise to
use paper-insulated condensers in this
particulav position, and if vou are un-
willing to go to the expense of ubtaining
capacities of 0.1 mfd. with mica insula-
tion. we strongly advise you to substitute
those of 0.01 or 0.015, which are readily
obtainable at a low price. ‘The result of
this substitution will be that the lower

JULY 6th, roz7.

frequencies do not receive full amplifica-
tion, but in practice the * cut off 7 will
be very slight, and we doubt if it would
be noticeable with any ordinary loud-
speaker,

0000

How to Sharpen Tuning.

I have alt the *‘ Lrveryman Four”
receccer for the 200 to 600 metre
wacelengths only, ax described in
your Iuly 28th and August 8th issues
of last year. Owing to very close
proximity to my local station, hoi-
ever, [ find thut seleetivity 13 not
quite sufficient fjor my need«. In
what way could [ improve on this?

R.C D T
You could improve the selectivity of
your receiver by using a valve of high

A.C. resistance in the H.F. stage, but at

the same time, if you merely choose a

valve of higher resistance without it

having a commensurate increase in ampli
fication factor you will lose in sensitivity
but gain in seleetivity. You should.

theretore, choose a valve of greater A.C.

resistance, but at the same time one

having a greater amplification factor.

The A.C. resistance must not, however,

he increased to too great a value. and

we should advise that it be not more
than 60.000 ohms at the very outside.

The Cosmos S.P.E5B valve should suit

yvour needs.

0000

A Question of Fuses,

I wish 1o inscrt a flash lomp between
the HT'. — ana 1..T.— terminals on
my ‘“Lceryman Four’ receiver. in
order to safequard the valve fila-
ments in case af any accident with
the II.T. battery. Wil tlis be in
order? D T.

In the first place you will have to
make a slight alteration in the practical
wiring diagiam of the ** Everyman Four.”’
Referring to Fig. 7 in the *“ Everyman
Fou: ”’ book. you will notice that a wire
comes down from the negative side of
the valve holders and effects a junction
with the wire joining H.T.— amd L.T. _
at a point just wear the H.I' — termiral.
You must move this wire so that it J0ins
directly on to the L.T.— terminal,” and
then, of course, would have to iasert your
bulb in series between H.T.— “and
LT —, instead of having the solil
junction which exists there at present,
In many cases a flash lLunp bulb will
work admirably in this position, but n
the case of many makes of these small
bulbs it is found that they will carry a
very considerable current for a short
perind hefore burning out, and it might
so happen that the valves acted as a
safeguard to the flash lamp bulb instead
of viee versa as desired. It would be
far better for yon to insert a guaranteed
fuse betwecen H.T.— and L.T. One
should arrange that this fuse hlows at a
current value less than that of uny single
valve in the set, but at the same time. of
course. the fuse must he able to cary
the total plate current of the set without
blowing. A fusing value of 20 milli-
amperes is suitable,
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No other 2-volt valves %géj e, o
give such volume and life- o

like reproduction with such Eco
meagre filament consumption as the Marconi e 2>
Economy series. Long life is another strong point. . i
Long after you might reasonably expect them to
deteriorate they will still be giving you the same
amazing results. Learn morc about this Marconi
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series.  Full particulars and characteristic
1 i — \ T
curves—including the DEP 215—sent on request. f,//,,,,/,/;;/m/%

DEH 210 14/-. DEL 210 14/-. D.E;

. g Yot
Filament volts 2'0 max. Filament Filament volts 2'0 max.  Filamend /////////”/'”””/////,,, 2
current o'1 amp.  Anode volts 150 current o'y amp. Anod; volls 120 (.
mav. Amplification factor  35. mavx. Amplification factor 9. e .
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60 Volts | BETTER H/T | 60 Volts AMAZING REDUCTION

o

The Elite High Tension Accumulator is the true original Monoblock To celebrate the opening of ouz new and larger factory for the manufacture of the

to be made in any country, and is entirely British. Moreover, it is Elite Accuinulator we have decided to offer, for 28 days nnl{,_our standard 60-volt

the only battery with oil insulation, and many thousands of users all semi-oil submerged type, complete in case, direct to the public at 22/6.

over the world have proved it to be the cheapest, strongest, and lowest o . . . . .

loss battery for wireless purposes. Made entirely throughout of the The steadily increasing demand for Elite Accumulators is proving that the Wireless

best materials, it is the result of many vears specialisation in the public are ready to appreciate the enormous advance which this battery shows in

manufacture of leak-proof batteries, and in making this offer we are comparison with the ordinary pitch covered type of which it is impossible to prevent

confident that it will introduce us to many thousands wore satisfied surface leakage.

users of this world-fammous battery. i . ) . .
. You are able by this special offer to obtain an accumulator from which the absolute

xi f is delivered { calvi v b <
ENTIRELY - e o fosalation, e jeature of the Eite Accumylator, o the lonk ran
BRITISH &

ivantage of this teetion than by wsing the G mathod of
GUARANTEED dry batteries which are wasteful and expensive.
AGAINST ALL

SURFACE

LEAKAGE.

CHIEF POINTS OF ADVANTAGE
over all other Accumulators:

Electrical surface loss entirely eliminated. No
acid creeping whatever,  After long use when
a plate becomes done a new oue can be refitted
instantly without skill, consequently the battery
will last a lifetime and is never done. Tap-

ACCUMULATORS ELITE

ings may be taken at any intermediate two volts, and
BEDFORD STREET, HALIFAX FRE Eo- ~1Vrite for our [ree treatise ir;“;tsc[ea,z in operation as :he ordinary dry battery, and
Telephone : 4304. Telegrains: * Elite, Halifax.” on the I‘:‘" O/Ily?wnh;g::n,[f;st:::: is a means of obtaining a full year's H.T. at a cost of
y accumuiaior, 15w N . . A )
.I'R_.'IDE SUPPLIED. 0 kot hote to look after these, and :nfew F::\:fs s?ee;d silent in operation. Sold entirely
London Distributor — CECIL POHLMAN, owing to our wide expericnce we app YSCI
77, Great Portland Street, London, W.1. are able to offer wnrivalled advice

on this subject.
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MISCELLANEOUS ADVERTISEMENTS,.

ROTICES.

THE CHARGE FOR ADVERTISEMENTS in these
colnmns is :

12 words or less, 1/- and 14. for every
additional word, e.g., 18 words 1/6; 24 words, /-
Name and address must be counted.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive ingertions, provided a
contract is placed in advance, and in the absence of fresh
instructions the entire ‘*copy ” is repeatsd from the
previous issue : 13 consecutive insertions, 5% ; 26 con-
secutive, 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 Ofices.
19, Hertiord Street, Coventry; Guildhall Buildings,
Navigation Street, Birmingham ; 199, Deansgate. Man-
chester.
. Advertisements that arrive too Iate for a particalar
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 Cleques sent in payment for adver-
tisements should be made — & Co. Dayable 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 defrav the cost of
registration and to cover postage on replies inust be added
to the advertiscinent charge, which must include the
words Box ooo, ¢/o “ The Wireless World.” Only the
oumber will appear in the advertisement. All replies
should be addressed No. 000, c/o ** The Wireless World,”
Dorset House, Tudor Street, London; E.C.y. Readers who
reply to Box No. advertisements are warsned against sending
remillance through the post except in regisiered envelopes ;
in all such cases the use of the Deposit System is recommended,
and the enmvelope should be clearly marked * Deposst
Departmens.”

neE~ DEPOSIT SYSTEM.

Readers who nesitate to send money to unknown persons
may dezl in perfect safety by availing themselves of our
Depasit Svstem. If the imoney be deposited with * The
Wireless World,” both partics 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 etfected we

reniit the amount to the seller, but, if not, we return the |

] URNDEPT Ethophone \'.. guaranteed per-

amount to the deggsitor. Carriage is paid by the buyer,
but in the evept & no sale, and subject to there being no
difierent arrangeinent between buyer and seller, each pays
carriage one way. The seiler takes the risk of loss or
damage in transit, for which we take no res;
all trausactions up to £10, a deposit fee of 1/- is charged ; on
transactious over £10 and under £50, 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 lliffe & Sons
Linited.

THE SALE OF HOME-CONSTRUCTED UNLICENSED
APPARATUS.

A New Service to onr Readers.

We have made an arrangement with the Patentees
whereby readers who wish to dispose of a home-constructed
receiver not licensed under the patents made use of, can
do so by means of the Deposit System referred to above.

onsibility. For !

RECEIVERS FOR SALE.

LL-WAVE Four and the Famous Every-
man Four; high-class sets only, giving
maximum efliciency ; full particulars and prices
on application.—I1. Goodwin, \Woodcock Hill,
Elstree. [o050

POR'I'.\BLE Wireless Sets.—Any make sup-
plied for deferred payments.—\\rite for
terms, and state your requirements to Ellis
Nicholls and Co., ;32, Caledon Rd., East
iam, London. (4840

GILL:\.\' Ubique IV. Portable Receiver as
new ; cost £23, accept nearest £20; loul-
speaker  range RB.B.C. stations 30 miles,
Daventry 80 miles; many foreign stations on
{ phones.—Box 2750, c'o The Wireless World.

[ [4984
ARCON] Straight Eight Complete with
| Valves, list price £62. bargain price

£40.—>aul, 8, Ansdell Rd. South, Ansdell. |

near Blackpool. [4985

VALVE Set, Detector and L.F. ; £7.—Box
27835, ¢/o The Wireless World. [4900

VERYMAN'S Four, polished cabinet, P'.\I.
' 6 volt .1 valves, Ormond S.L.F. con.,
Ferranti A.F.3 trans., etc.; £15.—Box 2780,
c/o The Wireless World, [4992

HHORT Wave Set.—.\ustralia on two valves,

by Harris, 12-200 metres ; complete set of
parts, including Bremer-Tully coils. as per de-
signer’s specification, for sale cheap. sell separ-
ate if necessary.—N. Jones, Yatesfield, Nails-
worth, Glos. [4990

EW Portable 3, pleated speaker. in hand-
41 some case, containing set, frame aerial.
and batteries, plugs for permanent aerial and
earth, and phones, complete with valves and
coils. bargain, £'10: also Reflex 2 in light
oak cabinet (glass front), loud-speaker, we:
L.T. and H.T, and coils, £75/10; both sets
very sensitive on one valve.—118, Braidwood
Rd., Catford, after 6 p.m. [4997

ARGAINS Taken in  Exchange.—Every-

man Four, £8; Solodyne, £12: 3 valver,
£6.—Browne, 63, Sinclair Rd.. W." [4099

fect in every way, all valves and batteries,
seven coils, a really genuine bargain; £i5.—
Gaunt, Layton .\venue, Rawdon, Leeds.
. [5000
[TXIQL'E Opportunity.—Number of marine
| crystal receivers, just dismaniled from
ocean liners, for quick disposal : Open and
closed circuits, balanced crystals, 2 potentio-

| meters, variable condenser, fixed condensers,

variable coupling, several switches, etc., etc.,
tuning range 300 metres 10 2.000 metres, ac-
companied by second instrument variable tun-
ing inductance : original cost £720 1o £30. A

The person desiring to sell, in sending us particulars for | written declaration required from purchasers

his advertisement, will in every case make use of a l3ox
No., and should add to the price which bhe requires the
amount of rovalty customarily paid by manufacturers, vis.
in the case of Marconi Patents the amount should be
calculated at 12/6 per valve h older.

If the purchaser is satisfied with
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 banded on to the
purchaser of the set.

SPECIAL NOTE.

Readers who reply to advertisements and receive no
answer fto their enquiries are requested to regard the
silence as an indication that the goods advertised have
already been disposed of. Advertisers often receive so
many enquiries that i
each one by post.

his purchase, the sum

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt attention

it is quite impossible to reply go' Anderson, Park View,

that these will not be used for commercial
shipboard use. Price £1 per set (2 instru-
ments), packing free, carriage forward per
rail. Cash and declaration to accompany

Ior(ler.-~j. B. Humphreys and Co.. marine

wircless telegraph engineers, Bombay St., Ber-
mondsey, London, S.E.16. [5011

UPER HET., 7-valve, enclosed speaker,
L) aerial, batteries, ',{.'30; 3-valve Sterling,
frame, Japanese cahinet, £25; Gecophone
crystal, Western power amplifier, mains unit,

Ethovox, sell as complete outfit, £20.—
Shirley Rd., Croydon.
[5043

|

I

|

l
I

r
l

Receivers for Sale.—Contd.
LEARANCE Stock.—: valve amplifiers
solid oak cabinet, hinged lid, enclose

valva holders; bargain, 33/-; also 1 valve

20/-.—Henry Needham, radio specialist, 11.
Oldfield Rd., Stoke Newington, London, N 1€

195

ROWN ~ Microphone  Amplifier,  als
PMOLILF., PMaOL.F., D.R.2.D.E.R
D.E.3.H.F.; offers.—Snook, Lombard St
Portsmouth. [504
URNDEPT  Ethodyne  Mk.l.  s-valv

Superhet, complete two frame aerials an
seven valves; perfect condition ; hardly used’
cost over £8o; accept £'37 10 lor quick sale
thoroughly genuine offer ; owner wants casly
deposit svstem vour safeguard.—RBox 2797
c/o The Wireless World. [50%

VALVE  Receiver. straight circuit, 111
detector and L.F., very best component
throughout, mahogany cabhinet with foldin
doors and £'5 3 \mplion loud-spenker; th
whole lot practically as new ; can be seen an
heard any time by appointment; cost £ 25
will accept for a genuine bargain L1 —k=
Minchin, Norcot, Reading, Berks. [503
VERYMAN Four Complete, valves, ba
teries, etc.; no cabinet: perfect workin
order; £15; special reason for selling
demonstration by appointment.—Wallis, o
High St., Marylebone. [50z2
-VAALVE Experimental Set in good cabinct
very low price for quick sule.—Box 28

c/o The Wireless World. [50:
IV AGNAVONX 3-stage Amplifier with switcl
ing; 1. 2 and 3 valves; £4 ¢

cost £20; with three By valves, £6.—2¢
Clarendon Rd., Watford. [0
NE\\' 2-Valve Low l.oss Receiver. amplific
4% and all accessories, 20-50 and 300-3

metres;  also large number component —
sacrifice, £11 lot.—Particulars from 83, Risce
Rd., Newport, Mon. [503

F. W. SMURTHWAITE. radio engince
for high class receivers at reasonab
prices; every set personally tested by me =
guaranteed 12 months.

LL-WAVE and Everyman Fours.—Bezut

fully made with best quality componen
throughout, in dark oak or mihogar—
cabinets, high and low power switch optivna
either tvpe, (14.

\RMONY  Five, the finest neutralise

straight set obtainable, irrespective «
prive; covers all wavelengths; perfect qualit
reception from  local station when desired—=
L6,
SL'PERIIETS.» -Burndept  All-wave  mods

£23, complete with frame; s/h receiver—
from £12/10; all guaranteed; details wit
pleasure.
B.B.C. Quality Receivers, P.M. circuits an

all other published designs quoted for—
keenest prices consistent with real quality.

.T. Mains Units.—A.C. or D.C., reall

eflicient tyvpes giving up to jo milliamp
at 200 volts; complete instruments or com—
ponents.

ECOPITONE 2-Valve Cabinet Set,

enclosed, with valves; indistinguishabl
from new ; £6.

- WL SMURTHWAITE, 154, Onslow G

dens, Wallington,  Surrey. ‘Phone
Wallington 1982, [503
B 44
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BATTERIES.

HY Buy Accumulators or Dry Batteries?

London’s Leading Hire Service im-
proves reception. Saving time, trouble, and
money. No big outlay. No deposit.  Pay

carman on each delivery. High tension ser-
vice from 6d. per week. Low tension service
from 1/3 per week. Fully charged and de-
livered free within 12 miles of Charing Cross.
Explanatory folder post {ree.—Radio Service,

105, Torriano Av., N.W.5. ‘Phone : North
0623/4/5. {4369
LECRET of the Perfect Wet H.T. is the
new perforated insulating liner; this

insulates the inside of the zinc from the sac,
price 4d. doz., supplied free with orders for
complete cells; jars, 1/3 doz. plain, 1/6 doz.
waxed ; zine special, 1/- doz.; sacs, high
capacity, 1/6 doz.; post free on 3 doz. and
over, packed in special carton with divisions
for each cell; this can be used as a container
for the battery when made up; send 6d. for
sample complete unit, with particulars and
instructions ; sacs with screw tops, od. doz.
extra; double size sacs, 3/- doz.—Spencers
Stores, Ltd., 4-5, Masons Av., Coleman St
London, E.C.2 (near Bank). ‘'Phone: London
Wall 2292. (0045
IRMINGHAM and District. —Send  for
particulars ol our accumulator hire ser-
vice, and we will prove to you that it is
cheaper to hire an accumulator than to buy
one. We supply the accumulator, collect and
deliver it, and it costs no more than you are
paying now for charging.—New Era Wireless
& Electrical Co., Hobmoor Rd., Small Heath,
Birmingham. Tel. . Vic. 743. {4906
WO Oldham 6v. 80 amp. (actual) accumu-
lators, new, not had acid; £2/10 each;
carriage forward.—Renshaw, 17, Walter St.,

Blackburn, {5015
“]ET H.T. Batteries.—Jars, 2fX1§x13.
1’3 doz.; zincs, 1/- doz.: sacs, 1/0

doz. ; dozen cells complete (18 volts), 3’6 ; post
gd. extra. High elliciency, long life, upkecp
practically nil. Orders for 3 dozen or over
—post free, packed in special carton with divi-
—sions for each cell, usable as container for
complete battery. Send 6d. for sample com-
—plete unit with instructions. Write for free
lists of wireless bargains.—\W. Taylor, 37,
—Studley Rd., Stockwell, T.ondon. [o030
AV, oo volt H.T. Accumulator, 30/-; will
exchange for Bowyer-Lowe Model IV.
oscillator coupler.—Jackson, 1, Upper Grange
Ril., Bermondsey. [5033
A .B. H.T. Bauteries Cost l.ess Than Many
other makes. The fact that they are
—manufactured by Messrs. Thomson Ilouston
=et Cie., of Paris. is proof of their high quality.

Further, every battery carries a full and
_eenerous guarantee.  Usual sizes stocked ;
oo volt, 100 volt, and grid bias, etc. Ask

—vour dealer for same. [f he cannot supply
—vou write us direct. Trade enquiries specially
invited.—G. E. Ambaticlo & Co., Ltd.,
Ambaticlo House, Farringdon Road, E.C.1.
“Tclephone : Clerkenwell 7440. {0063

CABINETS.

RTCRAFT Radio Cabinets and Panels for
all ' Wireless World '’ sets.
RTCRAFT Cabinets are made in Oak and
mahogany, properly fiench polished, and
==are priced from 6/- to Lit/11.
RTCRAFT Cabinets made to any specifica.
— tion or design. Estimates by return.
RTCRAFT Illustrated Catalogue Iree.—
The Artcraft Co., 156, Cherry Orchard
—Rd., Croydon. 'Phone: Croydon 1981. [0040

B45

:1

CYLDON GANG CONDENSERS
The gang condensers most conatantly speciled by radio journals.
Logarithmic unita tor correct tuning. -

2-Gang £2 10s, $-Gang £3 10, +Gany E4 10s.

CYLDON LOG MID-LINE CONDENSERS

The first condensers to be designed on the logartthmic principle,
Better than dquare Law and 8traight Line Frequency. Spread all
stations evenly over dial. Makes possible *" one-dial conteol ™ in
multi-tuned circuits. The cundensers of the future.

PRICES :
. 17/6 0003 .. 18/6 00035 .. 18/~
002 .. 158
If dial is not required deduct 3/

00l .. 21

With 4in. Knob Dial,

‘0005 .

CYLDON TEMPRYTES

The proved best means of valve control. Functions perfectly with
any type of valve. C(annot overheat filament. Nolselesa. Teated
and guaranteed 10 glve perfect performance.

Cyldon Temprytes 2 6 each. Holder Mountings 1’6 each.

§LDON

CFLDOXN produrts can be obtained from stock by return : and do mo
believe any statements (o the contrary. If any difficulty “Phone: Enfield

0672. Wire: Enfield 0672, or use the C.0.D. system.

SYDNEY S. BIRD & SONS,
Cyldon Works,
ARNESFIELD RD., ENFIELD TOWN, MIDDLESEX

Cabinets.—Contd.

UMMER Offer.—\merican type cabinets,
figured oak, polished light or dark, fitted
best polished ebonite panel, 21 x 7, each 21/-;
14X 7, each 10'6; highest quality workman-
ship; write your requirements.—Order your
components at the same time {rom Tucker and

Pearce. AM.L.R.E., Radio FEngineers, g0,
Victoria Rd., Swindon. {5014
EDESTAL Cabinets in Massive QOak

Jacobean Finish (as illustrated in The
Wireless World, May 4 issue), for Everyman
Four or any set with panel up to 26in. x8in.,
stands 3ft. high, 13in. deep, 10in. basehoard
included ; £'5/5, carriage paid; may be in-
spected on van before acceptance ; fully illus-
trated folder gives every detail ; write to-day.

—G. E. Ambaticlo and Co., Ltd., Ambaticlo
House, Farringdon Rd., London, E.C.t1.
‘Phone :  Clerkenwell 7440. Telegrams :
Ambatielo, l.ondon. {0033

AKE Our All-in-One  Cabinet.—Send

/

1\ stamp with height and size of loud-
speaker flare to *‘ The Stores,”’ 44, Prospect
Pl., Swindon, Wilts. [5025

LOUD-SPEAKERS.

OIL. Drive l.oud-speakers.—\\'e can supply
the following at reasonable prices. First-
class  workmanship and materials only
_Immediate delivery from Selhurst Radio.
I‘.\]PORTANT.—AH coil driven speaker
parts supplied by us are constructed Ly
highly skilled engineers with the best possible
materials. As we do not depart from the
specifications given in The Wireless World
. you are assured of good results. Immediate
delivery from Selhurst Radio.
NIT No. 1.—Pot magnet with field wind-
ing for six-volt accumulator and 1in.
moving coil.  Immediate delivery from Sel-
hurst Radio.
\ NIT No. 2.—Pot magnet with field wind-
ing for six-volt accumulator or D.C.
mains as required, and 2in. moving coil us
described by N. \W. McLachlan in The Wire-
less World, April 13, 1927. Immediate deli-
very from Selhurst Radio.
NIT No. 3.—Permanent magnet unit :s
described by H. Lloyd in The Wireless
World, June 1, 1027. Immediate delivery
from Selhurst Radio.
RAMES and Cradles specially constructed
to enable unit to be assembled with ease
in a few minutes. Immediate delivery from
Selhurst Radio.
RANSFORMERS.—With tapped primary
in four sections, as described in The
Wireless World by H. Illoyd. Specially
designed for use with coil driven speakers.
Immediate delivery from Selhurst Radio.

.

EDESTAL Cabinets.—Specially suitable
for coil driven speakers, beautifully
finished in  polished mahogany or oak.

Emmediate delivery from Selhurst Radio.

: E shall be glad to advise vou as to the
most  suitable unit for your set.-

Bakers. Selhurst Radio, 89, Selhurst Rd.,
South Norwood, S.E.235. ‘Phone: Thornton
ileath 1488 \Works: Cherry Orchard
Rd., East Croydon. [4932
ARGAINS ! — Loud-speakers, 22 inches
high, 14} inches dinmeter flare, heavy
cast neck and base, black crystalline finish,
adjustable diaphragm, rubber feet, cord, louks
i well, sounds well; 32/6; carriage free. 1t
vou have a loud-speaker bring this to the notice
,of a friend who hasn't.—Universal Wircloss
 Depot, 160, County Rd., Swindon. (5113

42,

Advertisements for *“ The Wireless World ' are «r.ly accepted from firms we believe to be thoroughly reliable.
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Loud-speakers.—Contd.

YOUR Speaker Taken in Part Exchange for
New One; also several tirst-class speakers
for sale cl*cap.—Browne, 63, Sinclair Rd.. W
[5001
ULL-SIZE lLoud-spcaker, Ericsson: £ .-
Cochrane, Dryden, Qundle, Northants.
[40908
OUD-SPEAKER (new), Brown's H.3, cest
£:3, or will exchange for anything aseful,
—Jackson, 120, \Wessex Buildings, Upper
Holloway, London, N.1g. T4904
ORNS for all types of loud-speukers,
especially gramophone attackments and
A\mpolion  \.R.jq; illustrated list free.-
Maddison, Manufacturer of the .Allwoodorn,
2, Ronald’s Rd., N.5. [408;
EVERAL Good Speakers at very Low
Prices Send for list.—Browne, 63. Sin-
slair Rd., \W. [4080
OUR Speaker Taken in Part Exchangc
for new one.—Browne, 65, Sinclair Rd.,
W [4981
ERMANENT Magnet Coil-drive Loud-
speaker parts described by M. Lloyd in
June 1 issue. From Star Engincering.
ARNING.—The manufacture of parts for
constructing coil-drive loud-speakers is
an engineer’s job. All parts made by Star
Engineering are backed by 35 years' experi-
ence in the manufacture of high class
machinery.
RDER Your Parts from Star Engineering
and  avoid trouble: lists free.—Star
Enginecering, Didsbury, Manchester. [5002
GECOPIIO?\'E Cone, cost £6,6, accept £.4:
also Gecophone horn type; cost £.5;
accept £2; hoth perfect.—Parkinson, Morton
Hotel, Russell Sq., London. [5020
UTH Magnet Pots are the best obtainable.
—\Write for our list and printed matter,
which gives you full details. You can then
judge for yourself. Disinterested advice on
your particular case free.
UTH Magnet Pots can be supplied 1o
Wireless World specifications if required,
but we prefer to recommend our own types,
which in all cases are more sensitive. All our
units use much less current. This result is
obtained by larger and more expensive wind-
ings. This means less profit for us but
greater satisfaction to our customers.
UTH Special Economy [Pots for 1in. or
2in. coils use less than .3 amps. at 6
volts, yet are four times us sensitive as per-
manent magnet types. Other types with
larger consumption also supplied.
I UTH Magnet Pots for all voltages from
6-250 volts. Moving coils for outputs up
to 10 L.S.5.\. valves in parallel.
SE.\'D Your Problem 1o Us.—We have had
considerable  experience  with  these
speakers, and it is vour complete satisfaction
we want. Last week's best query was how
to make a 4-foot baflle unobtrusive in a draw-
ing room; that was easy; sec if you have got
something more diflicult.
UTH Accurate Centring Device fitted to
all pots at no extra cost enables moving
coil to be adjusted to a thousandth part of
an inch. \Without this device success with
these speakers is uncertain, and continual re-
adjustment necessary. In  addition, coarse
adjustment means a large air gap, with con-
sequent loss of efficicney.  This is one of the
reasons for the supremacy of speakers con-
strusted from Huth parts.—F. L. Huth, 178,
Vale Rd., Tunbridge Wells. [s021

nougl.
WG Tinson
R0 B Barregy,

for transmission
success.

** Layerbilt’’ No.

“SHORT WAVE”

d/‘ SOtummia p " p“

43 VOLTy

This is the battery recommended
as a source of H.T. supply for the
short wave transmitter described
in last week’s ** Wireless World."

Throughout the country amateurs
are using this ** Layerbilt ’* Battery

Ask your dealer for COLUMBIA

”

with absolute

4486—45 volts.

Advt.of J. R. MORRIS,

15, KNingsway, 1W.C.2.
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inaudible (0 the human
to pure reproduction
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phonic noises.

Valve sockets and spr
one plece with no joint

are free to float in e
safely.

tags are provided,
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DO YOU GET TROUBLE FROM
TRAMS?

from wireless reception is to

tions from passing traffic—ailthough often

countered by the Benjamin Valve Holder
completely disperses

loose and cause faulty connections. Valves

can be inserted and remoied easily and
Valve legs cannot possibly foul
the baseboard. Terminals and soldering

inate tram trouble

the world-famous
rs.  Qutside vibra-

ear—are a menace
and_ should he

all mlcro-

ings are made In
s or rivets to work

very directiop and

]

Clearer- Tone
And - Microphonie

VALVE
HOLDER

2/9 each

Covered by Patent
and Registered
Designs.

HE BENJAMIN ELECTRIC LTD.

Brantwood Works, Tariff Road, Tottenham, N7

7N N N\

Mention of '* The Wireless World,” when writing o adv

VA‘g

ertisers. will ensure prompt allention.

Loud-speakers.—Contd.

HAT Offers lLot>—Amplion A.R.38, one
D.E.5 and one D.E.;B., Marconi's,

used five minutes only, bought in error.—
Tetley, 1, Palace Gate, Iondon, \W.8. [4913
MPLION,  mahegany, A.R.23, cost

+X £8/10; muse sell, £3: perfect condi-
tion.—bo, Rowdowns Rd., Dagenham. ’'Bus
23. [4988.

VALVES.

RITISH Valves.—2-volt .06 H.F. and
L.F., z2-volt .12H.F. and L.F., 2-voli .34
power valve, 4-volt .06 H.F. and L.F., 4-volt
.12 power valve, 6-volt .23 power valve; sl
one price, 5/- each, post free; salisfaction

guaranteed. Trade supplied. Write your
name and address clearly. —H. Ilowarth,
Ensign Depot, 288, Deansgate, Manchester.
L4799

5/-.--Powcr valves, 2, 4, or 6 volt dull-
emitrers, British made, guaranteed,

money refunded if not satisfied, post free.

Send for list of other types.—Carter & Co., 61.
Lower Moseley St., Manchester. ‘Phone :
3742 Central. {4011
5 2 v. Cossor .1. » B.T.H. B.5, all new ; 50/-

or offer.—Chastney, 3351, Queen's Rd.,
New Cross. [4993
RIOTRON Dark Emitters, 2 volt 0.1 amp.
power valves, 9/-; Triotron general purpose

valve, 2 volt 0.2 amp., 4 11; 1ested an‘l
guaranteed; post paid.—Storrys \Wirel-ss
Mart, 143, Eastbank St., Southport. [49%5

CHARGERS & ELIMINATORS.
CCUMULATOR Chargers (A.C.), 45/-
complete  Post free. Also components
for same and for A.C. battery eliminators;
fully guaranteed.—Stafford O’Brien ani!
Partners, Ltd., 66, Victoria St., S.\W.1.
T.

{oox2
II.()’pes

Mains Units.—My spicially designed

are really eflicient and prices
reasonable.  See ' Receivers for Sale ™
columns.—F. \WW. Smurthwaite. [5037

COMPONENTS, ETC., FOR SALE.

T;\NTALU.\I.—'l'antnlum metal sheet for
A.C. rectifiers.—Blackwell's Metallurgical
\Works, Liverpool. [4386
ELLING-LEE Panel Fittings are designed
to give an expert finish to any home-
constructed set. Catalogue post free.— Relling
‘and Lee, Ltd., Queensway \Works, Ponders
End, Msx. [00:18
EED Movements.—Double Acting Reed
movements specially designed to operate
cone and other large diaphragins ; extremely
sensitive on small input, yer capable of enor-
imous volume with suflicient input. Wil worls
up to a 3ft. cone with ease. No rattle or
distortion ; 27/6 each. Fair allowance on
Brown A earpieces, or Lissenolas and other
units in part exchange. Send stamp for Hius-
trated Lists of these and seamless ranes.-
Goodmans, 27, Farringdon St., E.C.3. [o049
L:\I\'liR 3oft. Handsome Steel Mast, 22/6.

See descriptive advertisement, page ».
Easily erected. [0021
ERIAL Grid Coils and H.F. Trans-

formers for Everyman Four, with chart
showing over 4o stations (on 1..S.), price 17/6
each; H.F. transformers for the All-\Wave
Four, high and low wavelengths, set of iwo
and base 35/-; all coils of highest quality
materials and finish.—H. Goodwin, Woodcock
Hill, Elstree. [o051

B4O




JjurLv 6T1H, 1927.°

THE WIRELESS® WORI.D

ADVERTISEME

1S54
BT

5. 15§

Components, Etc., for Sale.—Contd.
ICK-UP, latest used by 21.O for perfect
gramophone reproduction ; demonstrations

daily by W. J.  Turberville Crewe,

M.Inst.R.E.; £3/15.—]. Glasscoe & Co., 49,

Eastcheap, E.C.3. (4903
REX Radio.—Shop soiled list, guaranteed
O.K., but

slightly soiled components :
Igranic Indigraph vernier dials, 6/-;
formers, 3-1 14/-, §5-1 15/-;
2/3; Pacent switches, 1/6; Microvern dials,
7/6; S.L.F. condensers, .00035 13/-, .0003
17/-; porcelain rheostats, 6 and 30 ohms, 2/-
each ; plugs, .40, 1/3; jacks, P.62 2/-, I'.63
2/3, .61 1/q; Colvern screens and base, 7/6:
Formo S.L.F. condensers, 7/-; Formo vernier
dials, 5/6; rheostats, Benjamin 30 and .3
ohms 2/3, DPeerless 6 and 30 2/-, Ede 7 15
and dual 2/6; Ede potentiometers, 3/-; conc
speaker, 20/-; S.L.F. condenser with dial,
5/-; 3 way ecbonite coil holders, 2/-; single
panel coil holders, 4d.; ebonite coil mounts,
4d. ; WatMel variable leaks, 2/-; No. 2a and
3 Dimic coils, 8/-; above carriage free, cash
or C.0.D.; money refunded if unsatisfactory ;
cannot repeat.—Rex Radio Co., Lowther Rd.,
Crumpsall, Manchester. {4047
COTT SESSIONS.—Set constructor's ser-
vice. Express delivery absolutely every
component for all ‘* Wireless World ' sets.
COTT SESSIONS.—Send for wireless bar-
gain list. Marvellous cone loud-speakers,
superb tone, only 335/- each. Send us your

trans-
Radio switches,

orders. Save money, time, and trouble.
. SCOTT SESSIONS and Co., Hiill Top,
Muswell iill, N.jo. (4937

AKEN in Exchange.—Screens, coils,
transformers, condensers.—List from
Browne, 65, Sinclair Rd., W. [5000

QILE.\'T Grid Leak and anode resistances
L) in glass tubes, turned brass ends, 0.1 to 3
megohms, 1/6; powerful loud-spealkers, y4in.
horn, 3in. diaphragm, 35/-:
and diaphragm box, 17/6.—Cathedral Radio
Manufacturing Co., Salisbury, [3017
TJLOR Sale, Igranic PPacent triple gang con-

denser with balancing condensers, almost
unused ; cost 73/-, accept 48/-—J. G. M.
Pollock, [leadington Hill. Oxford.

AKER jofi. Handsome Steel Mast, 22,0.

See descriptive advertisement, page 2
Easily erected. [0022
YALE, P.M\M.sb, 10/-; LS50 17/6; 2104
L) Western, 17/6; 3 solid back microphones,
10/-; Ormond .0003, 3/6.—Edwards, Wellhead

aluminium base |

(5016 |

Transverse siot
with  clamping
nut, eliminating
soldering.

The Top does not rotate.
The Head does not come off.

The Smooth Stem ensures that
strands of wire will not bind

up with thread.

Thefinishisperfect throughout.

The Belling-Lee Patented Terminal, made
with 30 different engravings, is used by

the manufacturers of all
battery eliminators.
SInndard Model (Bakelite insu-
lnlcd) ype - -
Po__Fular Model (non msula(ed)
ype M .- -

the

best

9d. each
6d. each

Illustrated catalogue free on request.
Obtainable from all dealers, but in case of

dlﬂ;cuhu send your order to us,
vour dealer’s name and address.

enclosing

'BELLING-LEE

" TERMINALS

Belling &

Middlesex.

Lee, Ltd., Queensway Works, Ponders End,

REDUCED PRICE

Lane, Perry Barr, Birmingham. 5010
NXPERIMENTERS. —Ix R.AF. BT |
4()-\\'.’:1[ transmitting  valve, 1§/-, cos! |

33 -; ldea) transformer, C.1. pertect, 12/-; 3
Burn(kpt coils, 17 to 8o melres, 3/-; 2-way
Lotus coil holder, 2/6.—C., 10, Cornwall Rd.,
Litdehampton. [3007
RITPHONE 4\, long and short
j-valve set, with D.E. valves,
frame aerials, 280-1,800 metres, 33/-;
meters, 250-2,000 metres, complete  with
chart, so/-; set super-het intermediate trans-
formers with long and short wave oscillators,
3. suitable for portable; two 6o-volt C.\. V.
.ucumul.uon good condition, 30/- each:
“beautiful mahogany cabinets, brand new,
-panel size, 16 x 6, baseboard 16X 10, 3 doors,

wave,

£o;

wave-

and hinged lid, suitable any class of set, (74
each.—T. Alton, AM.E.E., 47, DParlk Rd..
West Hartlepool. (3000

T Will Pay You Before Buying to write for

my list of guaranteed second-hand bar-
gains. __Browne, 3. Sinclair Rd., W. [4982

7, 15, 50

— 2/

30,

Post Free

The
RHEOSTAT.

The RHEOSTAT that is
dependable in operation.

A. M. Young & Co.,
BIRMINGHAM

52, Bordesley St,

ohms.
each —

*AMYCO' Light-Weight

Om

R

¢ Pin T

46 in ype /
pke 1/3

Without Handl .',1

Postage 3d.
Further attractive items
in Miscellaneous Columns.

1JH TAYLORE C?

D10
gl MACA“LAV Sr Hunomsnuo

Bend for Free
Quide Now,

Trade Knqulries
Solicited.

Components, Etc., for Sale.—Contd.
XPERIMENTER'S Surplus.
A.R.39, 15/-; Revo Senior, 25/-; hand
microphone, 17/6; Marconi ldeal, 2.7-1,
17/6; Varley 100,000 and 80,000 resistances,
3/6; Cosmos H.¥. choke, 3/-; 2 D.ER,, 1
D.E.3, 1 $.P.55B., 1 S.P.18B., 3 B.T.H. B.g,
1 B3, 8/6 each; 1V.24, 7/0; 1 Weco, 7/6:
1 D.E.s, 1 S.P.55R., 10/6 each. Wil con-
sider reasonable offer for any of ahove; all
guaranteed perfect, or money refunded.—Box

— Amplion,

2790, c/o The Wireless World. (5005
JVERSHED 1,000-volt 3o-milliamp D.C.
generator, warranted as new, £6/10;

T.V.T'. unit, perfect, 12/6; L.S.5 valve, new,
25/-; 4h.p. Metro-Vick D.C. motor, 230-volt,
shunt wound, as new, £4/10.—Cholerton, St.
Helens. [498¢
VERYMAN Coils, Three, Four, Five exact
to specification, all ebonite bases, 12/6
each; All-wave coils (May 11): short wave,
16/-, long wave 18/-, base 3/6; genuine Mika-
pac tubes, 334, one i/4, two 2/6, three 3/6:
grooved ebonite spacers, 1/- set of 8; all-wave
do., 6 1}in., 1/-; 12 2in., 2/6; Litzen wire
(Lewcos) to wind one coil, 4/8.—Jennens,
below,

‘MYCHE Switch, two-way, 1/3; both bat-
tery, 1/6.—Jennens, below.
HEOSTAT. Jennens, as specified for
Nucleus receiver, 7-, 20-35 ohms, 2/-

each.—Jennens, below.
LOE\\'E Multiple valves (3N.F.).—Detector
and 2 L.F. stages, more volume and purer
tone than two best [..F. transformers and
power valves on local station and Daventry;
HL.F. stages can be added; 43/- C.O.D.—
Jennens Radio, 3o, Chapel St.. Birmingham.
(477
AKER 3oft. Handsome Steel Mast, 22/6
See descriptive advertisement, page 2.
Easily erected. [0023
ERRANTI A F.3, unused, 19/-; 4 Cossor
2-volt valves, g/- each; Stentor Two,
11/6; 2 .coo3 S.LL.F. condensers, 6/- each;
Trix anode inductance, 10/-; oak cabinet for
panel 18inx8in., hinged lid, 15/-; 3 6-pin
S.P.H.F. transformers and 1 aerial coil, £1.
—Newell, 37, Cromwell Rd., Peterborough.
) (4034
ELTABILITY WIRELESS GUIDE.—
New ecdition, No. 99, just issued. Free
upon request.
ELIABILITY FREE DELIVERY. —
Orders over 3s. 3d., otherwise add 2d. per
13.
ELIABILITY WEEKLY ATTRACTION.
Atlas low loss square law .0005 condensers
with dials, 3s. 11d.
ELTIABILITY CLEARANCE LINES. —
Lissen T.3 Transformers, 7s. 6d.; Gents,
7s.; Mlas, 6s.; Etherplus, 3s.
ELIABILITY LISSEN COMPONENTS.
—H.I". Batteries, 7s. 11d.; Transformer
8s. 6d.; Mica Sparking Plug, 4s,; Rheostats,
1s. 6d. and 2s. 6d.
ELTABILITY STRMGIHT-LINE CON-
DENSERS.—With 4in. Trolite Dial .0003,
3s. 9l.; .0003, 3s. 6d.; Vernier Dial extra,
1s. 6d.
ELIABILITY ANTICAPACITY
S\WITCH.—Double Pole Double Throw 1-
hole fixing, knob operated, screw connections,
s.
ELIABILITY GOODS AND SERVICE.
—Only obtainable from J. H. Taylor and

Co.. 15, Radio House, Macaulay Street,
Hudderstield. Trade supplied. Send for free
Guide now. (0023

Advertisements for ** The Wireless World *' are only accepted from firms we believe 1o be thoroughly reliable.
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Components, Etc., for Sale.—Contd.
INIMONDS Bros.—Coils : Everyman Four,
33/- per set; Everyman Three, 35/-;
* Wireless World ' Five, 50/6; All-Wave
Four, 42/6; Quality Three, 16/6; all with
bases, first-class material and workmanship.

Screens: Everyman Ilour, 4/6; Everyman
Three, 4/-; ** Wireless World " Five, s0/-;
All-Wave Four, g/-. Cabinets: Everyman

Four, from 35/-; Everyman Three, from 32/-;
* Wireless World * Five, from 30/-; All-
Wave lFour, from 30/-; Ormiston'’s Litzen-
draht: 20 yards, 5/0; 25 yards, 6/6; 50 yards,
12/-; 60 yards, 14/6; Paxolin formers, 1/6
each; Everyman Four booklet, 1/- The All-
Wave Iour coils have special five-pin non-
reversible, non-shorting base, as recommended
by the authors. Readers and the trade sup-
plied with all above and other necessary com-
ponents, home and abroad.  Complete lists
and test report of coils post free from the
original specialists and leaders.—Simmonds
Bros., Shireland Rd., Smethwick. [4714
ET of Coivern Coils (with bases), long and
short wave, for Columbus .M. circuit,
also R.1 H.F. choke and Pranco neutralising
condenser, above parts almost new ; 435/- the
lot.—Box 2791, c/o The Wireless World. [5004
.0005 Ormond S.L.F. variable condensers,
brass vancs, plain motion, practically new,

0/- euach; 2 centre-tapped  coils,  250-500
metres, with bases, Becol formers, 5/- pair.—
Box 2781, ¢, 0 The Wireless 1l orld. [4991

MERICAN Radiola 0-Valve Interior with
4 Valves, needs variable condensers and
cabinet ; £8; Kerr, 1, Brittacy Avenue, Miil
Hill, N.W.. [5042
L.-\KI-ZR 3oft. Handsome Steel Mast, 22 o.
See  descriptive  advertisement, page 2.
Easily erected. [0035
EWCOS H.F. Transformers: 1 Daventry
S.P., 5/ 1 Broadcast S.P., 5/-: 1 Daven-
trv Sp. Sec.. 7/-: 1t R.I. L.F. transformer,
10-; 1 \.J.S. L.F. choke, 7/-; 1 Sing P.D.'l".
Burndept switch, 2/6; 1 3 Pole ditto, 2,9;
1 T.C.C. .5 mf.,, 1 6; 1x1 mf. ditto, 1,9: 1
Varley M.C. Sp. C. choke, 6/6; 2 Colvern
formers and buses wound long and short
Broadcast, 10/- the lot; all practically new.—
19, Park Hill Rd., Harborne, Birmingham.
(5041
PECIAL Stocktaking Offer.—All  goods
L) listed carry our full guarantee. Coils for
Everyman Three and IFour, complete with
ehonite base, 12 6 each. complete set, 23 -:
standard plug-in coils, No. 25, 35, 40. 30.
1/3 each; 60, 75, 100, 125, 1/g each; 150, 200,
300, 2'6 each, all fitted with thumb grip coil
plugs; standard coils in Bakelite case, Nos.
35, 50, and 75, 1/9 each; fixed condensers ¢n
Bakelite base, .0001 to .001, gd. cach; .002 to
.oob. 1/3 each; low-loss coil plugs, ;d. each:
filament resistances, 7, 15. 30 ohms, 16 each;
4in. BRakelite dials, superior finish, 13 each
Postage paid on orders of 3/- and over.—
Finston, 435, Horseferry Rd., London, S.\W.1.

. i [s030
LLEARTRON  (Sterling  Baby) lLoud-
speakers, 2.000 ohms, 30'-: lIgranic

square law low-loss [riction drive .0005 con-
densers, 7 6, 2 for 14'6; both guaranteed new
and perfect, carriage paid.—Selby and Co..
o, Hauberk Rd., Lavender Sweep, S.W.11.

(5036
E Specialise in IWireless World Circuits.—
Screen  boxes, screens, coils, trans-

formers, or any other components supplied.
Expert staff ready to overhaul, rewire, or test
and advise you.—Matlock Radio Manufac-
turers, Matlock House. Woodberry Grove,
Finchley. 'Phone: Finchley 2837. [5022

Mention of ““ The Wireless World,” when writing to advertisers, will ensure prompt atlention.
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TUNING
COILS

and
METHODS of TUNING
By W. JAMES.

VERYusefulmanual
A giving the maximum

of informationonthe
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.

i e L e e edae et S 1D ST SETE ST TR NPT STL TS ST STE STE SPTY Spre Spre apye

PRICE 2/6 NET
By Post 2/10

gadle ST

Obtainable from all booksellers
or direct from the Publishers :

ILIFFE & SONS LTD,,

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

!
?
?
?
!
!
?
!
!
Z
?
!
?
?

W.\W.32

-
‘“‘l.“l‘l“‘&l&‘l“l‘i&i.‘

Components, Etc., for Sale.—Contd.

MPLION A.R.11I, perfect, 25/-; Marconi
Ideal 6-1, 15/-; Stentor Two, 12/-; Blue
Band, 8/-; both new; lot 50/-.—Shepherd,
174, Grove Rd., Batham, S.\V. 12, [5034
V:\L\'ES.—z PAL3, 1 Py, 1 STy
super., 1 D.E.4, 1 Stentor 2, 1 0003 double
con., 1 .ovo3 vari. con., 16 Dubilier con., 1
Ferranti A.F.3 transformer, 26 coils, com-
plete all wavelengths, 1 Lotus 3 holder, 6
T.C.C. condensers, quantity of other material;
all as new, £6/10 the lot.—21, Biddulph Rd.,
5. Croydon. [5029
B. & J. Make all the Special Coils for The
IWyeless World Circuits and Guarantee
Complete Satisfaction. All materials exact to
specification.
B. & J. Built Sets give excellent results and
carry our full guarantee.
. & J. Wircless Co., 2, Athelstane Mews,
London, N.4. [0043
OPULAR Wall Jack.—This is another new
line in keeping with all Deckorem speciali-
ties. They make for neatness and efficiency in
all cases where loud-speaker and distant phone
reception is to be installed in the home. In
construction they are strong, in comact with
all standard plugs they are sure, in appear-
ance they are a credit to any scheme of decora-
tion. Al fittings and cover are of heavily
plated nickel, the base is of high insulation
material, black and nicely polished. They
have a splendid and strong spring wiping con-
tact, are supplied in either series or parailel
type, and can be obtained from most dealers,
or direct from \. F. Bulgin and Co., 9-10-11.
Cursitor St., Chancery Lane, London, E.C.4,
and what is more, they only cost 2'g each.

[oo41

AKER 3oft. Handsome Steel Mast, 22 6.
See descriptive  advertisement, page

Easily erected. [0036

ONDENSERS.—Straight Line frequency,

brand new, g4in. Trolite dials, .ov03 3 t.
.0005 39, less than cost price. Sold during
scason for double these prices.

ROWN A Type Larpieces. good order, less=

diaphragms. 11/6; ditto Az type. 5/-; use-—
ful for conversion as gramophone pick-ups.—
Goodmans, 27, Farringdon St., E.C.4. [5044—

MISCELLANEOUS.

AKER j3oft. lHandsome Steel Mast, 22 6.

Sce descriptive advertisement, page 2.
Easily erected. [oo37—
Hi Wireless Doctor Will Cali (L.ondon and_
Home Counties) if your set is trouble—
some ; no cure, no charge; Wireless Associa—
tion registered repairer; sets installed, main—
tained, and brought up to date; experiments=

and testing undertaken; Solodyne demon—
strated.—Alexander Black, 24, Woodville=
Grove, N.16. Clissold 3687. [3847

NSCRIBE your panel with R.N.B. pane
transfers.  Artistic, easily applied; silver—
white or gold. Sixpence per set. Obtainable
everywhere.—R. N. B., j0-51, High Holborn
l.ondon, W.C.1. 003
L.\KER 3oft. Handsome Steel Masr, 22,6

See descriptive  advertisement. page
Easily erected. [oo4¢
UPER Galena Crystals, /- 1b., min.

pound lots. Special terms for quantities
—Blackwell's Metallurgical Works, Liverpool
[438—
OR Sale, M.L. anode converter 12-501’—

volts, good condition and only little used
owner sellingg as now using higher power [0
transmitting; cost £18.  Any offers.—Bo»
2789, cfo The Wireless World. [s01¢

B48
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Miscellaneous.—Contd. WANTED.
SUMMER Hobby—Restringing Tennis ANTED. C.A.\V. multiple fixed con-
5 Rac'kets, sy {;lm' .tools. Ltls :lmld —WIE o ‘dcnser.'—Hzllin.es. Cinem;ln, S(oéksbridgv
instructions, stamp.—Morris, 143, Lonsdale g - A ; ] o ! 2
St., Bradford. [4890 SEs (5008

COTT SESSIONS, the radio doctor (Lon-
don and environs).—Any set repaired, in-
stalled, modernised; distortion eliminated;
specialist in ** Wircless \World '* sets; no fee
until repaired.—Scott Sessions, Hill Top, Mus-
well Hill, N.1o. 'Phone : Mountview 4928.
[4861
AKER joft. Handsome Steel Mast, 22/0.
Sce descriptive advertisement, page
Easilv erected. [0o47
EDUCE  Accumulator  Troubles.—Test
your accumulator with a Utility syringe
hydrometer—British made. Full instructions
in booklet ** Accumulwtors Explained ' sent
with each hydrometer. Post free, 4/6. Full
particulars  on
Hydrometer Co., Dept. B., 16, Howard Rd.,
Ilford, Essex. [oo6o
AKER j3oft. Handsome Steel Mast, 22/0.

2

Sce  descriptive  advertisement, page 2.
Easily erected. [0061
RANSMITTERS ! '—;00-t.000 volt 100

milliamp. D.C. Mackie generator com-
plete, two pulleys, driving belt, has worked
all round world, perfect condition, £5: offcrs.
—aX.\V"., Jeapes, Great Shelford, Cambs.
[5018
REAL Cinemua Show in Your Own Home.
send for bargain lists of cinematograph
machines and films.—ILloyds (Desk E.), 48,
Rupert St., Piccadilly Circus, W.1. [4083
TIHER Systems are Superseded by Eelex
Plug and Sockets.—Ask your dealer, or
Easticks, 11%, Bunhill Row, E.C.t.  [o024
IRELESS Doctor.—If in trouble writ>.
Expert advice by post. Evening visits
arranged. Experr on Superhets, Solodyne.
British Six, and later circuits. Solodyne de-
monstrated. —Morlev, 18, Grangemill Rd.,
Catford, l.ondon. [3024
AKER 30f. Handsome Steel Mast, 22/6.
See descriptive advertisement, page 2.
Easily erected. [0062

PATENT AGENTS.

. PETER THURSTON, D.Sc., F.R.Ae.S.,
M.LA.E.,, ADM.LM.E., 329, High Hol-
born, London, W.C.1. DPatents, Trade Marks,
Designs. Telephone : Holborn 2542.  [2315
ATENTS and Trade Marks—British and
Foreign.—Gee and Co. (11. T. P. Gee,
Member R.S.G.B. and A.M.L.LR.E.), 51-52,
Chancery Lane, London, W.C.2. 'Phone:
Holborn 1525. [oo0}

REPAIRS.
RANSFORMIERS, phones, loud-speakers
rewound and repaired to maximum effi-

ciency ; all one price, 4/- post free. A 12
months’ guarantee accompanies each repair.
Your present transformer can also be rewoun-i
to Multi-Ratio type. Write giving particulars.
Trade invited.—Transform, 115, Links Rd.,

Tooting, London, S.W.17. [ooT11
EADPHONES and Loud-speakers Re-

wound, remagnetised and overhauled,
4/-; transformers rewound from 5/-; send to
our agents or direct to us. Repairs fully
guaranteed by M. L. Vaughton, 88, Vyse St.,
Birmingham. Tel.: Mivyse, Birmingham.

[4788
V

ALVES Repaired and Guaranteed by
l.ustrolux Process.—Bright emitters, 4/6;
dull emitters, 7 power valves, 8/6, post
free : quick delivery.—British Thermit Co,,
T'he Albany, liverpool. [4004
A3.

application.—Utility  Syringe |

k\
COMPONENTS
EMPIRE BROADCAST SHORT WAVE RECEIVER

(Described in June 20th issue.)

COPPER BOX .. E£2
COIL with BASE .. 6/6
H.F. CHOKES per pair &/=

ALL WAVE FOUR H.F. TRANSFORMERS
B.B.C. WAVELENGTH 18/9
5XX .. 15/6
BASE (6 PIN) 2/9

COPPER SCREEN 5/-

Sre  Wireless World™ Report, Jume 1st istue, page 700,

. EVERYMAN FOUR and EVERYMAN THREE
COILS & BASES per pr. 37/6
QUALITY THREE COIL 18/9
H.F. CHOKE 6/6
Send for our illustrated catalogue.

. WRIGHT & WEAIRE LTD,,
740, HIGH ROAD, TOTTENHAM, N.17.

.
.
i
‘
‘

ANTED, 3 Lewcos coil screens and bases,

also Triple Gang Igranic variable con-

denser .0o0s5.—Burt, 2, Lucien Rd., Tooting,
TSIy [5023
FL.»\RGE Brown’s Speaker or Gramophone
Attachment, must be cheap.—1t, Nelson

St., Ryde. [5037
EXCHANGE.

W:\NTED, Gramophone unit (Brown pre-

i ferred), in exchange for set of 3

Amplion valves, 2 volt, unused.—Mloore.

Husthwaite, York. [s012
AGENCIES.

VERYTHING \Vireless.—Amateur con-

structors required everywhere as distribut-
ing agents; stamped envelope.—Garner, 31,
Little Britain, E.C.1. [o027

: SITUATIONS VACANT.

! A Bt
| Q PLENDID opportunity for live commission
men with good connections amongst wire-

bearing RADIAX trade mark.

30, Accessory House, Palmer Place, Holloway, K.7

RADIAX COILS
Are made for all clrcuits requiring
highest Efficiency. A large vuriety of
windings and couplings is available.
Infringers will bc proceeded againss.

ALL-WAVE FOUR
All components for this newest set.
Use only the specified Coils or Formers

RADIAX Formers and Coils (reg'd
design) are acknowledged by foremoat
expertstoachievean efficiency notat-
tained byso-called **Btandard Colla.”

Complete Coll, short wave .... 15/-

Complete Coil, long W eese 17/8

Low Loss Fitted Formers .... 4/6

Bix Pin Bases. ............. . 28
fet of 2 Formers and Base

RAD'Ax LTD and 1B ebonite strips ........ 12/8
0 (Catalogwe 2d.)

[ The LORIOSTAT

1,2 3,4, 5 or 8 yalves perfectly
and independently cootrotled by
one unit,

A multiple unit superseding the
fixed Resistor can be wed in

$6. 15 or 30 ohms.

1way 2/ Gway7/3 apy circuit to control any number
2 . 39 5 ., 9/- otyalves. For downright efficiency
3 ., 56 6 ,106 wea LORIOSTAT in yout set.

19a, Lorrimore B:

A. W, STAPLETON, orrimore 5t., Walworth 8.E.17

Your First Steps

in Wireless
By HUGH S. POCOCK

Editor of " The Wireless World”
A most helpfullittle book for those who ara
beginning to study wireless. 1t explains
technical difficulties by simple analogies.
Price 9d By Post 11d
From ILIFFE & SONS LIMITED

Dorset House, Tudor Street, London, E.C.4
and leading booksellers. w14

£

4| CCUMULATORS

less dealers, as representatives for well-known
British loud-speaker ; state ground covered.—
Box 63, * Parrs,”” Craven House, Kingsway,
London, W.C.2. [0037

SITUATIONS WANTED.

OUNG Man (23) with examinations in me-
chanical and electrical engineering an
mechanical technology desires post as junior
draughtsman ; willing to accept small salary
to start.—A. Wickham, 106a, Broughton Rd.,
Fulham. [4910
OUNG Man, 20, holds 1st class P.M.G.
Workshop and test room, experience with
Marconi Company, experience in designing.
wiring sets, etc.—fi. Munnion, 11, Springfiel!
Rd., Chelmsford. ‘'Phone: 228. [4995

BOOKS, INSTRUCTION, ETC.

" IVE Simple Wireless Sets,” by J. H.
Watkins. A simple ‘' low-to-Make ™
book for the beginner; 1/2 post free.—
R.N.B., 50, High Iolborn, W.C.1. [o020
T is Easy to Make a Wireless Set with
R.N.B. Constructors’ Envelopes 2-, 3-,
4- 5- and 7-valve sets made simple. Obtain-
able everywhere. Write for list.—Radio News
Bureau, Ltd., so, High Holborn, W.C.1.
[oo1q
Explained,”” how
they work, care hints, terms defined:
booklet 6d., post free; refunded when hydro-
meter purchased. See under heading ** Mis-

cellancous.”’—Utility  Syringe  Hydrometer
Co., Dept. C., 16, Howard Rd., Ilford,
Essex. [0038

RIGHTER Wireless !—Send for free speci-

men copy of * Brighter Wireless,” the
happy journal for amateur constructors.
Simple, selective long range circuits. Copious
wireless information. Subscription 3/6 per
annum.—Brighter Wireless, 29, Paternosier
Row, London, E.C.1. [4930

%-\".\L\'E Receiver for 30/-.—Write now for
¢) booklet on how to build the L..R.C.}
valve set for 30/- from guaraotced parts only
—the ideal loud-speaker set.—i1/- post free
| from H. Howarth, Lustrolux Depot, 29%,
Deansgate, Manchester. [s003

Advertisements for ** The Wireless World 2’ are only accepted from firms we believe to be thoroughly reliable.
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Gambrell Bros., Ltd. 4 Mullard Wireless Service Co., Ltd. ... Cover iv. Young, A. M., & Co. 15
¥ The
5’ BRITISH MADE VALVES “| ANTALANTA

PRICE LOW AS ANY.
Ask your

“ENSIGN?”

2v 12 HF. & LF.
2v 34 PV

Every Valve
Or send direct to—

LUSTROLUX LTD,,

QUALITY HIGH AS ANY.

D.E. VALVES

ALL ONE PRICE AND ALL ONE QUALITY — THE HIGHEST.

Lower House Mills,

SCREW-DRIVER

Patent No. 194410 (1921).
Nothing to go wrong.

Dealer for

Mechanic's The blade does not slip out
3 X f lot. h
B by Ne1gye gt
cH 4v 12 P.V. No.3 &”:; 2/6 the palm of the hand,
EI“':Z‘:'“" pressure being ap-
with Insulated handle plied by fingers on ;
Guaranteed- of Bakelite. the knurled
Cash with Order or C.0.D. No. 187 ¢/- No.2(9) 46

Wireless Model
with box spanners (illustrated)

Bollington, nr. Macclesfield.

ring below.
POST FREE
AT LIBT
PRICES.

in three sizes which fit on the

Th

*H.T.C. TwiN RECEIVER ,
A complete up-to-date set including
loud speaker and all accessories.

Seven doys triol ond iitiol poyment refunded if
not entirely sotisfoctory.

H.T.C. ELECTRICAL CO.LTD.,

2, Boundaries Rd., Balham, S.W.12.

fat of the blade and are ex-

Immediate delivery for , cTilent fgr nhutss in awkward
places. JER t.
Balance 2/8 per week or 10/« pe 5 =] SR Manu/a:ru,:d by
month. otal cost £6 10 0. ATALANTA, LTD.,
Cash Price 1-3, Brixton Rd., S.W.9
56 40 Phone. Hrixton 2110.
< 10
55 specIaL TERMO —rﬂETRADE
3 valve set, Caah? — — —— - =
Price £8 8 0 (-
& ¥ Deierred Terma:
> £8 16 0

WIRELESS WARE

MAHOGAN YRS —

as illustrated

inside vices 16° Jong.
114° deep, 143 ° high
Panel 16" x 6° Base-
Loard 16° x 104

Price £4 0 0
FRAME AERIALS
250-1800 metres
with wavechangiog
ewitch. 8pecial
double wound with
Lewcos stranded
wire,

Price £115 0
8-valve supersonic
receiver,  compicte
with accessories All
Royalties paid.

£40 0 0
T. ALTON, AMEE.
47, Park Road, WEST

CABINETS

Buy your Wireless parts
direct from the Warehouse

MANCHESTER

Dependable at  Warchouse prices.
Mans Units Every kiown component in stock. [
Write NOW for List. UIR 4 1
. 35, Shudehiil,
ForAC.&D.C.

BUSH HOUSE,

' — e ——
U CABINETS
Catalogue of complete range of Mains | .

Units, Receivers and Components on l if you want QUALITY

application to the maunufacturers : “MOTORISTS' PORTABLE”
as used in MAY 1lth issue.

Regeﬂt Radio Supply CO., “EVERI AN FOUR" Moporamy . - - - 50i-
Man V™A issue. Oak - - e - - 46/

3 Fleet St., E.C.4.

HARTLEPOOL. | 4 Pho C 66 Write or phons Clissold 0997.
Phore : 2947, k me: Cent. ¢661. Windus Works, Wind Rd.
, — ,k_(— || W. E. MARSON Ltd. ¥indes Works. Windus Re.
The LOW LOSS o = =—

A modern tuning device to
cover all B.B.C. wavelcngths
(200-2000 metres). hole
fixing. Panel space 4}"x2°
dcegz Fromsym:ir l‘ocal dealer
or direct. Send for
full particulars. Price 19/6
Mic Wireless Co., Market Htreet,
Wellingborough.

Mention of *“ The Wireless

ZAMPA _Il?eﬁen':ri:tivs i

Jat¥ 6% | E LECTRADIX
- $ —— = RADIOS
‘ LOYD SPEAKERS | Everything Electrical.

Ask your Local Dealer for Free Demonsteation
(Dealers supplied on S. or R.)

LONDON RADIO MANUFACTURING Co., Ltd.,
Station Road, Merton Abbey, S.W.I9.

Send 4d. stamps for 68 page Illusiraled Calalogue.

218, UPPER THAMES STREET, LONDON, E.C.4.
"Phonc: CITY 0191.

World,”” when writing to advertisers, will ensure prompt attention. A
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s £5

THE "VARTA®' DUPLEX RECTIFIER FORMS AN
IDEAL MEANS OF CHARGING RADIO HIGH AND
LOW TENSION BATTERIES FROM A.C. SUPPLY MAINS.

L.T. output 2-6 volts, 1.3 amperes
H.T. output. 60-120 volts. 50-70 milliamps.
THESE OUTPUTS GIVEN SIMULTANEOUSLY.

THE " VARTA" DUPLEX RECTIFIER IS THE ONLY
RECTIFIER THAT WILL CHARGE 6 & 120 VOLT

BATTERIES S/IMULTANEOQUSLY.
A.F.A. Accumulators Ltd., 120, Tottenham Ct. Rd., W.1.

}nnd

Wireless
iz \World

EVERYMAN
FOUR

A 36-Page Booklet giving
full Constructional Details of
a remarkably efficient * Two-
Control " Receiver for Long or

Short Waves.
By W. JAMES.

The “EVERYMAN FOUR” attracted
widespread attention when it was first
described in ** The Wireless World.”

It is a very sensitive set and has a high
degree of selectivity. The local station
is perfectly received, and during a normal
evening at least fifteen different stations
may be reccived clearly at good loud-
speaker strength. (Constructors claim
up to twenty-eight stations.)

An additional long-wave attachment for
Daventry is described in the booklet.

Price 1/- net By post 1/2

From the offices of “THE WIRELESS WORLD,”
Dorset House, Tudor Street, London, E.C.4.

B oS T e e o

w.w.60
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i

No microphonic
noises—

Use Lotus Coil Holders and
Valve Holders in YOUR set.
They ensure perfect, un-
interrupted reception.

There will be no
more fading away
of volume, no
more breaking of
valvesanddisturb-
ing microphonic
noises once you
have fitted your set
with Lotus Coil
Holders and Valve
Holders.

H Two Types : :
i Por owtside pansl mountng.
: Two-way PO (2
! Throe-way .. .. .. 10'8 :
i For inside hascbosrd mounting :

From all Radio Dealers.
H whth Gin. Aandls.
: Two-way .. .. ..

22 [OTUS

E S — COMPONENTS.

GARNETT, WHITELEY & CO., LTD.
Lotus Works, Broadgreen Road, LIVERPOOL.

sy

e 138 "“ }i‘ fini :
EN e

Hydra Condensers operate perfectly at
all voltages up to 700 D.C  Guaran-
teed precise within 5 to 10 per cent
of their rated capacity and to maintain
etc., etc. rated capacity throughout all variations

Tested on 500 volts. in temperature,. From all good dealers.
Irish Free State distributors: Briscoe Importing Co., 9, Aston's Quay. Dublin

Louis Holzman

109 KINGSWAY. LONDON_,W.C. 2

Although the standard
of quality has been
raised prices are very
reasonable. Capacities
stocked are from
‘00011 mfd. to 10 mfd.
| mfd. 2/9; 2 mid.
39; 4 mid. 6/~;

Advertisements for ** The Wircless World > are only accepted from firms we believe to be thoroughly reliable.
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In ¢his photograph
the matched elec-
trode construction
of the P.M.6 is dis-
closed  with the
anode  displaced.
Note the
length o
wonderful P.M.
Filament.

The grids illustra-
ted give a striking
example of the
matched electrode
system in the case
of only two of the
series of Mullard
P.M. Valyes.

THE GRID OF THE PM.5B.

THE GRID OF THE PM.256.

MATCHED

ELECTRODES
combined with the wonderful P.M. FILAMENT

MORE than a supreme filament in Mullard P.M.
Valves . . . . more than a master filament that has
set a new standard for long life, toughness, economy and

power . . . . the wonderful P.M. Filament . . . . Ror 2-00ls accumuiator
A system of matched electrodes, designed by Mullard P.M.1 H.F. o1 amp. 14/
Engineers to produce unequalled performance in every gﬂ.’l’ ,{"F' o1 amp. 14/

type of valve operation by completely utilising the vast
energy of this master P.M. Filament to the best
advantage in each case.

The result of this special P.M. construction and design

(Resist. Capacity) o'1 amp. 14/-
P.M.2 (Power; o'1s5amnp. 18/6

For 4-volt accumulator or 3 dry cells
P.M.3 (General Purpose)

is that a series of P.M. Valves has been produced from . o'Tamp. 14/
which, no matter what type of circuit you employ, P.M.3A (Resist. co?ll’:‘l’x‘g)l o
positively pure and powerful amplification is assured P.M.4 (Power) o'1amp. 18 6

from the first to the last stage. culminating in a final
reproduction that is a delight and a revelation.

Consult your radio dealer to-day about the correct
Mullard P.M. Valves for your receiver.

Mullard

THE -MASTER -VALVE

For 6-volt accumuiator or 4 dry cells
P.M.sX (General Purpose)

0'1T amp, 14%
P.M.sB (Resist. Capacity)

o'1 amp, 14
P.M.6 (Power) o'1 aip. 18.6

Super power valves for last L. F. Stage
P.M.::s;v°l
(4 volts. 0°25 amp.) 22/6
P.M.256
(6 volts, o'35 amp). 22/6

ADVT. THE MULLARD WIRELESS SERVICE CO. LTD., MULLARD HOUSE, DENMARK STREET, W.C.2
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Simultaneous
Reception in
every room !

You can have simul-
taneous reception in
every room in your
home without inter-
ference by installing
the Lotus Remote
Control.

Lotus
Relay

JeessseassssaSzasasnsmnnnn

¢ Complete outlit
i for wiring .
! two rooms

Each additional

=AY IN

e REMOTE CONTROL
Write for FREL BLUE PRINTS and instruc-
FREE!

tions how to wire two rooms in half an hour
fo Dept. W.W .4, Garnett Whiteley & Co,,
Ltd., Broadgreen Road, Liverpool.

LOW LOSS
CONDENSERS

The ceutre spindle

rotates on ball bear-

ings, all the brass |
parts are heavily
nickel - plated,
there is a pig-tail
connection from
tfe moving
plates, one end g
plate only is
used, and all th-
sources of loss
have been re-
duced to a mim-
mum.  There's
no better Con-
denser made
| than  this — if
you take your wire.
less serinusly you l
will include it in the

set and so get the last

bit of satisfaction. ‘

Prices

Without With
Vernier. Vernier.
001 12/ 176

0005 98  15-
0003 86 14-
90025 8- 1386
0002 78 13 ’

l

Ask your Local Dealer to show
you this and other Guaranteed
¢« Utility ** Components.

All good dealers stock * Utility " Components.
Ask to see the " Utility " No-capacity Change-
over Switch; the Micro Dial—the last word in
minute tuning; the Push-pull Swiiwch, etc. They
are all made along advanced lines of the

finest materials, and beautifully finished.
N.B. U you huve any Jdi ficulty ib oblalning, write us direct.

WILKINS & WRIGHT L=

KENYON 8T. BIRMINGHAM
L ]

[

g X

|
!
\
[

|
|

q

e

‘*“Wonderful
Efficiency

of your
Advertising
Columns!”

This letter trom a rccent advertiser is of
direct intcrest to all readers and prospec-
tive advertisers in *“ The Wircless World."*

-
-

I feel that I must add my testi-
mony to that of many others to
the usefulness and wonderful
efficiency of your advertise-
ment columns.

My advertisement appeared this
week and already I have had 14
callers and no less than 31
letters. Needless to say all my
stuff has been sold, and could
have been disposed of two or
three times over.

I appreciate most of all the spirit
of goodwill and naturai trust
which exists between readers of
‘The Wireless World,” as most of
my correspondents enclosed cash
in their communications. In
return I shall have no hesitation
in sending cash with order to
any of your advertisers.”

A. SHAUL,

76, Felix Avenue,
Brixton Hill. SW.2

Confidence is the soul of business
and advertisers will appreciate the
benefit of placing their announce-
ments I1n

Wireéless
s~ \World

ILIFFE & SONS LTD. Dorset House, Tudor St. London, E.C.4

w.w.62

o

%

Mention of ** The Wiceless World,” when writing to advertisers, will ensure prompt attention.
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TRANSFORMER vesus RESISTANCE

COUPLING

Curves showing the amplification obtained with resistance units, for domestic
receiving sets, are misleading unless allowance be made for the effect at the
higher frequencies (harmonics) of the necessary rectifying condenser.
Even the self capacity of the valve has a quite serious effect.

True amplification of the harmonics gives that purity of tone that makes the
difference between true and false reproduction.

Incidentally resistance coupling is particularly susceptible to atmospherics.

Resistance coupling should only be employed with anode rectification and
then only in the first stage.

The great majority of receiving sets employ grid Ileak
rectification with which

FERRANT

A.F.3. TRANSFORMERS
GIVE BETTER RESULTS

. u::uomc RANGE ‘:)*
ORGAN AND PIANO
& CLARONET — % .,._o‘.'.
a~ MRage ——— OBOE ) o
Rage f «—— FLUTE - ®
Mage e spe — CORANET -t *
___(;%_G__Jklm-r +i—— HORN — -?
Vorcr Qiog— HUMAN VOICE ———— L -
1 L]
O y®
-
a1
.4
- VIOLIN —
0’.” ° VIOLA — J‘
CELLO
T2 ¢ ¢ ¢! ¢? ¢? fivd c
" I I e |
w 32 l 10.000_OHME o
Q 48 FF_RRAﬂﬂ—A-Fa—-‘rRANSFORMER | WITH—A-VALVE_OF_19. \
£ aa —t \
W 40 = —
36 —H
z
o 32
Ty - S 1
Q
w24 = — = - T o
B ool [RESISTANCE UNIT_WITH.THE_VA
3
< 16
§ 12
K 8
£ 4 ‘
O/ - - -
50 100 300 500 1000 2000 4000, 600Q 8000
CYCLES PER SECOND
FERRANTI ELECTRIC FERRANTI LTD,, FERRANTI, INCORPORATED,
LIMITED, Hollinwood, 130 West 42nd Street,
Toronto, Canada. Lancashire. New York, U.S.A.

Al

Advertisements for '* The Wireless Waorld ** are onlv accepted from firms we believe to be thoroughly reliable.



2 ADVERTISEMENTS

THE WIRELESS WORILD

TJuLy 12TH, 1927.

<) »

S=# REDUCED to 5/-
LSS & ¢

B#=P:  Owing to the increased production facilities afforded by

our new Works we are now able to offer the lmperial

Watme! H.F. Choke at s -. .

Nothing has been sacrificed in order to bring about this

reduction, i

The double silk covered wire wound in four .accurately

balanced sections ensures regquired constaut impedance

very low capacity and small external field.

Traunsparent case and ebonite base.

Latillel

Please note nau adidress :
WATMEL WIRELESS CO, LTD.,
g £. =\ Imperial Works, High St., Edgware, Middsx.
F Telephone : Edgware 0323,
7§ Loncs. Yorks nnd Chestdre Representative : Mr, J. B. lLevee,
23, Hartley Street, Levenshulme, Manchester.
Telephons: : 425, Hesaton Moor.

W.B.

ANTI-PHONIC LOW -LOSS

VALVE HOLDER

Cut open for your inspection.
Nolice that—
I.—Floating springs and valve

sockets are riveted and
soldered.
2. —Springs are at right angles to valve
sockets ovoiding side strain and
snapping.

" S

3.—The price is only 2/~ each withou* terminals,
or /3 cach with terminals.
{urplied by all good ciass dealers irom stock.
In case of ditkculty weite 10 the makers—

PT’HITELEY, BONEHAM & CO.,
D. -

- Duke Street, Mansfield, Notts,

EVERYMAN FOUR COILS.

The Wireless World says :
“The Chakophone Coils can be
d  for  buildi the

“Everyman Four‘ recelver. As
well as ielns elcctrically correct,
the coils are well fpished, and,
with the green sllk-covered
Litzendrabt wire, are of particnlariy
s00d appearance.’

Manufacturers

boxed with o
' W.W." booklet, sent.

- : poat free it your Local
\ Radio Dealer cannot
supply.

EAGLE ENGINEERING CO., LTD., WARWICK.

Mention of " The Wirel.ss World,” when writing to advertisers, will ensure prompt attention.

TRANSMITTERS

The Design and Operation
of Small Power Apparatus.

Obtainable from Booksellers

Price 9/- net.
or direct from the Publishers,

By post, 9/9,
ILIFFE & SONS LTD., Dorset House,
Tudor Street, LONDON, E.C.4.
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%HERE'S :

THE
SECRET

Inthe Dumetohm there
is aresistance element of
a metallic nature made

——

1927 IMPROVED MODEL
H.T. ACCUMULATOR.

| ﬁ

| by a process known only /ﬁ
to ourselves. A resist-
l ance, under two inches / y
‘ long, whichcan measure , 7
74 //
4

! as much as five million i

e
A AN A ]

i ohms and is guaranteed ‘4

constant and noiseless
in action ! !
Use Dumetohms in
your set and enjoy thely
same wonderful results?
which have made them'

“easily the most

popular resist 2

/D

3 KA ]

@

e s e e e

e A
\

CAV. HT. Accumulators have improved radio reception for hundreds of
users who have wisely scrapped their dry batteries. They will do the same
for you Inconsistent discharges, temperature eflects, crackling noises with |
reception, and constant regulation tocorrect voltage variations areall troubles |
peculiar to dry batteries but these are unknown to users of the CAV.. HT.

The H.T3 is fitted with a strong handle enabling it 1o be easily carried.

Used by most !eading experimenters they have also been supplied to over
100 of London’s Hospitals.

MODEL , SUPPLIED |

HT.3 .READ‘( .F'OR USE l

(60 VOLTS) A SR
NO CHARGING

Dimensions 8% x 7 x 7%+ High
Weight Charged 6% lbs-Dryl3%Ibs

ALSO SUPPLIED IN 30 & 90 VOLTS
MODEL H.T.4 - 30VOLTS - - 307/-
MODEL H.T.S - 90 VOLTS - - 90O/-

THE
DUMETOHM

}!S égsdg in lstzinsdaéd resisiances of
25, 0:5, 1. 1'5. 2, .9/
3, 4 and 5 Megohms Price 2 6

O]

THE DUMETOHM
HOLDER

avoids the delicate operation
of soldering and costs - - &/

Catalogue supplied on application.

© N /I C y ‘—ﬂ Y

Telephone: Chiswick 3801 Telewrams : i .
CPrivate Branch Exchanger, Tanteria. sot1 endon. Advt. of the Dubilier Condenser Co. (1925) Ltd.

—— —————— : Ducon Works, Victoria Road, North Acton, W3,

A3 Advertisements for ** The Wireless World ' are only ac epted from firms we believe to be thoroughly reliable.
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A veritable Samson
~_amongValves,

Ty,

K

ey,

— etdge

—due to the
= tremendous
strength of its

>~ Kalenised filament

HE only vulnerable part of a valve

is the filament. Be wise therefore, and

choose a valve with a strong filament—a
Cossor Valve with a Kalenised Filament,

The amazing strenglh of the Cossor Kalen-
ised filament has been proved by actua!
test. Twelve Cossor Valves were hurled

600 feel from an aeroplanc—and not one
filament was broken.  No olher filament

has ever wilhstood successfully such a
drastic test.

Besides being immenscly strong, the
Cossor Kalenised filament gives off an
enormous emission.  Cossor users, there-
fore, in addition get superb tone, ample
volume. and increased sensilivily. But
remember, you can’t cel the ad ‘antages
ol the Kalenised tilament in any other
valve but a Cossor.

In 12 Types
OL to suit all

¢ Receivers. 5 @ D
1 S S
j Brighburs Grove, N I\

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt attention A4



RADIO REVIEW
(15 Year of Publication)

o)

WEDNEsDAY, JULY 13TH, 1927.

Vor. XXI. No. 2.

Editor : HUGH S. POCOCK.
Editorial Offices : 139-40, FLEET STREET, LONDON, E.C.4

Advertising and Publishing Offices :
Telephone : City 2847 (13 lines).

Assistant Editor :

DORSET HOUSE, TUDOR STREET, LONDON, E.C.4.

F. H. HAYNES.
Editorial Telephone : City 4011 (3 lines)

Telegrams : * Ethaworld, Fleet, London.""

CovenTrY : Hertford Street,

Telegrams: ** Cyclist Coventry.”
Telephoms : 5210 Coventry.

BirMINGHAM : Guildhall Buildings, Navigation Street.

Pelegrams : ** Autopress, Birmingham.*
Telephone ! 2070 and 2971 Mldland.

MAaNcHESTER : 199, Deansgate.

Telrgrams ; ‘“1lifte, Manchester.”
Pelephone : BR70 and 8971 City.

Subscription Rates: Home, 17s. 4d.; Canada, 17s. 4d.; other countries abroad, 19s. 6d. per annum.

As many of the circuils and apparatus described in these pages are covered by palents, readers are advised, before making use of them, lo salisfy themselves that they
wowld not be infringing patents.

THE REGIONAL SCHEME.

N article in this issue by the Chief Engineer of
the British Broadcasting Corporation will
appeal to all our readers who have taken
an interest in the problem of the distri-
bution of broadcasting stations in this
country in order to bring about alternative
programmes. In this article the prol.lem
is discussed as a whole, and the reasons which have
guided the B.B.C. to the recommendation of the Regional
Scheme are set out and dealt with individually. An
independent technical committee has been invited by the
B.B.C. to consider these proposals and advise on them
and any other alternative schemes which may be put up.

We believe that it would be in the interests of the
future of broadcasting if our readers would study very
carefully the proposals which Capt. Eckersley puts for-
ward, and criticise them through the medium of the corre-
spondence columns of the journal. We feef equally sure
that such views as may be put forward with the object
of making the Dbroadcasting service in this country as
nearly approaching the ideal as possible will he welcomed
by the B.B.C. authorities, and that the B.B.C. would
even be prepared to ‘‘ scrap ” their present proposals if
some better alternative were put up to them bhefore
arrangements have proceeded too far for a madification
to be introduced.

We have ourselves from time to time criticised the
Regional Scheme as propounded Ly Capt. Eckersley, but
we must admit that the increase in the number of stations
in Europe and their power has led us to modify our
original attitude, and we have come to the conclusion that
the Regional Scheme forms a pretty sound basis on which
to develop British broadcasting. Even if there are criti-
cisms, we feel that unless these are serious they ought
not to be allowed to interfere with the speedy realisation
of the alternative programme idea. It would be much
better, in our opinion, that we should have our alter-
native programmes within the next two or three months
on the basis of the Regional Scheme rather than wait a
longer period whilst some improvement on that scheme

A5

was being got out. We think the B.B.C. themselves
would agree with us that already alternative programmes
have been too long delayed, and almost any system
which gives us a choice of programmes is better than the
present arrangement.

THE AMATEUR'S PART IN EMPIRE
BROADCASTING.

HE ncte which appeared on page 25 of our last

issue concerning the amateur Empire relay pro-
posals marks, in our opinion, an important step towards
the achievement of this most desirable object. We are
glad to see that the Postmaster-General is likely to
authorise Mr. Gerald Marcuse to rebroadcast B.B.C. pro-
grammes on short waves with the object of testing out the
possibilities of Empire broadcasting even with a station
of amateur power. We wish all success to Mr. Marcuse
in this attempt, which, we undertsand, has been made
possible by the action of the amateur radio societies in
approaching the Postniaster-General for the necessary
permission.

It is interesting to sec how in this case history has
repeated itself, for it was the Radio Society of Great
Britain which in the early days obtained the permission
from the Post Office which enabled the Marconi Com-
pany to commence the regular broadcast transmissions
from the experimantal station at Writtle, thereby paving
the way for the introduction of broadcasting on a bigger
scale. But why should we have proceeded Ly stages to
the establishment of our broadcasting service in this
country? Writtle was an interesting experiment, but
there was no reason why it should ever have existed. Now
again there is, in our view, s0 serious a risk that the
establishment of the experimental station of Mr. Marcuse
will only be an excuse for delaying a more satisfactory
project, that we might almost wish that permission for
Mr. Marcuse to conduct these experiments should not be
granted. ‘The very fact that the authorities seem so
ready to give permission fills us with suspicion that the
object is to postpone the Empire station.
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Considerations which Lead Up to the Proposed Regional Scheme.
By CAPTAIN P. P. ECKERSLEY (Chief Engineer, the B.B.C.).

T is assumed that this article is written from the

point of view of a national rather than a local broad-

casting service, that it applies, that is to say, to
organisations having a monopoly of broadcasting in a
certain territory.

It is assumed, furthermore, that broadcasting is a
public service. that interest must lie in what the service
Lrings rather than how it is brought. This assumption
is, to my mind, right, but I know that there are still some
who helieve otherwise ; who say that broadeasting will die
if its *‘ romance "’ is done away with. My attempted
refutation of this premise is by analogy. The motor car
started as a romantic invention. Its radius was vastly
greater than the horse-drawn vehicle, and new country was
suddenly the user’s for the holding of a wheel and the
snapping to and {ro of a lever. Kipling in many of his
stories of the early days of motoring reflects this romance.
To-day the Great West Road reveals if anything a lack
of romance. and motors are tised to get quickly (when
the police let us) from here to there and back again. The
motor car is a piece of our lives, we do not talk car-
huretters, maximum spees, averages, magneto or coil igni-
tion, so much as we say ‘‘ I’m taking so-and-so down to
Brighton fo:r the week-end in my car.”’

The telephone is another example of how the public
service aspect of modern invention in the end conquers
the romantic aspect. Sece the Puuch cartoons of the earlv
days of the telephone—the old father and mother at
home listening to their son in Australia proposing their
health—and look at the cartoons now which usually
signify our irritation rather than our wonder !

The Aim of Broadcasting.

If T have spent too long in explaining this point of
view, I hope the 1eader will forgive me—it is, however.
so fundamental a point that it is the basis of the tech-
nique. Broadcasting is a public service, and the techni-
cal arrangements must be such that the technique does
not abtrude itself upon the user, that he must be capable

of hearing the programme and only the programme, and
that in the end the hroadcasting set must be merely another
household electrical appliance, and as simple to use as
the lamp, the vacuum cleaner, the refrigerator, the heater,
the cooker, the cigar lighter. etc.

This is largely a job for the manufacturer, but he must
be dependent upon the service before he can make the
ideal simple set.

Service Areas.

The above argument leads me Ly easy stages to a more
concrete delinition of what may be called the -* serice
area ”’ of a station.

A service area is an area around a station in which the
listener miay he assured of a service. There are different
degrees of service depending upon the distance of the
listener from the station and the radiated power from the
station, and the attenuation of the field strength as the
point considered is further and further away from the
station. I will arbitrarily define these areas as:—

(a) Wipe out area.

(b) An ““A” service area.
() A ““ B’ service area.
(d) A ““C7 service area

In a wipe out area cutting out the local station and
receiving distant stations will not be easy, although with
proper apparatus it is perfectly possible.

The wipe out area is bounded by the field strength
contour of 3o millivolts per meter. It could be as much
as 100 millivolts per meter with really selective designs
of receiving set. In an ‘A’ service area the field
strength is greater than 1o millivolts per meter, and anv
listener is practically certain of an uninterrupted service,
however near, within limits, to a source of electrical dis-
turbance he may live. That is to say, electric trains,
trams, signs, X-ray apparatus. etc., etc., will not inter-
fere with him. In general, perhaps 1 per cent. of people
may experience this sort of interference within an ““A’’
service area.

A D
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The *“ B’ service area is an area bounded by the field
strength contour line of 5 millivolts per meter, and,
assuming good aerials, anyone within a ‘B " service
area (or, of ccurse, within an ‘“A’’ or in a wipe out area)
will be assured of crystal reception. As to interference
(not counting oscillation), the user within a ** B "’ ser-
vice area will be more subject to this trouble, but not
more than perhaps 3 per cent. of listeners in densely
populated areas.

A ““C " service area is an area bounded by the field
strength contour line of 2.3 millivolts per meter, arnd
within a ““ C '’ service area there can be no doubt that
interference begins to present-a problem. One might
optimistically say that within a * C " service area the
listener is at present at the mercy of all those sorts of
interferences that we hope, in time, will be eliminated
at the source, e.g., spark stations with flatly tuned
transmitters, electric trains with unsilenced systems,
electrical chemical plants with unshielded high-tension
cables, etc., etc. Atmospherics and oscillation will re-
main as the chief sources of interference in a ‘“‘C”’
service area. To give the reader an idea of conditions
within the various areas one may say that conditions with-
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rather than few large ones, and that the areas unserved
should be covered by few high power stations using long
waves ; that, in fact, an extension of the principle adopted
in the past by the B.B.C. (many small power and one
high power long-wave station) is sound and economical.

Unfortunately, densely populated areas (the areas
which pay, in fact) do not. except in very rare cases, lie
all together. In our country they are found around Glas-
gow, the mouth of the Tyne, on either side of the lower
Pennines, in the Midlands, and in the South-East. It
is better, therefore, to cover each dense area from a local
transmitter of low power and limited service area and use
a lot of low-powered stations.

This policy is unfortunately righ in theory but wrong
in practice, because of the limitation of available wave-
lengths. Tf this policy were pursued mutual interference
between broadcasting stations (in any continent) would
increase to such an extent as to restrict their service areas
and defeat the ends of the ‘‘ many station ’’ policy.

The ¢ Plan de Genéve."”

After prolonged negotiation and after many sacrifices
it has been found possible to arrange for the 200-odd
stations in Europe to work (theoretically and assuming

in a circle of 6 miles of the I.ondon

station represent a wipe-out area, that r
conditions within a circle of 12-14 miles
represents an ‘‘ A 7 service arca, a circle
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On these assumptions the figures are
a little alarming when it is realised that
many nations have large areas to cover
and have not vast funds to erect super-
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power stations, and that it would appear
wasteful in any case to erect large
stations when doubling, redoubling, and
again doubling the power gives so little gain in actual
service arca. To give point to the above remarks the
reader is asked to study the curves on this page, in which
power is plotted against distance for two service areas.

This brings us to an important step in the argument,
always assuming that we can get no better radiation than
that on which the curves in the figure are based. (I am
going to show later that 1 think a great deal can be done
to improve radiation above that assumed, but a problem
that has to be faced is that of rapid attenuation, and
therefore extreme extravagance in power to obtain ser-
vice areas of any great extent.) It becomes immediately
obvious on the basis of the ahove assumptions that the
right policy is to have numerous low-powered stations
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Curves showing relation between power and the radii of ““A " and '* B’ service
The measurements are based on the best radiation for the various powers

from the London station on 361 metres.

everyone to play the game and come into the plan) with
only 100 wavelengths. To do this the surplus stations
share a given wavelength all working on one channel.
This means, in fact, that the service area of the surplus
stations, whatever their power, if each is in relation to
the other the same, is restricted.  There are thus 14
common waves (or waves that may be shared by surplus
European stations), leaving only 86 waves for the exclu-
sive use of the 86 remaining stations.

The multi-station policy, therefore, while right from
a theoretical point of view (or right for a small nation
3,0co miles away from any other continent), is. wholly
wrong in view of the crowded state of the ether. Nothing
would be more lamentable than that each nation should
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The Distribution of Broadeasting Stations,—
not accept this fact and adopt the slogan long promul-
gated by the writer, *‘ fewer stations higher power.”’

I hope the reader will at this stage forgive a summary
of what has gone before :—

(1) That all listeners must be hrought within a ser-
vice area (preferably “* B ") of a station in order that
they may enjoy an uninterrupted service and be free
from the obtrusions of the (to them) uninteresting
technique upon the reality of the programme.

(z) That in order to obtain condition (1) it would
appear most economical to arrange for many low-
powered stations to cover the densely populated areas,
while a high-power long-wave (small attenuation)
station would fill up all the areas not served by the
multi-station low-powered system.

(3) That, unfortunately, condition (1) cannot be ful-
filled by the method proposed in (z) because such a
policy would defeat its own ends by producing mutual
interference between broadcasting stations over a given
world rerritory.

(4) That therefore any system must 7c/y upon fewer
stations and higher power.

Having arrived logically at statement (4), it is impor-
tant to study how best to increase a stution’s service area,
how. in fact. to defeat rapid attenuation, because it won't
do simply to incrcase power to hundreds of kilowatts
hefore studying how to make use of tens of kilowatts.

The Aerial,

In this connection a study of the aerial system is most
important.

An aerial has a total resistance R composed of two
parts : dead resistance R,, and useful or radiation resist-
ance R,.

The total power (P) in an aerial is (R, + R,)I?, where
[ is the aerial current.

The radiated power from an aerial is R, 1%, or

R
g\ b
Ro + Ry
The efficiency of an aerial system (which includes the
aerial inductance resistance, the losses in mast, earth, etc.,

; . . R ..
etc.) is thus expressed in the ratio of ——>— and it is

R, + R,
our object to increase R, compared with R,.

Take what care we may with feeders and earthed masts
and low-resistance coils, R, remains a factor always, but
a constant factor whatever the height of the aerial; and
it must be, after reducing R, to as small a value as may
be, our ohject to increase R,.

R, is proportional to % where /2 is the efective height
of the aerial and A is the wavelength. By effective
height we do not mean the height of the aerial itself, but
the height of a point above earth which makes the aerial

equivalent to a diode from which the formula R, is pro-
2

) i
portional to JE

the actual height more nearly as the extent of the lhori-
zontal part of a T or L aerial is increased.

Since, however, actual height is proportional to effective
height, for a given design of aerial, it becomes obvious

is calculated. The effective approaches
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that the radiation efficiency of an aerial approaches 100
per cent. as the aerial becomes infinitely high.

With low-powered systems of broadcasting it has been
essential in order to cover large towns like London with
a ““ B "’ service area, to have the station rather in the
centre of the city than on its outskirts. Other reasons
have directed this policy, such as line connection, finance,
and the fact that so it was begun and so it had to con-
tinue ! Thus no broadcasting station in Britain has an
aerial much higher than 1o0oft., and the radiation effi-
ciency of such aerials is therefore poor.

Langenberg’s Lead.

On any new system undoubtedly high aerials must play
a part, aerials so high as to seem at first wasteful. The
Langenberg station has an aerial supported on two 300ft.
masts yooft. apart, and its gain in service area has Leen
considerable. Its radiation resistance R, is said to be
100 ohms, the total resistance R, plus R, is 140 ohms—
an cfficiency of jo per cent. practically. Perhaps with
50oft. masts the efficiency might go up to 8o per cent.

There is one point that must not be overlooked, and
that is that such high aerials as these will have natural
wavelengths well above that to be used that a ** shorten-
ing ”* condenser will be necessary. The radiation will
be considerably tilted in an upward direction owing to the
use of the shortened aerial. There may be also a marked
skip distance.

I believe interference within the “ C '’ service area of
distant stations will not be serious if the wavelengths are
kept dead steady and if over-modulation with its con-
stant introduction of harmonics is prevented. This state-
ment is made on the basis of tests made in the *“ C "’
service area of some of our stations working with a 10
kilocycle separation from high-powered German stations.

If the principle, then, of fewer stations and higher
power is adopted, there is no reason why, if the aerial
design is properly studied, there should not be a ** B ”’
service area of 50-70 miles’ radius using ** economical "’
power ; I mean power not in the hundreds but in the tens
of kilowatts. The problem of fading is a serious one,
and another limitation is to my mind imposed on power
when it is appreciated that whatever the power, fading
will at night time probably take place at distances bevond
8o to 100 miles. Economically, therefore, there is a
limit to a broadcasting station’s power imposed by fading
unless equalising devices are adopted at the receiver,
Even then the minimum signal is probably so small that
interruption may play a part. This is said with due
diffidence.

Wavelength Limitations,

The wavelength to be used is usually allocated, and
the designer of the system of distribution has no choice.
Suttice it to say that attenuation at short-medium waves is
considerably greater than with long-medium waves, and
that the difference between 300 and 500 metres is very
marked. It should, however. be more cconomical to be
able to increase the efficiency of the aerial for the shorter
than for the higher wave, as R, is a function ofil;Z

I am, therefore, assuming that systems of distribution
must be based on few and high-power stations, it must

A8
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be obvious that, to get as far as possible an even distri-
bution, the aerial efficiency must be increased to the
utmost.

Sites for Stations.

Now as to the general principles as to the sites for
such stations. -

The densely populated areas require to be most favour-
ably treated for several reasons, among these being:—

(a) In large towns the possibility of interference from
electrical appliances is greatest.

(b) The densely populated areas are the most paying
areas.

(¢) The densely populated areas have in the past had
large field strengths.

(d)” There are fewer facilities for the erection of large
aerials in densely populated areas.

Thus the first principle is to try and arrange for all
densely populated areas to lie within an ‘“ A’ service
area, all areas to lie within a *“ B’ service area, and no
area to lie within a ‘““C "’ service area or a wipe-out
area.

All conditions above are impossible to fulfil, but in
general by placing the stations perhaps 10 to 15 miles
outside large towns the wipe-out zones cover sparsely popu-
lated districts, and part of the ‘“ A’ covers the town or
city, while the ““ B'’ must cover the country around.

’ Land Lines.

There is a further factor that determines site, and that
is the existence of line facilities for linking up the trans-
mitter with the local or any other studio or place where
the microphone may be installed.

Do what we may, undoubtedly the overhead line pre-
sents certain difficulties in maintenance, and yet it pre-
sents at present the only means by which good quality
broadcast may be conveyed to the station. It is thus
imperative to choose some position for the site that lies
upon a first-class route, where all disadvantages may be
reduced to a minimum. It is to e hoped in time that all
stations will adopt high cut-off (i.e., high-quality) cable
telephone systems, when unreliability will be no longer a
\\'Ol‘l’y.

The sites for the stations are therefore determined by
existing distribution of broadcasting to some extent, the
need for geod acrials and therefore open country around
them, the necessity of avoiding wipe-out over large cities,
the line facilities, and lastly the lie of the ¢ A,”" ‘* B,”
and ‘“ C”’ service areas in relation to the surrounding
country. The ‘“ A’ service area must cover densely
populated, and the wipe-out area sparsely populated,
districts.

Alternative Programmes.

A further problem now presents itself to the designer :
that of giving alternative programmes.

Here, again, I take the stand that the ease of switch-
ing from one programme to another must be of such a
degree that anyone may compass the operation without
undue worry, and, secondly, that it is useless to give an
alternative which is inferior (I mean technically) to
another programme.

If a listener, that is, lives within the ‘“ A *’ service area
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of +his local station it is wrong to give him an alternative
of *“ C ’’ service area or less strength.

The public will not take advantage of schemes that do
not shout their advantages obviously and directly at the
public. The public are, rightly or wrongly, but quite
understandably, lazy; they are also poor. Who living
within the ‘‘ A ’’ service arca of, say, the new station for
London is going to buy a fairly selective multi-valve set
to get his alternative from even 100 miles away?

He will have too many valves for the nearby and.too
few for the far away. Retuning will be an operation
involving some skill, and the alternative when received
will be liable to all those interruptions we have been, up
till now in the argument, at such pains to remove. It is
definitely absurd to say that night after night such an
one gets Madrid or Hamburg. I, too! Plus fading,
plus atmospherics, plus jamming, and af night—what of
the day time?

Equal Strength Essential.

T also am listening with a set which gives about as good
quality as any other set in the kingdom, and while inter-
ruptions to a poor quality set may not be so annoying in
a good quality set, they are irritating to a degree. I am
listening to a set which will be * Everyman’s”’ in five
years, and ‘‘ Everyman ’’ by that time will cease to put
up with adjustment and interruptions. The ideal for
hoi polloi, who alone must count, is the alternative at
an equal strength (or as near as possible), and this can
only be done by employing at one site two transmitters
using different wavelengths, with as large a kilocycle
separation within limits as possible. )

We thus come to the last principle I propose to enume-
rate in this article, namely, the necessity of making all
alternative programmes of as neuar as possible the same
strength. This gives an uninterrupted service on pro-
grammes, the maximum ease of selection as between
programmes, and the minimum of disturbance.

The Regional Scheme.

Britain has been allotted 10 wavelengths (including
Daventry long wave), and it would appear that the best
way to reframe distribution will be to use for the main
service fewer transmitters than exist at present, and, in
fact, to have five centres of distribution each using two
wavelengths.

Many other schemes can he considered, as. for in-
stance, one giant central statinn radiating out on ten dif-
ferent wavelengths ten different programmes, or a variant
with five in the north and five in the south, but remem-
bering the service area problem, a quantitative study will
reveal the disadvantages of such proposals.

It must be finallv admitted that the carping and the
critical can find difficulties and disadvantages to the prin-
ciples enumerated above, but can anyone propose a better
scheme than the so-called Regional Scheme for the re-
distributign of the service in Britain, which bases itself
upon the above principles?

[Our readers are particularly invited to contribute to
our Correspondence columns their views on the Regional
Scheme as outlined above, and any criticisms of a con-
structional character would, we feel sure, be welcomed_
generally.—ED. ]
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A Section Devoted to

LOUD-SPEAKER FOR PORTABLE
SETS.

An old motor horn makes an excel-
lent flare for the self-contained loud-
speaker in a portable receiver when
used in conjunction with one of the
many loud-speaker movements avail-
able on the market.

The horn may be mounted on a
special platform or on the partition
dividing off the H.T. compartment.
The best way of supporting it is to
use the original clip supplied with

ﬂ CLIP
LT
/ HT
RUBBER
BLOCK

Portable loud-speaker horn.

the horn and a block of sponge rub-
ber, as shown in the diagram. A hole
should be cut in the side of the cabi-
net opposite the flare of the horn, the
outlet being either closed with a small
door or covered with a fretted grille
to protect the interior of the set from
dust. The interior construction of
these horns gives a long path for the
sound waves and the tone is pleasing
and of surprising volume.—L. 1. B.
o000

EVERYMAN SPACERS.

In the original design given for the
H.F. transformers used in the
‘“ Everyman Four ’’ set, 8BA screws
were used in the spacing strips to
secure the ends of the windings.

If difficulty is experienced in ob-
taining these screws a satisfactory
substitute is to drill two holes as in-
dicated in the diagram, and to insert

READERS'
NOVELTIES

New

a short length of No. 26 S.W.G.
tinned wire and twist it to form a
terminal point to which the ends and
tappings on the winding may be
secured. A groove should be cut be-
tween the holes on the underside of

TAPPINGS SOLDERED
HERE

Simple method of terminating ‘“ Every-
man ’’ transformer windings.

the spacer to prevent the tinned wire
from coming into contact with the
secondary winding.—S. A. W

0000

TAG CONNECTIONS.

Unless soldering is resorted to, the
ends of flex connections are apt to
pull out of their spade terminal tags.
To prevent this use should he made
of rwo tags of different size as indi-
cated in the sketch. The bared end
of the flex is fixed to the small tag in
the usual way, while the large tag
is pressed round the braiding. Both

Ideas and

__ LARGE TAG

A\
SMALL TAG

A,

Double-tag connections to prevent wire
puliing out.

For every practical
mitted by a reader and accepted
for publication in this section the
Editor will forward by post a
receiving valve of British make.

idea sub-

Practical Devices.

tags are clamped down under the ter-
minal, and the large tag then relieves
the joint of any strain. R, H. C.
0000
H.F. CHOKE FORMER.

An efficient air-spaced H.F. choke
for use on short wavelengths may be
wound on a former of the type shown
in the diagram.

An empty instrument-wire spool or
large cotton reel is ohtained and
slotted radially by means of a hacl.-
saw.  Strips of ebonite or well-
seasoned mahogany having a V-

Low—capacity H.F. choke former.

shaped edge are then forced into the
slots and the whole assembly well
dried and then varnished.

No. 36 or 40 S.W.G. enamelled
wire is suitable for the winding, and,
assuming the diameter of the coil is
1din., 8o turns with spacing equal to
the diameter of the wire will give ex-
cellent results on wavelengths down
to 15 metres.—T. A. B.
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Selective Long=wave Three=valve Receiver.
By A. P. CASTELLAIN, B.Sc. A.C.G.I, D.1.C.

ANY people have tried to listen in on the shorter

broadcast wavelengths and have experienced the

annoving interruptions of local spark stations—
more especially if they happen to lite on or near the
coast, where the spark interference due to ships is usually
verv bad.

The writer took a portable car set (The Motorist's
Tour) to one of the south coast resorts last vear and dis-
covered for himself how bad the interference can be
when the ¢ local ’” station is sixty miles or so away.

On the longer wavelengths, however, there is compara-
little interference. and with a suitable set using
ned cireuits the selectivity can be made quite good
the use of any elaborate apparatus. On the
es there is the added advantage that the strength
11ls received from the various stations iloes not
ving like so much during the dav as the short-

wave signals; thus, if it is possible to receive a given
long-wave station at all, it will probably le quite pos-
sible to receive afternoon concerts as well as the usual
nightly broadcasts. while. as most readers have no doubt
found to their cost, it is only after dark that the short-
wave signals (uther than the local station if within about
33 miles) begin to get up to decent lourl-speaker strength.

Again, on the long waves, fading is not nearly so pro-
nounced as on the shorter. due no doubt to the direct ray
being received in the former case even in daylight.

It mav be objected that there are many more stations
transmitting on the shorter waves than on the loag, and
that therefore the short waves offer a better selection of
programnies.  So they do, in theory, but not in practice
when using an aerial within a few miles of one or two
(or move) stations transmitting on 300 or 6oo metres
(plus and minus about fifty per cent ).

‘Turning to the long-wave

stations, there is quite a good
selection of reliable trans-

32H.CHOKE

—O + H.T.
missions—at least three and
B+ nT. quite often five may be re-
ceived whenever they happen
L to be on from at any rate
Comm  ==07 the central and southern
parts of England.
~J o Hilversum, Kcenigs-
Va Cg LT wusterhausen. Daventry,
Radio Paris. and the Eific
Tower offer a selectio
programmes from {
ferent countries,
- T not such a
when it is reme;
any one of at
O+ LT

of these may bx
for a whole a

Fig. 1.—The circuit diagram of the receiver.

A IX

L, — aerial coupling coil, No. 75 — 250 (see text);
L.,= grid coil, No. 200 or 250; L;= Igranic XLLOS No. 5; C, and C; = 0.0005 mfd.; C;=
0.0005 mfd.; C,;= 0.005 mfd.; C;= 0.0003 mtd.; Cg, C;, Cy= 2 mfd.; Ry =2 megohms.

evening without ¢
ruption, and it
hard to find a ¢
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Broadcast Recept.on Through Spark Jamminz.—
it would be possible to sav the same for short-wave recep-
tion, with a three- or even four-valve receiver.

The set to be described in this aiticle has been ie-
signed with the following points in view :—

(1) Reception of at least three broadecast
without serious spark interference.

(2) Ease of assembly.

(3) Al components to be manufacturers’ products.

stations

Wireless
Worrld
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ment, the aerial coupling may be varied within quite wide
limits simply by varying the coil plugged into the aerial
socket—a small aerial coil giving a small coupling and a
coil of more turns giving greater coupling. An interest-
ing point about this method of loose coupling is that if
a very large coil is used in the acrial position—one large
enough to self-tune to about 3,000 metres or over—the
effect is practically the same as if the aerial were coupled
to the grid cuil through a coupling condenser, as shown
in Fig. 2 (J).

)
©)

<

..||l

@

Where the set is intended
for use at a considerable dis-
tance from loth Daventry
and Radio Paris, either of
the  circuit  arrangements
shown in (b) or (¢) of Fig.
2 may be used in preference
to the other luose-coupling
scheme of Fig. 2 (4). The
doulile coil method of loose-

-

coupling shown at (a) in-

() ) . K A
volves a little loss of signal

strength as compared with

Fig. 2.—(a) (b) and (c) showing thrce arrangements for loose coupling the aerial.

Condition (3) ensures the minimum time of assembly,
and the layout of the components is so arranged that con-
dition (2) will Le fulfilled.

The Circuit.

The complete circuit of the set is given in Fig. 1.
It will be seen that the arrangement is a quite straight-
forward 1-v-1. with the H.F. valve a stabilised tuned
anoide and a loose-coupledd input circuit. In order to
obtain reasonable selectivity it is as well to use at least
two tuned circuits. and although these circuits mav be on
the input side of the first

more or less direct coupling,
but is practicallv essential
when the set is to be used fairly near either Daventry or
Radio Paris, which are the two stations most likely to
interfere with one another on the long waveband, as their
wavelengths are not so wilelv different.

The next point of interest in the circuit is the H.F.
coupling urit, which. as has been stated hefore. is
stabilisedd tuned anode. The coil actually used is an
Igranic XI.LOS centre tapped No. 5 coil for this longce
waveband, and covers approximately goo to 2.600 metiy
with a o.0o05 mfd. tuning condenser. Stabilisi
obtained by using only one-half of the coil in the
circuit, and the ot

valve (as in the All-Wave
Four recently described it
is usually niore convenient
and efficient to use the second
tuned circuit in the high-
frequency stage.

There are various ways of
obtaining a fair degree of
selectivity on the input side
with the use of onlv one tun-
ing condenser, and three
such arrangements are shown
in  diagrammatic form in
Fig. 2.
The

first  diagram  (a)
the actual scheme
y in the set to be de-
1 consists of two
Is arranged side
as close as pos-

onnected to the
the first valve
the other coil is

cannected hetween
and the grid of
vilve through a n
condenser N.C. (s

This arrangeme:
fectly straightfo
reasonably efficier
of course, not so
the H.F. transfo
ling used in the
! Four. which is of
what more an
character.

The main advant
H.F. transforiner
tuned anode is tt

latter case the - '
resistance is usual: )\
lower than that of .
tuned circuit that
the latter, and so
1'/, tivity and amplific)sue saipa
4 the result.  Howzis ayy jo
using a modern hig . ew fuo[

7N
Dy Mo, Wy, O
/?/4- (///I 7/'{1

Ve
G
D 7 §,

o aerial and fication valve of th.
. s Fig. 3.—A sketch showing the construction of the aiuminium ‘lll()l]l!\\
this arrange- screen. type  (such as Maj oy
A 15j0a0
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Fig. 4.—The panel dimensions.

P.M.1A, P.M.3A, P.M.5A, or equivalents in other
makes), this valve damping has nothing like the same
Lad effect on the selectivity, which, therefore, may be
made quite reasonably good in this way. The neces-
sary presence of the stabilising winding (exactly equiva-
lent and closely coupled to the tuned winding) will in-
crease the H.F. resistance of the tuned circuit quite
appreciably, so that again the effect of the valve is not
quite so bad as might otherwise be expected. For this
reason, the writer decided to use a grid leak detector
following the H.F. valve, as it is more sensitive to weak
signals than an anode bend rectifier, and to adjust the
normal grid potential by means of a filament potentio-
meter to obtain the maximum possible sensitivity. The
effect of the grid leak detector will, of course, be to

A =7:16in. dia.; B=3/8in. dia.; C= 7'32in. dia.; D = 5/32in. dia.; E = 1;8in. dia., countersunk
for No. 4 wood screws; F = 18in. dia.

load up the tuned H.F. circuit still further and so reduce
selectivity, but the advantages seem in practice to out-
weigh the disadvantages with the particular make of coil
used. If desired, of course, the detector may be con-
verted to the anode bend type simply by disconnecting
the lead from the grid leak R, to the potentiometer, and
taking it either to the moving plates of C, (which are
1} volts ncgative to the filament), or to the 1}-volt tap-
ping on the bias battery GB,. A more flexible scheme
would be to connect another 13-volt cell in the lead from
R to the potentiometer, so that the grid is always 1} volts
more negative than the potentioraeter slider. Thus, by
simply rotating the latter it is possible to change from
anode bend to grid leak detection.

Selectivity should be slightly increased and signal

"]
N

i
{
i
|
!

A rear view of the set showing the arrangement of the tuning coils and the screen.
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A plan view of the set showing the simple * straight line " layout of the components.

strength decreased by this alteration. The rest of the
circuit is perfectly straightforward and calls for no
coniments.

The Layout.

The layout of the components is very simple and prac-
tically the only real constructional work involved is the
screen (sketched in Tig. 3) and the bracket for support-
ing the Igranic neutralising condenser away from the
panel.  This latter arrangement is made so as to get a
portion of the earthed metal screen in between the knob
and the neutralising condenser in order to avoid any hand

capacity eflects. A short elonite extension piece is used
to insulate the set screw on the knob from any metal on
the condenser, as both sets of plates on the latter are
“live.”’

The sketches of panel dimensions. the layout and wir-
ing diagrams should be self-explanatory, and the photo-
graphs show the appearance of the actual set.

Valves,

The first valve should preferably be of the high anpli-
fication type, such as a P.M.3A. the detector of (he
P.M.3 class, and the output valve of the P.M.4 or

o

SN |
L T o 1O P NPY V)
—21

’L 12 "L"l‘a"*“‘llz -

e

Flg. 5.—The !ayout of the apparatus. The components are lettered to correspond with Figs. 1 and 6.
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. LIST OF PARTS.
2 Fixed coil holders, No. LL3 “ Wearite’”’ (Wright & Weaire, 1 Jack switch complete, No. P625 * Igranic-Pacent” (Igranic).
Lid.). 1 “T” square-type cell, 1} v. (Siemens).
1 Cenire tapped XLLOS No. § coil and holder (Igranic). 3 Valve holders, *“ H "’ type, **Aermonic’’ (Jas. Christie & Sons,
1 Micro condenser (Igranic). Lid.).

2 Variable condensers, S.L.F. slow motion (Brandes). 1 Terminal panel, 7-way, ** Magnum " (Burne-Jones & Co.).
1 Fixed condenser, 0-0005 mfd., No. 620 (Dubilier). 1 Terminal panel, 2-way, ‘ Magnum " (Burne-Jones & Co.).
1-0-0003 mfd. condenser, No. 620 (Dubilier). 2 Ebonite shrouded terminals (Belling & Lee).

1-0-005 mfd. condenser, No. 620 (Dubilicr). 2 Dial indicators (Belling & Lee).

3 Fixed condensers, 2 mfds. (T.C.C.). 1-32-henry choke (Pye).

1 Grid leak, 2 meg., ** Dumetohm” (Dubilier). 1 Ebonite panel, 2lin. X 7in. X }in.

1 * Dumnetohm ' holder (Dubilier). 1 Baseboard, 21in. X 7}in. X gin.

1-400-0hm potentiomeler, ** Pecrless ” (Bedford Elec. Co.). 1 Cabinet, 2lin. X 7in. X 8in. deep, lype A.G.. No. 20/26
1-15 v. G.B. battery (Siemens). (W. & T. Lock).

1 Transformer, L.F., {-1 (British Thomson-Houston). Aluminium screen, wire, flex, wander plugs, efc.

Approximate price - £9 9 0
In the “ List of Parts” included in the descriptions of THE WIRELESS WORLD receivers are detailed the components actually used by the
designer and illustrated in the photographs of the instrument. Where the designer considers it necessary that particular components should be used in
preference to others, these components are mentioned in the article itself. In all other cases the constructor can use his discretion as to the choice of
components, provided they are of equal quality to those listed and that he takes into consideration in the dimensions and layout of the set any variations
in the size of alternative components he may use.

F‘,@ POTENTIOMETER

LOUDSPEAKER

Fig. 6.—The wiring diagram. The components are lette ed to
correspond with Figs. 1 and 5.

+GBy~ HHTH +HT, —HT E A
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Broadcast Reception Through Spark Jamming.—
P.M.254 type, or, of course. corresponding valves of

other makes.

The wavelength range of the set as described is
approximately from goo-2,600 metres, but the shorter
wavelengths may be received hy using smaller coils for

L.I, and L.

Coil I.; should he Tgranic XLI1.OS No. 2 to cover from

Black Future for Southend Oscillators.

Reference has already heen made in
The Wirelezss World to the formation of
an Anti-Oscillation League in the South-
end district. This Teague, which has its
headquarters at 865, T.ondon Road. West-
cliff-on-Sea, is losing no opportunity to
suppress the growing nuisance. of oscil-
fation in the surrounding districts. How
serious is the League in its efforts in this
direction may be judged from the fact
that a public meeting is to be held in
the autumn with a view to the election
of a president and other officers.

A number of rules have been formu-
lated. and members are pledged not only
to avoid oscillation themselves. but to
give notification concerning cases which
come to their notice. All complaints, to-
gether with reports of work accomplished,
are sent to the British Broadcasting Cor-
poration.

All communications to the League
should be addressed to the Hon. Secre-
tary at 12, Grange Gardens. Southend.

Wireless
World
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about 160 to 520 metres and No. 3 to cover from about
300 to goo metres—thus with the No. 3 and No. 5 coils

a waveband of 300 to 2,600 metres can he completely

covered. Coil I., will require Nos. 50, 100. and 200 at
least. ordinary plug-in type to cover the same range,
and probably No. z30 as well, according to the particu-

lar make of cnil used. as inductances vary considerably

Debate on L.F. Coupling.

A debute on I.F¥. coupling held the
keen attention of members of the Houns-
low and District Wireless Society at their
meeting on June 28th. The opening
speakers were Messrs. Oshorne and Pan-
ton. who championed the resistance capa-
city and transiormer methods respec-
tivelv. Mr. Oshorne made light of vari-
ous difficnlties peculiar to resistance am-
plifiers. while his opponent contended that
the average resistance amplifier. getting
the most out of its high-magnification
valves, only favoured the low notes at the
expense of the high notes. A keen dis-
cussion followed. in  which a strong
diversity of opinion was manifest.

Hon. Secretary, Mr. W. R. Collis, 7,
Algar Road, Isleworth.

000N

Another D.F. Field Day.

Encouraged by the success of the direc-
tion finding scheme carried out on Sun-
day, June 19th. the Golders Green aud
Hendon Radio Society has organised a
similar event on a larger scale for Sun-
day next, July 17th.

The object of the numerous D.F. groups
will he to discover the exact locality of
the club’s transmitting station (5C1) ‘and
to report on the effect on signal strength
of surronnding objects, etc. 0

ON A FIELD DAY. Members of the Hackney and District Radio Society photographed

on Sunday, June 26th, at Blackmore, Essex. Mr. Samson (second from right, front
row) secured a challenge cup, presented by the chairman, Mr. Cunningham, for the
quality of reception on hls “ Everyman Four.”

with different makes.

FORTHCOMING EVENTS.

WEDNESDAY, JULY 13th.

Tottenhum Wireless Socicty.—:At 8 p.m.
41 10, Bruce Grore, N.17. Leeture :
Talve Couplings.” by Mr. F. Dyer.
SUNDAY, JULY 17th.

Golders Green aad Hendon [tadio Society.

—Field day.

A first prize to the value of three
guineas will be presented by The WWire-
leaz World to the winning group, while
a_consolation prize of one guinea will be
given by the Society.

All - communications regarding  the
scheme should be addressed to the Hon.
Secretary. Lieut.-Col. 11. Ashley Scarlett,
3571, Finchley Road. N.W.3. ’

CATALOGUES
RECEIVED.

Readers wishing to oblain copies of
the catalogues mentioned below should
apply lo the firms direct. Il is advis-
able o forward slamps for postage.

The Mullard Wireless Service Co., Ltd.,
Mullard House. Denmark Street, London,
W.C.2. Leatlets W.A.8 and W.A.9 deal-
ing respectively with the Mullard Pure
Music Speiker and the Mullard P.M.
Mansbridge Condensers.

0000

Ferranti, Ltd., Hollinwood, T.ancashire.
Publication  Wad05, illustrating and
describing the Ferranti output trans-
formers, type OP1 (ratio 1 to 1) and type
OP2 (ratio 25 to 1).

0000

F. C. Tleayberd and Co.. 8-9. Talbot
Court. Eastcheap, Loudon. E.C.3. List
924, dealing with the * Overnight ” bat-
tery chavgers for H.T. and L.T. batteries.
Also the Suprecision (model 103) testing
set.

0000

L. McMichael, T.td.. Wexham Road,
Slough. Bucks. Leaflet describing the
‘“M.H.'" 5-valve portable.

0000

C. A. Vandervell and Co.. Ltd., Acton,
London, W.3. Wist of firins appointed as
C.A.V. rvadio service agents.

0000

General Electric Co., T.td.. Magnet
House, Kingsway, London, W.C.2.
Leafiet BC. 4457, describing the com-
hivetion of Gecophone power trans-
former and Osram KL1 valves.
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/In /innouncement
Concerning three new B.I.H.Valves

FOR some time past B.T.H. engineers have been engaged on the

problem of increasing the efficiency of the two-volt valve.

After

many months of research work they have evolved a series of
two-volt valves which can successfully challenge valves of any voltage
so far as working efficiency is concerned, while in the matter of
current consumption they are just as economical as other two-volt valves.

The Filament. The manufacture of the
B.T.H. 2-Volt Valves referred to above has
been made possible by the production at
Rugby of a new filament which gives a use-
ful emission at a temperature even lower
than that of a dull emitter valve of the
thoriated filament type. The outstanding
merits of this new filament are as follows :—~—

1. It is longer, thicker, and conse-
quently more efficientanddurable
than the ordinary 2 v. filament.

2. The filament, as mentioned
above, operates at a very low
temperature, and has therefore
an exceptionally long life.

8. It is supported in such a manner
as practically to exclude the
possibility of breakage or dis-
placement.

Life Tests. Before putting these new
valves on the market they have been sub-
jected to very careful life tests with a view
to ensuring that every valve sold shall give
a long useful life. These valves will give
satisfactory operation right down to the
point when the accumulator needs re-
charging. They are very definitely designed
and rated at two volts, so that filament
resistances are not necessary when the
valves are operated from a two-volt accumu-
lator. The continuous use of these valves
at two volts will not cause any reduction in
the total life of the valves.

The Power Valve. In designing the B.23
Power Valve two points were specially borne
in mind :(—

1. The need for a two-volt loud-
speaker valve which could give
results comparable to those of
the world-famous B.4.

2. It was felt that the practice,
introduced by some other makers,
of keeping the filament current
as low as 0.15 of an ampere for a
loud-speaker valve involved an
undue sacrifice of volume and
quality for the sake of a small
economy in current consump-
tion.

It was therefore decided to use a higher
filament current than was the comman
practice. Without going as high as 0.3
ampere, as in the case of some of the later
two-volt power valves, it was found that by
compromising on 0.2 ampere the dcsired
object could be achieved. As a result we
have produced a valve having a strongw
filament and giving a greater emission than
other makers of 2-volt power valves. In
other words, we have produced a loud-speaker
valve which can compare in results with
the B.4. It was felt that few users would
grudge the additional 0.05 ampere to secure
these advantages.

—

TYPE B21..14s. 0d.

(High Frequency & Detector.)
Filament Volts .............. 2
Filament Amps
H.T. Battery Volts .. 40 to 150
Amplification Factor 16
[mpedance ...... 32,000 ohms

TYPE B22.. 14s. 0d.

(General Purpose.)

Filament Volts ....... vere. 2
Filament Amps .......... 0.1
H.T. Battery Volts .. 40 to 100
Amplification Factor ...... 7.
Impedance ...... 14,000 ohm

TYPE B23..18s. 6d.

(Power Amplifying.)
Filament Volts ............ 2
Filament Amps .......... 02
H.T. Battery Volts .. 40 to 100
Amplification Factor ........
Impedance ...... 8. ohms

The above prices are applicable in Great Britain and Northern Ireland only.

‘A COMPLETE RANGE

OF VALVES

) 2 volt Valve

FOR ALL SETS *fAND CIRCUITS

B21{BEe
B22{Krree

The British Thomson-Houston Co., Lid.

B2z (oot

Advertisements for * The Wireless World ”* are unly accepted from firms we believe to be thoroughly reliable.
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The’ﬁde of Progress
Must be Served

As with King Canute, who, of course,
failed utterly to stem the mighty tides,
so will you, sooner or later, be unable to

resist the tide of wireless progress
represented by the substitution of
*“ HART " *RAY’ type High Tension
Accumulators for Dry Batteries.

Actually more economical to operate
than dry batteries, over prolonged
periods, ‘* HART ™ ¢‘RAY' type High
Tension Accumulators also effect an in-
crease in volume and improvement in
tone which are a revelation to new users.

HART

BATTERIES
FOR ALL WIRELESS CIRCUITS

*RAY’ TYPE H.T. ACCUMULATOR
20-volt, 14’8 : 30 volt, 22/-

Any reasonable number of the above units can be
utilised to build up the particular voltage desired.

She Accumudator which makes
Dy Batteries things or°the Dast

Write to Dept. «“ W.V.” for full particulars and
FREE illustrated booklet,
of interest to all wireless users.

HART ACCUMULATOR Co., Ltd.
STRATFORD, LONDON, E.15

; "ﬁ"f; =
JENNS
> Lo\ BS =

(oodall 4d.
Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt attention,

Wy

 Frame Aerial Wire
is recommended for the |

| “Wireless World” Portable

Enthusiastic users have
proved that LEWCOS Wire

Q guarantees an cfficient Frame

. Aerial—the first essential in
a portable recciver. Mr. G. |

Lanie s o

Brammer of Copenhagen says: '

5 “It works excellently . . . I
simply can’t get a better
frame.”

‘ Frame Aerial, usc this guar-
]

For every type of k

anteed wire. Made by the
manufacturers of Glazite. !

In cartons in the following
colours: Bright Red, Bright l
Blue, Bright Green, Marone,

Old Gold and Golden Brown.

3/6 per 100 ft. coil from all '
Radio dealers. Full particulars
from:

THE

LONDON ELECTRIC WIRE
COMPANY & SMITHS, LTD.,
Playhouse Yard, Golden Lane, E.C.1.

LEWCOS

‘ Frame Aerial ‘

Wire
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RESISTANCE — CAPACITY
AMPLIFICATION

PART.IL

Calculation of Coupling Condenser and Grid Leak Values.
By W. JAMES.

§§ “ Y E may now consider for a moment the effect of
the coupling condenser in series with the grid
leak, for this circuit is in parallel with the
coupling resistance. The impedance of the coupling con-
denser is quite negligible for a large part of the acoustic
frequency range, but for the very low frequencies, such
as 25-50 cycles, the condenser usually has an impedance
which is anything but negligible. It therefore follows
that the effective resistance connected to the anode cir-
cuit wilt vary with frequency.

The circuit in question is given in Fig. 10, from which
it is easy to see that if the grid leak has such a value
that when reckoned as being in parallel with the coupling
resistance R, the effective resistance of the two is much
less than R, then the condenser may play an important
part. For the higher frequencies the impedance of C is
negligible, but the lower the frequency the greater the
impedance of the condenser and of the path in parallel
with the coupling resistance. Thus the effective resist-
ance of the complete circuit connected to the anode is
likely to increase in practice, which will have the effect
of causing a given applied A.C. voltage to produce a
slightly bigger A.C. voltage across the coupling resist-
ance when the frequency is low than when the frequency
is high.

R
R e Rac
ANV

© L
[ .
pe R E
T Re E1

(a) (b)

Flg. 10.—Equivalent circuits for low frequencies when the im-
pedance of C Is comparahie to Rj.

A 19

We can now pass on to the next question and consider
what amplification we are likely to get in practice.
First, we will consider the lower acoustic frequencies.
Now the actual amplification is given by the ratio of
the voltage ¢, developed between grid and filament of
the second valve to that applied to the first valve. Call-

. q . . € q
ing the latter voltage ¢, the amplification 1s e—’, Fig. 11.
1

5 (b) in Part T (July

voltage developed across the grid

1—(£---;: i {

€, Rg

i "

As is indicated by Fig.
6th issue), the

Fig. 11.—The ampiification per stage is glven by the ratio :—’
1

leak may not be equal to the voltage developed
across the coupling resistance on account of the
coupling condenser C. In practice C is naturally given
such a value as to make the loss negligibly small, but it
has to be remembered that the importance of the con-
denser increases as the frequency is reduced, and it will
be evident that the importance of the impedance of the
condenser will depend upon its value as compared with
the grid leak. For if the combination of grid condenser
in series with the grid leak is such that the grid leak
resistance is very high as compared with the impedance
of the condenser at the lowest frequency which it is
desired to amplify, then the effect of the condenser at all
higher frequencies can be neglected.
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Resistance-capacity Amplification.—

This, however, would involve using a large condenser
and a high value of grid leak, a combination which is
tiad from the point of view of the time taken for a charge
which may have collected on the condenser electrodes to
discharge through the grid leak. 1n addition. we co
not want to amplify the lowest frequencies to such an
extent as those of middle frequency.

When a loud-speaker which hardly reproduces notes
below, say, 100 cycles is used, there is not much reason
in making the amplifier pass the very low tones. The
question is really a practical one, best solved by the
individual who will say: "* T am satisfied if the reduc-
tion in amplitude of a so-cycle note is not more than 10,
20, or perhaps 30 per cent. of the full amount avail-
able.”  With the majority of present-day loud-speakers
it is, in the writer's opinion, absolutely futile to provide
too much magnification of the lower frequencies, and for
this reason we will take 8o per cent. at 30 cvcles to be
reasonable.

We have now to determine the value of a coupling con-
denser which, when used with a specified grid leak, will
give the desired amplification.

Calculating Capacity of Coupling Condenser.

We can proceed in two ways: one is to assume that
the A.C. voltage set up across the coupling resistance
R is independent of frequency, and the second is to work
out the impedance of the network comprising R, C, and
Rg, and from that to find the voltage developed across
the grid leak for a range of frequencies. The latter
ntethod is rather complicated, and perhaps is hardiv
worth while, as an accuracy of one or two per cent. is
not worth bothering about.

However, those who are interested may care to work
out the formula

C= RAC+R

2/ [Ro(Rae + B) + RuRIV 5, =1 ,

where  C = capacity of coupling condenser in farals.
R,c = A.C. resistance of valve.
R = anode coupling resistance.
Rg = resistance of grid leak.
n = fraction of full amplification desired.
f = the lowest frequency considered.
For the case where R,. is 290.000 ohms., R 300.000
ohms, Rg 2 megohms, and # is 0.8 at 50 cycles, the
capacity will be found to work out at o.00195 mfd.

The simplest method of finding the value of C. and
which. moreover, shows very clearly the dependence of
C on the grid leak Rg. is to assume a constant voltage
10 be set up across the anode coupling resistance, and
therefore across C and Rg in series. This voltage will
send a current ¢ through C and Ry :

_ \/R_—“? + %‘_ 1 )2,

27fC.

while the voltage set up across the grid leak Rg will be

i

. . L,
E =i Rg or '__IE;'

JULY r3th, 1927.

From these equations we find
. 5 R(J

: \/R°2 + (2 r:IfC)—

#n
2rfReV'I —n?

This formula will give us the value of the condenser
C which, when used with a given grid leak Rg. will allow
a proportion, 7, of the full voltage across R to be set up
across the grid leak. This is not quite the same thing
as the actual amplification, but, as explained ahove, is
near enough for practical purposes.

Taking the same values as before, ani inserting them
in the formula, we find that C must have a value of
o.0021 mfd. This is not a very different value to that
arrived at by using the longer formula.

=hn.

or C=

Relation between Coupling Condenser and Leak.

If the value of Rg is varied, and the right value for
condenser C is (etermined by working out the formula,
it will be found that the values are inversely propor-
tional ; for instance, if C is 0.0021 mfd. for an R of
2 megohms, C will have a value of o0.0042 mfd. for
an Rg of 1 megohm, the proportion of the available volt-
age being 8o per cent. at 50 cycles in the two examples.
Other values are given in Table IT, together with the
values for go per cent. and jo per cent. of the amplifi-
cation at 30 cvcles.

TABLE II.

SHOWING THE VALUES OF COUPLING CONDENSERS AXD GRID
LEAKS FOR DIFFERENT RATIOS OF E’ (SEE FIG. 10 (b).)

n=909%, n =809, n=70%
at 50 Cycles. at 50 Cyeles. at 50 Cycles.
Capacity Capacity | Capacity
of Resistance of Resistance of Resistance
Coupling | of Grid | Coupling | of Grid | Coupling [ of Grid
Con- Leak Con- Leak Con- Leak
denser | (megohms)| denser |(megohms)| denser (megohms)
(mfd.). (mfd.). (mfd.).
00132 | 05 | 00084 | 05 | 0.0062 | 05
0.00686 1.0 0.0042 1.0 0.0031 1.0
0.0033 2.0 0.0021 2.0 0.00156 2.0
0.0013 5.0 0.0008 5.0 0.0006 5.0

If further calculations are made, the ratio # can be
determined for other frequencies using the values given
in Table TI. At the frequency of 100 cycles. for in-
stance, the value of # is 0.g7 when C is 0.0033 and R
is 2 megohms, /.e.. when # is 0.90 at 50 cvcles. When
the values which give # a value of 0.8 at 50 cycles are
used, the ratio is 0.93 at 100 cveles, while for a ratio of
0.7 at 30 cycles we have 0.8¢g at 100 cvcles. Thus, in
all these instances the loss at 100 cycles is quite small,
and for slightly higher frequencies the full amplification
1s obtained

There are one or two practical points which have to be
remembered when setting up a resistance condenser
coupled stage. One of these concerns the grid circuit,

A 20
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Resistance-capacity Amplification.—

for it will be obvious that should the valve or its holder
throw a load across the grid leak the effective resistance
of the grid circuit will be varied. This will lower the
overall amplification and also slightly further reduce the
amplification of the lower frequencies by altering the
ratio of the value of the grid-leak resistance to that of
the ccupling condenser.

The valve holder itself will usually have such a high
insulation 1esistance that it can be neglected ; similarly,
the insulation resistance measured across the vaive pins
will also be so very large as to be negligible, but when
the valve is allowed to take grid current, the input imped-
ance of the valve falls considerably and reduces the
effective resistance of the grid circuit.

This will probably cause squealing or the popping
sounds already referred to, thus destroying the purity of
the signals It is for this reason that a negative grid
bias of much greater value than the peak voltage of the
average signal is recommended, even though the use of
such a negative hias reduces the normal amplification by
increasing the valve’s anode A.C. resistance.

Choice of Components.

Anode coupling and grid-leak resistances should, of
course, havé a value of resistance which is constant,
regardless of the current passing through them; that is,
if the unit passes a current of 10 microaniperes when 10
volts is applied, so microamperes should flow with 50
volts, and 100 microamperes for 100 volts. Many of
the grid leaks on the market are satisfactory in this
respect, but lack constancy. Their resistance changes
after they have been passing current for a while. Quite
apart from the possible effect on amplification and
quality, such resistances are apt to produce noises if the
variations occur with an acoustic frequency. For this
reason it is usual to regard with suspicion most coupling
resistances of the grid-leak type; experience has shown,
however, that grid leaks of certain makes are quite satis-
factory coniponents.

The grid condenser intended for inclusion in a resist-
ance condenser amplifier should also be chosen with great
care. Its function, of course, is nierely to prevent the
application of the D.C. anode voltage to the grid of the
next valve, and it is in many respects a nuisance.

We should therefore at least make sure that it will
prevent any D.C. voltage being communicated to the
grid, and it will do this provided its insulation resistance
is sufficiently high as compared with the grid leak asso-
ciated with it. If this is only moderately high, there is
a possibility of the negative grid bias being less than
that provided by the grid battery. A condenser having
an insulation resistance of 100 megohms, for instance,
will pass a direct current of 1 microampere if a D.C.
voltage of 100 is applied to it, and the passage of this
through a two-megohm grid leak will set up 2 volts across
it.

Then if the grid is biassed negatively by a battery of
1.5 volts the grid will actually be positive. This will
cause serious trouble. Obvious remedies are to increase
the negative bias and to reduce the value of grid leak,
although these, of course, are not really satisfactory
ways of curing the trouble. It is much better to use a
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coupling condenser of known quality. Mica condensers
specially constructed for resistance-condenser amplifiers
can now lhe obtained quite cheaply. They should be
carefully handled so as not to have their insulation re-
sistance reduced by surface leakage ; this can casily hap-
pen by the careless use of soldering flux and by undue
handling.

Multi-stage Amplifiers.

We have so far confined ourselves to low frequencies
and to one stage; what changes are necessary to preserve
the same frequency characteristic when two stages are
used? Obviously, if one stage cuts down the amplifica-
tion of a so-cycle note by 20 per cent., two stages will
give a further reduction. Thus, if the amplification at
5o cycles is 8, and at 200 cycles 10, with a single stage,
the figures will be 64 and 100 for two similar stages of

—O+H.T.
mA
Vs =

i
R62 —oO—H.T.

GB., W L

1-1:_ G.B, o
o—3 : -T-* —oOo+L.T.
©o-L.T.

Fig. 12.—A two-stage resistance-capacity amplifier coupled to a
power output valve. When setting up, a milliammeter should be
connected to the loud-speaker terminals to indicate distortion,

amplification. This falling off is serious, and larger
coupling condensers will have to be used when we are
building a two-stage resistance-condenser amplifier than
would be used for a single-stage amplifier having the
same amplification-frequency characteristics. If we de-
cide that 0.8 of the grid voltage is required at 50 cycles
for a two-stage amplifier, then the value of » to be in-
serted in the approximate formula
n
22/ RgV1 — P

is not o.8 hut the square rvot of o.8—that is, 0.893
Similarly, if the amplifier had three stages, the value of
n for each stage woulil have to be the cube root of o.8.
or 0.928. But now a practical consideration may make
it advisable not to use identical stages. I.et us take
as an example a two-stage amplifier, Fig. 12, and work
out the grid hias values likely to be used in practice.
Valve V, we will assume has a small A.C. voltage ap-
plied to its grid, producing o.5 volt across the grid
circuit of valve V,. This valve is negatively biassed 1.5
volts, and as we are assuming that the stages are similar,
valve V, will have an A.C. grid voltage of ahout 20
times this—io volts. The grid of V, will therefore le
biassed negative 12 volts, which is a normal value for an
ordinary power valve with a 120 volts anode vattery.
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Resistance-capacily Amplification.—

If now the A.C. voltage applied to V, momentarily in-
creases to o.7 volt, no great harm is done at this stage,
the grid bias being —1.5 volts, but the A.C. voltage
applied to V,; has momentarily tended to reach 14—
which is 2 volts more than the grid bias. Grid current
will therefore flow in this stage, and will spoil the quality
for the reasons already given.

The position is quite clear. There is a large factor
of safety against momentary increases in the signal
strength at valve V,. but practically nothing at valve V.
and, further, it is usually not practical to provide an
adequate factor of safety in the last stage. as the ma-
jority of listeners, at all events, are not able to provide
a larger anode battery to work with an increased grid
bias. For this reason, the average volunie of sound
satisfactorily to be obtained from a loud-speaker con-
nected to the last valve is much less than might at first
be supposed—we have to allow a large margin of safety
on the last valve.

Overloading the Output Valve.

This constitutes a serious drawback to the resistance.
condenser amplifier, and in view of certain other
characteristics of this type of amplifier it is well worth
while considering whether such an amplifier is the best
that the average man with the normal type of loud-
speaker can use. But before passing on to this phase of
the subject we will see whether it is not possible to recuce
the possibility of choking in the last stage by modifving
the values of the parts used.

It does not matter, of course. how we arrange them
so long as the overall characteristics are what we want
them to be. giving us, sav, jo per cent. of the maximum
amplilication at so cycles. We may then trv to arrange
the last stage in such a way that momentary overloading
will produce the least harmful effects. This can he
effected by making the tiine constant of the last stage as
low as possible. by using a coupling conlenser of low
capacity and a grid leak of low resistance. This will
naturally tend to reduce the strength of the lower fre-
quencies. but we can bring these up to the required pro-
portion by redesigning the first stage. ‘Thus we can de-
sign the first stage to give g3 per cent. at 50 cvcles, and
the second stage to give ;75 per cent., with an overall
amplification of 71 per cent. at so cycles. With the
values which will give these characteristics our last stage
will he hetter able to deal with overloads than when each
stage is designed to give o.71 or 87 per cent. at 50 cycles.
The precise values can be found in the manner described
above

Grid Current Worse than Bottom-bend Rectification.

It might bLe thought that some additional pro-
tection to the last stage might he arranged by giving the
grid of the power valve a rather larger negative gridl bias
than an examination of the valve’s curves and a know-
ledge ot the load connected to its anode would indicate.
Experience indicates that the occasional distortion aris-
ing from working on a curved part of the characteristic
is less distressing, being of less duration. than that due
to grid current. For this reason it is usual to provide
liberal negative bias, and it is advisable to connect a
microammeter to the grid of the power valve and a milli-
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ammeter to its anode when first setting up such an ampli-
fier. The grid bias can then be so adjusted for a given
anode battery that they give only slight kicks occasion-
ally, the input to the last valve being adjusted to a suit-
able value, of course, for signals of average strength.

A movenient of the grid meter indicates grid current
and may be accompanied by a slight change in the anode
current. When this happens, the negative grid Dbias
should be increased. Too great a grid bias will cause
the anode current meter to kick upwards. while when
both meters give a varying reading for a transmnission of
normal strength the last stage is heing overloaded. It
will be found practically impossibie to prevent the meters
kicking occasionally, and if adjustments are made
which result in the meters remaining steady, the volume
will probably be most disappointing.

When making adjustments of this kind we are apt to
meet a form of bass blasting. T'his is due to the fact
that the impedance of the Inad connccted to the power
valve falls off at the lower frequencies which in turn re-
duces the length of the straight part of the working
characteristic.  Our grid hias being set for the condition
where the impedance in the anode circuit is more or less
high compared with the \.C. resistance of the valve. as
it will be for the major portion of the frequency range,
it is too big when the bass notes are present at full
strength.  Distortion of the hass frequencies is there-
fore produced by the curvature of the valve's character-
1stic.

Full Amplification of Low Notes Inadvisable.

The impedance of the usual (loud-speaker) load is. of
course, dependent on the frequency, and may fall off to
a serious extent at the higher frequencies. This is not
so likely to produce noticeable distortion, since the ampli
tude of the notes of higher frequency is usually not so
great as that of the mididle and lower frequencies. Rut
still, it is interesting to remember that the working curves
of the power valve are continually changing bLecause of
the varving impecdance of the load connected to it, and
we must not overlook the fact that this is a likely cause
of distortion—it will show up on the meters, of course.
Most of the trouble is, however. due to the bass notes --
here again, then. is a sound argument for not providing
the very low notes at full strength. For when an ampli-
fier giving the low notes at fulil strength is used the power
stage must be less heavily biassed and be provided with
an anode batters of ample voltage so as to be sure that
serious hass blasting will not occur. Pleasing quality
does not necessarily demand the bass notes at great
strength.

(ZTo be concluded.)

TESTING PHONES.

‘WHE.\' it is suspected that annoying scratching
noises are due to faults in the phones, it is an easy
matter to make sure whether this assumption is correct
by connecting across them one or two accumulator cells,
the terminals of which are quite clean. If the noises
still persist, it is proved definitely that the phones are at
fault. The test is made more conclusive by shaking the
leads while listening.
A 22
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A Review of the Latest Products of th

FOR THE SELF-CONTAINED SET.

The set of the immediate future is an
entirely self-contained one as regards
receiver, frame aerial, battery eliminator.
and, perhaps, loud-speaker. Such a set
will give good service as a local station
receiver up to about 25 miles, requires no
attention as regards battery renewals,
while there are no trailing wires for
aerial and earth connections, earthing
switch or bhattery leads. For building
such a set a two-section cabinet is re-
quired for separately housing a receiver
and battery eliminator equipment.

A cabinet to meet this requirement has
just heen placed on the market by F.
Dighv, 9, Banbury Road, 8. Hackney,
T.ondon, E9. It is an elegant piece of
furniture substantially bwlt in stout
mahogany and cannot be classed among
the second-grade calinets so frequently
offered for wireless purposes. The top
measures 29in. x14in.. and the height is
35in.  Suitable mounting strips are pro-
vided for the instrument panel forming
a polished mahogany border around a
panel size of 7in.x24in. The doors are
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thick and well framed to prevent warp-
ing and fitted with brass hinges and good
grade brass handle, escutcheon plate and
lock, together with a cast Lrass bolt and
guide plate. The door over the lower
compartment hinges at the lottom and is
supported by a chain. It is retained
closed by a ball latch.

The cabinet examined was polished a
dark rosewood and well finished. If re-
quired the manufacturer will supply in-
strument baseboard and Radion mahogan-
ite panel, fitted, and to match the polish.
The set shown fitted to this cabinet is
similar to the ¢ Wireless World Demon-
stration Receiver” recently described in
the pages of this journal, working from
a frame aerial carried on wooden sup-
ports screwed to the back board. Tt is
operated from A.C. supply, the lower
compartment containing the complete
battery eliminator.!

A volume control is fitted as well as
an ‘“on and off "' switch, which in one
position cuts out the last L.F. stage and
switches off a section of the Dattery
eliminator. Enquiry as to price will

reveal that this

British-made cabi-

net represents ex-

ceedingly good

value for money.
coc oo

ELKA COILS.

Originality in
plug-in design can
only lie in the
direction of the
method of wind-
ing.  Overall di-
mensions are more
or less fixed and
the relative effi-
ciency of coils de-
pends upon the
arramng e
ment adopted for
winding and sup-
porting the turns.
The aim is to limit

self-capacity, tak-
ing care that a
minitmum  capacity
exists between

turns where a dif-
ference of radio-fre-
quency  potential
occurs.

A form: of cabinet in popular demand.
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It contains receiving set,
battery climinator and frame aerial and gives continuous service
from a power point.

Yihe Wireless
World, March
16th, 1927.
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Manufacturers.

This object is attained in the Elka coil,
a product of I. Kremner, 49a, Shudehill,
Manchester, by winding the turns in
narrow sections. Only a few turns can
be accommodated in the width of a sec-
tion, so that only a very small difference
of potential arises between the adjacent
turns from layer to layer. Adequate
spacing, though not too liberal, which
would again increase the coil resistance

Elka section-wound coll. Note the spacing
of the pin mounts,

for a given value of inductance, is pro-
vided hetween the sections. The former
with slots and discs is composed of a form
of waterproofed fibre and is extremely
hard and durable. A good feature is the
arrangement of the connectors on separate
metal bars. giving a wide air gap between
them and practically eliminating the di-
electric losses usually present when the
plug and socket are mounted in a piece
of solid material. The metal parts are
well finished and nickelled. and make a
good fit into the standard socket.

The special merit of this form of coil
is its robustiiess. It can le dropped
without fear of injury or displacement of
the turns. The price is moderate.

0000

KONTACT CONNECTING WIRE
The Standard Insulator Co., Ltd.,
Winsley House, Wells Street, Oxford
Street, Tondon, W.1, now supply insu-
lated wire for use in the connecting up
of receiving sets, The wire has a thin
insulated covering and the carton which
contains 20 feet of wire comprises four
coils of various colours. Although low
in price, the wire is well finished and has
a good smooth surface. An imporlant
point is that the insulation is easily re-
moved by unwinding if there is any
tendency for the insulation to fray.
The best method of baring the ends of
wire of this type is to cut through the
insulation with an old razor blade, care
be.ng taken mot to nick the wire other-
wise it may fracture at this point.
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News of the Week in Brief Review.

WIRELESS FLAG DAY.

Chesterfield Guardians have decided to
hold a flag day to complete the fund
towards the installation of wireless in the
local institution.

cooo
THE HAPPY VILLAGE.

Each of the 200 houses in the new
suburb of Mulpas, near Newport (Mon.),
has been provided with a mast and wire-
less aerial. Malpas has lLeen dubbed
*“T'ne Radio Village.”

Q000

CRYSTALS ON THE WANE ?

According to the recent referendum
conducted by the B.B.C. the proportion
of crystal sets to valve sets now in use
18 approximately 50 per cent.

Of the listeners to the London station
about 30 per cent. use crystal sets.

[e e Nele)
+ WOMAN'S ARCTIC WIRELESS TESTS.
The Hon. Mrs. Victor Bruce, who

recently returned from a 9,000-mile motor
tour in Europe and Africa. propeses to
4o as far into Lapland as it is possible to
drive a car, taking with her a wireless
set. It is hoped to collect valuable in-
formation regarding reception ecouditious

in the Arctic.
cocoo

MEDAL FOR QUANTITATIVE
MEASUREMENTS.

The medal of honour awarded annually
by the American Institute of Radio
Engineers has been won this year by
Dr. L. W. Austin, of the U.S. Bureau
of Standards.

The medal carries the inscription :—
‘“Awarded to L. W. Austin for his
pioneer work in quantitative measnrement
and correlation of factors involved in
radio wave transmission.”’

0000

THE CEASELESS LOUD-SPEAKER.

Complaints are still being made regard-
ing the mnisuse of loud-speakers by wireless
dealers who seem to imagine that if a
loud-speaker is kept in operation outside
their premises for a long enough period it
will attract the buying public.

The nuisance has somewhat abated in
London, but is still prevalent in certain
parts of the provinces.

OCH HONE!

The Dublin District Court is still kept
busy with summonses against listeners
without licences. Ten prosecutions were
recorded last week.

0000

U.S. RADIO EXPORTS INCREASING.

During Apnil last American radio ex-
ports reached the value of £132.919,
nearly 33f per cent. greater than in April,
1926.° 'The principal business was In
radio receivers; valves were also exported
in large numbers.

0200

THE BINODYNE.

In order to keep pace with modern
methods of screening, a contributor to
an American journal has built his re-
ceiver in an open metal dusthin,

One advantage of this expedient is that,
in the event of failure to secure results.
it is nerely necessary to replace the lid.

BROADCASTING IN DEMAND.

The Worthing Entertainments Com-
mittee is urging the B,B.C. to broadcast
music from the Pier Pavilion and band-
stand.

0000

B.B.C. AT SCOTTISH EXHIBITION.

The B.B.C. and the Baird Televisicn
Co. will be among the organisations ex-
hibiting for the first time at the Edin-
burgh Empire Exhibition. to be held from
July 27th to Angust 6th.

0000

SOUTH AFRICAN BEAM SERVICE
OPENED.

A hurnt-out transmitting valve caunsed
o delay during the ceremonial opening of
the beam service between Great Britain
and South Africa on Tuesday, July 5th.
The mishap occurred at the Klipheuval
station, near Cape Town.

The official opening was performed by

OPENING A NEW BEAM SERVICE.

Sir William Mitchell-Thomson ,the Post-
master-General (on right), witnessing the transmission of the first message to Cape
Town by the Marconi beam system on Tuesday, July 5th.

A 24
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the Portmaster-General, Sir Willium
Mitchell-Thomson, who sent a message <1
greeting to Sir Drummond Chaplin, chai -
nian of the South African Wireless Tele-
graph Co.

The new service places London in direct
wireless communication with Cape Town.
and is available for telegrams to all
destinations in the Union of South Afiica,
Rhodesia, South-West Africa, Nyvasalaod,
and other parts.

o000
A CURRENT TOPIC.

Listeners at Shipley, Yorks, who obtain
the wireless current supply from the
mains, are perturbed by the fact that the
local council has ceased to generate its
own supply, which was direct current.
There is a possibility that the new supply
will be A.C.

oooo0
WHY ESKIMOS LEAVE HOME.

The Eskimos of Northern Canada.
hitherto a home-loving fraternity. ave
breaking away from the old traditions in
order to listen to wiveless. Tnstead of
huddling at night in their igloos. they
congregate at the Government posts to
hear concerts from the North American
broadcasting stations,

o000

FRAME AERIAL “ PIRATE™ TRACED.

A triumph was scoved by the Fost Office
wireless van a few days ago at Chorlten-
on-Medlock, near Manchester.

Receiving complaints of oscillation in
this area. the Manchester General Post
Office authorities despatched the direction
finding van to the district. and after
several bearings had been taken the dis-
turbance was traced to a house in
Howarth Street.  The sequel was the
appearvance at the Manchester police court
of Rezinald Evans, charged with operat-

ing a wireless installation without a
licence. Evans was using a framne aerial
indoors.

He was fined 40s., the magistrate

remarking that, but for the fact that
Evans was unemployed, a fine of £10
would have been imposed.

Vireless
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1'iksT INDIAN BROADCASTING
STATION.

k. Bowabay station of the- Indian
Broade.s ting Company will be opened on
Satusday ioech, July 23cd, by the Viceroy
of India.

0000
JOY IN NEVW YORK.

The * ¢+ York Times™ is overjoyed
at the rosults obtained by the Vederal
Radio (‘aiamission in obtaining order out
ol chaoa in the American ether.

1. st winter.” savs that journal. *‘ the
ether was not unlike the New York Stock
Fxchange when all the brokers ave shout-
ing at once. Now the Babel is stilled,
and it is actnally possible to listen to the
svmphony of one station without being
distorbed by the jazz of another.
Radio has heen saved from its own too

zealous celf.”’
c000

WIRELESS BRIGAND.

A man who steals wireless sets in the
outer London suburbs is being searched
for hy Scotland Yard.

His method of procedure is to take a
uoto of houses fitted with wireless. When
the man of the house has left for busi-
ness, he culls with the explanation that
he has been ordered to see the set.  If
lie gains admittance he takes away the
set * for repairs.”” Needless to say, the
set does not reappear.

0000
AMERICAN WIRELESS PEACE
EFFORT.

The commercial side of American radio,
which has been a truitful field of litiga-
tion for several years past, is beginning
to wear a changed aspect in consequence
of the lutest step of the Radio Corporation
of America in coucluding a number of
important licensing agreements. These
agreements, several of which are with
companies with which the Corporation has
been in litigation, cover royalties due over
a peviod of vears and amounting to over
$1.250.000.

The . companies that have concluded
licensing agreements with the Radio Cor-
poration are the Radio Reception Com-

LATEST IN TRANSMITTING VALVES. A Marconi C.A.T.2 water-cooled high
power valve.

TO STUDY RADIO FREQUENCILS.

Dr. J. H. Dellinger, who is shortly
visiting Europe as a representative of the
Washington Burean of Standards, is to
make a comparative study of the radio
frequency standards of the United States,

Great Britain. France. Germany, aml
Ttaly. He will bring with him a quartz
oscillator.
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pany, Inc.. All-America Radio Corpora-
ticn, American Bosch Magneto Company,
Strombevg-Carlson Telephone Manufactur-
ing Company, Crosley Radio Corporation,
Zenith Radio Corporation, and Splitdorf-
Bethlehein Electrical Company.

These companies will pay the Radio
Corporation a uniform royalty of 74 per
cent. of their gross income from the sale
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of receiving sets equipped with the
devices licensed under the patent agree-
ments. While Radio Corporation officials
deciined to estimate the income the cor-
poration would receive uunder the agree-
ments, it is known that it wiil ran inte
millions.

FOR EMPIRE BLROADCASTING. A
corner of the transimitting room at 2NM,

the Caterham station of Mrv. Gerald

Marcuse, who will shortly relay broadcast

programmes to the Dominions. Note the

new Marconi M.R.1 and M.R.2 rectifying
valves

SHORT WAVES TO TIIE RESCUE.

The value of the short wave has just
been demonstrated in a striking tfashion
to a sceptical critic hy members of the
American Radio Relay League.

The sceptic was Count Von Luckner,
who vecently arrived at New York from
Germany in his yacht * Vaterland.”
Several members of the A.R.R.L. were
surprised to discover that the Count
relied solely on the usual 600-metve ship
installation. The Count and his operator
were urged to test the advantages of the
short wave, but were unconvinced.

Finally an American amatenr, Mr. G.
Freisinger (2ABT) presented the * Vater-
land ' with a 50-watt short-wave trans-
mitter and receiver. The gift soon
proved its usefulness, for while the Count
was conducting a cross-country lecture
tour, the *‘ Vaterland” proceeded south
to the Panama, with the Countess on
board, and van into storms. For two
weeks the vessel was driven off her course
and beyond the range of lLer G00-metre
transmitter. By meaus of the short-wave
set, however, constant communication was
maintained with American amateurs, who
ultimately conveyed instructions which
saved the ship.



Canadian Expedition to Hudson Straits.

An expedition is setting out from Hali-
fax, Nova Scotia, to conduct a survey and
establish aeroplane bases and Tradio
statious in the vicinity of Hudson Straits,
the primary object being to determine the
practicability of the proposed Hudson
Bay Railway. Seven aeroplanes of the
Royal Canadian Air Force, with sufficient
staff to man them and the wireless
stations, will be left there during the
winter to observe ice conditions in the
Straits.

0000

The personnel of the expedition is sail-
ing in C.G.8. * Stanley,” with Mr. C. H.
Starr (whose private station, NC 1AE (ex.
3KA), at Wolfville, Nova Scotia, is well
known to amateur transmitters) as a
wireless operator. The call-sign of the
“Stanley " is VDE, and she will trans-
mit with a 15-kW., set on 2,100 and 600
metres C.W. and I.C.W. She will also
carry a 400-watt short-wave transmitter.
Mr. Starr intends working with amateur
stations whenever possible, and will wel-
come reports. The *‘Stanley " is ex-
pected to return to Halifax, N.S., early
in October.

o0Q0o0C

The main base station will be equipped
with both long- and short-wave appara-
tus, and the aerial will be 160ft. in
height. The smaller base stations will
work on wavelengths of about 200 metres
for communicating with the aeroplanes.
Official trafic ou long waves will be
handled via Belle Isle, and on short waves
vin a special station which is being
erected at Ottawa. The wavelengths will
probably be just outside the 20- and 40-
metre wave-bands.

0000
Canadian Jubilee Celebration.

News of the reception of Canadian
stations has naturally predominated in
recent correspondence from amateurs.
Oune correspondent reports the reception
of the Jubilee Celebration relayed from
Ottawa via the Marconi beam station on
about 26 metres, beginning at 7.30 p.m.
B.S.T. on Friday, July 1st. Items from
9 p.m. onwards came through very well
at strength R6 to R7, the carillon being
exceptionally good. Fading was slight,
but atmospherics troublesome, especially
during the early part of the transmission.
Our correspondent does not state the type
of receiver he was using.

0000

Another reports a similar experience
using an 0-v-3 receiver of his own design,
with resistance-coupled amplifying valves,
intended originally for the ordinary
broadcast band, but fitted, on this occa-
sion, with short-wave coils.

0000

Tests, speech, and music, from the Bell
Telephone Co. of Canada, have also been
transinitted via the Beam station. Mr.

Wireles
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C. A. Janllin (G6BT) tells us that he
picked up this station at 7 p.m. (B.S.T.)
on Sunday, June 26th. when using only
a single-valve set, and heard every item,

including instructions to their various
stations, and even the clicking of the keys
at the exchange station in Ottawa. From
7.0 to 8.25 p.m. B.S.T. the strength was
R6, with very little fading. At 8.25 p.m.
a record by Galli-Curci was clearly re.
ceived at R7, and at 9 p.m., when a re-
cord by John McCormack was trans-
mitted, the phone strength had risen to
R8, and the programme could have been
put “on the loud-speaker by adding
another valve.

These tests were nnderstood to be pre-
liminary to a further series which was
announced to follow at 7 p.m. E.S.T.
(1 am. B.S.T.).

Mr. Jamblin's station is at Bury St.
Edmunds, and it will be interesting to
know liow far on either side of the direct
line to Bodmin the Beam effect is notice-
able.

0000

Reception of Station in British Columbia.
Conditions for reception were appar-
ently very favourable on June 26th, as
a correspondent in_ Wimbledon reports
having heard NC 5AU, in British Colum-
bia, on a wavelength of about 20 metres
and at a signal strength of R4, on an
0-v-1 standard ‘“ broadcast ** receiver with
short-wave plug-in coils.
0000

South African Transmitters.

We have received a revised list of South
African amateur transmitters and give
below those which have not already been
published in the R.S.(i.B. Log Book and
Diary or the Supplementary List on page
748 of our issue of December 1st, 1926.

Except where QRAs are marked
“ Change of address” the new names and
addresses after call-signs A3A to A7Y and
3SR to 4SR should bLe substituted for

those appearing in the lists mentioned

above.

A3A R. Drennan, Durban St., Grevtown, Natal,

A3F W. Hill, 45, Henwood Rd., Durban.

A3H King Edward VII. School Cadets {J. L.
Andrew, Scicnce Master), Johannesburg.

A3K R. S. Fisher, 71, Jorissen St., Braamfontein,
Johannesburg. “(Change of address.)

A3N W, S. Reid, " Dunheved,” \Waodhouse Rd.,
Maritzburg. (Change of address.)

A3Q Albert de Beer, Box 137, Bloemfontein.

A3W  C. A. . Rieder, Burnham Rd., Sea Point,

Cape Town.
A4B G. A. Mauch, 450, Spuy St., Pretoria.
(Change of address.)

A4D R. K Parker, Hull &t., Kimberley.

AQ H. F. Winch, 6, Glynnville Ter., Gardens,
Cape Town.

Ad0 C. P. Tennant, Box 610, Kimberley.

A4U J.M. Fraser, 1562, Kitchener A ve., Kensi

Johannesburg. (Change of address.)
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A4X H. J. Rieder, ‘Hilmont,” St. John Rd.
Sea Point, Cape Town. (Change of address.)

AdZ J. S. Streeter, “ Wood Green,” Liesbeek
Rd., Rosebank, Cape Town. {Change of
address.)

ASB J. H. Pienaar, Box 745, Johannesburg.

A5 H. Doubell, 36, Dale St., Uitenhage.

AS, K. Scott, 5, Carlton Terrace, Three Anchor
Bay, C.P. (Correction.)

ABJ S.A.R.R. League Divisiopal Headquarters
Station, 91, Berea Park Rd., Durban.

ASL J. P. Malan, Box 38, Sterkstroom, C.P.

AP E. Davis, Box 462, Port Elizabeth, (Change
of address.)

A5R T. A. Fine, 33, Maynard St., Cape Town.

A50 J. P. Malan, Waterval, P.O. Huguenot, C.P.

AGE B. A. O'Brien, c/o Bartlay's Bank, Humans-~
dorp. (Change of address.)

AGG ). Gillies Jnr., 206, Church St., Kenilworth,
Johannesburg.

ABJ . W. J. Andersen, 126, Longmarket St.,
Maritzburg, Natal.

ABK W. S. Pennel, Milan Villa, Penrith Rd.,
W?'uberg, Cape.

AB0 G. W. Smiits, 13, Second Ave., Orange Grove,

Johannesburg. (Change of address.)
AGP J. B. Hendry, New St., Reaufort West.

AGR H. R. Owen, 4, Osprcy St., Kensington,
J ohannesburg.

AgS W. A. Rhodes, 40, Sidney Rd., Bertrams,
Johanneshurg.

A6U Arland Ussher, 3, Waterfall Rd., Westchff,
Johanneshurg.

AW G. Lowe and HOS, 95, St. Amant St., Mal-
vern, Box 7007, Johannesburg.

AGX A. M. Watt, cor. Plein St., and Victoria Rd.,
Woodstock, C.P.

A7D H. J. Buckley. 51, Sydney Rd., Durban.

(Change of address.)
A7 C. M. Lefevre, Richmond, Natal.

A7L P.]Kraus, 34, Mullct St., Yeoville, Johanues-
hurg.

AR A. G.gCurtin, 63, Dorothy Rd., Nerwood,
Johannesburg. (Change " of address.)

A7X H. G. Hean, " Longlauds,” Fscombe Natal.

A7Y ). C. Downey, Fordyce Rd., Walmer, Port
Elizaleth. ~ (Correction.)

ABA P. F. Symons, Box 40, Port Elizabeth.

A8B 1. G. Sprigg, " Whiteheath,” Martindale, C.P.

A8C B. E. Evans, “The Gums,” Umlaas Rd.,
Natal,

ASD R. A. Hill, “Sherwood,” Station Rd,

Kenilworth, C,P.
ASF E. J. Thorvaldsen, 235 Stamford Hill Rd,,
Durban,
D. A. Richarlson, Box 683, Cape Town.
J. M. Davie, 9, Winchester Rd., Mowbray,

c.p,
A8J Eric Ireland, Byrnes Ave., Wynberg, C.P.

ASK W, Torley, 17, Mutual Buildings, Port
Elizabeth,
ASN A. S, Andrews, Box 1311, Durban.

D. J. Mayers, 10, Duke St., Ohservatory, C.P.
ASP Dr. Perrott, Walmer, Port Elizabeth.

B. W. le Sueur, c/o Box 46, Cape Town.

B. Davidge-Pitts, (;eorge Rd., Mossel Bay,
A8S G. A, Shoyer, Box 314, Cape Town.

AST J. _P. Friedenthal, 8, Leo St., Kenilworth,
Johauneshurg.

A8U F. C. Maslen, 9, Cromwell Rd., Durban.

A8V A. Louquet, 48, Evans Rd., Durban.

ASW  Geo. Newman, 4, St. George's Rd., Yeoville,
Johannesturg.

ASX W. E Levings, Main St., Kokstad, C.P.

A8Y M.NC. C]ockl»urn, ** Cliffside,” P.O. Richmond,

atal,

ABZ W. Gray, 5, Esselen St., Hospital Hill,
Johaunesburg,

ASA F. E, Frost, 2, Union Ave., Bloemfontein.

A9B J. Mnnro, George Rd., Mossel Bay, C.P.

ABC S. Howie, Rossmead -House, Dundee Rd.,

Newlands, C.P.

RHODESIA.
3SR E. Jepheott, c/o G.P.O., Salisbury.
45R Douglas Mail, Box 727, Bulawavo.

1SRA  Portable Station of 1SR.

2SRA K. C. Fynn, Box 387, Salisbury.

3SRA  The Rev. Tull, c/o Post Office, Mrewa.
4SRA  E.C. L. Ade, Box 267, Salisbury.

6SRA  Joe Mavis, Box 408, Salisbury.

6SRA  F. C. \hitmore, Box 163, Dulawayo.

(Divisional Headquarters Station,)
8R A4A H. R. Warren, Box 715, Bulawayo.

A 26



JULY r3th, 1927.

Wireless
Worrld

57

T
BRSNS

wTTTIST
o

b

-

'“««z}
o
v

)

sy
lllll“lllu
mnm:::

]

7

b

BOTTOM BEND DETECTORS.

T has been found that the majority

of modern high-magnification
valves, when used as anode rectifiers
with conventional H.T. voltages and
anode resistances, require approxi-
matelyv two volts negative on the grid
for best operation. The best and
most certain way of obtaining this
bias is to use two dry cells in con-
junction with a potentiometer con-
nected across the L.T. supply in
such a way that the negative surplus
voltage of one volt mav be opposed
by the application of a suitable posi-
tive voltage. By this plan it is pos-
sible to make an accurate adjust-
ment. which. it should be noted. is
only necessary when dealing with
weak signals, and, moreover. with
such valves as have a sharply defined
lower bend.

When connecting up a temporary
or experimental receiver it is useful
to know that a disused accumulator
cell. which, though incapable of giv-
ing current, may very possibly supply
the correct bias for the average de-
tector valve.

’ coo0O0O
IMPROVING THE BUZZER
WAVEMETER.

NUMBER of amateurs who are

in possession of buzzer wave-
meters, many of which were designed
before sharplv tuned valve receivers
came into general use, will often find

that the emitted wave is too
““broad »’ for accurate and close ad-
justment,

An examination of the average in-
strument will show that the shunted
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buzzer, dry battery. and switch are
shunted across a portion only of the
coil. as shown in Fig. 1. It is use-
ful to know that the ‘‘ sharpness
of the emitted wave may be increased
very considerably by reducing the
number of turns included in the
buzzer circuit. Referring to the dia-
gram, this alteration may be carried
out by moving the tapping Y away
from the end X of the coil towards
the end marked Z. This alteration

X
A
A (o
HUN T ED)
BUZZER
Z

Fig. 1.—Reducing damping in a buzzer
wavemeter,

will result in some diminution of sig-
nal strength, but as many wavemeters
—particularly ex-Govermnent instru-
ments—uere designed for use with
crystal receivers. a considerable de-
crease in intensitv may be tolerated
when the emission is to be picked up
on a mocern valve set.
©coo00

TELEPHONE CONNECTIONS.

X/ HERE it is desired to operate

several pairs of telephones
from the same receiver, it is usual to
connect the various pairs all in
parallel with one another. This prac-
tice has probably arisen because of
the fact that if the parallel connec-
tion is adopted the removal or break-
down of one pair does not affect the
others, thus permitting extreme sim-
plicity in the arrangement and wiring
of the output terminals

Where a valve receiver is in use
this method of connection is definitely
wrong. for the impedance of any
valve likely to be used to feed tele-
phone receivers is far higher than
that of one pair of telephones. If
this one pair is replaced by two in
parallel the tofal output from the
valve will theretore be reduced. and
as this reduced output now has to
supply two pairs instead of one, the
signal strength in each will be less
than half the original value.

1f, on the other hand. the second
pair is connected in series with the
first, the total output from the valve
will in most cases not fall far short
of double its original value. so that
cach pair of telepliones will now give
signals practically as loud as those
in the original single pair. This pro-
cess must not he carried too far. of
course. but with the usual valves used
for supplving telephones the simple
series connection is best for any num-
ber of pairs, up to cight at least:
with eight pairs or more the experi-
ment may be tried of connecting in
series-parallel, the telephones being
arranged. in two equal series chains.
the two chains being connected in
parallel with one another.

In the case of loud-speakers. much
the same argument applies up to any
number that is likely to be required .
and in addition to a little extra
strength as compared with the parallel
connection, the series arrangement
will help to bring out those elushe
low notes if the loud-speakers are
capable of reproducing them.

When a crystal set is in question, it
hecomes difficult to lay down any
hard-and-fast rule, on account of the
large differences between crystals.
but .it is usually founi that the
parallel connection is best, especially
when signals are loud.
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SELECTIVITY AND THE RECTIFIER,
THE selectivity of a receiver is de-

pendent, to a surprisingly large
extent, upon the type of rectifier em-
ployed, an anode rectifier being very
vonsiderably better from this point of
view than a grid rectifier. This
superiority is due to two distinct
causes.

The first reason for the poor selec-
tivity that accompanies the use of a
grid rectifier is the well-known fact
that this type of rectifier, by virtue
of the grid current that is essential
to enable it to rectify at all, imposes
i comparatively heavy load on the
tuned circuit that immediately pre-
cedes it. No matter how scrupu-
lously ‘¢ low-loss ”* this tuned circuit
may be, it must inevitably tune flatly
when the damping due to grid-cur-
rent is introduced, for this damping
may be equivalent to introducing a
resistance of any value up to fifty
ohms or more intn the tuned circuit.

Were this all, the cure would not
be far to seek, for the introduction
of reaction into this circuit can he
made to wipe out all the added re-
sistance, so that at the cost of an
extra control on our receiver we could
combine the sensitivity of grid recti-
fication with the selectivity of anorle
rectification. If this arrangement be
tried, however, it will be found that.
although the point of maximum signal
strength can be made as sharp as
could be desired by the use of suffi-
cient reaction, the local station can-
not be completely silenced as readily
as when anode rectification is in use.

This residue of local station signals
over a wide range of wavelengths is
due to that very property of the gril
rectifier for which we employ it,
namely, its sensitivity to weak sig-
nals. Suppose that the detector cir-
cuit is tuned to a distant station, not
far removed from the local station in
wavelength, and that the voltage fed
to the cdetector by that station is,
under these conditions, one-tenth of
that supplied by the distant station.
The distant station will then be
heard, but there will be an annny-
ing undercurrent of local station. If
we now substitute an anode rectifier,
its relative insensitiveness to weak
signals will cause it to ignore alto-
gether the small residue of signals
from the lJocal station, so that the
listant transmitter only is heard,

Thus, in addition to the true selec-
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tivity, due to the almost complete ah-
sence of Jdamping of the tuned circuit
by the detector, the anode rectifier
provides us also with a kind of spuri-
ous selectivity by its refusal to detect
weak signals. Moreover, no reaction
is necessary provided a low-resistance
tuned circuit is employed, so that if
we are willing to put in some other
control to take its place we can add
another tuned circuit to our receiver.
either in the form of an additional
H.F. stage or as a loose-coupler.

0000

THE TANTALUM RECTIFIER.

L'THOUGH electrolytic rectifiers

have among amateurs generally
a bad reputation as being ‘‘ messy *’
and uncertain in operation, it may
be pointed out that the combination of
tantalum and lead electrodes in
dilute sulphuric acid is free of
many of the defects of the ordinary
Nodon cells. Tt is probably correct
to say that tantalum rectifiers may be
most usefully employed for the pur-
pose of charging H.T. accumulators,
and a diagram showing the connec-
tions for this purpose is given in Fig.
2. Each cell mayv be mounted in a
glass or earthenware vessel with a
capacity of a pint or less. One elec-
trode is made of a strip of sheet lea:l
of sufficient length to reach to the

TANTALUM

w

z

<
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Fig. 2.— An electrolytic rectifer for
charging H.T. accumulators from A.C.
mains,

lottom of the jar, and with a width
of } inch or more. The second is
narrow strip of tantalum about 1th
inch wide and a few thousandths of
an inch in thickness, which shoulc
dip about 2 inches below the surface
of the electrolyte with which the cells
are filled to within about an inch
from the top. The electrolvte is
dilute sulphuric acid, as sold for ac-
cumulators, with a specific gravity of
abont 1,250,

A lamp rated at 6o watts is in-
serted, and will generally pass a
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curtent  suitable for charging the
ordinary lattery ; one of higher or
lower resistance may, of course, be
substituted if desired.

The arrangement as shown is suit-
able for supply voltages in the order
of 200; an extra cell should be
added for operation on 240-250 volt
circuits.

0000

INCREASING THE CAPACITY OF
A VARIABLE CONDENSER,
]IN the course of experimenting we

sumetimes find that none of our
spare variable condensers go up to
quite a high enough capacity for the
particular work in hand. A simple
and effective expedient when the con-
denser is not built into any case or
box is to immerse the vanes com-
pletely in oil. Since the dielectric in
the space between the fixed and moving
vanes is now oil instead of air the
capacity is a little more than doubled,

. since the dielectric constant for most

oils is between 2 and 3. High-grade
transformier ol is about the best, but
this is not usually likely to be at
hand. Ordinary domestic paraftin oil
answers well, as most samples seem
to have excellent insulating proper-
ties. The condenser may Lie mounted
with its vanes vertically downwards in
a clean jar, and oil is poured into
the jar until all the vanes are com-
pletely covered.  The moving vanes
should be briskly rotated hackwards
and forwards a number of times in
order to expel any air bubbles between
them.
cooo0

WINDING REACTION COILS.

T is not generally realised that so-

called " low-loss *’ construction is
unnecessary in a reaction coil, and,
indeed, is sometimes definitely detri-
mental. In the anode circuit in which
this coil is included we are dealing
as a rule with superabundant energy,
and  so high-frequency and even
reasonable D.C. resistance are mat-
ters of small importance. The use of
large couils of thick wire will have the
effect of increasing capacity between
grid and anode inductances, with the
result that changes in reaction
coupling will materially alter the tun-
ing adjustment, making the operation
of the recciver much more difficult.
As a rule, it is as well to wind such
coils with fine wire, of from No. 30
gauge downwards.
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HOWLING IN LF. TRANSFORMER-
COUPLED AMPLIFIERS.
HERE two or more trans-
former-coupled L.F. amplify-

ing stages are used trouble may be

experienced with the set howling at a

high-pitched frequency. This is most

common when the L.F. amplifier is
preceded by a detector valve in which
the grid condenser and leak method
of rectification is employed. The grid
connections of such a detector are
verv sensitive to stray electrostatic
pick-up. and in particular are likely
to be affected by the stray field set up
by the large L.T. potentials gener-
ated in the last stage of the ampli-
fier ; this provides enough reaction to
maintain the whole amplifier in a
state of I..F. oscillation. This pick-
up bv the grid-leak detector is the
seat of a number of troubles for
which the succeeding I..F. stages are
apt to be unjustly blamed. The
remedy is to arrange the detector lay-
out so that the length of connecting
wire between the grid condenser and

Wireless
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the grid of the detector valve is an

absolute minimum. Also arrange
things so that nothing carrying ampli-
fied I.F. currents comes within

several inches of the grid connections
of the detector valve. This form of
instability is entirely absent from re-
ceivers employing anode bend detec-
tion ; the larter form of rectification,
although not su sensitive, is strongly
recommendel.

Sets are sometimes described in
which the detector unit is completely
screened by a metal compartment of
its own. This is an excellent plan as
it materiallv assists both L.F. and
H.F. stahility.

Sometimes. of course, the trouble
rloes actually arise in the amplifier
itself. The simple expedient of re-
versing the leads to one of the inter-
valve transformer primaries is almost
too familiar to need mention here.
This is not, however. invariably
effective, especially when there is
electrostatic feed-back from the out-
put to the input of the amplifier.

DISSECTED DIAGRAMS.
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INCREASING VOLUME.

HE maximum grid voltage with

which an output valve can deal
without introducing distortion may in-
variably be increased by applying a
greater H.T. voltage than is cus-
tomary, always provided that a corre-
sponding increase is made to the grid
bias voltage. Unfortunately. how-
ever, the useful working life of the
valve will be decreased by adopting
this plan. but it will be realised that
in anv case an additional upkeep ex-
penditure must alzays be faced when
an attempt is made to obtain a greater
undistorted output. The capabilities
of an ordinary power valve. with
extra H.T. voltage, may be regarded
as intermediate between those of the
same ialve under normal operating
conditions and of a ** super-power "’
amplifier.

As a rough guide to the voltages to
be used. it may be stated that a 7.000-
ohm valve, with 150 volts on the
anode. requires about 1z volts nega-
tive grid bias.

Practical Points in Design and Construction.

No. 75.—A Crystal Receiver.

(To be concluded in rext week's issue.)

The present series of diagrams is intended o show progressively, and in an easily understandable
manner, the various poinls to which special allention should be paid, and al the same time to assist

the beginner in mastering the art of reading theoretical circuit diagrams.

Under the projected * regional "

scheme, high selectivily will, in some instances, be necessary even in a crystal sef, the diagrams given
below, and those {o appear next week, will show how the ordinary set may be improved in this respect.
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The aerial-earth circult is
completed throngh a tuning
coi

HE inductance of the coil will,

as usual, depend on the capacity
of the aerial and the wavelength to
be received. For the normal broad-
cast waveband, a conventional plug-
in coil of from 35 to 50 turns will be
suitable with a full-sized aerial. For
Daventry, a No. 150 has about the
right inductance value. There i5 no
point whatsoever in using a coil of

A 29

A variable tuning condenser
is shunted across the coil.

The crystal detector
nected to the aerial

the coil.
extremely high efficiency, as it is
affected by both aerial damping and,
in the circuit shown in (4). by the full
damping effect of the crystal.

A variable tuning condenser of
o.00o05 mfd. is generally recom-
mended. Its moving vanes should,
strictly speaking, be connected to the
¢ earthed ' side of the circuit; capa-
city effects are not noticeable with

The addition of telephones
and by-pass condenser com-
pletes the circuit.

is con-
end of

the comparatively crude circuit shown.
but they come into play with the im-
proved arrangements to be discussed
later.

A by-pass condenser of from
o.0co3 to o.oor mfd. is recom-
mended ; its capacity las a certain
bearing on the rectifving efliciency of
the crystal and should be carefully
determined by trial.
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Peace in the Ether.—Sir John Reith’s American Visit.—Tran

By Our Special Correspondent.

satlantic Programme Exchanges ?

Tiresome Relays.—Doings at Daventry.—The Broadcast Music Lesson.

Less Interference.

While the oscillator is still with ns
there seems to be a distinct falling off
in other forms of interference, notably
Morse from ships. Bournemouth listeners
especially are rubbing their eyes (or is it
their ears?) at the arvival of conditions
more peaceful than they have ever before
experienced.

The spirit of reformm is particularly
noticeable among ships of the * King's
navee,”’ and it is possible that this cir-
cumstance is not enéigegy fortuitous.

Sir John Reith and U.S. Programmes.

In May last The Wireless World gave
the exclusive news that Sir John Reith
had received an invitation to attend the
inanguration of the new building of the

American National Broadcasting Co. in
New York.

Whben Sir John arrives in New York
in the course of the next few weeks he
will concern himself with an interesting
proposition which is being very warmly
sponsored by the N.B.C. officials. It is
nothing less, in fact, than a service of
‘‘ across-the-ocean "  broadcasting, by
which London and New York would regu-
larly exchange feature programmes for
the edification of their respective
listeners.

cooo

The Hopeful President.

This may, or may not, be an attractive
prospect, but, to judge.from the quality
of recent relavs of America in this
country, the technical aspect of the

THE FINISHING TOUCH.

Bucks, have been equipped with hroadcast receivers as permanent fixtures.

—

Over 250 new houses on the Richings Park estate at Iver,

The

photograph shows a typical instrument—a 2-valve Gecophone and loud-speaker. To
avoid disfiguring the countryside with ugly nerial poles, the aerials are concealed In
the attics.

matter would demand a fair amount of
consideration before anything like regu-
larity could be approached.

Mr.  Aylesworth, Dresident of the
National Broadcasting Co.. would have
it appear that these difficulties are van-
quished, but his buoyant outlook seems
a little in advance of modern thought.

0000

A Plan,

" Tremenduus technical and engineering
problems, as well as difficult programme
arrangements, due to the diffevence in
time between London and New York, had
to be solved before any plan could be
formulated,” declared Mr. Aylesworth in
a recent speech at Denver. * \We feel.”
he added, ** that we have now made suffi-
cient progress to propose a definite plan
of co-operation with the British broadcast-
ing system.”’

All this is good to know; the guestion
is whether the B.B.C. is ready to fall in
line with these ambitious proposals, and
whether their present techmical resources
are adequate.

cocoo
Relays Which Exasperate.

Many listeners were doubtless enjoying
the excellent music by Jay Whidden's
dance band on Tnesday of last week when
Keston butted in with a very indifferent
relay of dance music from America. T
wonder how many of the aforesaid
listeners experienced a thrill of pleasure
at the interruption, and how many of
them experienced something quite ~ dif-
ferent ?

Myself. T came within the latter cate-
gory, and I don't suppose 1 was the only
listener who found himself asking why
Keston still performs this *“ turn ” in the
middle of other programmes.

0000
No Novelty.

There is now no novelty in relaying
programmes from America. It has hecome
one of those things which should be done
well or not at all.

cooo
A Savage Handicap.

It is sometimes forgotten, perhaps. that
the engineers at Keston labour under a
sonl-destroying handicap.  Atmospheric
conditions over the Atlantic often flue-
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tuate from minute to minute, and while
an American transinission may be re-
ceived well-nigh .perfectly at one moment,
by the time arrangements have been made
to break in upon the regular programme
in order to effect a relay, fading and
atmospheries may have intervened with
savage severity.

This explains why B.B.C. engineers
whose duties take them to Keston often
wear the hunted look of an electric hare.

0000

Hare and Hounds.

Talking of electric hares, what about a
running commentary on a greyvhound
race? The electric hare could quite coni-
fortably earry a microphone on the small
of its back and enable us to hear the
pants of the top dog.

If the hare were caught, and the riiere-
phone swallowed, the listening public
would learn something of a greyhound's
inner feelings.

0000

Doings at Daventry.

Experiments continue at Daventry
with the new regional station, but I
understand that we need not expect any-
thing in the shape of a serious alterna-
tive programme until the station has been
duly licensed by the Post Office, probably
early in August.

That the programme will be of an
alternative nature is certain, i.e.. it will
be distinctive, differing from the fare
offered either by London or Daventry.
Probably. at the beginning. 5GB’s trans.
mission will be limited to two honrs daily,
but, as my Pudsey correspondent puts it.
an hour of blessed variety is better than
a thousand of unrelieved aridity.

0000

Waiting for the Post Office.

I gather that the wavelength of 5GB
will he nearer 300 metres than 4C0. “hut
this and the question of power rests
largely with the shalis of St. Martin's-
le-Grand.

0050

Nelson Keys at 2LO.

Nelson Kevs will give a quarter-honr
turn from 2LO on Monday next, July
18th. The last time he was billed for
the Tondon studio the contract was can-
celled at short notice, but his music-hall
arrangements will not, I understand,
interfere with {he forthcoming broadcast.

0000

The King’s Broadcast Speech.

The programme for the broadcast cere-
mony in connection with the opening of
Gladstone Dock, Liverpool, by the King
on July 19 will include an address to Ilis
Majesty by Mr. R. D. Holt, chairman of
the Mersey Docks and Harbour Board,
prayers by the Bishop of Liverpool, com-
munity singing, and a twenty-one-gun
salute fired by the Royal Artillery.

cooo

Cricket at Intervals.

A running commentary on the match
between England and The Rest will be
relayed from Bristol on July 23 at in-
tervals between 3.0 and 6.30 p.m.
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*“Lido Lady.”

The numbers to be broadcast in the
excerpt from *‘ Lido Lady,” which will
be relayed from the Gaiety Theatre on
July 22, are as follow: **It all depends
on you' (Phyllis Dare and Company),
the Charleston Trio Dance (Phyllis Dare,
Dave FitzGibbon, and Harry White).
“Try again to-morrow " (Cicely Court-
neidge and Jack Hulbert), and Finale (the
Company).

FUTURE FEATURES.

Loondon.
JuLy 17tH.—Orchestral and Vocal

Concert Service from Ceorge
Street Baptist Church, Ply-
mouth.

Jury  18tH. — ““ The Vauxhall
Belles.” A light romantic
opera in two acts, by Herbert
Oliver.

Jury 19tH.—Opening of Gladstone
Dock by H.M. the King. S.B.
from Liverpool. Dance Music.

Jury 20rn.—Debate ‘ That Opera
is Absurd,” Mr. Basil Maine
and another. Sir Landon Ron-
ald in the chair.

Jery 21st.—The Roosters’ Concert
Party.

Jrry 22xp.—Excerpt from ‘‘Lido
Lady "~ relayed from the Gaiety
Theatre.

Jury 23rn.—England v. The Rest—
running  commentary from
Bristol.

Birmingham.

Jury  18tn. — “ The  Neer-Do-
Wells’ Concert Party,” relayed
from Royal Leamington Spa.

Bournemouth.

Jory 22xp.—Wagner Programme
from the Winter Gardens.

Cardiff.

Jory 21st.—* As You Like It,” by -

William Shakespeare.
Manchester.
JoLy 20TH.—*'¢ 1588.”
Walter Pearce.
Jury 21st.—* On with the Show of
1927." An evening at Black-
pool relayed from the North
Pier,

A play by

Newcastle.

Jeey 20re.—Concert performance
of “The Waterman.” A

Ballad  Opera by Charles
Dibdin.
Jury 23rp.—*¢ Mr. Smith Wakes

Up.” A new one-act comedy
by Vivian Tidmarsh.
Aberdeen.
JoLy 18tm.—Lecture Recital by
William Swainson.
JuLy 21st.—Scottish Programme.
Belfast.

Jory 18ra.—*“ A Trip to the Isle
of Man.”” A Holiday saga.
JoLy 21st.—*‘ Rococco.”” A play

in one act by Granville Barker.
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Oscillator in the Dock.

A mock trial will be broadcast by the
Newcastle station staff on July 18.  Mr.
Oscillator, alias Br. Knab Twiddler. is
caught ved-handed and hailed before the
Bench after having spent the night in a
cell where there were no knobs except
those on his uncomfortable hed.

00092

For Poor Artistes.

The design of American broadcasting
studios trends towards the production of
an artistic and romantic atmosphere. The
latest suggestion is the incorporation of
swimming pools.

There is much to be said for this de-
vice, provided that the pool is deep
enough and is equipped with a ducking-
chair.

0000

A Chopin Programme.

A “vequest’* Chopin programme will
be given by the well-known broadcasting
pianist, Edward Isaacs. on July 20. It
will consist of the three preludes, in
C major, B flat major and G major, the
Waltz in C sharp minor, and Polonaise
in C sharp minor. On the last occasian
when he appeared before the studio micro-
phone in London Mr. Isaacs’ brilliant
playing gained warm applause from the
orchestra. who ave not always prone to
a display of enthusiasm over a soloist’s
efforts.

0000

The Menin Gate Broadcast.

Two microphones will be used at Ypres
on Suuday. July 24th. when the Menin
Gate memorvial is opened by l.ord I'lumer.
One microphone will serve for broadcust-
ing Lord Plumer’s address and that of
Sir Laming Worthington-Evans, the
Minister for War, while the other micro-
phone will pick up the band music and
singing, the latter undev the direction of
My, Stanford Robinson.

Land-lines will convey the speech and
music from Ypres to Ostend, whence 1t
will travel vie submarine and under-
ground cable to London.

0020

Sir Walford Davies’ Book.

Anything that Sir Walford Davies has
to say on the subject of music lessons
by wireless is worth listening to, for Sir
Walford is rightly acknowledged to be
one of the best, if not the best hroadcast
lecturers to-day.

In “Music Lessons: A Special Memo-
randum to Teachers,” just issued from
Savoy Ilill, Sir Walford Davies gives a
Jucid explanation of the methods em-
ployed in the two years’ course of music
lessons now in progress and extending
until July, 1928.

Hints are given regarding the enquip-
ment needed by scholars, the attitude of
the class towards the loud-speaker, the
condition of the set, and sundry matters
which, unimpertant at first glance. mean
so much if the utmost henefit is to bo ob-
tained. .\ very rendable book.
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The following abstracts are prepared, with th
Specifications obtainable af the Patent Offic

Variable Neutralisation.
(No. 269,355.)
dpplication date : June 3rd, 1926,

An interesting form of multiple con-
denser for the purpose of varying the
nentralisation present in a high-frequency
amplifier is described in the above British
patent by Standard Telephones and
C'ables, Ltd. It is mentioned in the
specification that a neutralising condenser
may be adjusted so that either exact
neutralisation or, alternatively, over- or
under-neutralisation may be obtained.
When a nentralising condenser is em-
ployed for the purpose of introducing a
certain amount of reaction its setting is
not comstant over the whole frequency
range of the tuned circuit. According
to the invention, however, the neutralis-
ing condenser is mechanically linked to
the tuning condenser, and so propor-
tioned that it is appropriately adjusted
with the variation in the tuning of the cir-

cuit. A circuit embodying this arrange-
ment is shown in the accompanying
diagram. The aerial is tuned by a con:

denser €', and an inductance L, which
is coupled to an inductance 1., tuned by
another condenser C,. The mid point of
the inductance L, is connected to the
filament and earth while one end is taken
to the grid G of the valve V and the
other end through a balancing condenser.
This consists of the special condenser (',

yfe-v-t

Recelving circuit in which tuning and
balancing condensers are coupled to-
gether. (No. 269,355.)

The tuning condenser C, and balancing
condenser C, are mechanically linked so
that variation of the tuning condenser
brings about a desired variation of the
balancing condenser. The specification
claims the construction of a condenser
with a separate insulating plate working
in conjunction with another plate on the
rotor of the main condenser, for the pur-
pose of producing the balancing con-
deunser.

Rice-Kellogg Details.
(No. 245,798.)
Convention date (U.S.4.): January Oth,
1925,

Some further details of the coil-driven
Rice-Kellogg type of loud-speaker are
disclosed in the above specification. One
of the chief features of the invention
lies in the method of supporting the
cone. The cone shown in the illus-
tration is of rigid material, and is fixed
to an annular support by a ring of some
flexible material, snch as thin rubber

Coil suspension in the Rice-Kellogg
loud-speaker. (No. 245,796.)

or silk. In order to prevent any un-
desited resonauce, it is mentioned that
the restoring force on the diaphragm
should be such that the natural fre-
quency 1s fuirly low, preferably of the
order of about 50 cycles, although fairly
satisfactory results can he obtained with
a natural frequency as high as 200 cycles.
Owing to the very light and flexihle
nature of the suspension of the edge of
the diaphragm, it is necessary posi-
tively to centre the truncated end of the
cone which carries the coil drive, and
a special form of suspension is therefo e
adopted. The end of the magnet pole M
is provided with an extension E which
carries a spider S fixed by a screw and
washer N. The truncated end T of the
cone is laced to the spider by means of
wires or strings W. This method of
construction enables the cone to move
quite freely with a plunger action with-
out any transverse motion occurring.
Nizes and angles for the cone are also
discussed in the specification, and should
be of great assistance to those interested
in this type of loud-speaker. The neces-
sity for preventing hox resonance is also
dealt with, and another interesting point
is the inclusion of a copper ring in the
end of the pole piece to act as a short-
circuited turn in the field winding to

e permission of the Controller of H. M. Slationery Office, from
¢, 25, S»uthamplon Buildings, London, W.C.2, price Is. each.

damp out any fluctuations when the
supply is affected by badly rectified cur-
rent, or commutator ripple.

0000 .

Variable Coupling.
(No. 269,668.)

Application date: January 22nd, 1926.

J. K. im Thurn and G. W. Harris de-
scribe in the above specification a form of
coupling in which the movable coil is
caused to rotate simultaneously with a
lateral movement. The arrangement
should be quite clear by examination of
the accompanying diagram, where the
fixed coil is shown at F and the movahle
coil at M. This is mounted on a shaft S
fixed to a carriage C, which works on
guides G. A spindle A actuates a link
motion located on the end of the shaft K.
It will be noticed that rotation of the
spindle A will cause the link motion to
rotate the coil M on the carriage C, and,
simultaneously, cause the carriage to move
upwards or downwards according to the
direction of rotation. As the furthest
point of travel of the coil M is ap-
proached a pin P in the link arm X en-
gages a puide plate Y on the link arm Z.

Variable coupler with link motlon.
(No. 269,668.)

This enables it to be carried over the top
dead centre in a direction dependent
upon the original rotation of the spindle
A,
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Practical Notes on
Capacity Neutralisation.

HERL is no subject perhaps in the
whole of wireless receiver design more
deserving of careful study than the art

of neutralising the effect of the inter-electrode capaci-
ties in a hwh frequency amplifier. Such a subject
has nearly alw ays been approached from two extreme
qtam]pomts, either the purely theoretical, in which prin-
ciples only are dealt with and practical difficulties some-
what ignored, or else the purely constructional, in which
speuﬁc der(tnons are given how to build a particular type
of neutralised receiver.

The present article purports to steer a middle course
Letween these two extremes, with the object of enabling
the experimenter to tackle the practical aspects of neu-
tralisation on his own, and in some measure to correlate
these with the general theory of the subject.

A Typical Circuit.

In order to fix ideas, it would he convenient to con-
sider a practlml case of c11)acm neutralisation, in which
a circuit is emploved which is basically that of the
“ Evelymm Four.”” This consists of an input tuned
circuit 1.,C,, an output tuned circuit L,C,. a pnmnrv
coil I., coupled to L,, and a neutralising coil L/;, the
free terminal of the latter being (‘oup]ed through a

Wire
Waorid

&
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Fig. 1.—Circuit of typical neutralised H.F. ccupling.

neutralising condenser the grid terminal of

L,C,.

The primary object of neutralisation is to prevent any
voltage developed in I.,C, from being transferred back
to L Cl, and thereby producmfT a regenerative effect.
Such transference of voltage mainly takes place through
the primary coil L, and the inter-electrorle capacity of the
first valve, and it is in order to counteract this effect that
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the neutralising winding I/, and the condenser
Y, are introduced.  On the other hand. we must
_',/ regard as being strictly relevant the problem of

the other possible couplings between L,C, and L,C,.

These are of two kinds, e]ectroqt"ltlc and electlo-

magnetic. and, while the Latter is considerably the maore
important the former, if present in excess. will constitute
a difficulty.

In m\estwatmfr a circuit of this nature it is essential
first of all to have a clear idea of what to look for, and,
secondly, an experimental method of looking for it.

Under the first heading let us consider \\hat happens
in a valve circuit having two tuned circuits respectively
connected to the grid and plate. A simple tuned anode
arrangement is shown in Fig. 2. in which the transformer
coupling. characteristic of
Fig. 1. is omitted for the

sake of simplicity. The~
valve capacity has been
shown in dotted lines as | (o
Co. an! no means of neu- | &
tralisation is embodied ; for | &
the purpose of the present | 5

discussion we will assume
that some means exist of
varying C, through zero to
a negative value, the latter
state of affairs correspond-
ing to one where an excessive neutralising correction is
emplo‘\ed

Fig. 2.—Tuned anode circuit
showing valve capacity Co.

Regeneration and Anti-regeneration.

In considering this arrangement we will make one of
two assumptions from genera] experience, the first being
that a circuit. as shown in Fig. 3 (@), in which a pure
inductance L., takes the place of the tuned circuit I.,(,.
and a condenser of reasonable size Cj supplements the
capacity C, of the valve. favours the production of oscil-
lations in LC This is readily demonstrable either
by mathematxca] analysis or by a simple experxment On
the other hand, the anangement shown in Fig. 3 (0). 1
which the plate impedance takes the nature of a pure
capacity, is anti-regenerative and tends to throw addi-
tional damping into the circuit I.,C,.

If in either of these figures we imagine the condenser
Cg to be reduced in \nlue, the regenerative or anti-
regenerative effect will diminish and u]tlnntely become
zero when Cy is zero. If we then imagine Cy to be
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made negative the two cases will become reversed—that is
to say, Fig. 3 (a) will represent a regenerative and
Fig. 3 (%) an anti-regcnerative arrangement.

Reverting naw to Fig. 2 we must consider the case
where the circuit 1.,C, is tuned in any manner through
resonance with the circuit 1.,C,, or, better still, through
resonance with a certain specific wavelength which it is
dlesired to receive. At the exact resonance point it is well
known that I.,C, partakes of the nature of a pure resist-

HT+
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Fig. 3.—Regenerative circuit (a) with inductive load in anode
circult, and (b) anti-regenerative arrangement in which the load
is capacitative.

ance of very high value. By adjusting the value of &
on either side of the exact position for resonance we in-
troduce an eclement of reactance—that is to say, we may
regard the high resistance corresponding to resonance as
being shunted by either an inductance or a capacity.
If the condenser (", is too small for resonance (ie., if
the circuit I.,C; is *“ below resonance ’’), the reactance
will be inductive, and the circuit will hehave as if it
were an arrangement like Fig. 4 (a). If, on the other
hand, C, has a value greater than that corresponding
to resonance (i.¢., 1.,C, is above resonance), the reactance
will be capacitative and the circuit equivalent to
Fig. 4 (&).
Condition for Stability.

Tt thus appears that the tuned circuit L,C, may be
adjusted to produce a regenerative effect whenever there
is capacitative coupling between the two circuits and in-
dependently of whether this coupling is positive or nega-
tive. In other words, nothing but a reduction of the capa-
citative coupling to zero or a negligible value will suffice
to produce stability in the circuit, as by juggling about
with the tuning condensers
C, and C, we can produce
a state of affairs tending to \
oscillation if the circuit is
over-neutralised, just as L
readily as if it under-
neutralised, or not neutra-
lised at all. (@ ()

In all our experiments,
therefore, which relate to P, & — Eastvaient slecurea
the neutralisation of the cuit (a) with the condenser set

. . . below resonance and (b) above
tunéd circuits, we look for resonance. )

JULY r3th, 1927.

a state of affairs where the neutralising condenser has a
critical position for stability, and gives rise to instability
if adjusted to a value either lower or higher than this
critical setting. It should be added that these remarks
apply to what may be designated as reactive coupling,
i.e., capacitative or magnetic coupling between the
elements of the tuned circuits themselves. Cases occur
where a state of affairs corresponding to conductive
coupling occur, and these give rise to a unidirectional
effect, 7.e., the coupling is either regenerative or anti-
regenerative for all settings of C, and G
stance, if in Fig. 2 we connect a resistance, suitably pro-
tected by .a large condenser in series, between the grid
and plate of a valve, this will always produce a damping
effect on circuit L,C, ; conversely a resistance in IFig. 1
placed in shunt across C, will always produce a regenera-
tive effect upon L,C,, however the settings of G, and C,
are varied in relation to each other.

Neutralisation and Damping.

A further important principle to grasp is the necessity
for neutralisation, as opposed to a mere damping of the
circuit which is most prone to instability. Without going
into the theoretical reason for this fact we may simply
refer redders to the very simple experiment of comparing
the cperation, say, of an ‘‘ Everyman Four ' receiver,
first as it stands, and secondly, deneutralised, but with
the circuit I.,C, reduced to a state of stability by the
application of positive grid bias. It is necessary there-
fore to counteract a reactive coupling by another re-

A circuit of this type will constitute a regenerative arrangement
if colis L, and Ly have their axes parallel and direction of winding
in the same sense,

active coupling if satisfactory neutralisation and good
signal strength is to be -attained: on the other hand it
would be useless to cure self-oscillation in the arrange-
ment of Fig. z by the suggested anti-regenerative con-
nection of a resistance between plate and grid.

We next come to the important questiori of the differ-
ence between electromagnetic and electrostatic couplings
and the necessity for considering these two types
separately.  First with regard to the sense of electro-
magnetic coupling we may again argue from general ex-
perience without going into theoretical questions.  In
Fig. 5 the reaction coil I, is magnetically coupled to L,
in the same sense as it would be if these two coils were
identical, and had their axes parallel, and their windings
in the same sense. Such an arrangement gives rise to the
production in 1., of a voltage opposite in sense to that in
L,, and a regenerative effert is obtained. Since voltages
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in L, and L, are opposite in sign, it is permissible to
define the miutual inductance in this case as being nega-
tive ; if therefore we speak of the natural (inter-electrode)
capacity couplings between the circuits as positive we
arrive at the fact that a positive capacity coupling and a
negative magnetic coupling have an equivalent effect.

Without going more deeply into the matter we may
say that this proposition is readily extended to the case
of Fig. 2z, whether the effect of the coupling in any
particular case is regenera-
tive or anti-regenerative. A
difficulty arises, however. in
the case of Fig. 1 according
as to whether the mutual in-
ductance between L, and L,
is positive or negative.  If
positive, then the above
remarks apply as they stand,
if negative then the effect of
mutual inductance between
I., and 1., is opposite to that
previously stated.  On the
other hand the effect of the
valve capacity is entirely independent of the sense of
the mutual inductance between I., and I.,.

The important question with regard to magnetic
coupling, however, is not its sense, but its numerical
value, and it is of fundamental importance to bear in
mind that a capacitative and a magnetic coupling be-
tween two tuned circuits can be numerically equal for
one wavelength and one wavelength only. For values
below this critical wavelength the capacitative coupling
predominates, and for values above the magnetic
coupling. If, therefore, the receiver is correctly balanced
at one wavelength it will not be correctly balanced at any
other in the event of mixed couplings being present.

We may now turn to practical considerations, and it
is clear that what we require in the first place is a con-
venient experimental method of determining when a
state of balance has been arrived at.  Putting this in

Fig. 6.—The use of a buzzer
circuit for neutralising a re-
ceiver in the absence of strong
signals from a nearby station.
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more precise language we mean to say that the production
of a voltage V, across L,C, (see Fig. 1) will in general
give rise to a voltage V, across L,C,, and the object of our
endeavours is to adjust matters so that V, is zero what-
ever the value of V,.  As an alternative, provided the
first valve is extinguished so that only its capacity effect
remains, we may excite the circuit I,C, so that a voltage
V, is produced across it and make our adjustments so
that V, is zero. This latter method has the advantage
that in the case of a receiver as normally constituted we
may use the detector valve and low-frequency amplifier
just as it stands. On the other hand such a method of
procedure fails to take into account secondary effects such
as that caused by the flow of high-frequency feed current
in the plate circuits of the H.F. and detector valve.
Inasmuch as the second method is the simipler and will
give a great deal of information regarding the behaviour
of the circuits it may be conveniently considered in the
first place.

let us assume, therefore, in Fig. 1 that the first valve
is extinguished ; it is then necessary to find a means for
strongly exciting L,C, so that a signal of sufficient in-
tensity is in general transferred to L.C, to enable a
balance to be obtained such that this signal is reduced to
zero intensity.

Experimenters who live close to a broadcasting station
may find that a connection of the aerial to the receiver
in the ordinary way provides an adequate signal for the
purpose. For the benefit of those who are not so situated
the writer would suggest the simple arrangement of
Fig. 6. Referring to this figure a single turn or two
turns of wire are connected loosely round the former of
L,, or in an equivalent position in the case of a plug-in
coil. In series with this winding is connected a buzzer
and a cell, for which purpose an extension of twin
flexible lead is convenient. Such an arrangement pro-
duces only a negligible field of its own, the effect in the
detector leing entirely that of the current induced in
1.,C,. By this means signals of ample strength are
transferred to J1.,C, in the event of any slight out-of-
balance being present.

Brandes Novel Test Scheme.

A New Brown Product.

A novel test scheme in connection with NEWS FROM THE Perbaps the most interesting article in
their 3-valve receiver has been arranged the current ‘“ Brown Budget '’ relates tc
by Messis. Brandes, Ltd. Fifty members TRADE. the * Crystaframe’ receiver with frame

of the public (one from each of fifty
towns all over the country) have been in-
vited to carry out private experiments in
their own homes with the Brandes Three,
the receivers to be installed absolntely
free of charge, complete with loud-speaker

graphic address will remain the
viz., Telephone Number :
Telegrams : ** Mullard, I.ceds.”

aerial, designed for use within 6 miles
from any British broadcasting station.
The * Crystaframe ™ is fitted with a per-
manent detector and can be operated by

same. ; -
the unskilled with greatest ease.

Leeds 26360 ;
co0o0o

and all accessories.

The ohject of these experiments is to
determine whether the conclusions of this
“jury " indicate that the receiver will
meet with general requirements if put on

the market.
0000

Mullards in Leeds.

Readers in Leeds and district will be
interested Lo note that the Mullard Wire-
less Service Co., Ltd., have taken new
premises for their Leeds depot at 33, York
Place, l.eeds. The telephone and tele-
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The Osram Bulletin.

“ Choosing & Low-frequency Trans-
former '’ is the title of a useful article in
the cwrrent *‘Osram G.E.C. Bulletin.”
The recent * Osram ” valve demonstra-
tion at Whiteley’s is described and some
interesting notes appear regarding the
new 2-volt ‘“ Osram’ valves, known as
the DEIIL 210 und DEL 210. for which full
working data and operating hints are
given. .

Battery Elimination.

Messrs. Rich and Bundy. the trans-
former manufacturers. of New Road
Ponders End, have issued a useful bro-
chure containing valuable hints on the use
of the mains supply for the operation ot
radio receivers. Battery eliminators al.
ready described in The Wireless 1World
are dealt with. and the reader is intro-
duced to the varions types of R. & B.
transformers and chokes suited to his
needs.
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INTERNATIONAL ASPECTS OF BROADCASTING.

Sir,—Myr. Bertram Munn’s jetter, which appeared in your
issue of June 20th, should be reud in conjunction with your
Editorial of June 22nd, and the currespondence therein referred
to.

The B.B.C. hclds a monopoly in so far as broadcasting from
this eountry 15 concerned, and so appears to be the only present
source of Empire broadcasting Your correspondent in conse-
quence need not be unduly alarmed, and can, for the time being
at any rate, rest coutent in the knowledge that no part of his
licence fee is likely to be squandered in keeping our emigrant
population in touch with the Mother Country or assisting in
the development of British enterprise, although it is unlikely
that the cost of establishing a short-wave station capable of
giving an intermittent Empire service would entail expenditure
heavy enough to imply a reduction iu the quality of the enter-
tainment he expects and gets,

‘The establishment of such a station would give a further im-
petus to broadcasting, and encourage the evection of similar
statigns in other parts of the Empire to the obvious advantage
of listeners in this country, whose interests are not centered
round the parish pump.  There is no reason why transmissions
from this station should in any way interfere with the regular
programmes, and its operation would give the B.B.C. valuable
and first hand information on short-wave working. The writer
further contends that the development of international trans-
missions will have the effect of materially increasing the num-
ber of listeners in this country, thus augmenting the revenues
of the B.B.C., and that from this point of view alone the matter
is worth perusing,

Does Mr. Munn really represent the views of the remaining
two million two hundred and forty-nine thousand nine hundred
and ninety-nine listeners mentioned in his letter, or is it pos-
sible that a considerable proportion of them would welcome an
extension of the general interest of broadecasting on other than
purely parochial lines? G. ROLLAND WILLIAMS.

London.

June 29th, 1927.

Sir,—Mr. Munn in his letter published in your June 29th
issue complains of loose thinking and talking and then proceeds
to demonstrate how it is done. He presupposes that an Empire
Lroadcasting station would be employed to disseminate propa-
ganda of uplift to the dominions and colonies and the world
at large, whereas the movement under discussion aims simply
at the establishment of a short-wave station capable of radiating
ordinary broadcasting programmes at a greater distance so
that they may become audible in onr dominions and colonies ;
becanse, some people place a differeut interpretation upon the
functions of a short-wave station Mr. Munn condemns the whole
movement. The station could, incidentally, be employed for
announcements and utterances of general public interest, but
that would not necessarily mean diverting the whole of the
home broadcasting service from ordinary programmes.

In predicting boredom from the utterauces of Prime Ministers
and prominent politicians, Mr. Munn forgets that they owe their

eminence partly to their ability as public speakers, and they
are usually worth listening to. Many will agree that the Prime
Minister is far more interesting and at times far more amusing
than many of the cross-talk comedians who favour us with
their efforts. Ancient jokes are no less trying than hoary
platitudes,

On the financial side Mr. Munn is rather parochial, and one
cannot help feeling that his undeniable wit might have been
employed to better purpose. A short-wave station if charged
to B.B.C. revenue would not make any appreciable difference to
the corporation’s resources, aud it would not, in point of fact,
be without interest to B.B.('. licensees, if one may so term
them, now that there is an awakening interest in short-wave
work, Tlere is nothing new in a minority paying for a move-
ment of national interest and importance. "An occurrence of this
nature happened as recently as 1914; on this occasion some
hundreds of thousands of colonials participated in an event of
national or imperial importance without reckoning up before-
hand the financial aspects of the situation as it affected thejr
persons.

However, it would be a perfectly proper arrangement for the
cost of an Empire broadcasting station to be met out of the
residual of the licence money after payment of the B.B.C.
allocation. This surplus would in the ordinary way, one
gathers, be absorbed by the Exchequer, so in this manner the
station would in effect Le supported by the State and the
amounts available for providing vaudeville artists and others
wonld not be tampered with, and Mr. Munn would not feel
that any portion of his annual ten shillings had been. misspent,

Gaiches, France. H. D. HARRIS.

July 2nd, 1927. .

TUNING NOTES.—A SUGGESTED B.B.C. SERVICE.

Sir,—I write to point out a way in which the B.B.C. could
be of very material assistauce indeed to all those who are inter-
ested in determining fairly exactly the capabilitics, both of
their receivers and their loud-speakers, to reproduce with reason-
able accuracy the music transmftted.

What is required is that each station should transmit occa-
sionally—suy once a week or once a fortnight—a set of eight
or ten pure musical notes, as free as possible from harmonics,
lasting perhaps a minute each, and varying in frequency from 25
to 5,000 cycles. Al notes should, of course, be transmitted at
the same intensity,

‘Those who have no measuring instruments would be able to
form a fair idea of the overall reproduction of receiver and
lond-speaker together by the simple process of comparing the
aurgl inteusity of tne various notes : this might perhaps be facili-
tated by running up and down the scale a few times fairly
rapidly, after the separate minute-long transmissions are over.

The receiver itself, apart from the loud-speaker, could be
very simply checked hy mcasuring, by means of a Taylor volt-
meter (not necessarily calibrated), the volts across the loud-
speiker terminals; this voltage should. of course, be the same
for all the notes if the receiver amplifies all notes alike. and,
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BOTTOM BEND DETECTORS.

]IT has been found that the majority
ot modern  high-magnilication
valves, when used as anode rectifiers
with conventional H.T. voltages and
anode resistances, require approxi-
mately two volts negative on the grid
for best operation. The best and
most certain wav of obtaining this
bias is to use two dry cells in con-
junction with a potentiometer con-
nected across the L.T. supply in
such a way that the negative surplus
voltage of one volt may be opposed
by the application of a suitable posi-
tive voltage. By this plan it is pos-
sible to make an accurate adjust-
ment, which. it should be noted. is
only necessary when dealing with
weak signals, and. moreover. with
such valves as have a sharply defined
lower bend.

When connecting up a temporary
or experimental receiver it is useful
to know that a disused accumulator
cell. which, though incapable of giv-
ing current, may very possibly supply
the correct bias for the average de-
tector valve.

cocoo0
IMPROVING THE BUZZER
WAVEMETER.

A NUMBER of amateurs who are

in possession of buzzer wave-
meters. many of which were designed
before sharply tuned valve receivers
came into general use, will often find

that the emitted wave 1is too
““ hroad !’ for accurate and close ad-
justment.

An examination of the average in-
strument will show that the shunted

A 27

A Section Mainly for the New

buzzer. dry battery. and switch are
shunted across a portion only of the
coil, as shown in Fig. 1. It is use-
ful to know that the ‘* sharpness ”’
of the emitted wave may be increased
very considerably by reducing the
number of turns included in the
huzzer circuit. Referring to the dia-
gram, this alteration may be carried
out by moving the tapping Y away
from the end X of the coil towards
the end marked Z. This alteration

X
A
L l O
SHUN T ED|
BUZZER
3 A

Fig. 1.—Reducing damping in a buzzer
wavemeter.

will result in some diminution of sig-
nal strength, but as many wavemeters
—particularly ex-Government instru-
ments—were designed for use with
crystal receivers. a considerable de-
crease in intensity may be tolerated
when the emission is to be picked up
on a modern valve set.

0000

TELEPHONE CONNECTIONS.

X/ HERE it is desired to operate

several pairs of telephones
from the same receiver. it is usual to
connect the varions pairs all in
parallel with one another. This prac-
tice has probably arisen because of
the fact that if the parallel connec-
tion is adlopted the removal or break-
down of one pair does not affect the
others, thus permitting extreme sim-
plicity in the arrangement and wiring
of the output terminals

Reader.

Where a valve receiver is in use
this method of connection is definitely
wrong, for the impedance of any
valve likely to be used to feed tele-
phone reccivers is far higher than
that of one pair of telephones. If
this one pair is replaced by two in
parallel the fofal output from the
valve will therefore be reduced, and
as this reduced output now has to
supply two pairs instead of one, the
signal strength in each will be less
than half the original value.

If. on the other hand, the second
pair is connected in series with the
first, the total output from the valve
will in most cases not fall far shoit
of double its original valne. so that
cach pair of telephones will now give
signals practically as loud as those
in the original single pair. This pro-
cess must not e carried too far, of
course, but with the usual valves used
for supplving telephones the simple
series connection is best for any num-
ber of pairs, up to cight at least:
with eight pairs or more the experi-
ment may be tried of connecting in
series-parallel, the telephones bheing
arranged in tv. ~qual series chains,
the two chains leinz connected in
parallel with one another

In the case of loud-speakers. much
the same argument applics up (0 any
number that i~ likelv to be required
and in adidition t little ext
strength as compaied with the paralle
connection. the series arrangement
witl help to bring ont those clusie
low notes if the loud-speake .
capable of reprotlucing them.

When a crystal set is in question, it
becomes difficult to lay down any
hard-and-fast rule, on account of the
large differences between crystals.
but it is usually found that the
parallel connection is best, especially
when signals are loud.
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SELECTIVITY AND THE RECTIFIER.
THE selectivity of a receiver is de-

pendent, to a surprisingly large
extent, upon the type of rectifier em-
ployed, an anode rectifier being very
considerably better from this point of
view than a grid rectifier. This
superiority is due to two distinct
causes.

The first reason for the_poor selec-
tivity that accompanies the use of a
grid rectifier is the well-known fact
that this type of rectifier, by virtue
of the grid current that is essential
to enable it to rectify at all, imposes
a comparatively heavy load on the
tuned circuit that immediately pre-
cedes it. No matter how scrupu-
lously ““ low-loss '’ this tuned circuit
may De, it must inevitably tune flatly
when the damping due to grid-cur-
rent is introduced, for this damping
may be equivalent to introducing a
resistance of any value up to fifty
ohms or more into the tuned circuit.

Were this all, the cure would not
be far to seek, for the introduction
of reaction into this circuit can be
made to wipe out all the added re-
sistance, so that at the cost of an
extra control on our receiver we could
combine the sensitivity of grid recti-
fication with the selectivity of anode
rectification. If this arrangement be
tried, however, it will be found that.
although the point of maximum signal
strength can be made as sharp as
could be desired by the use of suffi-
cient, reaction, the local station can-
not be completely silenced as readily
as when anode rectification is in use.

This residue of local station signals
over a wide range of wavelengths is
due to that very property of the grid
rectifier for which we emplov it,
namely, its sensitivity to weak sig-
nals. Suppose that the detector cir-
cuit is tuned to a distant station, not
far removed from the local station in

" wavelength, and that the voltage fed
to the detector by that station is,
under these conditions, one-tenth of
that supplied by the distant station.
The distant station will then be
heard, but there will be an annoy-
ing undercurrent of local station. If
we now substitute an anode rectifier,
its relative insensitiveness to weak
signals will cause it to ignore alto-
gether the small residue of signals
from the local station, so that the
listant transmitter only is heard.

Thus, in addition to the true selec-

-
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tivity, due to the almost complete ah-
sence of damping of the tuned circuit
by the detector, the anode rectifier
provides us also with a kind of spuri-
ous selectivity by its refusal to detect
weak signals. Moreover, no reaction
is necessary provided a low-resistance
tuned circuit is employed, so that if
we are willing to put in some other
control to take its place we can add
another tuned circuit to our receiver,
either in the form of an additional
H.F. stage or as a loose-coupler.

cocco

THE TANTALUM RECTIFIER.

L'THOUGH electrolvtic rectifiers

have among amateurs generally
a bad reputation as being ‘ messy *’
and uncertain in operation, it may
be pointed out that the combination of
tantalum and lead electrodes in
dilute sulphuric acid is free of
many of the defects of the ordinary
Nodon cells. It is probably correct
to say that tantalum rectifiers may be
most usefully employed for the pur-
pose of charging H.T. accumulators,
and a diagram showing the connec-
tions for this purpose is given in Fig.

‘2. Each cell may be mounted in a

glass or earthenware vessel with a
capacity of a pint or less. One elec-
trode is made of a strip of sheet lcad
of sufficient length to reach to the

LEAD
/

5

S

°
+
Se

TANTALUM
HT
BATTERY

A.C MAINS
]
Hl'-

Fig. 2.— An_electrolytic rectifer for
charging H.T. accumulators from A.C.
mains.

Lottom of the jar, and with a width
of } inch or more. The second is a
narrow strip of tantalum about  ith
inch wide and a few thousandths of
an inch in thickness, which should
dip about 2 inches below the surface
of the electrolyte with which the cells
are filled to within about an inch
from the top. The electrolyte is
dilute sulphuric acid, as sold for ac-
cumulators, with a specific gravity of
about 1,250.

A lamp rated at 6o watts is in-
serted, and will generally pass a

JULY 13th, 1927.

current suitable for charging the
ordinary lattery; one of higher or
lower resistance may, of course, be
substituted if desired.

The arrangement as shown is suit-
able for supply voltages in the order
of 200; an extra cell should bhe
added for operation on 240-250 volt
circuits.

cocoo

INCREASING THE CAPACITY OF
A VARIABLE CONDENSER.
I[.\’ the course of experimenting we

sometimes find that none of our
spare variable condensers go up to
quite a high enough capacity for the
particular work in hand. A simple
and effective expedient when the con-
denser is not built into any case or
box is to immerse the vanes com-
pletely in oil. Since the dielectric in
the space between the fixed and| moving
vanes is now oil instead of air the
capacity is a little more than doubled,

. since the dielectric constant for most

oils is between 2 and 3. High-grade
transformer oil is about the best, but
this is not usually likely to be at
hand.  Ordinary domestic paraffin oil
answers well, as most samples seem
to have excellent insulating proper-
ties. ‘The condenser may he mounted
with its vanes vertically downwards in
a clean jar, and oil is poured into
the jar until all the vanes are com-
Dletely covered. The moving vanes
should be briskly rotated backwards
and forwards a number of times in
order to expel any air bubbles between
them.
o000

WINDING REACTION COILS.

T is not generally realised that so-

called *‘ low-loss '" construction is
unnecessary in a reaction coil, and,
indeed, is sometimes definitely detri-
mental. In the anode circuit in which
this coil is included we are dealing
as a rule with superabundant energy,
and so high-frequency and even
reasonable D.C. resistance are mat-
ters of small importance. The use of
large coils of thick wire will have the
effect of increasing capacity Letween
grid and anode inductances, with the
result that changes in reaction
coupling will materially alter the tun-
ing adjustment, making the operation
of the receiver much more difficult.
As a rule, it is as well to wind such
coils with fine wire, of from No. 30
gauge downwards.
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HOWLING IN L.F. TRANSFORMER-
COUPLED AMPLIFIERS.
HERE two or more trans-
former-coupled L.¥. amplify-

ing stages are used trouble may be

experienced with the set howling at a

high-pitched frequency. This is most

common when the L.F. ampliner is
preceded by a detector valve in which
the grid condenser and leak method
of rectification is employed. The grid
connections of such a detector are
vervy scnsitive to stray electrostatic
pick-up. and in particular are likely
to be affected by the stray field set up

Ly the large L.I". potentials gener-

ated in the last stage of the ampli-

fier ; this provides enough reaction t

maintain the whole amplifier in a

state of L.F. oscillation. This pick-

up by the grid-leak detector is the
seat of a number of troubles for
which the succeeding L.F. stages are
apt to be unjustly blamed.  The
remedy is to arrange the detector lay-
out so that the length of connecting
wire Letween the grid condenser and

Wireless
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the grid of the detector valve is an

absolute minimum. Also arrange
things so that nothing carrving ampli-
fied IL.F. currents comes within

several inches of the grid connections
of the detector valve. This form of
instability is entirely ahsent from re-
ceivers emploving anode bend detec-
tion ; the latter form of rectification,
although not so sensitive, is strongly
recommended.

Sets are sometimes described in
which the detector unit is completely
screened by a metal compartment of
its own. This is an excellent plan as
it materially assists both L.F. and
H.F. stability.

Sometimes. of course, the trouble
does actually arise in the amplifier
itself. The simple expedient of re-
versing the leads to one of the inter-
valve transformer primaries is almost
too familiar to need mention heie.
This is not, however, invariably
effective, especially when there is
electrostatic feed-back from the out-
put to the input of the ampliner.

DISSECTED DIAGRAMS.

INCREASING VOLUME.

HE maximum grid voltage with

which an output valve can deal
without introducing distortion may in-
variably be increased by applying a
greater H.T. voltage than is cus-
tomary, always provided that a corre-
sponding increase is macle to the grie
bias voltage. Unfortunately, how-
ever, the useful working life of the
valve will be decreased by adopting
this plan, but it will be realised that
in any case an additional upkeep ex-
penditure must a/wcays e faced when
an attempt is made to obtain a greater
undistorted output. The capabilities
of an ordinary power valve, with
extra H.T. voltage, may be regarde:l
as intermediate hetween those of the
same valve under normal operating
conditions and of a ‘‘ super-power "’
amplifier.

As a rough guide to the voltages to
be used, it may he stated that a 7,000-
ohm valve, with 150 volts on the
anode. requires about 1z volts nega-
tive grid bias.

Practical Points in Design and Construction.

No. 75.—A Crystal Receiver.

(To be concluded in rext week’s issue.)

The present series of diagrams is infended o show progressively, and in an easily understandable
manner, the various poinis lo which special aftention should be paid, and al the same lime lo assist

the beginner in maslering the art of reading theorelical circuil diagrams.

Under the projected * regional

scheme, high selectivily will, in some instances, be necessary even in a crystal sel; the diagrams given
below, and those to appear nex! week, will show how the ordinary set may be improved in this respect.
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The aerial-earth circuit is
completed through a tuning
coil.

HE inductance of the coil will,

as usual, depend on the capacity
of the aerial and the wavelength to
be received. For the normal broad-
cast waveband, a conventional plug-
in coil of from 35 to 50 turns will be
suitahle with a full-sized aerial. Ior
Daventry, a No. 150 has about the
right inductance value. There is no
point whatsoever in using a coil of

A 29

A variable tuning condenser
is shunted across the coil,

The crystal detector
nected to the aeriai

the coil.
extremely high efficiency, as it is
affected by both aerial damping and,
in the circuit shown in (4), by the tull
damping effect of the crystal.

A variable tuning condenser of
o.0005 mfd. is generally recom-
mended. Its moving vanes should,
strictly speaking, be connected to the
¢ earthed *’ side of the circuit ; capa-
city effects are not noticeable with

The addition of telephones
and by-pass condenser com-
pletes the circuit.

is con-
end of

the comparatively crude circuit shown,
but they come into play with the im-
proved arrangements to be discussed
later.

A hy-pass condenser of from
0.0005 to o.oor mfd. is recom-
mended ; its capacity has a certain
hearing on the rectifving efficiency of
the crystal and should be carefully
determined by trial
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NEWS FROM ALL

QUARTERS.

i

By Our Special Correspondent.

Peace in the Ether.—Sir John Reith’s American Visit.—Transatlantic Programme Exchanges ?
Tiresome Relays.—Doings at Daventry.—The Broadcast Music Lesson,

Less Interference.

While the oscillator is still with us
there seems to be a distinct falling off
in other forms of interference, notably
Morse from ships. Bournemouth listeners
especially are rubbing their eyes (or is it
their ears?) at the arrival of conditions
more peaceful than they have ever before
experienced,

The spirit of reform is particularly
noticeable among ships of the * King's
navee,” and it is possible that this cir-
cumstance is not enéigeoly fortuitous.

°

Bir John Reith and U.S. Programmes.

In May last The Wireless World gave
the exclusive news that Sir John Reith
had received an invitation to attend the
inanguration of the new building of the

L )

L
T ,
l ‘ T:
.

American National Broadcasting Co. in
New York.

When Sir John arrives in New York
in the course of the next few weeks he
will concern himself with an interesting
proposition which is being very warmly
sponsored by the N.B.C. officials. It is
nothing less, in fact, than a scrvice of
** across-the-ocean *’  broadcasting, by
which London and New York would regu-
larly exchange feature programmes for
the edification of their respective
listeners.

0000

The Hopeful President.

This may, or may not, be an attractive
prospect, but, to judge.from the quality
of recent relays of America in this
country, the technical aspect of the

THE FINISHING TOUCIIL.

Bucks, have been equipped with broadcast receivers as permanent fixtures. ‘The

photograph shows a typical instrument—a 2-vaive Gecophone and loud-speaker. To

avoid disfiguring the countryside with hugly ;aerial poles, the aerials are concealed in
the attics.

Over 250 new houses on the Richings Park estate at Iver,

matter would demand a fair amount of
consideration before anything like regu-
latity could be approaciied.

Mr.  Aylesworth, Dresident of the
National Broadcasting Co., would have
it appear that these difficulties are van-
quished, but his buoyant outlook seems
a little in advance of modern thought.

cooo
A Plan.

** Tremendous technical and engineering
problems, as well as difficult programme
arrangements, due to the difference in
time between London and New York, had
to be solved before any plan could be
formulated,” declared Mv. Aylesworth n
a recent speech at Denver. * We feel,”
he added, *‘ that we have now made suffi-
cient progress to propose a definite plan
of co-operation with the British broadcast-
ing system.”’

All this is good to know; the question
is whether the B.B.C. is ready to fall in
line with these ambitious proposals, and
whether their present technical resources
are adequate.

cocoo
Relays Which Exasperate.

Many listeners were doubtless enjoying
the excellent music by Jay Whidden's
dance band on Tuesday of last week when
Keston butted in with a very indifferent
relay of dance music from ‘America. I
wonder how many of the aforesaid
listeners experienced a thrill of pleasure
at the interruption, and how many of
them experienced something quite = dif-
ferent ?

Myself, T came within the latter cate-
gory, and T don’t suppose 1 was the only
listener who found himself asking why
Keston still performs this *“ turn * in the
middle of other progranies.

cocoo

No Novelty.

There is now no movelty in relaying
programmes from America. It has hecome
one of those things which should be done
well or not at all.

cooo

A Savage Handicap.

It is sometimes forgotten, perhaps, that
the engineers at Keston labour under a
soul-destroying handicap.  Atmospherie
conditions over the Atlantic often flue-
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tuate from minute to minute, and while
an American transmission may be re-
ceived well-nigh .perfectly at one moment,
by the time arrangements have been made
to break in npon the regular progranme
in order to effect a relay, fading and
atinospherics may have intervened with
savage severity.

This explains why B.B.C. engineers
whose dnties take them to Keston often
wear the hunted look of an electric hare.

6000
Hare and Hounds.

Talking of electric hares, what about a
running commentary on a greyhound
race? The electric hare could quite coni-
fortably carry a microphone on the small
of its back ‘and eunable ns to hear the
pants of the top dog.

If the hare were caught, and the micro.
phone swallowed, the listening pubiic
would learn something of a greyhound's
inner feelings.

0000

Doings at Daventry.

Experiments continue at Daventry
with the new regional station, but I
understand that we need not expect any-
thing in the shape of a serious alterna-
tive programme until the station has heen
duly licensed by the Post Office. probably
early in Aungust.

That the programme will be of an
alternative nature is certain, te.. it will
be distinctive, differing from the fare
offered either by London or Daventry.
Trobably. at the beginning. 5GB’s trans-
mission will be limited to two hours daily,
but, as my Pudsey correspoudent puts it,
an hour of blessed variety is better than
a thonsand of unrelieved avidity.

0000

Waiting for the Post Office.

I gather that the wavelength of 5GB
will he nearer 300 metves than 400, ‘but
this and the question of power vests
largely with the shahs of St. Martin’s.
le-Grand.

0020

Nelson Keys at 2LO.

Nelson Keyvs will give a quarter-hour
turn from 2LO on Monday next, July
18th. The last time he was bhilled for
the T.ondon studio the contract was can-
celled at short notice. but his music-hall
arrangements will not, I understand,
interfere with ibe forthcoming broadcast.

0000

The King's Broadcast Speech.

The programme for the broadcast cere-
mony in counection with the opening of
Gladstone Dock, Liverpool, by the King
on July 19 will include an address to His
Majesty by Mr. R. D. Holt, chairman of
the Mersey Docks and Harbour Roard,
prayers by the Bishop of Liverpool. com-
munity singing, and a {wenty-one-gun
salute fired by the Royal Artillery.

0000

Cricket at Intervals.

A running commentary on the match
between England and The Rest will be
velayed from Bristol on July 23 at in-
tervals between 3.0 and 6.30 p.m.

A 31
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“Lido Lady.”

The numbers to be broadcast in the
excerpt from ‘‘Lido Lady,” which will
be relayed from the Gaiety Theatre on
July 22, ave as follow: * It all depends
on yon'' (Phyllis Dare and Company),
the Charleston Trio Dance (Phyllis Dare,
Dave FitzGibbon, and Harry White).
“Try again to-morrow’ (Cicely Court-
neidge and Jack Hulbert), and Finale (the
Company).

FUTURE FEATURES.
London.

Jory 17tH.—Orchestral and Vocal
Concert Service from George
Street Baptist Church, Ply-
mouth.

Jury  18tH. — ‘““The Vauxhall
Belles.”” A light romantic
opera in two acts, by Herbert
Oliver.

Jery 19tH.—Opening of Gladstone
Dock iy H.M. the King. S.B.
from Tiverpool. Dance Music.

Jury 20tH.—Debate ‘‘ That Opera
is Absurd,” Mr. Basil Maine
and another. Sir Landon Ron-
ald in the chair.

Jery 21st.—The Roosters’ Concert
Party.

Jury 22xp.—Excerpt from ‘ Lido
Lady '’ relaved from the Gaiety
Theatre.

Jurry 23rp.—England v. The Rest—
running  commentary  from
Bristol.

Birmingham.

Jeey  18tn. — “The  Neer-Do-
Wells’ Councert Party,”” relayed
from Royval Leamington Spa.

Bournemouth.

Jory 22xp.—Wagner Programme
from the Winter Gardens.

Cardiff.

Jury 21st.—* As You Like It,”” by
William Shakespeare.

Manchester.

Jory 20Tm.—*‘ 1588.”
Walter Peavce.
Jury 21s1.—* On with the Show of

A play by

1927.”" An evening at Black-
pool relayed from the North
Pier.

Newecastle.

Jury 20tH.—Concert performance
of “The Waterman.”
Ballad Opera Dby Charles
Dibdin.

Jury 23rDp.—“ Mr. Smith Wakes
Up.”” A new one-act comedy
by Vivian Tidmarsi.

Aberdeen.

Jory 18rin.—Lecture Recital by
William Swainson.

Jrry 21st.—Scottish Programme.

Belfast.

Jury 18tu.—* A Trip to the Isle
of Man.” A Holiday saga.
Jeuy 21st.—** Rococco.”” A play

in one act by Granville Barker.

55

Oscillator in the Dock.

A mock trial will be Lroadcast by the
Newcastle station staff on July 18.  Mr.
Oscillator, alias Mr. Knob Twiddler, is
caught red-handed and hailed hefore the
Bench after baving spent the night in a
cell where there were no knobhs except
those on his uncomfortable bed.

0000

For Poor Artistes.

The design of American broadcasting
studios trends towards the production of
an artistic and romantic atmosphere. The
latest suggestion is the incorporation of
swinuning pools.

There is much to be said for this de-
vice, provided that the pool is deep
enough and is equipped with a ducking-
chair.

0000

A Chopin Programme.

A “‘request”” Chopin programme will
be given by the well-known hroadeasting
pianist, Fdward Isaacs. on July 20. It
will consist of the three prelndes, in
C major, B flat major and G major, the
Waltz in C sharp minor, and Dlolonaise
in C sharp minor. On the last occasion
when he appeared before the studio micro-
phone in London Mr. TIsaacs’ brilliant
playing gained warm applause from the
orchestra, who are not always prone to
a display of enthusiasm over a soloist’s
efforts.

0000

The Menin Gate Broadcast.

Two microphones will be used at Ypres
on Sundav. July 24th, when the Menin
Gate memorial is opened by Lord Plumer.
One microphone will serve for broadcast-
ing Lord P'lumer’s address and that of
Sir Laming Worthington-Evans. the
Minister for War, while the other micro-
phone will pick up the band music and
singing, the latter under the direction of
My, Stanford Robinson.

Land lines will convey the speech and
music from Ypres to Ostend, whence 1t
will travel v/« submarine and uuder-
ground cable to London.

0050

Sir Walford Davies’ Book.

Anything that Sir Walford Davies has
to say on the subject of music lessons
by wireless is worth listening to. for Sir
Walford is rightly acknowledged to be
one of the best, if not the best broadcast
lecturers to-day.

In **Music Lessons: A Special Memo-
randum to Teachers.,”” just issned from
Savoy Hill, Sir Waliord Davies gives a
lucid explanation of the methods em-
ploved in the two years’ course of music
lessons now in progress and extending
until July, 1928.

Hints are given regarding the equip-
ment nceded by scholars, the attitude of
the class towards the loud-speaker, the
condition of the set, and sundry matters
which, unimportant at first glance, mean
so much if the utmost henefit is to ba ob-
tained. A\ very readable book.
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The following abstracts are prepared, with the permission of the Controller of

Specifications obtainable al the Pafent Office,

Variable Neutralisation,
(No. 269,355.)
Application date: June 3rd, 1926,

An interesting form of multiple con-
denser for the purpose of varying the
nentralisation present in a high-frequency
amplifier is described in the above Britis
patent by Staudard Telephones and
Cables, Ltd. It is mentioned in the
specification that a neutralising condenser
may be adjusted so that either exact
neutralisation or, alternatively, over- or
under-neutralisation may be obtained.
When a neutralising condenser is em-
ployed for the purpose of introducing a
certain amount of reaction its setting is
not constant over the whole frequency
range of the tuned circuit. According
to the invention, however, the neutralis-
ing condenser is mechanically linked to
the tuning condenser, and so propor-
tioned that it is appropriately adjusted
with the variation in the tuning of the cir-
cuit. A circnit embodying this arrange-
ment is shown in the accompanying
diagram. The aerial is tuned by a con-
denser (', and an inductance L, which
is eoupled to an inductance I, tuned by
another condenser (',. The mid point of
the inductance L, is connected to the
filament and earth while one end is taken
to the grid G of the valve V and the
other end through a balancing condenser.
This consists of the special condenser (A

Af___{
v

L

L

Receiving circuit in which tuning and
balancing condensers are coupled to-
gether. (No. 269,355.)

The tuning condenser C, and balancing
condenser (', are mechanically linked so
that variation of the tuning condenser
brings about a desired variation of the
balancing condenser, The specification
claims the construction of a condenser
with a separate insulating plate working
in conjunction with another plate on the
rotor of the main condenser, for the pur-
pose of producing the balancing con-
denser,

Rice-Kellogg Details.
(No. 245,798.)
Convention date (U.S.4.): January Oth,
1925,

Some further details of the coil-driven
Rice-Kellogg type of loud-speaker are
disclused in the above specification. One
of the chief features of the invention
lies in the method of supporting the
cone. The cone shown in the illus-
tration is of rigid material, and is fixed
to an annular support Ly a ring of some
flexible material, sach as thin rubber

Coil suspenslon In the Rice-Kellogg
loud-speaker. (No. 245,796.)

or silk. In order to prevent any un-
desired resunance, it is mentioned that
the restoring force on the diaphragm
should be such that the natoral fre-
quency 1s fairly low, preferably of the
order of ahout 50 cycles. although fairly
satisfactory rvesults can be obtained with
a natural frequency as high as 200 cycles.
Owing to the very light and flexilile
nature of the suspension of the edge of
the diaphragm, it is necessary posi-
tively to centre the truncated end of the
cone which curries the coil drive, and
a special form of suspension is therefore
adopted. The end of the mag<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>