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Why does the 4 to 1 GECoPHONE
L. F TRANSFORMER cost more
than the 2 to 1 ratio?

Because there is no sacrifice of inductance in
the primary winding of the higher ratio
instrument, and therefore the secondary has
more copper in it to give the higher ratio.
A higher ratio transformer should cost more.
If this is not the case the higher ratio is being
obtained by decreasing the turns of the
primary winding.

Correct proportioning of the GECoPHONE
L. . TRANSFORMER primary wmdlng

prevents burn-out.

Reduced Prices
Ratio2-1 17/6 Ratio4-1 20/

GECOPHONE |

L-F - TRANSFORMERS
for volume and purity
Visit the GECoPHONE Stands

Nos. 140 & 15
NATIONAL RADIO EXHIBITION

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

|
|

REDUCED
PRICE

of
A&TITE

RITISH MADE jidehs]

COLOURED CONNECTING WIRE

Increased sales and improved
manufacturing methods have
enabled us to reduce the cost of
this popular connecting wire,
From September 5 prices are
as follows :—

Quantity oud Pnce]New Price
10 ft. coils 1/2 10d.
Packet of 4 2ft.

lengths
(assorted colours) 1/- | od.

Supplied in six colours (white, black, red,
green, yellow and biue), GLAZITE is the
quickest, easiest and cheapest way of wiring
every set. From all radio dealers.

We are showing at the

RADIO EXHIBITION
Sept. 24—Oct. 1. Stand No. 113.

THE LONDON ELECTRIC WIRE
COMPANY & SMITHS, LTD.,

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

=
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WONDERFUL
PM FILAMENT

A large powerful,
lasting filament with
ample length to ensure
the finest operating
characteristics .. . a
strong, tough filament that
cannot be broken except by the
very roughest handling . . . a
filamentwhose lifeandpowerhave
been proved by National Physical
Laboratory Test to be long and
consistent . . . A British Filament
that gives you the fullest value for your

money and improves all radio receivers.
THE WONDERFUL MULLARD P.M. FILAMENT.

NOTE
the great
length and
robuss con-
struction of the
wonderful P.M.
Filament shown in
the sectional view of
the P.M.5X above.

THE -MASTER -VALVE

NEW P.M. DEVELOPMENTS.

Look out for the Mullard announcement in next
week’s “Wireless World.,” Every valve user
should make a note of the Mullard Stands 164,
165 and 166, National Radio Exhibition.

In addition a Special Double Number of “Radio
for the Million” will be given free at Stand 40.
Do not miss your copy of this valuable radio
publication.

Al Advertisements for ** The Wireless World ** are only accepted from firms we belicve to be thoroughly reliable

Obtainable only in Mullard P.M. Valves.
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, . WIRELESS |
- SPEAKERS =
- 7 et e e
d s By N. W. McLACHLAN, D.Sc. -
] - :
! 3\ 3 HE purpose of this book is to describe in a simple
‘.L <1 Aa o manner the major principles of the design of modern
- Wreloss | loud-speakers—chiefly of the large diaphragm type—and -
= = World ; : ; i & -
CRPES vapwe cxp 2dkpav some associated ~ircuits. Throughout the volume the author
e has refrained fr . too technical treatment of the analytical I
side of the su _:t. The book is clearly written and fully =
= A Practical Manual lustrated by 1 nerous diagrams and photographic reproduc- ]
describing the Prin- tions. A char :r showing how to construct a loud-speaker l
. . i 1 f g
ciples of Operation, will appeal to .any amateurs
= Performance and A Résumé of the Contents: =
Design. GENERAL ACOUSTIC PRINCIPLES: LOUDNESS OF REPRODUCTION
AND ITS INFLUENCE ON QUALITY: RESONANCE CAUSING BLURRING
- OF COMPLEX SOUNDS : PRINCIPLES AND DESCRIPTION OF HORN-TYPE -
- Price 2/6 net Loup-SPEAKERS: LATERAL MOTION OF AIR: EFFECT oF HORN =
LENGTH : PRINCIPLES OF LARGE DIAPHRAGM SHAPE: Cont Dia-
By Post 2/8 PHRAGMS : REFLECTORS: ROOM RESONANCES: STANDING WAVES:
~ AcCoOUSTIC SHADOWS, ETC., ETC. -
» -
From all leading bocksellers or dirvect from the Publishers :
ILIFFE & SONS LIMITED, Dorset House, Tudor Street, London, E.C.4,
W.W.54
-Il—ll_ll_ll_ll—ll_ll_ll_ll-ll—ll_ll-ll

———— e ———

1 ]
ELECTRONS

ELECTRIC WAVES AND
WIRELESS TELEPHONY
By Dr. J. A. Fleming, F.R.S.

) DICTIONARY

of WIRELESS
TECHNICAL TERMS

Definitions of Terms and Expressions
commonly used in wireless
Telephony and Telegraphy.

“wn “n
Compiled by S. O. PEARSON, B.Sc., AM.I.LE.E.,
and issued in conjunclion with
«“THE WIRELESS WORLD"
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ACOURSE of popular lectures delivered by
the author at the Royal Institute of Great
Britain forms the basis of this work. By means
of simple analogies, Dr. Fleming paves the way
to a discussion of the elements of eclectro-
magnetism and an explanation of the scientific
laws upon which wircless telephony depends.

e

eu"naau’;
§
§

HIS volume is intended to serva

as a guide to all those interested
in wireless, who come across, from
time to time, unfamiliar words
in their reading. In such a case,
the DICTIONARY OF WIRELESS
TECHNICAL TERMS proves of
very gpreat use and value. it [9
wel illustrated and cross-
referenced to enable the required
information to be rapidly obtained.

PRICE 2’ By Post 2/3

From all leading booksellers or direct from:

sellers or divect from the publishers :
ILIFFE & SONS LTD. Dorset House,

ILIFFE & SONS LTD.,
Tudor Street, London, E.C.4. Dorset House, Tudor St., London, E.C 4.
\ w.W.48 W.W.4T

e

The whole book is written tn a singularly clear
] and fascinating manner, and all who are anxious
to understand wireless cannot do better than
read Dr. Fleming’s able work. It is an excellent
' starting point for further studies.

5 a%e
P A

Price 7/6 net. By post 8/-

es

AL

Obtainable from all leading book-

Mention of * The Wireless World,”” when wriling to advertisers, will ensure prompt attention. A2
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BUILD
THE BEST
OF THE

R.C. SETS

The
n.c.

THREESOME

N
A\ Ao .
H,77
@\%k b Sl
@g\\”t&_‘}? ¥
Eap !

To-day, after nearly a year of wonderful popularity the R.C.
Threesome continues to be the big thing in wireless.

No wonder! Its reception is so pure, so crystal clear. You get
real volume from the loud speaker — volume innocent of blare.

And so easy to build! You can do it in three hours. And so
inexpensive! The parts cost only £3, or cven less.

FREE INSTRUCTION BOOK & BLUE PRINT

Would you like a free copy of the Instruction Book and Blue-print?
Send the Coupon.

3 EDISWAN

-«2 FILL IN COUPON—SEND NOW!

-

)

w.Ww.7921
Messrs. The Edison Swan Electric Co., Ltd ,

(Publicity), 123/5, Queen Victoria Street, London, E.C.4
Yes, I should like to have the RC. Threesome Instruction Book and Blue Print

NAME ...ce.
ADDRESS...........

V.3

A3 Advertisements for ** The Wireless World ** are only accepted from firms we believe to be thoroughly reliable.
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Igranic Coils
set the world standard
—and they keep it !

Into Igranic Colls are wound many patents (each covering some useful invention),
which only Igranic can use. That is the r why— istently, year after
year—Igranic Coils can be relied upon to keep losses, self—capacity and H.F.
resistance so low as to ensure the nearest approach to the ideal inductance. It is
for this reason that constructors specify them, manufacturers of scts prefer
them—why you, too, should plu3 them in.o your circuit.

Here are a few details of the range—
Igranic Triple Honeycomb Coils in 17 sizes (in-

y by et
l@'{‘l.’ {111l
Igranic Tapped Triple

Honeycomb Coil.
Prices from 3 9.

Igranic Centre Tapped
‘Xlios’ (Extra Low Loss)

Coil,
Prices from 7 - to 10 6.

to form a single centre tapped coil. In five sizes giving

cluding intermediates) from 25 to 1,500,

Igranic XLLOS Coils contain many unique features for

the constructor—adjustable pin and socket for low.
{ capacity, pivot or ordinary mounting : windings totally
[’ f enclosed by bakelite cover: extralow lose. In ten
sizes from 25 to 250.

Igranic Centre Tapped XLLOS Coils are specially roade

ranges between 400 and 3,500 metres.

Igranic Short Wave Colls for the 10 to 100 metre wave
Land. B0 wound of heavy gauge wire sa 10 ensure a
remarkable gensitivity to oscillation. There are four
rizes of 2, 4, 6, or 9 Lturns,

Igranic Tapped Triple Honeycomb—Coils similar to the
standard type, but having two tapping rockets to
enatle it to be usedas an rRperiodic coupler. In five

Igranic “ Xllos™ (Extra
Low Loss) Coils.

for neutrodyne circuits. The winding Js in halver so as sizes for use between 180 to 4,650 metres,

fice them and the entire range of IGRANIC RADIO DEVICES
at your dealer’s or at the Radlo Exhibition. If in the meantime
you would like to read abr ut them write for publication U .218.

ZOMPANY

Prices from 3/910 6 3.

Igranic Short
Wave Coil.

Prices from 26,
149, Branches *
5 ....................... : ereriney uveen Victoria Pirmingham,
: We are Exhibiting at the : e ees"ee' RANIC Bristol, ('..:;a,
:NATIONAL RADIO : 'DO.V Leeds, Glasgow, 1 i Triph
: EXHIBITION, OLYMPIA, | LONDON. ELECTRIC Manchester, Ly e
from 8ept. 24th to Werks: BEDFORD. Newcastle. Coil (,)7 sizes)

; Oct. 1st. 1927 H
i STANDS NOS. 148 & 149 :

Prices from 2 9

“EDDYSTONE”
EVERYMAN FOUR

COILS.

E bave had our attention drawn to our

advertisement in ‘* The Wireless World *’ dated
Aug. 24th, in which we claimed that our design of
coil was a 109 improvement in selectivity and
volume over all others we had tried.

This statement is apt to be misleading, as the reader
may infer that the claimn refers to every make of
“EVERYMAN " coil, and this may not be the case.

We still maintain, however, that our coils are
superior to many of the coils on the market, that
there is no better coil, and that our method of
piercing large windows in the Paxolin former
gives our coil distinction.

BUILD THEM INTO YOUR SET.

“EDDYSTONE” EVERYMAN FOUR
coils, complete with bases, 31/ per set,

THEY SHOULD BE! WHY ?
Because they are obtainable tested on 750 volts, they have the lowest leakage of any
condenser in the world, and are better value all round.
1mid - 3- 2mid - 4- 4mid - 69
Tesled on 750 volta D.C., workine voltage 375 volts. Oblainable at all dealers,
if any difficulty
LOUIS HOLZMAN, 109, Kingsway, London, W.C.2.
Jrish Pree State Distributors: Briscoe Importing Co., 8, Astons Quay. Dublin,

SOLE MANUFACTURERS :—
STRATTON & CO. LTD., BROMSGROVE ST., BIRMINGHAM,

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

A4
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¢IB) SUPERSONIC UNITS

rovide the besl means o
Supersonic HReceplion

Where the extreme limit of range is required without complication,
the supersonic system offers marked and unique advantages.

The MH series of units comprise the Supersonic Transformers,
Auto Oscillators, complete Kits, Block Units, and high-grade
Supersonic Receivers of seven and eight valves. Space precludes
a detailed description of the various applications—suffice it to say
that the units illustrated on this page are of the MBP standard of
workmanship and performance affording results second to none.

THE # BLOCK UNIT or THE SUPERSONIC KIT

provides the Home Constructor with a ready means of assembling
in his own home what is perhaps the most efficient receiver of its
class, A complete description with full constructional details of a
seven-valve Supersonic Receiver may be had on application,
enclosing P.O. for 1/-, the booklet being supplied free to the
purchaser of our Supersonic Kit of Parts.

Price ) Block Unit, including 5-Point Oscillator, £6 . 6 . O
300-600 MNetres

» @D Supersonic Kit of Parts - -£4.7.6
EXHIBITING AT OLYMPIA—SEPT. 24 to OCT. 1—STAND No. 120.

L-M°“MICHAEL™

Manufacturers of Wireless and Scientific Apparatus
WEXHAM ROAD: SLOUGH. BUCKS:

RISH AGENTS: B. N. B. WIRELESS LTD., DUBLIN AND BELFAST.

Telephone : Telegrams :
Slough Radiether,
41-442, Slough.

\ '_W_V_UW‘\/—U—W”'V‘*_,’“ n/aln . anamia e 1
IV VT M M M M T MM D 4+ MH M MH

/2

VamUpn g Ll
'
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‘MM MM
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INTERMEDIATE
STAGE TUNED
TRANSFORMER

Price, Complete in Case, £q4 .7
or scparately, 17 /6 each.

Our illustration is
representative of
one of three tuned
Transformers sup-
plied with the MK
Kit. The remaining
units completing the
Kit are 1 @) Tuned
Filter and 1 MR
Autodyne No. 1, and
Reactor Unit for
Broadcast Band.

-6,

POINT AUTODYN

The Autodyne Units, in
conjunction with the Re-
actor, form the essential
first valve stage. The
Reactor Is attached to the
Autodyne Unit by guide
pins. The Reactor as illus-
trated can be used with any
range listed below.

The Autodyne Units bave
the appearance of the well-
known H.F, Transformer,
but the two windings are
clectrically balanced and
join in a common point.
Guide pins are fitted ready
for inserting the Reactor,

No' l ™" " " (2]
No. 2 (for Duventrv)has a
Price 10

@
COMPLETE NEUTRAL
UNIT € REACTOR

No. 0 has a range of 145-330 M.

Complete with Reactor 17/6.

275-750 M.
range of 600-2000M.

/= each.

—

BI Advertisements for ** The Wireless World "

Pool’s Advertising Service Lid.

are only accepted from firms we believe to be thoroughly reliable.
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FOR TRUEST REPRODUCTION
AND

MAXIMUM VOLUME

Rattos 9

A high-clasa L.F. Transformer
scientiically constructed and
beantifully finished. Warthy
ofinclueslon in 0
the finest mets 12:6
Ratios 5-1 and 3-1

TELSEN ELECTRIC COMPANY LTD.
207, ASTON ROAD, BIRMINGHAM,

‘Phone : Central 3263. *Grams : Escort, Birtminglima.

Tl’le right place
fora poorHT.
battery; — the
ultimate home

of eventhebest! _

= "hRY"
REFUSLE

Why pay good
money to fill
ashcans ? If it's
H.T. you want
invest in a
e CSLA. 28 y
ATLAS
H.T. BATTERY ELIMINATOR

The one thing needed to make wireless ' all pleasure.”” At
practically no cost, this Eliminator gives a smooth, constant
H.T. supply whenever required. Simply plug into the nearest
lamp socket; there is nothing to burn out or go wrong.
Variable voltages and grid bias tappings on most models.

PRICES:

Direct Current Models - from £3 5 0 to £6 10 0
Alternating Current Models - from £5 10 0 to £9 0 0
(Royalties and Valves extraon Alternating Current Models only.)

SEND FOR FOLDER No. 24 to the Manufacturers:
H. CLARKE & CO. (M/cr.) LTD.,
Atlas Works, Old Trafford, Manchester.

—_—

CUT THIS OUY
FOR CABINETS

and post to us for new FREE list illustrating Cabinets as
shown tn * Wiretess World," elc., ewc.

ADDRESS

(Write In block letters please)

CARRINGTON Mfg. Co., Ltd.,

CAMCO WORKS. Sacderstead Road,
S)uth Crovdon.

Telephona : Croydon 0623 (2 lines).
Olympia: Stand No. 12,

!

W.B.

ANTI-PHONIC LOW -LOSS

VALVE HOLDER

Cul open for your .nspection.
Nolice that —
|.—Floating springs and valve

sockets are riveted and
- wwamn soldered.
2.—Springs are at right angles ta valve
sockets, avoiding side strain and
snapping.

3.—The price is only 2/~ cach without terminals,
or 2/3 each with terminals.
Eupplied by all good class dealers from stock.
In case of difficulty write to the makers—

VHITELEY, BONEHAM & CO,,

LTD. - - Duke Street, Mansfield, Notts.

EDFERN'S

REG.NQ. 4694 56.

. NON-METALLIC SURFACE EBONITE )}

RADIO PANELS
for

easy working, positive insulation, beautiful
appearance, and an entire freedom {rom
surface leakage. In black and beautiful
mahogany grain, in nine standard sizes
and prices. The ‘“Ebonart Station Log
Chart " given with cach panel.

Redfern’s EBONITE Low Loss Coil Formers

Designed to give the greatest efficiency

in single layer windings. Made in four

sizes, A, I3, C, and 1, prices 1/6, 1/9,
2/1 and 2/3 respectively.

Size A fits into size B and B into D.

Visit Stand No. 84 Wireless Exhibition, Olympia.

Send for The Book of Ebonart.
Obtainable from all reputable dealers.

REDFERN’S RUBBER WORKS LTD.,
HYDE, CHESHIRE.

WIRELESS VALVE
TRANSMITTERS

Price By W. James.
9/_ A book that deals very thoroughly
net with the design and operation

of small power apparatus,

ILIFFE & SONS LTD,,
Dorset House, Tudor Strecet, London,

By Post 9/6.

E.C4

W.AV.Q

Mention of ““ The Wireless World,” when writing to advertisers, will ensure prompt attention. B2
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The
New
Dubilier
Mansbridge
Condensers—

1 mfd.

3/-

—~and their
prices ’/

Type B.B.
Dubilier Mansbridge. STANDARD CAPACITIES
AND PRICES.
YET another new Dubilier Product—a In Metal Cases.

handsome moulded bakelite case for the . 2 .

Dubilier Mansbridge Condenser in its gg; mfd. g;_ 8.525 mfd. %ﬁ
most popular capacities, still of the familiar 003 2/- 025 . 2/5
maroon colour, still the product of our 004 2/- 03 * 2/5
unique experience in condenser manufacture, 005 20 0-4 N 2/7
and still, in the matter of design and o1 . 2. 05 " 2/10
electrical efficiency, as far ahead as ever. " N

: : A In Bakelite Cases (as shown).

The fractional microfarad condensers will .
. : . ONE Microfarad 3/-
continue to be supplied in metal cases as ) '
before, at the reduced prices shown. TWO Microfarads 4/-

Dubilier Mansbridge coniensers are made in a wide variety
of types and capacities, The type B.B, shown above represents
onc of such types and is suitable for a working voltage of 150
volis D.C.., and this shouid not be exceeded if long life for
the condenser is desired. Other standard types of Dubiller
Mansbridge Condensers can be supplied for working voltages
of up to 600 volts D.C. Write for particulars of our full range.

Advt. of The Dubilier Condenser Co. (1923) Ltd., Ducon Works, North Acton, W.3.

| —

WAA—|D— A A AA—I0— A —a—

Advertisements for ** The Wireless World ** are only accepted from firms we belicve to be thoroughly reliable.
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Use Lotus Coil Holders and
valve Holders in YOUR set.
They ensure perfect, un-
interrupted reception.

Fat. No. 236833
With terminals
2/6
Fithout termini.s

2/3

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
IHolders.

THE “PRINCE”

The ZAREBA is more than
just a wavestrap. It is a
combinatisn of several useful
radi> insiruments. Remem-

bir, Josses in the wave-trap
spell poor

INTERFERENCE

EL IMINATOIL/
A

circuit yeception

OF WAVE-TRAPS!

and must bz avoided. The
ZAREBA bas no losses and
performs each of its functions
with maximum efficiency. It
is unquestionably the greatest
value in Radio to-day.

ARRESTOR,

R.g
THE ZAREBA . . .

Cuts out loral station.
Protects receiver,
Improres selectivity,

Design

THE ZAREBA IS . ..
A Ware-trap.

A Lightniny arrestor,

A Reinart: reaction tuner.

.................................. From all Radio Dealers. Leduces static, An H.F. Transformer
: Two Types : Eliminates Morse, (split primary).

 For ontaide panel mounting. 1t i8 of low-logs desiyn, A Selective Aerial Turr,
i Two-way oo N e 1s ta dusl-proof takelite A Selectire Crustal Net,

i Three-way . 108 container. A Testing Derice.

: For insids bareboard mowuniing s

i with 6in. handls. i Price 12 6 Post Free or 12 10 C.0.D.
¢ Two-way .. Blad

: Three-way . 126 : Order to-day and get your Zareba by return.
earuaet e sanes i COMPONENTS.

RADIO

REPAIRS SERVICE,

GARNETT, WHITELEY & CO., LTD.
Lotus Works, Broadgreen Road, LIVERPOOL.

(Department W.W.)

40-43, FLEET STREET, LONDON, E.C 4.
Telephone: CENTRAL 7747.

| The ﬁ

® H

' &

Wireless :

vtz World

{ s

C.E. PRECISION WIRE WOUND E ERYMAN =

ANODE RESISTANCE $

The wire used in their manufacture is FRICES. F o U R ke
specially made for the purpose anud 20,000 to 50,000 oluns 39 ™

costs fitteen pounds a pound| The 60,000 to 100000 ohuny 49 »

oo emathct e o, give the pures: TRoR e, AL s A 36-P Booklet givi o
manufac e th s X oo Lot - :
;:p{t:d:u‘ﬂon all:r'.:lnnalg. i Each p\'nlue Cl?nler ‘\“nll,lnws ult grder. age oo € gIVIng (E
absolutely constant. ips an e, extra. q A e
Write for full list of C. E. PRECISION Components. full Constructlonal. Det?‘lls of i

C. EDE & CO., LTD., BYFLEET, SURREY. a remarkably efficient ‘ Two- e
Telephone: Byfleet 226. Telegrams: ** Ceprecise, Bydect.,” Control ” Receiver for Long or -

Short Waves.
By W. JAMES.

The “EVERYMAN FOUR” attracted
widesprcad attention when it was first
described in “ The Wireless World.”

1t is a very sensitive sct and has a high
degree of sclectivity. The local station
is perfectly received, and during a normal
evening at least fifteen ditferent stations
may be received clearly at good loud-
speaker strength. (Constructors claim
up to twenty-cight stations.)

An additional long-wave attachment for
Daventry is described in the Looklet.

See STAND 81, National Radio Exhibition,
Olympia. —— Sept. 24th to Oct. 1st.

Price from 2/6

FORMO-DENSOR.
A sound variable condenser
which fills a long-felt want.
Specially designed to take the
place of the hitherto gener-
| ally used Fixed Coundenser.
Specially recommended for usc as :

Neutralising Condenser.
Acrial Condenser.

Crown Works.N.%r;g.dewood Lan:, ﬁl’id ‘(.:"“‘}"““i"' o Price 1/— net By post 1/2 :
“pt . 1 tead: eaction Condenser, & o

o h“:"e' BEY J“mgs - Phasing Condenser. » From the offices of “THE WIRELESS WORLD," Y]
anchester : Mr. J. B. Tone Control Condenser. = Dorset tlouse, Tudor Street, London, E.C4. ~ w.w.6o 33
23 Hartley Street, Levenshulme. tuy FORMO HANDBOOK ~ A
Phone. Heaton Moor 475. Practical (ircuits, Blue Prints. ete., 1 - R R R N L W e e o o o
Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt altention. B4
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NEW COMP

It is only after exhaustive tests

SQUARE SCREENING BOX

Maut finished aluminium, supplied

with baseboard and fixing screws.

Packed flat and casi be assembled
in a few minutes.

List No. 283. 6/-

LOW FREQUENCY TRANS-
FORMERS AND CHOKE

Bowyer-Lowe Low Frequency
Transformers made two years ago
cre still giving excellent service, but
the large amownt of copper and sron
necessary for the construction of an
efficient transformer made them ex-
pensive.  Owing 1o recent develop-
ments we can now supply this trans-
=il E Sfermer at an economic price and Jor
%x those who want the best possible
e b k reproduction there is no other
OKXC choice. Supplied in two rarios

¢ for first and’ second stage.
A List No. 284. Ratio 3-1 22/6
| List No. 285. Ratio 6-1 25/—
i Also in Multi ratio giving 1.8, 3,

.66, 4.5, and 6 to 1. [
ist No. 286 27/6
20/-

P

Square Sereening Box
o T - \

-
2

Also Low Frequency Choke.
List No. 287

. JACK SWITCH
Fills the need for a simple and
positive On and Off switch, is
similar to our jacks in construction,
and fits the panel in the same
manner.
List No. 281 8/-

VARIABLE RESISTOR

Better than the panel rheostat and an
advance on the fixed resistor, for use
on the baseboard of the recerver and
graduated so that settings may be
repeated. Wound under tension ona
non-shrinking former and providing
maximum air cooling. Base 1s of
Bakelite, inade in two resistances.

List No. 289. 5 ohms
List No. 290. 30 ohms

3/-
3/~

I —"

and trials in the Bowyer-Lowe laboratoriés and works,
and the highest standard of performance are assured, that they are offered

M’T’/"/{'@

INENTS for @2

These new 1928 Bowyer-Lowe components represent the latest

phase in component design and performance.
when absolute accuracy
to the public.

SIX SOCKET BASE

B i
‘1‘-1;: ’s:cketé 10 the standard i -
outhern Toss arran, ement, '
and is for use in the gSquan: S>/X S)O(?k G/' B ale
Screening Box or when the six pin 77 >
coils and transformers are to be /
used withoutr a screen. Provided

with six terminals correctly
numbcred. Made of Bakelite. ’
3/6

List No. 291

MARK Il WAVEMETER

overs all wave-lengths between
150/2000 metre. Fitted with q
buzzer, self-contained battery, and
a lamp 1o indicate resonance for
transmitting and other uses where
more conventent. Tuning is very
sharp. Two coils with calibration
charts are contained in case. A
high class instrument which every
serious experimenter should possess
List No. 226—
In oak case .. {8 0 ©O
In walnut case L6 10 ©

TWO SPEED DIAL
Manufactured under Burndept Patent

. 243,218,

This dial is of polished Bakelite 3}
dfx_:m. concealing a double reduction
friction  epicyclic gear, giving a
reduction_of 18 to 1 or a direct
drive. Entirely free of backlash or
noise — all the moving parts being
floating and self compensating for
wear, The Station recorder 1s

pr?‘m:ded y;:hdr hab;, scales - o :
and 1s readily detac e.

Fits 3/16 or 1" spindles. 7_“/0” fp eed 'D/ al
List No. 253, mplete with {// = G N
Station recorder 9/ f//

UNIVERSAL H.F, CHOKE
The ideal component wherever ¢
H.F. Choke 15 indicated. By
virtue of it special sectional ewing.
ing vot only is the distributed
capacity kept at a minimum bug it
will efficiently operate over q very
wide range of wave lengths) Srom
the shortest 1o the longest.
List No. 288 Price g/-

e

C]

Univ

Variable ReSistor Whitelin
Roe: A great advance
over all previous
types  of springy
valve holder. Inter-
electrode capacity
s at a mopumum
and always con-
stant, making it
ideal for the Super-
Het and _short-
wave receivers,

Initial amplitude of
vibration under
shock is large, yet

Valve ﬁe/der

ersal H.F. Choke
X S <

uick g .

and gentle. Maude
of Bukelite, sup-
plied with marked
terminals, soldering
tags  and  fixing
screws. Base 1} in.
square overall with
projection adjacent
1o plate leg of valve

‘“ Whiteline *” for
safety.

List No. 282 2/3

damping is
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\ve burns out
w Ve oug

IIE phenomenal length of serviee which
every Cossor user gels is due to its Kalen-
ised lillament.  No gossamer-like thread of
metal this, but an amazingly strong filament
capable of withstanding with case all the hard
knocks of eversday use,  Next time take no -
chanees.  Choose a CGossor Valve with a
Kalenised filament and know in advanee that
vou will get Jong scrvice and honest value
for money.

/Coss

(

Adul. of A. C. Cossor, I4d., Highbury Grove, Londcn, N 3.
Mention of “ The Wireless World,”” when writing to advertisers, will ensure prompt attention.
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WHAT ARE WE TO THINK ?

HERE is something surprisingly incon-
sistent in the attitude of certain experts
on the subject of short-wave trans-
mission and its application to Empire
broadcasting.

Recently Mr. Kellaway, managing
director of the Marconi Company, in a
letter to 7 /e Zimes, backed the discouraging attitude of
the B.B.C. towards Empire broadeasting which we had
previously criticised as being a policy of *“ waiting for
perfection.”” 1In that letter Mr. Kellaway said, ““ With
full knowledge of the present position as infiuenced by
not onlv our own experiments hut others abroad, we are
convinced that the cause of Empire broadcasting would
have Leen gravely prejudiced had the B.B.C. vielded
to the easy course of taking premature and ill-considererl
action.””  Ahbout a week later, in a statement made to the
Press on behalf of his company, Mr. Kellaway said :
‘“ There is every prospect that before the end of next
year it will be possible for telephone subscribers in Eng-
land to call up subscribers in any of the Dominions by
means of the beam systen.”’

If the state of development is such that a promise of
a telephony service of this nature can be made, 1is it
consistent that Mr. Kellawav should view with so much
scepticism the possibilities of the inauguration of the
much simpler problem of a broadeasting service ?

Now we turn to comnient on some recent views expressed
by Captain Eckersley. We find that his niain quarrel
with our policy of wishing to push on with an Empire
broadcasting station is that he is not technically readyv to
guarantee a satisfactory service, and that until that time
comes he is not prepared to embark on the project and
will not agree to experimenting. Now why, we ask,
should his policy in respect of British broadcasting at
home be different? In a recent article in the official
organ of the B.B.C., Captain Eckersley, referring to
the inauguration of 5GB, says: I would add the word
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of warning that the service is experimental and we cannot
guarantee the same freedom from breakdown as in the
case of our other transmitters.” And again: ‘‘ It was
felt that it would be a pity to deny listeners an alter-
native service just because it might be less regular than
normally.””  This is preciscly our own argument in favow
of starting an Empire transmitter at once even if only
certain parts of the Empire receive it at first ani then
perhaps somewhat iniperfectlv.  We venture to think there
must be more behind this attitude than has been «is-
closed, for as it stands the argument of the B.B.C.
against starting a short-wave programme is utterly incon-
sistent with their practical policy in respect of 5GB.
cocoo0o

THE WIRELESS SHOW.

T is now less than a month to the date of the opening

of the annual Wireless Show at Olympia. which is

fast coming to be recognised as the event of the year
in wireless just as'the Motor Show is looked forward to
by the motoring public from vear to year.

We have become accustome to expect a good deal in
the way of novelty at the Wireless Show. but it would
seem that this year, far from being an exception, all
previous Shows will be eclipsed as regards the propor-
tion of new things to be shown. Information which is
now reaching us indicates that the past year has heen
utilised. by most of those responsible for production. in
the development of apparatus which can be grouped under
three heads : That which is outstanding on account of its
novelty, such, for example, as new valves and other
apparatus distinct from anything which has previously
been shown  Secondly, apparatus designed to reduce the
complexity of wireless and providing the simplest arrange-
ments for current supply 1o valves: in this class may be
included the sets which operate direct from the mains
and valves deriving their filament current from the mains,
the filament being indirectly heated. Thirdly. sets and
components where reduction in price has been a prime
consideration.
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Materials and Processes in the Manufacture of High=grade Ebonite.

HERE is no doubt that the success or failure of a

lI wireless receiving or transmitting set is dependent

to a great extent upon the efficiency of the insulat-
ing materials employed. In spite of the wide range of
substances now on the market, ebonite still retains first
place as the ideal insulator for the purpose. This state-
ment will probably be received with some misgivings by
amateurs who have experienced trouble with materials
purchased under this name; we propose to deal not with
this class of ebonite, but with the genuine material made
from new rubber and sulphur only, and free from any
reclaimed rubber adulterants, fillers, colouring matter,
and so forth.

In the first place, selection of the rubber is of the high-
est importance; this must be of the best quality, tested
to check the moisture content and to ensure that it is free
from dirt and grit accumulated during transport from the
plantation. The sulphur must be the purest obtainable,
and so fin€ that it will pass a sieve of at least 120 mesh,
It is chemically tested to be sure that no deleterious sub-
stances are present, and is dried and carefully sifted
before use.

Mastication.

The rubber is removed from the case in a block due to
the baling pressure used in packing, and the sheets of
which the block is composed are either pulled apart or
the block is sliced in a guillotine and placed in a warm-
ing room ready for mastication. ~ The rubbers used,
either pale crépe or smoked sheet, are fairly well known

owing to their use as soles for shoes. Mastication is the
kneading or breaking down of the rubber to a plastic and
uniform condition ; this is accomplished by continually
passing the rubber between a pair of heavy cast-iron rolls
driven by an electric motor. ‘The rolls are hollow and
capable of being heated by admitting steam or cooled
Ly letting in cold water. \When mastication commences,
the rolls are heated, but as the process is continued and
the rubber is sufficiently hot to be plastic, the steam is
cut off and friction keeps the temperature up to the proper
point; any adjustment to avoid the rubber being over-
heated is carried out by the inlet of water to the rolis.
The latter do not run at like or even speeds, the back
roll being run faster than the front so that the rubber is
warmed up, pressed and kneaded by continuous passage
between the rolls. As the rubber hecomes tacky, it joins
up and runs completely round the front or slower roll ;
sulphur is then worked int the rubber a little at a time
until it has become evenly distributed throughout the
mass.

An elonite mix contains on an average 30 per cent. of
sulphur and jo per cent. of rubber, but with such a large
percentage of rubber it would be very difficult material
to control or handle, and it is therefore usual to add a
percentage of pre-vulcanised ehonite. This is done by
vulcanising a quantity of the rubber and sulphur mix as
it comes frem the rolls, grinding it to a fine powder and
sifting it through a rzo mesh sieve in a similar manner
to the sulphur.  This ebonite powder is added to the
rubber with the sulphur and the resulting stock provides

B8




SEPTEMBER 7th, 1927.

Wireless

Werld

203

Ebonite Manufacture.—

the shops with what may be described as
their raw material. It is dark brown in
colour, firm and sufficiently free from
tackiness that it may be readily worked.
When the mixing roli operator is satisfied "
that the batch is properly mixed, he
maakes a rapid slice with a knife into the
mass of ebonite dough which is on the
roll, cuts out a slab and takes it to the ~=
calender. ’

Calendering.

A calender consists of either two or
three polished iron rolls similar to the
mixing rolls, but whereas the latter are
arranged horizontally, those on the calen-
der are vertical. It is possible by means |
f the adjusting gear on the calender to |
move the rolls in relation to one another ’
so that the slab of ebonite dough may be -
rolled out into a sheet of controlled thick- -’

v

=

ness. The rolls can be warmed or cooled
as desired, and the dough is introduced
hetween the top and middle rolls so that
it travels round the latter, passes between middle and
bottom rolls, round the bottom roll, and is taken up on
a mandrel with calico to prevent adhesion of the layers.

In the manufacture of ebonite sheet the calendered
dough is plied up until the required thickness is produced
and then cut to a standard size, usually 36in. x 18in.
Preparatory to vulcanisation, a sheet of practically pure
tin is rolled down on each side of the ebonite. ‘This is
a simple operation and yet calls for considerable skill,
since not only must the tin be rolled down without trap-

—

Breaking down ruhper and mixing-in Suiphur and ehonite powder. The fast-
moving roll is in the foreground and the slow-moving roll to which the

mixture adheres at the back.

ping the slightest air Lubble, but the product must be very
exact in thickness as the maximum tolerance guaranteed,
for instance, on a }in. shect is as low as six-thousandths
of an inch over or under the nominal thickness.  The
sheets are now ready for vulcanising; this is carried out
in a water bath, the sheets being stacked in an iron tank
which is filled with water and run into a horizontal vul-
caniser.  The vulcaniser is then closed securely by a
number of swing bolts; steam is turned on and the tem-
perature allowed to rise very slowly (a rapid rise will

valve being opened a little at
a time over a period of two
or three hours until the tem-
perature to be maintained is
reached; after about 24
hours the wvulcaniser s
‘‘ blown down ’’ and allowed
to cool, the water is drawn

ruin the sheets), the steam
i

. Q.J
b

off the tank and the tinfoil-
covered sheets of ebonite
taken out and the tin sheets
stripped off. The reason for
the use of tinfoil is to ensure
a sinooth even surface on the
ebonite and retain the sheet
to correct dimensions during
vulcanisation.  There is a
possibility of particles of tin
being left on the ebonite, but
these of themselves do not
appreciably impair the resis-
tivity.  The surface of the
ebonite in intimate contact
with the foil undergoes some
kind of change, and this

Four-bowl calender for rolling ebonite dough to required thickness.

““skin ”’ is at times of low
resistivity although its ap-
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pearance is quite good, and
the only safe course is to use
ebonite sheet with ‘‘matted’’
or ‘‘scrubbed” surfaces
from which the original
““ skin ’’ has been removed.
If either polished or foil
surface sheet is used it
should be tested for surface
resistivity.  With electrodes
4in. apart and a potential of
1,000 volts, the resistance
should be infinity over the
whole area.

The British Engineering
Standards Association issued
a specification in November,
1925, under the title of
“Ebonite for Panels
for Radio Reception Pur
poses,”’ and this publication
embodies the tests which
should Dbe carriell out on
sheet to be used for this

" purpose.  Some manufac-
turers have adopted this
specification as standard for
wireless ebonite, and brand

their product under licence from the .\ssociation with the
mark BESA/234-25; such material can he used with
every confidence, as the mark carries a definite guarantee
that the ebonite conforms to the specification both as
regards its ingredients and compliance with the tests laid

down.

SEPTEMBER 7th, rgzjy.
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Loading ebonite sheets into tank for vulcanising.

Rod and tube are produced by a machine in which the
ebonite dough already described is fed into a hopper
and carried forward through a die by the action of a
worm screw ; both the hopper and die (the latter deter-
mining the size of rod or tube) are heated, and consider-

able experience and skill are necessary to produce rods

Stripping tin-foll from ebonite sheets alter vulcanising. The sheets are subsequantly rubbed

down to remove conducting fiims from the surface.

and tubes homogeneous and
accurate as regards dia-
meters ; both rods and tubes
are packed in French chalk
on trays for vulcanising, the
tubes first being slipped on
mandrels.

Ebonite Mouldings.

Mouldings are produced
by fixing the shape of the
piece by a rapid preliminary
vulcanisation in the mould;
the piece is then taken from
the mould and packed in
French chalk on trays for
complete vulcanisation. The
monlls themselves are either
hot-pressedd or turned from
a ycllow metal, and after
inserting the piece of ebonite
dough the mould is closed
under a hydraulic press.

Elonite manufactured in
the manner «escribed has
very high electric strength
and volume and surface re-
sistivity. It also shows a re-
markably low power facter

B IO
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Ebonite Manufacture.—

or power loss ; that is, the power absorbed by the dielectric
and dissipated as heat. This is an extremely important
consideration in the case of high frequencies at high
voltages.

There are many ways in which a black substance having
the appearance of ebonite can be produced. For example,
instead of using all new rubber, the aid of a proportion
of reclaimed rubber or rubber substitute (or both) may be
invoked. Reclaimed rubber is obtained by the treatment
of old motor tyres, etc., and rubber substitute is vulcanised
or oxidised oil. Such a stock can be readily loaded with
a variety of minerals, e.g., French chalk, zinc oxide, clay,
powdered slate, etc., and the extent to which this is
practised by some manufacturers may be gauged by the

Wireless
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terant is used, some colouring matter must be added ; but
a pure rubber and suiphur mix will vulcanise to a rich jet
black without the addition of any colouring substance.

A simple test of ebunite is to drill a hole in it with a
twist drill. If the ebonite is pure, the shavings will be
long, springy, and of a clear brown colour ; these rubbed
in the hand will break up, but remain as shavings, whereas
adulterated ebonite drilled in the same way will give
shavings which are short, dusty, and a dirty grey colour,
and will be reduced to dust when crumbled. A saw-cut
should give a light brown dust ; if the dust is greyish in
colour the ebonite is impure.

[We are indebted to Messrs. Siemens Bros. and Co.,
Lid., Woolwich, for facilities afforded in connection with
the photographs illustrating this article and the infor-

preparation of special blacks for ebonite.

If any adul-

mation contained therein.)

RECENT INVENTIONS.

The following abstracts are prepared, with the

permission of the Comptroller of H.M. Stationery Office, from

Specifications obtainable af the Patent Office, 25, Southampton Buildings, London, W.C.2, price Is. each.

Preventing Fading.
(No. 263,876.)
Conrention date (U.S.A.): January 2nd,
1926.

Whilst no thoroughly comprehensive
theory of the origin and causes of fading
has so far been established, it has been
proved by experiment that, in certain
cases, short-wave signals fade differently
at points se};}xarated by as little as 500
feet. In such instances the phase-relation
of the waves between these points has
been found to reverse several times in a
minute. Whilst this is perhaps an ex.
treme case at the distance stated, it is
quite a common occurrence bLetween
points separated by several miles,

These observations indicate the possi-
bility of avoiding fading effects by eom-
bining the signals received from two or
more separated aerials in such a way as
to be independent of the signal phase in

ceiver may be zero, owing to the phase
shift mentioned above. On the other
hand, if the two voltages are combined
independently of phase, signals would be
heard at the common point as long as any
signal voltage existed in either of the
aerials.

As shown, two short-wave transmitting
aerials T, T, are fed from a common
high-frequency source O, the first through
an ordinary coupling circuit, and the
second through a tapped transformcr com-
prising a switch S, which alternately con-
nects the upper and lower coil sections
in circuit. The switch S is operated
through a relay coil L carrying a 60-cycle
cirrent, thus ensuring a periodic phase-
reversal at that frequency.

A similar switch 8, is inserted in one
of the leads from the two distant aerials
R. R, to the common receiving device, Ip
this way fading effects due either to the
environment of the transmitting aerials or

M1+
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Short-wave system designed to overcome fading. (No. 263,876.)

space. For instance, if the phase-rela-
tionship is maintained, although each of
the two aerials may at any given moment
be producing strong signal voltages, the
result of combining them in a common re-

B II1

to the atmospheric or Heaviside layer con-
ditions encountered by the waves in their
passage to the receiving point are elimin-
ated or minimised. Patent issued to the
Marconi Co.

Pleated Diaphragms.
(No. 268,723.)
Convention date (U.S.4.): March 31st,
1926.

In order to secure a greater degree of
stiffness whilst retaining the other desir-
able properties of a pleated diaphragm,

Pleated conical dlnfhugms.
(No. 268,723.)

the latter is made in two sections A, B.
The first or outer portion, A, is of frustro-
conical shape, made of paper or parch-
ment and pleated in the ordinary way.
The second or base portion, B, may he
either pleated or plain, and is attached to
the first by gluing. The result is that
the diaphragm is stiffened as a whole,
and vibrates with more of the character-
istics of a plunger or piston than usual.
Patent issued to the Gramophone Co.
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H.F. TRANSFORMER CONSTRUCTION.
T is difficult to generalise on the
subject of high-frequency trans-

formers, but it is possible to offer a

few suggestions which will hold good

with almost any modern design.

In the first place, it is now gener-
ally accepted that the magnetic coup-
ling between primary and secondary
should be as close as possible, but at
the same time no effort should be
spared to reduce the capacity between
these windings. Now, air has a
lower capacity, or, more correctly, a
lower dielectric constant, than any
other insulator, and thus it is cus-
tomary to use as little solid material
as possible between the coils. In
practice, they are generally spaced by
strips which, if suitably arranged,
make the fulfilment of this require-
ment a fairly easy matter. The
inter-winding capacity is further re-
duced by choosing a very fine-gauge
wire for the primary; resistance is
not a serious matter in this case, as
the winding is in series with the valve
resistance, which is always very
much greater.

Although the resistance of the
primary is a matter of small import-
ance, a large self-capacity in this coil
is undesirable, and accordingly ad-
jacent turns of the windings are
usually spaced. It is, however, not
always an easy matter to separate the
turns of a Jong-wave coil, and in
these cases it is convenient to use
double cotton-covered wire (still of a
fine gauge) in which the thickness of
the covering may well be greater than
that of the metal, giving the effect of
a spuced winding.
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The invariable rule is that the
primary winding should be coupled
to the low-potential end of the

secondary (the end which is con-
nected to the filament of the succeed-
ing valve) and never to the high-
potential end, which is joined to the
grid. Insulation between primary and
secondary should be ot a high order;
apart from the question of H.F.
leakage, it must be remembered that
the voltage of the H.T. battery is
applied between the windings, and a
breakdown will result in a short-cir-
cuit.

o000
SAFETY FIRST.
HOULD further argument in

favour of the adoption of the
standard Wircless World method of
interconnecting H.T. and L.T. bat-
teries be necessary, it may be pointed
out that, unless H.T. negative is
joined to L.T. negative, there is a
very considerable risk of burning out
valves should a short-circuit be intro-
duced between primary and secondary
of the H.F. transformer windings.

-—o0
H.T.+
— Y
N.C. -
HF. L)
l
A
LT.
+
. — -0

Fig. 1.—Showing possibiiity of burning out
vaives when L.T. + is connected to H,T.—

A Section Mainly for the New Reader.

The reason for this will be evident if
Fig. 1 is carefully studied. In this
diagram a short-circuit is shown by
dotted lines, and it will be seen that
the circuit of the H.T. hattery is com-
pleted through the valve filaments.

Admittedly, in this particular case
the possibility of trouble could be
avoided by teturning the low-poten-
tial end of the tuned circuit to L.T.
positive instead of L.T. negative, but
this would hardly be practicable if
the second valve were acting as a
bottom bend detector or an H.F.
amplifier instead of as a grid recti-
fier.

The only advantage accruing from
the connection of H.T. negative to
L.T. positive is that the voltage of
the L.T. battery is added to that of
the H.T. batterv. There can be
little doubt, however, that this com-
paratively small addition of at most
six ‘“ free ”’ volts is obtained only at
the loss of additional complication
and risk of accident.

ococe
CRYSTAL DETECTORS WITH
HF. VALVES.

T seems doubtful if the use of a

crystal rectifier in conjunction with
H.F. amplifying valves will ever
attain any great degree of popularity,
but it cannot be denied that the
combination is one which appeals to
a certain type of experimenter, and
for which, moreover, it is an easy
matter to make out a very excellent
case. The subject is one which is
too complex for adequate treatment in
these notes, but we can consider one
or two special cases in which crystal
rectification  offers a  satisfactory
solution of a particular problem.

From considerations of expense, a
number of constructors limit them-
selves to a total of four valves; in-
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deed, such a receiver is rightly re-
garded as sufficiently ambitious for
the average amateur. Now it will be
obvious that if two L.F. amplifiers—
also rightly considered as essential
for long-distance loud-speaker recep-
tion—are to be retained, together with
valve detection, only one valve will
be available for the function of high-
frequency amplification, and it will
not he possible to take advantage of
the gain in selectivity obtainalile from
the filtering effect of a second H.F.
stage.

By substituting a crystal detector,
it will at once be obvious that two
stages of amplification, both at high
and low frequency, may be included
without exceeding our arbitrary limit
of four valves. At the same time.
there is no reason why overall selec-
tivity should not be comparable with
that obtainable with valve detection,
provided always that the valve-
crystal coupling is suitably designed.
From the point of view of selectivity
and general flexibility, it is probable
that H.F. voltages amplified hy the
valve (or valves) are Lest applied to
the crystal through a transformer
(which  may be interchangeable)
wound on the lines of those described
from time to time in this journal in
connection with all-wave receivers,
with one important modification.

As an average crystal exerts a
greater Jdamping effect on the circuit
across which it is connected than does
a valve, it is essential that it should
not be shunted across the whole of
the transformer secondary winding ;
by joining it to a suitably chosen
point, both signal strength and selec-
tivity will actually he improved, and
by still further reducing the number
of turns in shunt selectivity will be
still better. but this gain is at the
expense of volume. No (efinite
figures can be given, as the resistance
of individual crystals varies consider-
ably. The matter is one for experi-
ment—indeed, it is particularly to the
experimentally-minded that valve-
crystal combinations most particularly
appeal—but as a guide it may he
stated that low-resistance rectitiers of
the ‘“ite’’ type should he connected
across one-quarter of the total turns,
and high-resistance crystals across
one-half.

In spite of taking this precaution
regarding the reduction of damping,
it is doubtful if it is worth while

B 13

Wireless
Werld

using a transformer secondary of ex-
tremely low resistance; Litz wire is
generally considered as being un-
necessary, and the coil may he wound
with a solid double-cotton-covered
conductor If crystal damping is
sufficiently low it is essential to pro-
vide a neutralised high-frequency
coupling, as indicated in Fig. 2,
which shows the general circuit
arrangement. It will be noticed that
the rectified output from the crystal
is applied to the first L.F. valve
through a transformer ; in the light of
experience there seems to be no doubt
that this is the most satisfactory
plan, as the methods in which the
rectifier is joined direct to the grid
are generally lacking in stability.

HT.+

h

G.8.
j +

Fig. 2.—Using a crystal rectifier with
high-eficiency H.F. amplification.

A second important advantage of
the crystal rectifier is observerl when
a receiver is supplied with H.'T. from
the mains, and more particularly
when filament current is derived from
the same sowrce. It is now widely
recognised that a great many of the
troubles encountered under these con-
ditions have their origin in the detec-
tor valve, and it will be clear that if
this is replaced by a rectifier which
requires no direct connection with the
mains, the source of trouble will is-
appear. The plan is strongly recom-
mended to those who have heen un-
able to obtain complete satisfaction
from ‘‘ mains ’’ receivers.

0000

SELECTIVITY—TRUE AND FALSE.
H E user of a valve receiver must
not be led into thinking, hecause
the adjustment of his condenser is

267

extremely critical when tuning-in a
weak transmission with reaction
adjusted to the verge of oscillation,
that selectivity is of a high order.
Even the crudest circuit arrangement
will generally give apparent selec-
tivity of this kind, but it may well
be found that signals from a power-
ful transmitter at a distance of some
five or ten miles may be heard over
the whole tuning scale. The matter
is due to the fact that the resonance
curve of a circuit in which heavy
losses are compensated by reaction
has a sharp peak.

At first sight a modern set using
low-resistance coils and a stage of
H.F. amplification may appear to be
inferior in selectivity, as the adjust-
ment of individual condenser dials is
not particularly critical. In such a
receiver the overall resonance curve
has a comparatively flat top, particu-
larly when it is operated in a com-
pletely neutralised condition, and
this accounts for a slight apparent
flatness in tuning.  Actually, the
useful selectivity is greater than in a
set using inefficient coils, as a power-
ful near-by transmitter may be
eliminated at a shorter distance, and
in the rare cases where mutual inter-
ference exists between two distant
transmitters with a small wavelength
difference, signals may be separated
by a judicious use of that form of
reaction obtainahle by partial de-
neutralisation.

0000

LEADING-IN WIRES RUN CLOSE
TO WALLS.

T is bad practice to run a leading.

in wire from an aerial along a
wall for a long distance. Most walls
are made of brick or plaster, which
are poor dielectrics, and are liable to
introduce serious losscs in any wire
bearing H.F. potentials which are
brought close to them. When a long
leading-in wire is unavoidable it
should, if possible, be set at least a
foot or two away from any wall it
may pass. High-frequency currents
cannot be efficiently conveved by in-
dlefinite lengths of wire tacked round
walls, ceilings and floors in the same
way as bell-ringing or lighting cur-
rents. and a job which may be neatly
executed from the ordinary wireman’s
point of view may be hopeless for
radio-frequency purposes.
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A Review of the Latest Prcducts of the Manufacturers.

A USEFUL AERIAL PULLEY.

There is no recognised method of
securing an aerial pulley to its mast, and
it is customary to procure a galvanised
iron pulley and bind it to the mast by
means of several strands of aerial or
galvanised iron wire. The aervial is
usually elevated by a rope passing over
the pulley, in which case should the hal-
yard break it will be necessary in order
to restore it to lower the mast.

A special aerial pulley is among the

The Collett aerial
pulley Is turned
with two grooves
so that a contin-
uous loop passes
over the pulley In
addition to the
halyard. Re-
placement of a halyard thus becomes a
simple matter and the necessity for
lowering the mast is avolded.

products of the 8. H. Collett Manufac-
turing Co., 60, Pentonville Road, Lon-
don, N.1. It consists of a pressed metal
frame supporting an aluminium pulley
fitted with a bridging piece to prevent
the halyard riding out of the groove. The
pulley is of novel design and is turned
with two grooves so that a light cord can
be run as a continuous loop through the
pulley and used for raising the halyard
80 that when once the aerial is pulled
taut the anxiliary continuous cord is not
subjected to strain. The possibility of
having to lower the mast to renew a
broken halyard is thns avoided.

The pulley is made of non-rusting
material and is supplied complete with a
30ft. endless halyard.

0000

GLASS-BORING OUTFIT.

The attractive appearance produced by
the use of a glass panel is generally
appreciated, yet difficulty arises in regard
to the naking of the holes for securing
the components. It is often inconvenient
to prepare an exact drawing of the panel
showing the precise requirements as to
the size and location of the holes in
order to pass the panel to a specialist
in glass drilling. An article recently
appeared in the pages of this journal
giving practical details of a process for
drilling glass, and readers will be in-
terested to learn that a glass-boring out-
fit is available from Ernest H. Hill, Ltd.,
Broomhall Street. Sheffield. The ontfit
comprises five spear-pointed drills, three
wheel-ended drills, and one dozen spare
wheels and spindles, a small punch, a
lubricating can, and a piece of camphor.

The glass panel is placed on a flat sur-
face and the hole commenced with a
wheel-ended cutter rotated by means of
a brace and lubricated with a boring
fluid consisting of a solution of camphor
in turpentine. When the hole is about
3in. through a spear-pointed drill is used
to complete the hole, which is then en-

hole can be made n jin. plate glass in
two to three minutes. For driiling
ordinary sheet glass (thin window glass)
the process is very much easier, and the
outfit will be found useful for making a
hole in a glass pane for fixing leading-in
wires.
Q000
PORCELAIN PANELS.

Both aluminium and glass have to some
extent replaced ebonite for the construc-
tion of instrument panels.

Recently the B. and J. Wireless Co.,
2, Athelstane Mews, Stroud Green
Road, London, N.4, introduced a new
form of panel which will nndoubtedly
prove of great interest to the set builder.
The material used resembles white tiling
and is probably a form of glass very
similar to the opal variety. The face
is, of course, highly polished like glass,
and is perfectly white. Instrument dials
either of polished ebonite or dull black
finished material give an exceedingly
good appearance when mounted on this
white glazed material, the dials standing
out clearly, and the instrument has a
clean appearance. Unlike ebonite, the
smooth surface will not hold dust, and
is, of course, easily cleaned. Holes are
drilled in the same manuer as is employed
for drilling glass, and when a template
or drawing shows the requirements in

The Nesthili glass-boring outfit.

larged from the reverse side. The pro-
cess is not difficult, but care and patience
are essential. It is stated that a jin.

regard to holes it can be supplied ready
drilled. The thickness of the panel is
about fin.

B 14
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.- “CY¥TRONGER than steel” may seem an unnecessary degree of
' S strength for a valve filament, but it is because of this extra-

ordinary quality that it has been possible to rroduce the
wonderful series of B.T.H. 2.volt Valves. Tke lack of a really
robust filament has in the past imposed certain limitations on

¢

~ the production of a curable and efficient 2-volt valve. After
- extensive research work the new B.T.H. filament was evolved
= ‘\3 —a filament of unsurpassed sirength and endurance. There

is no filament that will .ast longer. It is a perfect part of a
valve that is perfect in all other parts.

The filament is important—it has been the means of producing the perfect 2-volt valve ;
but it is not everything. The same care that was exercised in producing the filament
has been brought to bear on the other parts of the valve —the grid, the anode and the
vacuum—with the result that the complete valve represents a definite advance in valve
design, construction and performance—especially performance.

B.T.H. Valves give complete and constant satisfaction over a very long period indeed.
In a word, the B.T.H. 2-volt Valve represents the very latest development in valve
design and manufacture.

Type Purpose ‘ Fil. Volts I Fil. Amps | H.T. Ba. Volts ; Ampl. Factor | Impedance Price
n i N N = T s d.
B 21 HF. 2 0.1 40 to 150 16.0 32,000 ohms. | 106
B 22 G.P. 2 0.1 40 to 100 7.5 14,000 ohms. 10 6
B 23 Power Amp. 2 02 40 to 100 6.0 8,000 ohms. 12 6
B8 Res. Coupl. 2 0.1 ! 100 to 150 50.0 180,000 ohms. 10 6

The above prices are applicable in Great B:i ain and Northern Ireland only

NA COMPLETE RANGE OF VALVES~

g

2802 Buoklet to Publication Department, T he British Thomson-Houston Co. Ltd., Rugby

BIS Advertisements for '* The Wireless World ** are only accepted from firms we believe to be thoroughly reliable.
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PRICE REDUCTIONS

HART RAY 'HIGH TENSION
ACCUMULATOR

The very low prices at which these High Tension
Accumulators are now offered should induce every
wireless user to substitute them for DRY Batteries.
++ HART * * RAY' Accumulators effect a marked
improvement in volume and quality of reception,
and are actually much more economical than dry
batteries over prolonged periods.

Buy vour ‘ HART ** Batteries to-day at new prices:

20 VOLT—o01d Price, 14/8; NEW PRICE, 12/6
30 VOLT—O1d Price, 22/-; NEW PRICE, 18/9
ie. 74P PER VOLT.

Including carrying crate, which greatly facilitates handling.

Write Dept. ¢ W.W.* to-day for full particulars and FREE
copy of Booklet of interest to all wireless users.

“ HART " * RAY ' 20 Volt
High Tension Accumulator.

We are exhibiting at Olympia, Sept. 24th—Oct. 1st. Stand No. 112

HART

BATTERIES
FOR ALL WIRELESS CIRCUITS

HART ACCUMULATOR. C*L:*
STRATFORD. LONDON.E. 15

Goodall Ad,

NATIONAL
RADIO
EXHIBITION
Stand 105.

Recent improvements have made the
range of the Langham Portable Radio
receiver even greater than before.

Under favourable circumstances high
power stations will come in at loud
speaker strength up to 1,000 miles (e.g.
a customer at Bournemouth regularly
gets Rome, 900 miles away !)—while
localstationscomein easilyat250miles.

The Langham Portable therefore gives
you the new alternative programmes
wherever you are—a performance
which few other portables canoffer you.

In addition, the Langham is com-
pletely self-contained in a solid leather
case, has one control tuning, beautiful
loud speaker reproduction, and

NO AERIAL AND NO EARTH!

Yours for £5

balance by small instalments.

We gladly offer you a week’s free
trial.

Money refunded if you are not satisfied.
Write for full particulars now.

B, Vi
L‘a{\é ham
Portable

Langham Radio, Albion House,
59, NEW OXFORD St., W.C.1.

T.MCD

-

Telephone: Musewm 2878 & 8203.

Mention of *“ The Wireless World,” when wriling to advertisers, will ensure prompl aitention.

B16
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Events of the Week in Brief Review.

LICENCE FIGURES GROW.
Broadcasting licences in force at the
end of July amounted to 2,306,285, mark-
ing an advance of over 7,000 on the
previous month's total.

0000

HAMBURG-BUENOS AIRES
TELEPHONY.

A permanent wireless telephony service
will shortly be established between Ham-
burg and Buenos Aires. Successful tests
have already been conducted between the
two cities.

0000
SCAPEGOAT WIRELESS.

A feature of the widely reported
 wireless death ”” at Newport last week,
when a schoolboy wireless enthusiast was
electrocuted through contact with the
lighting mains, was the fact that the
wireless set was in no way responsible
for the tragedy.

cooo

FIRE BRIGADE WIRELESS.

A wireless telephony system is being
experimented with by the Berlin fire
brigade. At present transmitters and
receivers are installed at Berlin wnd
Spandau, the object of the service being
to enable headquarters to keep in close
touch with outlying stations A secret
wavelength is employed to avoid inter-
ruption by experimenters and broadcast-
ing stations.

0000

BROADCASTING AND NEWS
COPYRIGHT.

A sign of the times in connection with
the League of Nations Press Conference
at Genéva last week was the introduction
of broadcasting as a factor in the dis-
semination of copyright news. The con-
ference was of the opinion that no :nfor-
mation destined for publication by the
Press or through broadcasting should be
legally received by unauthorised persons
for publication or use in any way for the
purpose of distribution through the
Press, through broadcasting, or in any
similar manner.

It was held that the question of pro-
tecting news already published in the
Press or through broadcasting was one
for consideration in the respective coun-
tries concerned.

B 17

THEY ALSO SUFFER IN BELFAST.

‘“When it stops suddenly, the silence
hits one like a pile-driver.” A Belfast
listener’s description of the effect pro-
duced by a neighbour’s loud-speaker.

0000
NORWEGIAN DEVELOPMENTS.

The Tyholt heights, near Trondhjem,
Norway, will soon boast a broadcasting
station. The same site has been chosen
for a wireless telegraph station for com-
munication with Great Britain.

ARMOURED CAR
23rd (London) Armoured Car Tank Corps

WIRELESS. The

demonstrated last week that wireless
communication could be maintained
between headquarters and a car such as
the above.
MUSIC AND BACCHUS.

Whether wireless reception should be
employed to beguile the time between
drinks is the question which will be faced
hy the Midland licensing authorities at a
meeting to be held at Birmingham in
October. At present many applications
to instal wireless receivers in public bars
are refused.

A FOUR YEAR'S PENALTY.

A fine of £5 and costs, £2 2s., was
imposed on a Leytonstone listener last
week who admitted that he had operated
a broadcast receiver without a licence for
four years.

cooo
NEW DANISH STATION.

A T-kilowatt broadcasting station was
opened last week at Kallundborg, in the
north-west of Zeeland, by the Minister
of Public Works and Kl. Chambellan
Lerche, president of the Wireless
Council.  Kallundborg broadcasts daily
on 1,153 metres.

cooo
LATEST FORD JOKE ?

Pieces of classical music, selections by
old-time fiddlers and a revival of
American songs of a century ago, are to
be transmitted by the American National
Broadcasting Comipany under the auspices
of the Ford Motor Company to advertise
the new Ford car.

According to our New York correspdn-
dent this announcement has created a
stir among radio dealers in view of Mr.
Henry Ford’s formev objection to broad-
casting as an advertisement medium.

0000
HIGH POWER BROADCASTING
IN U.S

The new 50kW, Liroadcasting station at
Belmore, Long Island, which bas been
erected by the National Broadcasting
Company, has just received an experi-
mental licence issued by the Federal
Radio Commission. We learn that tests
are being conducted regularly on a fre-
quency of 610 kilocycles, the call sign
being 2XZ. The new transmitter will
shortly replace the well-kknown WEATF
5kW. transmitter inolgew York City.

oo

RECIPROCAL EMPIRE BROADCASTING.

Amateur broadcasting to the Empire
was inaugurated on Thursday last by Mr.
Gerald Marcuse (2NM), of Caterham,
who transmitted a programme of musical
items on a wavelength of 32.5 metres.
Mr. Marcuse informed The Wireless
i"orld that the delay in the hour of
starting was due to the excellence of re-
ception from Australia, the broadcasting
station 2FC at Sydney sending out an
excellent programme on 29.8 ietres.
Rather than upset reception 2NM delayed
transmission.
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PATENTS IN SOUTHERN IRELAND.

A new situation will be created by the
passing of the Patents and Trade Marks
Act in the Irish Free State. Previously
Buitish Patents and ‘Irade Mark Regis-
trations have covered the whole of lre.
land, but when the new Patent Act is in
force, they will automatically cease to
function in Staorstal Eireann. It is
necessary, therefore, for all holders of
British Patents and Trade Marks desiring
to retain protection in Southern Ireland to
take out fresh Patents or Trade Marks
there.

British Patents, however, granted be-
fore December 6th, 1921, will be con-
tinued upon the Irish register if a copy
of the Datent is lodged in Ireland and
renewal fees are paid as in England.

Messrs. Rayner and Co.. 5. Chancery
Lane, W.C.2, advise us that they will be
glad to supply [ull information to en-
quiries free of charge.

X-X-¥)
FIRST BRITISH WIRELESS BEACON.

New installations for the assistance of
navigation, known as wireless beacons,
are now under construction by Trinity
House at various points around the
English coast.

The first wireless beacon to be put
into regular comnmission by Trinity House
is situated at Round Island in the Secilly
Islands. This set has a power of 500
watts and is operated on a wavelength of
1,000 metres, which is the specified wave-
length for wireless beacon stations. Each
beacon station is to have a special call
sign, and that at Round Island is the
letters GGG in inorse code.

The heacon transmitter has been de-
signed by the Marconi Company to the
specifications of Trinity House, and the
whole equipment is automatically con-

Wireless
Worid

trolled by a master clock for transmitting
groups of I.C.W. signals at predeter-
mined intervals.

The range of the station, assuming a
normal ship's D/F receiver, is capable of

ON THE MOVE. Inside the armoured
car showing the operator in telephonic
communication with headquarters.

giving accurate bearings up to a range of
70 to 100 miles. Under favourable wn-
ditions of atmospherics and jamuning,
this range will of course be increased.
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Clix London Agency.

The Central London representation of
“Clix ** specialities has been entrusted
to Mr. P. C. Curtis, late manager of
Radio Components, Ltd. Communica-
tions should be addressed to Lectro Linx,
Ltd., 254, Vauxhall Bridge Road, S.W.1.

[o e e e
Cossor’s “ Radio Mail.”

The acute problem of aerial congestion
in large towns is approached in a
drastic fashion in the current number
of Cossor's * Radio Mail,” in which
dirvections are given for obtaining maxi-
mum results with an indoor aerial. In
an article on accumulator charging ser-
vice the dealer who contemplates opening
an accumulator charging business is given
useful advice : *“Do the thing properly
or not at all "—a sentiment with which
the long-suffering public will heartily

concur!
[N NN

A.T.M. Club House.

Broad Green Hall. a fine old Eliza-
bethan 1nansion near Liverpool, has
recently been vpened as a club house and
social centre for the sports and social
organisation of the Automatic Telephone
Manufacturing Co., Ltd. Among the
amenities provided is the opportunity for
broadcast reception, a fine four-valve set
having been installed, serving Claritone
loud-speakers in all the principal rooms.
This can be individually controlled
according to requirements, and can pro-
vide dance music in the music-room as an
alternative to piano or orchestra.

Kite Aerial Experiments, -

A 400ft. aerial composed of wire
attached to a kite was successfully used
for the reception of broadcast pro-
grammes from Dublin, Manchester, and
Daventry by members of the Wireless
Society of Ireland on Saturday, August
20th. A party of optimists had ventured
out to Ballycorus lead mine for a pienic,
and were well rewarded for their paius.
the weather being excellent. After the
kite experiments referred to transmission
and reception tests on the 45-metre wave
were effected on the Society’s portable
station 13B installed on the hilltop above
the lead mine, some 10 miles from
Dublin.

0000

Where the Kite Failed.

Successful two-way communication was
established and maintained successively
with G6\WN (London). Mr. W. Bryan
Bates (GW15C) at Ashbonrne, County
Meath. and Mr. J. P. Campbell (GW14B)
at Sutton, County Dublin: aerials were
suspended from the old chimney of the
mine. The kite aerial was also employed
for transmission and reception, but,
although effective, it brought in atmo-
spherics rather too strongly.

The Society also carried out tests from

 NEWS FROM

THE CLUBS.

13B on the hill of Howth to the north
of Dubliu Bay on September 3rd.
Reports of signals from 13B will be very
welcome.

Hon. secretary, Mr. H. Hodgens, 12,
Trinity Street, Dublin.

0000

A *Schnell ”’ Short-wave Set.

In view of the interest now shown in
short-wave broadcasting, it was not sur-
prising that Mr. W. Gartland’s lecture
and demoustration on an efficient short-
wave receiver at the last meeting of the
North Middlesex Wireless Club received
a full measure of appreciation. The
lecturer outlined the circuit, a fodified
“ Schnell.”” Commercial coils of the plug-
in type were used, being held in position
by celluloid strips. A four-turn coil was
used in the grid circuit and two-turns as
reaction coil. The aerial was conpled by
a single turn, not earthed, to the grid
end of the former, the range with these

.

coils heing hetween 16 and 45 metres. It
was found that a valve of about 10,000
ohms A.C. resistance gave the hest results.

Mr. Gartland enumevated several traps
for the unwary in short-wave work. He
deprecated the use of long leads of any
kind, as these produced blank spots in
the tuning scale owing to their resonant
pronerties Batterv eliminators were
quite useless. He emphasised the need
for low-loss construction.

Hon. secretary. Mr. H. A. Green, 100,
Pellatt Grove, Wood Green, N.22.

o000

Western Meiropolitan Social Gathering.

A Social Meeting of the Western Metro-
politan group of radio socteties 1s to
take place at Sudbury on Sunday next,
September 11th. The Sports Committee
of Messrs. Lyons and Co. have kindly
lent theiv ground and ballroom, situated
one minute's walk from Sudbury District
Railway Station.

The festivities will begin at 2.0 p.m
with an American tennis tournament to
be followed at 4.0 p.m. by a thé dansant.
A competition will be held for the best
home-made portable set.

Admission will be by ticket only,
obtainable from Lt.-Col. H. A. Scarlett,
D.S.0., 357a, Finchley Road, N.W.3.
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Arrangement Using Very Low H.T.

By A, P, CASTELLAIN, B.Sc., A.C.G.l, D.IC.

T is probable that many readers who delight in trying
out new circuits and ideas have wanted to experiment
with four-electrode valves, which are just beginning

to receive quite a lot of attention, but perhaps they have
not wanted to plunge straight away into the construction
of a two- or three-valve set until they have mastered the
essential differences between four and the ordinary three-
electrode valves.

Putting it quite briefly, one of the chief advantages of
the four-electrode valve is that it can be made, by suit-
able design, to function at least as efficiently as a
three-electrode on very much lower H.T. voltage than is
necessary for the latter. Another advantage of the four-
electrode valve is that it can e made to have a very high
amplification factor with a comparatively low internal
A.C. resistance—much lower than a three-electrode valve
of corresponding amplification factor would have, so that,
for a given H.T. supply,

amplification if it is desired later to operate a loud-
speaker.

The arrangement of components is quite elastic, and as
the set is intended for experimental work, more controls
are arranged for than are absolutely necessary. The cir-
cuit makes use of centre-tapped coils for tuning purposes,
so that only one coil per range is necessary—i.¢., two coils
will cover the joo-s00 and Daventry wavehands. Tt is
not at all essential in this circuit for the tapping point
to be exactly at the electrical centre of the coil, so that
home-made coils tapped at the centre turn will ‘ do
equally wetl.

The Circuit.

There are one or two interesting points ahout the com-
plete circuit (shown in Fig. 1). It may herc be said
that if the outer grid of the valve and the connection to
the terminal marked +G

much larger amplification is were left out, the ecircuit
chtainable with a suitable , would then be completely
tour-electiode valve. r —4} suitable for a three-electrode
In this article the writer C, valve, although, of course,
does not propose to go into P much higher H.T. values
the theory of the four-clec- i 1 ‘ would have to be used.
trode valve, but simply in- ol The next point of interest
tends to describe the con- I 41 T T is the use of both a potentio-
struction of a single valve set Cs 23 | J meter and a 1}-volt cell in
which is equally suitable for & = order to control the niean
short or long wavelengths k=36 & grid potential.  With this
(provided the tuning coil is Cs » j arrangement it is possible to
changed, of course). and in == [ change over from the anode
which sufficient space has bend to leaky grid rectifica-
heen left on the bhaseboard tion siniply by rotating the

for the addition of one or
even two stages of L.F.
B 19

densers are given in the text.

Fig. 1.—The circuit diagram. The values of the various con—
The coils used in the set are the
Gambrell centre-tapped ones.

The
this

knobh.
of how

potentiometer
explanation
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The Four-Electrode Valve,
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works is really quile simple.

When the pol:ntiometer
slider is over on to the side
of the potentiometer con-
nected to negative L.T., the
grid of the valve is kept 13} -
volts more negative, due to
the grid bias cell. Thus, for
signals up to about 1 volt b
(which is quite a strong
signal) the grid never gets
positive, so that grid current
does not flow, and therefore
any rectification that takes
place is due to the eurvature
of the plate current—grid L &

]
®

volts characteristic, i.e., the L
valve is behaving as an =

anode bend rectifier. =
On the other hand, when

the potentiometer slider is
over on the. positive side,
which corresponds to + 2,
+4, or +6 volts, according to the filament voltage of the
valve, and in any case is more than + 1} volt, the grid,
or rather the end of the grid leak, will always be positive,
so that most of the rectification will be of the leaky grid
variety.

In this way, by using intermediate points on the poten-
tiometer, the most sensitive conditions for a given signal
may be found. A filament resistance is also provided
for, as critical adjustment of filament temperature is
quite often found helpful.

Going round the circuit in detail, C, is the main tuning
condenser, about 0.0003 to o.0005 mfd. maximum; C,

Flg. 2.—Panel dlmensions.

A =3 8in. dia. holes;
D — 1,8in. dia. holes, countersunk for No. 4 wood screws.
Ormond dials, and should be drilled at 22}° to vertical axis at lin. radius.

B = 3 16in. dia. holes ; C= 1/8in. dia. holes;
The * C'’ holes are for securing the

is the reaction condenser, about 0.0003 mfd. maximum ;
C, is the aerial coupling condenser, which is used to re-
duce the damping effect of the aerial on the tuning, and
for 300-2z,000 metres may be about o.coo3 mfd. mica
dielectric, but for short ‘wave work (circa 45 metres)
it is advisable to use a tiny variable condenser, such as a
Gambrell Neutrovernia, in this position, which may be
varied to get over aerial harmonic absorption troubles
(i.e., dead spots where the valve will not oscillate). With
this alteration, the set works well on the short waves

over the whole range of the tuning condenser.
C, is a grid condenser of ahout o.c003 mfd.; C; is
not absolutely necessary, but

P,
.
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is useful where an old grid
cell is employed, and it may
have any value from about
o.00z mfd. upwards, and C,
is a small condenser of about
o.0o001 to o©.0002 mfd.,
which is rather desirable
when phones are being used,
so as to tie down definitely
the H.F. potential of the
end of the choke connected
to the phones and so prevent
the trailing leads of the
latter from upsetting the tun-
ing. It is almost essential
that C, should have a slow
motion arrangement, and de-
sirable, though not essential,
that C, should have a simi-
lar arrangement. In the set

T T

described in this article, both
C, and C, are Ormond con-

densers with Ormond slow-
motion dials, but, of course,

Fig. 3.—Showlng the layout of the components on the baseboard. Note that room has been left
for the later addition of one or two stages of L.F, amplification.

any other well-made con-
densers will do equally well.
B 20




SEPTEMBER :th, 1927. Wireless

LIST OF PARTS

1 Ebonite panel, Iiin. x% 7in. 1 «“MH?” 400 ohun Polentiometer (McMichael, Ltd.).
1 Baseboard, 1tin. x 8in. 1 H.F. choke (R.I and Varley, Ltd.).
1 Centre-tapped coil holder (Gambrell Bros.). 1 Magnun’ valve holder (Burne-Jones & Co.).
Centre-tapped coils, a/?, Bl and EI (Gambrell Bros.). 1 ** Dumetohm ™’ grilcfi lcal;,).‘;;neg. {Dubilier).
rari ;. ; ] -000: 1 “ Dumetohm’ holder (Dubilier).
o RGOty TR [ Gl (i, GO m 2 Fixed condensers, No. 620 type, 0-0003 myd. (Dubilier).
ey L . | - ; . 620 type, 0-0002 mfd. (Dubilier).
1 Variable condenser, low loss straight line, 0-0005 mfd. 1 Fixed condenser, No. ¢ ype, S
’ ’ 1 Fixed condenser, No. 620 {vpe, 0-005 mfd. (Dubilier).
(Ormond). 1 T"” square type 1} v. cell (Siemens).
2 Slow-motion dual indicating dials (Ormond). 9 “ Lelex* ferminals U‘ J. Eastick & Sons, Lid.).
1 «“MH?” filament resistance, 30 ohms (McMichael, Ltd.). Wire, screws, elc., elc.

The Valve Holder.

The  four - electrode
valve, having one more
electrode than the ordin-
ary valve, has, therefore,
to have some scheme for
making connection to this
extra electrode. What is
usually done is to bring
this lead out to a ter-
minal on the side of the
valve cap, and in the
valves recommended for
the set—the Aneloy A.P.
valves—this terminal is
placed in the cap above
the ordinary grid leg. To
o 5 ° connect to this terminal a
piece of flexible wire may
be wused, but a better
arrangement is to usc a
piece of springy brass or
phosphor bronze with a
U-shaped slot cut in it
and mounted on a little
ebonite pillar of the right
height. The photographs
of the set show this
arrangement, which is
extremely useful because
it enables the valve to be
plugged-in in the usual
way, thus enabling a
rapid change of valve to
be made for experimental
work.

The Panel.

The chief dimensions
and the positions of the
requisite  holes in the
panel are shown in Fig.
2. The Ormond dials
used are made of alumin-
iumn, and serve very nicely
as screens to eliminate
hand capacity effects, pro-

+H.T. + LT — EARTH AERIAL -HT. +G

vided they are suitably
Fig. 4.—The wiring diagram. Components are lettered to correspond to those in Fig. 1. earthed. Both sides of
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The Four-Electrode Valve.

the condenser are ‘‘ live,”” so that the provision of some
sort of screen is essential, 1f the conilensers are arranged
as shown in the photograph, the dial fixing screws will be
found to be quite clear of the condensers, and in quite
get-at-able positions for wiring.

The Ormond dials are tilted at 224° in the set illustrated
—this is quite a niinor point, and need not be done if
not desired, although if they are used in a normal vertical
position it would be advisahle to use a longer panel.

H
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It will be seen trom the photograph that the
receiver is not difficult to construct. The clip
for making contact to the second grid of the
valve wili be noticed behind the vaive holder.

The construction of the rest of the set should not be
difficult, with the aid of the baseboard layout and wiring
diagram and the photographs.

The Valve.

Almost any four-electrode valve will work in this cir-
cuit, though, of course, some will give much better results
than others. If the reader has not a suitable valve, he is
strongly advised to obtain one of the Aneloy A.P. valves
—if only for the tfacts that the filament consumption is so
low (only o.1 amp. at 4 volts) and that these are the only
makers supplying a completc range of four-electrode

itself.

Wireless
Worrlid
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valves, from H.F. to R.C. and L.F. types, which makes
the addition of one or more stages of amplification a com-
paratively simple matter. The most suitahle valve for
this set as described is the A.P. 412 H.F ., in which the
outer grid is connected to the terniinal, and which has an
amplification factor of about 28. This valve works very
well indeecd on a nine-volt grid bias battery—+g9 on
plate and about +6 to the outer grid (+G terminal on
set). If a large aerial is being used it may be found
desirable to increase these values somewhat.

The A.P. 412 R.C.
valve is also suitable—
it has an amplification
factor of about 36 to
38, and will want
rather higher voltages
for its most efficient
functioning—about 10-
15 volts on +G and

either about +4 to
| +6 on plate or + 2o0-
| 30 volts. It is very
Interesting to experi-

ment with + H.'T. and
+G voltages on both
weak and strong sig-
nals and to find their
effect on ease of oscil-
lation.

One  thing  that
should be noticed with
this circuit is the beau-
tifully smooth reaction
control that is obtained
( —there is no ‘‘ bang-
( ing” into oscillation
and out again, and it
is even difficult to tell
when the set is oscil-
lating unless a station
is being received—to
tell, that is, without
touching the aerial terminal to obtain the familiar double
click. The tuning should be found to be extremely sharp,
and any distant station sust be exactly tuned when re-
action is used near its limit, or distortion will result. This
tuning is quite easy with the slow-motion dials.

The set described in this article was tested at 30 miles
from 21.0 on an average aerial about zoft. high, and
over a dozen stations at quite reasonable telephone strength
were tuned in after dusk in the course of an evening, using
an A.P. 41z H.F. valve and a g-volt grid bias battery as
H.T., and the set as a whale was found very nice indeed
to handle.

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.

necessary that particular components should be used in preference to others, these compon%nts are mentioned in the article

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.

Where the designer considers it
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THE LEAGUE AND THE HOSPITALS.

WITH the exception of blind
persons probably no section
of the community is more apprecia-
tive of the broadcast service than
those who are confined to bed in hos-
pitals. To these unfortunate people
the broadcast programmes are liter-
ally a ** boon and a blessing.” Read-
ing, of course, helps to while away
the time, but there are occasions when
this kind of mental relaxation becomes
monotonous ; lesicdles, many patients,
through the nature of their com-
plaints, are unable to hold a hook.
In such circumnstances the variety of
attractions provided by broadcasting
cannot fail to appeal to the most
fastidious listener.

It may surprise many to learn that
there are hundreds of patients in hos-
pitals and homes, particularly in
Poor Law institutions, who have been
compelled to spend from twenty to
thirty years as inmates and have little
prospect of recoverv. If vou have
experienced the tedium of a pro-
tracted stay in hospital you will have
some little idea of the joy with which
this wonderful link with the great
outside worlil is received by those
people.  So eager are the patients
to catch every sound that is broadcast
that most of them are to be seen with
their headphones on some time hefore
the tuning note is given.

We are proud to be able to record
that through the efforts of the
T.eague’s local organisations, wireless
receivers have been installed in many
institutions. The following is a list
(by no means complete) of instances
which have recently been brought to
the notice of headquarters :—

New Malden (Surrey).

The energy of the popular local
hon. secretary, Mr. R. J. Venner,
supported by a very active committee,
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has enabled the New Malden and
Coombe branch of the League to raise
sutficient funds to install a three-
valve set and 300 headphones in the
Kingston General Hospital. The
diphtheria, enteric and scarlet fever
wards of the Tolworth Isolation
Hospital, Surbiton, were provided
with a set and ten loud-speakers,
whilst the Seaford (Sussex) Con-
valescent Home for Surrey Men has
been supplied with a wireless receiver
and loud-speaker out of funds raised
by this branch.

Derby.

The League’s branch inaugurated a
fund, which was supported by the
Mayor and several local organisations,
to provide the Derbyshire Royal In-
firmary with wireless. A sum of
£.300 was raised and a receiver with
150 headphones and two - loud-
speakers was installed in that institu-
tion.  Mr. Barnett, the secretary of
the Derby branch, acted as hon.
secretary of the fund, and his un-
tiring efforts ensured its success.

A Reminder.

Those membhers who have subscribed
less than three shillings since October
1st last are reminded that their
membership fee to September 30th, 1928,
is due on the lst of next month.

As it is essential that the organisation
should be representative of the humblest
listener the league is reluctant to in-
crease the subseription. 1t has there-
fore been decided to keep the annual fee
at a minimum of two shillings, but any
amount in excess of this sum would be
welcomed from those members who can
afford it and who appreciate the difficulty
of providing with limited funds such a
vice as that given by the League. Such
additional assistance would also enable
us to extend our activities.

Look at your current membership
certificate and see when your subscrip-
tion is due. An Enrolment Form will be
found on page 72.

Bristol.

A four-valve set has been installed
in the Eastville Institution as the
result of the efforts of the League’s
branch here, which is fortunate in
having as its officers a very active
band of workers. The branch also
presented a wireless set to a local
sufferer who has been bedridden for
twenty years.

Kingston-on-Thames.

Funds raised by our branch here
were applied to the provision of a
four-valve set to the Victoria Hos-
pital, Kingston.

Goole.

Bartholomew’s Hospital were the
happy recipients of a set presented by
the League’s local branch. The
chairman, Mr. Johnson, supported by
Mr. G. H. Hillary, the secretary,
and an enthusiastic committee, was
responsible for the many activities
which were undertaken to raise the
necessary funds.  This branch is
now endeavouring to obtain a sum
sufhcient to provide the Poor Law
Institution with a wireless installa-
tion.

Nottingham.

A five-valve set complete with 27
headphones has been presented to the
women’s ward of the Bagthorpe Poor
T.aw Institution out of funds raised
by the Nottingham branch. The
secretary, Mr. Gullick, and his com-
mittee are alwavs to the fore where
help of this kind is required.

Redruth (Cornwall).

A fund of £300 is being raised by
this branch with the object of in-
stalling receiving apparatus in the
Tehidy Sanatorium.

Tottenham.

It 15 the aim of this branch to

supply the Clare Hall Tuberculosis
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Hospital and the North Middlesex
Hospital with wireless installations,
and a fund which has been raised for
this purpose is already assuming
satisfactory proportions.

Gillingham (Kent).

The profit from a whist drive and
dance organised by this branch was
handed over to St. Bartholomew’s
Hospital, Chatham.

IMPRESSIONS
OF THE
PROGRAMMES.

To my mind, the best programme of
the month was ‘“ My Programme ' by
the Wicked Uncle. 1 shall refer to it
later on, bLut I should like to say here
how wholeheartedly I echo his remarks
on ultra modern music and * jazz.”” The
dreary stuff with which we are some-
times bored from the pens of new ‘‘ com-

L)

posers . !

anesreensonsassrane

0000

The change made by the B.B.C. in the
morning transmissions has aroused a
storm of protest from the vetail trade. [
had recent experience of one of the ob-
jections to the later transmission. While
I was staying at the house of a friend
in a south-west town, his receiver during
the evening developed a fault. In the
morning the local expert was called in,
but he could not make an effective test
until broadcasting began. As he had
seven somewhat similar rtests to make
before ours the Children’s Hour had
arrived before he was able to get to us.
And this was a wet day in a small coun-
try town with nothing much to do!
Under the old arrangement we might
have been able to receive our afternoon
concert.

©co0o0O0

The Bank Moliday programmes were
fair. Mabel Constanduros. as always,
was good. and so was her partner. The
Tidworth Tattoo was done well, and the
music, magnificently played by the Army
bands, was inspiriting to all listeners.
The commentator took his job too seri-
ously. He has not got a ‘‘broadcasting
voice.” The B.B.C. man with him was
much clearer.

0000

I like the Daventry Quartet, the Covent
Garden String Orchestra, and Henry
Senside’s Quintet, and the B.B.C. can
put any of them on the air as often as

they wish.
0000

And why can't we have Corelli Win-

deatt's Band sometimes in the evening?
0000

I didn't hear the whole of “‘ Carmen,”
but I am told it came over very well.
FPersonally, 1 think I prefer excerpts
rather than broadcasts of whole operas.

Wireless
World ,

As T am writing I hear that_valves
are ‘down.” We all welcome the re-
duction, although most of us, if not all,
are of the opinion that the drop is long
overdue, and that even now prices are
too high compared with the cost of pro-
duction.

0oooo0

Listeners who, imagining that acting
must be seen to be appreciated, habi-
tually switch off their sets when a broad-
cast play is announced. do not realise
that by so doing they often miss a treat.
All who heard ‘“ A Butterfly on the
Wheel "’ from the London studio on
August 3rd will, I am sure, bear me out.
Every detail of-the various scenes was
easily seen in the mind’s eve. All the cast
were good, but Henry OScar as Colling-
wood and Allan Jeayes as Plaintiff’s
Counsel were a shade better than the
others, while the powerful yet restrained
acting of Miss Dorothy Stephen as the
accused wife was most effective. Those
who were fortunate enough to hear it
will look forward with eagerness to
future plays of this kind.

co0oo0o0

The versatility of the *° Wicked
Uncle,” so beloved of the young folks
i the Children's Hour, was strikingly
illustrated in the ‘* My Programme”
arranged by him and broadcast from
TLondon and Daventry on August 5th.
It consisted of a feast of selections,
chiefly from Grand Opera, played by the
Wireless Orchestra, the soloists being
Miss Gertrude Johnsor;, Mr. Heddle Nash
—1I liked his singing of ‘‘La Donna ”
—and Mr, Foster Richardson. (It was the
latter's first appearance before the micro-
phone, but he was heard again, with
much delight, in *‘ Entre Nous,’”” the
B.B.C.'s new Concert Iarty, on the fol-
lowing evening.) Well done, sir! I
for one shall hope for another of your
programmes 1n the near future.

o000

Another excellent * My Programme ’’
was that of “A Middle-Aged Man,”
whom T suspect to be a Scot with a keen
sense of humour and some originality,
for who else would have given us at
one sitting the following remarkable com-
bination: The * Bridal March ” from
Lohengrin, Mark Antony's Speech from
Julius Cusar, the ** Soldiers’ Chorus ”
from Faust, Chopin’s ‘* Funeral March,”
a reading from the 13th Chapter of
Deuteronomy. and Beethoven's ‘‘Sonata
Sympathetique ! ©* A catholic taste. I
see that people have been writing to the
papers saying that details of the ‘‘ My
I'rogramme "' series should be published
heforehand, but personally T think the
unexpectedness of the above, for example,
added piquancy to it. Mr. Percy Hem-
ming gave some rousing national songs
including ** The Marseillaise *’ to orches-
tral accompaniment, and Mr. David
Tennant's diction is perfect for the read-
ing of Scripture. Tt will be remembered
that it was he who usually read the Old
Testament storiesooxlo§lxnday afternoons.

[«

Do other listeners. I wonder, find the
Savoy Orpheans a cure for sleeplessness?
It seems paradoxical, yvet a correspondent
who is in the habit of retiring early writes

. sent out on the 16th.
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that he often woos slumber in vain until
he slips on the headphones at his bed-
side. In a few minutes his nerves are
so soothed that he falls peacefully asleep.
He does not tell us what happens to the
phones!!
) ocooo
Sonie of the ‘* Variety "’ seems to me
very poor. Exceptions are Nick Adams
as ‘‘ Perlmutter, M.P.,”” Helena Millais,
Marie Dainton, Wish Wynne, Mabel
Constanduros.
cooo0
I enjoyed the singing of Linda Sey-
mour in the Ballad Concert on the 11th.
She has a glorious voice.
coo0o0
And then the first ‘‘ Prom.,”” on the
13th. I must congratulate the B.B.C.
Boccherini’'s Minuet and the Hungarian
Rhapsody by the Orchestra, and de
Greef’s playing of Grieg’s Pianoforte
Concerto were _ especially enjoyable. I
thought. We had, too, another musical
treat when the Mozart programme was
The third and
fourth *“ Proms ' on the 18th and 22nd I
was unable to hear.
0ooo0
By the way, in the country districts
in the south-west, there is much criti-
cism of the news bulletins. Listeners say
too much of the bulletin is taken up with
dreary news of rgcinog, golf, etec., etc.
=] =] o

A couple of short plays during the
month were good—** Cinderella Married ™
and that charming little play in verse
*“A Minuet ”’ by Louis N. Parker; but
why should we have been bored with
** Trying it On ?

cooo0

On the 23rd I had the first opportunity
of listening to 5G B in London. 1 had
previously heard the new experimental
station from two or three spots in the
south-west and had been disappointed.
However, in London it comes in very well
and the broadcast from Queen’s Hall was
most enjovable with but slight inter-
f{erence from Morse. Dennis Noble's sing-
ing of the great aria from ‘' The Barber
of Seville” came over well and after-
wards he delighted us with * Passing
By. cooo

Welcome to Willie Rouse—Wireless
Willie. He has had quite a long rest
and his cheery voice and humorous pat-
ter were both welcome and amusing.

0oo0oo0o0

Chick Farr was good in the variety
items on Saturday, 27th. In some ways
he is similar to Milton Hayes. It was
good fnoling. His dialogue with the as-
piring baritone was very good indeed.

0000

On the same evening A. J. Alan's
Iively :magmation gave us ‘‘ Charles.”
Is it Mr. Alan's material or his broad-
casting personality which so delights
listeners? 1 wonder.

0000

And at last, we have reached actual
alternative programmes. Will listeners in
various parts of the country let us know
what they think of the new station.
Many listeners have written saying the
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test transmussions are much clearer and
of more volume than those during broad-
casting hours. One thing does appear
from our correspondence bag. and that
is that the crystal aser in the Birmingham
area regrets the change and asks why
he should be the only one to suffer by
the reshuffle of wavelengths. Bourne-

mouth listeners, too, I understand, are
now receiving the two M's—Morse and
Music—at eyual strength.

{The nnswers to the followiny questions
will be found on puge 2. Warning
No prize wili be yiven.)

1. If a listener is told something he
knew alveady, of what is he generaliy
reminded ?

2. Why does the
* Copyright reserved ”’?

3. Why is the news bulletin specially
valuable for schools?

4. What do the letters *“ B.B.C.”” stand
for?

5. State one of the henefits accruing
from increasing the number of broadcast
talks.

6. Why do listeners prefer talks to
music ?

7. How do we know when a broadcast
variety turn is a good one’

8. Tt we fail to hear applause from the

announcer say

studio andience, what circumstance s
indicated?
9. Who said (a) ‘“Oh, blow!” or

words to that effect; (b) *‘ That's the
stuff to give em "7

10. What is worse than shorting the
H.T. battery?

1928.

“Waitress! Waitress! Good Heavens,
is there nobody serving at this table? ”

Most of us have met the man who waits.
We feel sorry for him. The poor fellow
is hungry. See how he chews his nails.

“Miss! Drat the girl, she’s gone
again! And thev call this gervice/
Funeral service, perhaps.”

See how he drums his fingers impati-
entlv on the marble table. The sight
moves us Is a member of the British
public to be neglected thus? Where i8
the waitress?

“Miss! Miss! Ah, at last! I've been
waiting twenty minutes.”

* Sorry, Sir; what would you like?”

“M—m. now let me see. Yes—er—let

nie see. What shall I have? I—I really
don’t know what to have.”
* % % ®  ® 0%

It would be wrong to draw too close a
parallel, but isn’t it a fact that some of
us mav have points in common with the
gentleman in the tea-shop?
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Wireless
World

We have wanted alternative pro-
grammes for a long time. We have
clamoured for them. And, thanks partly
to the Wireless League, we in the south
are already being supplied with an experi-
mental altemative service. Soon other
regional stations will supplement 5GB.

The point is, having clamoured for
regional stations, are we ready for
them?

(=} =

1028 _

Our artist foresees an unpleasant possi-
bility. Selectivity wlll be one of the
essentials of the receiver of the future.

Unless our sets are selective the answer
is, No. As each new regional station
comes along we find ourselves in a worse
plight than the clamorons gentleman in
the restaurant, who. after all, is not
obliged to consume everything on the
menn.  Tn 1928 the luckless listener with
an unselective receiver may be glad to
avail himself of his sole remaining privi-
lege—the privilege of being able to switch
off. E. C.~

O,

CORRESPONDENCE.

To the Wireless Leugue.

Sirs,—While the B.B.C. tell us that the
alternutive programme sent out by 5GB
has been received with enthusiastic wel-
come by those listeuers fortunate enough
to receive it, the hundreds of poor crystal
users in the Birmingham area have use-
less sets. It is no satisfaction to them
to know that their brethven in other
parts of the country endowed with two-,
three-, and four-valve sets canunot only
conspire to receive their programmes, but
by the change have been able to add to
their enjoyment by an alternative nusical
diet. We are told by the B.B.C. that
our remedy is a better. or an outside,
aerial svstem. This may provide a
remedy in some cases, but not in all
Many scores of crystal users in this area
have to put up an inside aerial because,
perforce, they have no space in which
to erect one outside. Up to now with
this inside aerial they have been able to
receive the Birmingham programmes, but

77

at one fell swoop with the opening of
5GB the B.B.C. have snatched away
from them the pleasure they have en-
joved since the Birmingham station was
opened. I foresee a great reduction in
licence holders in the Birminghuin area
in the near future unless the B.B.C. can
devise some method by which these justly

angered listeners can be satisfied and
appeased. V. C. B.
Birmingham, 27/8/27.
cooo

To the Wireless League.

Sirs,—~Why is it that the B.B.C. have
in their reshuffle of wavelengths again
allocated to Bournemouth one of 326
metres. The thonsands of letters the
Corporation must have received, when we
previonsly sunffered 326 metres. complain-
ing of Morse interruption should surely
have convinced them of the mistake it is
to allot such a length to a cousl arvea.
Scores of us here have since the opening
of 5GB received little else through the
local station than dah-de-dah, until we
ent out in disgust. As an alternative
5GB is no good to most of us. We
cannot all afford the initial cost of a
three-valve set, to say nothing of the

maintenance thereof-—and nothing less
than three valves is much good in
Bournemouth for getting 5GB. If the

326 metre wavelength is intended to be
permanently attached to Bowrnemouth I
shall seriously consider scrapping my
wireless set as useless and invest my
spare cash in renewing the gramophone
records which one can listen to without
the poisonous accompaniment of dah-de-
dah. *“ PARKSTONE.”’
26/8/21.

0000

Exztracts from Correspondence.

Why can we not have readings
from selected passages of the multiplica-
tion table? These would be quite as in-
spiring as many of the present poetry
excerpts. Why do the readers of poetry
almost invariably speak in a dreamy
monotone ? "’ E. A. Y. (Altrincham).
o000

“_ . . A brass hand in the studio
strikes me as an anomaly. Who would
listen to such a combination of outdoor
instruments in a room no bigger than the
studio? By all means let the B.B.C.
give us brass band performances, but let
them be outdoors. [ notice that brass
generally swamps the microphone.”

K. B. (Chesham).

o000

““. . . The B.B.C. seems to incline
towards the view that the only alterna-
tive to a religious service on Sunday
evening is another rveligious service, se
that we have 2LO and 5GB dispensing
religion simultaneously. Why can't one
of these statious give us a good classical
concert?”’ V. K. H. (Walthamstow)

cooo0

. Please let me say how I appre-
ciate the really excellent programme notes
of O.H. If the B.B.C. and the artistes
received a little more constructive
criticism of this sort we should get
nearer to the millennium of ideal pro-
grammes."’ C. T. (Cheadle).
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Local News and Reports.

Derby.

The local Hon. Secretary of the Wire-
less League (Mr. Alan” R. Barnett,
A.L8.A., Mickleover, Derby) has con-
sented to organise a scheme for supplying
a wireless set complete in the homes of
all registered blind persons in Derby and
Derbyshire and to maintain the set free
of all charge. The High Sheriff of Derby-
shire (Capt. H. Fitzherbert Wright) has
promulgated the idea through the Derby-
shire Association for the Blind and an
attractive feature is a Monster Donation
Draw, the first prize of which is a 1927
Morris-Oxford car which has been kindly
presented anonymously. Tickets are six-
pence each, or five shillings per book of
eleven tickets, and can be obtained from
the Hon. Secretary at the address given
above. Such a good cause will need little
recommendation to all members.

Western Area.

A meeting of the Western Area Com-
mittee was held at Taunton on Saturday,
July 30th. There was a representative
gathering and some important bnsiness
transpired. The following were elected
as delegates to the Gemneral Council :
H. Munro Nelson, Esq., Bristol: A. 8.
Balshaw, Esq., Tannton; W. S. Trevena,
Esq., Redruth; and W. 0. Coate, Esq.,
Bridgwater. The Western Area is anxious
to form new branches, especially in
Weston-super-Mare, Exeter, and Bath.
The Secretary would be pleased to lear
from those willing to assist in this pro-
ject. Hon. Secretary, W. 0. Coate, The
Elms, Wembdon, Bridgwater.

Ipswich.

The Local Committee are anxious to
make the coniing season a successful one
and invite all members to lend a hand to
increase the membership. The Committee
also contemplate running some social
events with a view to providing some
charity in the town with a wireless in-
stallation.
glease communicate with the local Hon.

ecretary, Mr. L, H, Woodward, 28,
Withipoll Street, Ipswich.

Liverpool,

It is hoped that within the next fort-
night the Liverpool Branch of the League
will be fully organised as an active body.
A committee is being formed and a meet-
ing will be held at the earliest opportunity
to discuss arrangements for the present
radio season. No doubt a large number
of Liverpool listeners will avail themselves
of the opportunity of coming to the
lectures, etc., which it is intended to
provide. The Hon. Secretary, Mr, W. F,
Jones, 3, Perth Street, Liverpool will be
pleased to supply full particulars to any-
one interested in the activities of the
League.

Stratford-on-Avon.

The energetic secretary of this branch,
Mr. J. W. Timms (9, Park Road), is draw-
ing attention to the recent bad thunder-
storms in the district and the fact that a
local aerial was struck as illustrating
one of the advantages of joining the
League and benefiting by the free insur-
ance. Mr. Timms is receiving very
satisfactory support in his campaign—not

Will all who are interested_
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only from tlre elements—and hopes to add
substantially to his membership roll,

Bicester.

It is hoped that soon a branch of the
League will be formned here. Meantime
we would draw the attention of members
to the fact that Mr. Fred Smith (of 1,
Bath Terrace), the Hon. Secretary of the
local Radio Club, would be happy to
render them advice on wireless matters.
It may be of interest to quote from a re-
cent letter received from Mr. Smith:
“Give us some good hotel bands and
some light music on Saturday mid-day.
This is the one day in the week when we
can lounge comfortably in an armchair
and thoroughly enjoy “wireless, with no
thought of returning to work to worry
us.” [Note.—The B.B.C. are now giving
transmissions on Saturday mornings as
on other week-days.—Ep.)
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| WHAT DO YOU KNOW? |

ANSWERS.

1. Second General News Bulletin.

2. 80 that the news can be saved up
for the next builetin.

3. Because it gives the little ones a
chance to work up their ancient history.

4. Better Be Contented.

5. The saving of accumulator ““juice.’’

6. They don't.

7. By the applause of the
audience.

8. Either (a) our set needs an over-
haul: or (b} we're deaf.

‘9. (#) A non-member of the W.L.
whose aerial was struck by lightning;
{#) the man who bought goods from a
W.L. registered trader.

10. Omitting to join the
League.

studio
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MEMBERSHIP AND RENEWAL

FORM.

To be filled in by readers who wish to become members of the League, or to renew their membership for a further

eighteen months.

Yo the Secretnry, The Wireless League, Chandos House,
Palmer Street. Victoria Street, S.W.1.

*enrol me as a member

Please renew my mem memberahip of the WWireless League.

I enclose P.O. for Three Shillings,t which entitlea me to

membership with all the privilejes and rights as enumerated in the constitution of the League. including FREE Insurance, Free
Legal Advice, and Free Technizal Advice, for the eighteen months ending 30th September, 1928.
*® Cross out Line not required, t Keep the Counterfoil of your Postal Order.

L N U =

CAPITAL (State whether Mr., Mrs., or Miss.)

SRS  Addreml e e e st e .
My Membership No. is...... Please enclose stamped addressed envelope.

(T'hAis is only applicable in the case of remewcals.)

“The Wireless World ” devotes four pages in the first issue of each month to League Notes and News,
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NEWS FROM

Broadcasting the St. Leger.

To-day’s running commentary on the
St. Leger will be relayed from Don-
caster to 2LO and 5XX. The com-
mentators will be Mr. Geoffrey Gilbey
and Mr. Q. Gilbey. The former will
be remembered by listeners for his com-
mentary on the Derhy last June.

0000

B.B.C. at the Exhibition.

Last year's display of the B.B.C. at
the National Radio Exhibition was
generally voted a success. Separated
from the mysteries of broadcasting by
a mere pano of glass, we saw uncles,
aunts, and other artists in the very act
of disporting themselves before the
microphone. The sight was inspiring,
and we returned to our receivers filled
with new confidence. The same can
hardly be said of the Corporation’s show
at the Ideal Home Exhibition last
March. Here the show-case element pre-
dominated without the showmanship,
and the general public failed to ‘ bite.”

cooo
Changed Tactics.

This time something more exciting is
promised.  Mr. J. Clarke, who is
organising the B.B.C. exhibit at the
National Radio Exhibition, tells me that
the big effort this year is to capture the
casual visitor, and to this end several
novelties will be staged. It is felt,
however, that even the tyro in broad-
casting matters has a fair notion ot what
goes on in the studio, and for this veason
it is considered unmnecessary to install a
full-size studio in use.

cooo

Transmitters on View.

To Wireless World readers the most
interesting exhibits will be the two
transinitters. One is a “ Q" type tele-
phony set designed and constructed by
the Marconi Company. It is rated as a
6kW. transmitter with a Geneva rating
(i.e.. power in the aerial) of 1kW The
instrument itself consists of four panels,
viz.. the vrectifier, drive, oscillator. and
modulator. A motor alternator, which
is driven from the mains, supplies the
main step-up transformer with a single-
phase power at 500 volts and a fre-
quency of 300 cycles. This voltage is
stepped up by the transformers to about
10,000 and passed on to the rectifier
panel, wheve full wave rectification takes
place. Ordinary choke control modula-
tion is employed.

B 29
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By Our Special Correspondent.

St. Leger Broadcast.—B.B.C.

at the Show.—Capturing the

« Casual.”’—Birmingham and
5GB.—A New Disease.

Low Power Modulation.

The other transmitter which will be
on view is a Standard Telephone and
Cables instrument with a Geneva rating
of 5kW. 'I'he circuit is different from
that in tle Marconi set. H.F. magnifi-
cation is adopted, fi.e., modulation is
carried out at low power (as at 5GB),
and the modulated carrier wave is then
amplified by successive power stages.
The transmitter comprises six units, viz.,
A.C. power unit, D.C. power unit, oscil-
lator-modulator, rectifier, power ampli-
fier, and the tuner.

The power supply is obtained direct
from a 1,600-volt generator, while the
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10,000-volt supply for the power ampli-
fier is provided by a three-phase ha.f
rectifier.

cooo
Some Side-shows.

Besides the transmitters, we shall havs
an opportunity of inspecting a large-siz2
model of the London control room com-
plete with its amplifiers, *“ S.B.” board,
corrector desk, and checking receivers.
And last, but not least, there will be the
special section designed to titillate the
visitor who possesses a thirst for sta-
tistics and for information as to the wax
the staff spends its time at Savoy Hill.

cocoo

Novelties.

A number of intriguing devices will
acquaint the visitor with, among other
things, the growth in the number of
licences from 1923 to 1927, the mechanism
of the ““ S.B.” network, the sequence of
events in a boat race broadecast, and
other details well worth a little study.

I understand that the B.B.C. show will
occupy the whole of the gallery on the
north side of the hall.

cooo0
Birmingham and 5GB.
Tt is still rather early for a con.

clusive discussion on the merits of 5GB.
Praise of the transmissions has come
from unexpected auarters. while protests

THE WIRELESS UHOTEL.
}}rovlded with a wireless point so that gu
his picture shows the ballroom stage.
amplifiers.

Every roo

m in the Hotel Statier, Boston, U.S.A., is
ests have broadcast programmes ‘‘ on tap.”
which is permanently equipped with valve
Note the loud-speakers.
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have arrived, not unexpectedly, from Bir-
mingham, which has lost its local station.

On enquiry at Savoy Hill T was in-
formed that the B.B.C. are still con-
ducting tests on the signal strength of
5GB at varying distances, so that all
reports received at headquarters are wel.
comed.

ococoo

What Reports Show.

The reports already received indicate
that 5GB is not received so strongly in
certain directions as in others. Listeners
who compare the strength of 5GB with
that of 5XX should. remember, of
course, the different characteristics of
the long and medium wavelengths,
Generally speaking, in most directions
5GB is slightly stronger than 5XX up
to distances of seventy miles from the
transmitter.  Thereafter, owing to the
more rapid attenuation effect on the
mediom as compared with the long wave,
5XX asserts its su%eriority.

0000

Have You Got the Disease P

The newest disease (and there are 80
many to choose from in this enlightened
age) is in need of a name, 1 suggest
Daventritis,

Persons most susceptible to the com-
plaint are those in possession of valve
sets. The perivd of onset is marked by
a feverish desire to hear what 5GB is
doing, or, if the victim is listening to
5GB, what 2LO is doing. The course
of the disease is rapid. In a very short
time the victim is unable to concentrate
on either station for more than g minute,
in case he should be missing something
from the other. An awkward complica-
tion frequently accompanying the malady
is swollen wrist. due to the continual
operation of the condenser dial,

A friend of mine spends his evening
oscillating between 2LO and 5GB at
nearly audio frequency. What will hap.
pen to the poor wretch when the other
five regional stutigl(x’sogegin?

“Madame Butterfly.”

On September 15th Puccini’s opera,
*Madame Butterfly,” will be heard by
listeners to 5GB. = The Wireless Sym-
shony  Orchestra will be conducted by
ercy Pitt, while Miriam Licette will
play the name part, with Dorothy Helm.-
rich as Zuyuki, Vivienne Chatterton as
Kate Pinkerton, Parry Jones as Lieut.
B. F. Pinkerton, Dennis Noble as
Sharples, Sydney Russell as Goro, Ber-
pard Ross as Prince Yamadon and The
Bonze. The Wireless Chorus will be
nnder the directiog gg §tanford Robinson,

Talks for Schools.

The B.B.C. has just issued the Pro-
gramme and Syllabus of Transmissions
to Schools. The Syllabus covers the
transmissions from all stations for the
Christmas Term, September 23rd to De-
cember 16th, 1927, and' gives a pro-
visional programme for the coming
school year. An effort is being made
to adapt the lessons still more to the
special needs of the medium, and to
effect a closer co-operation between

Wireles
"World

London & Daventry (5XX).

SepreMBER  1lTH.—Military Band
and Vocal Concert.

SEPTEMBER  12tH. — Opening Per-
formance of Pavlova Ballet
Season, * Don Quixote.”’

SePTEMBER 13TH.—Emilio Colombo's
Orchestra.

SerreMeER 14TH.—B.B.C. Promen-
ade Concert, relayed from the
Queen’s Hall, London.

SEPTEMBER 15TH.—** Early Birds,”
a sketch in one act by Roland
Pertwee.

SeprrMser 16rH.—* Madame But-
terfly,” a Japanese tragedy,

- music by Puccini.

SEPTEMBER 17tH.—Variety  Pro-
gramme.

Daventry (5GB), experimental.

SEPTEMBER 11T, — Gems of
Oratorio.

SEPTEMBER  12TH.—Worcestershire
Concert.

SEpTEMBER 13tH.—B.B.C. Promen-
ade Concert, relayed from the
Queen’s Hall, London,

SEPTEMBER  14TH. — ¢ Ranee,” a
musical comedy.

SepTEMBER 15TH.—‘‘ Madame But-
terfly,”” a Japanese tragedy,
music by Puccini.

SepTEMBER 167H.—* Captain Cook
and the Widow,” a comedy by
Stuart Ready.

SePTEMBER 17TH.—Light Orchestral

Concert.
Bournemounth,
SePTEMBER 12TH.—A Shakespearean
Programme.
SepreMBER 17TH.—Concert Party.

Cardiff.
SEPTEMBER 15TH.—B.B.C. Promen-
ade Concert, relayed from the
Queen’s Hall, London.

SeprEMBER  17tH. — The  Black-
smith’s Programme, by a Black-
smith.

Manchester.

SeprEMBER 121H.—B.B.C. Promen-
ade Concert, relayed from the
Queen’s Hall, London.

SEPTEMBER 17TH.— Highways and
Byways,” a Ramblers’ Pro-
gramime,

Newcastle.

8EPTEMBER 14TH.—* X-Q, a Night
of the Trojan War,” a play in
one act by John Drinkwater.

Glasgow,

SEPTEMBER  131H. — Band  Pro-
gramme. *“ A Trip to the Isle
of Man.”

SepreMBER  15TH.—“ Heroes aud
Heroines,”” a musical pro-
gramme.

Aberdeen.

SepreMBER 15TH.—B.B.C. Promen-
ade Concert, relayed from the
Queen’s Hall, London.

SEPTEMBER  16TH.—Gaelic Songs
sung by Mary Orr.
Beifast.
SeprEMBER 13TH.—A Musical Croes-

word.

FUTURE FEATURES.
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school teachers and their colleagues at
the microphone. .

Among the well-known names in the
Syllabus  are those of Sir Walford
Davies, Monsieur Stephan, and Professor
Noel Baker.

Six concerts, given to audiences pf
L.C.C. school children in various dis-
trict halls, will be broadcast, and, alter-
nating with the cuncerts, six plays by a
representative company of Old Vie
players.

0000
At the ‘‘Proms.”

There is only one opinion, at the
moment, regarding the success of the
Promenade Concerts. The success is im-
mense. Every unight sees eager crowds
at Langham Place. whether the pro-
gramme be Wagner, Beethoven, or a
bit of everything.  Attendances on
‘“slack ” nights are 25 per cent. greater
than in the best nights in 1926.

There must be something in this broad-
casting which everybody talks about with
such enthusiasm !

oooo

“Proms’* to Listen For.

Promenade concerts to be broadcast
from the Queen’s Hall in the near future
include:  September 2nd: London,
Newcastle, Aberdeen, Belfast, Dundee,
Edinburgh, Hull, Leeds-Bradford. Liver-
pool, Nottingham, Plymouth, and Shef-
field. September 3rd : Glasgow. Sep-
tember 5th: Manchester. September
6th: Daventry experimental station,
Bournemouth, Glasgow, and Leeds-Brad-
ford.  September T7th: Sheffield. Sep-
tember 8th: London, Newcastle, Bel-
fast, Dundee, Edinburgh, Hull, Notting-
ham, Plymouws, and ~Stoke-on-Trent.
September 9th: Daventry experimental
station, Bournemouth, Cardiff, Aber-
deen, Liverpool, and Swansea.

0000

Myra Hess.

Myra Hess will give her second piano-
forte recital from 2LO on September
12th, when she will play items by Schu-
mann and Chopin.

0000

Broadcasting the League of Nations.

The proceedings of the Eighth
Assembly of the League of Nations at
Geneva are being relayed daily by the
Ecole Supérieure Station. Paris The
transmissions begin at 10 a.m. and 3
p.m.  Ecole Supérieure operates on a
wavelength of 447.8 metres.

0000

Harpsichord and Clavichord.

A lecture on old keyboard instruments
will be broadcast from 2LO on Septem-
ber 14th by Philip B. James. Miss E.
Wilkinson will give illustrations on the
harpsichord and clavichord.

oco0o0

A Henry Arthur Jones Play.

*“ The Liars,” an criginal comedy in
four acts, by Henry Arthur Jones, will
be heard by listeners to London on Sep-
tember 2lst.

B 30
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THE NEW SCREENED VALVE.

Circuit Calculations for Tuned Anode Coupling.
By N. W. McLACHLAN, D.Sc., M.LE.E.
(Concluded from page 263 of previous issue.)

AVING discovered that the screened valve is no
aristocrat, but an ordinary being with a very small

capacity, a large magnification factor and high
resistance, we proceed to see what happens when it is used
in conjunction with our old and familiar friend the tuned
anode. The equivalent simple circuit of a tuned anode
in which we neglect feed back is shown in Fig. 9. Here
we have a fctitious alternator in series with the A.C.
internal valve resistance and the tuned anode or induct-

ance-condenser circuit.
In practice we want to get the voltage across the 1.C
circuit as large as possible.

Now when the LC circuit is

tuned to resonance it can be

w replaced by a dynamic re-

ES sistance (where there is an

oz n & A.C. but not a D.C. voltage

b drop) whose valiue is given by

n

E‘&‘ inductance

= capacity x resistance of coil’

FICTITIO . .
ALTERN'A#C?R Thus if the major part of
the alternator voltage is to be

expended on the tuned cir-
cuit, its dynamic resistance
should be large.  This
means a large coil induct-
ance and a small coil resist-
ance. The reader will immediately say that he wants a
“ low-loss 7’ coil, and we shall see very soon whether his
conclusion is justified.

If we use a low-loss coil having an inductance of 250
microhenries and a resistance of 3 ohmns on the wave-
length of 21O we find that its dynamic resistance is
about 5.5 10" ohms, which is about twice the valve
resistance with a grid bias of —o.5 volts. The amplifi-
cation from the tuned anode with this coil is ahout 58.
For stability at 361 metres this amplification is rather
on the high side. 1f now we use a coil with g ohms
resistance the amplification

Fig. Y.—Simplified equiva-

fent circuit of tuned anode

with screened or three-
electrode vaive.

have a drop of only 7 per cent. arising from an increase
in coil resistance of 200 per cent.

Tasce 1.

Coil resistance. Possible magnification. Loss In
R ohms. (Per cent.) magnification.
3 96 —
9 89 7 per cent.
Inductance =250 microhenries. Capacity=150 ppF.
D.E.3 valve. Wavelength= 361 metres.

This can be explained by the aid of Fig. 11.  The
circuit of Fig. ¢ can be regarded as equivalent to a tuned
LC circuit with a resistance

across the condenser equal to
the internal resistance of the ke
valve.  This may perhaps wgéi
Le clearer if we imagine the L c ;5;4
alternator in Fig. 9 to stop >3320
suddenly. The LC circuit | G S
will still oscillate, but the
internal valve resistance is

a Fig. 11.—Iilustrating the
connected across it and acts damping action of the valve

as a leak on condenser C, on the tuned circult.

which causes the oscillation to die away (Figs. 9 and 171).
If the valve resistance were zero the condenser would be
short-circuited. In practice, where the resistance is not
zero the condenser is partially short-circuited, and it must
be evident that the larger the valve resistance the less
current will pass through it, and the smaller will be the
short circuiting or leak action on the condenser. Thus
the damping of the tuned circuit gets less as the valve
resistance gets bigger. Now a resistance of 22,000 ohms
(three-electrode valve) is a far greater drain on the con-
dJenser than one of 1.z x 1o® ohms. which we get with a
screened valve.  Thus the virtue of a low-loss coil is
swamped by the vice of the low-resistance three-electrode
valve. A screened valve, on the other hand, is not so
greedy, and therefore exerts less damping, because it
drains away less current from the condenser. Neverthe-

less, if the valve resistance

is about 42, which is
perhaps slightly too high, but
more nearly the thing for
stability. Although the coil
resistance has been increased
200 per cent. the magnifica-
tion has only been reduced
30 per cent. As a contrast
to this we can take a D.E.3
three-electrode valve with an

is less than the dynamic re-
sistance of the tuned circuit
the gain in using low-loss
coils with a screened valve
is hardly worth the extra

cost (apart from the possi-
bility of oscillation due to
feed back by virtue of low
damping).

In an actual receiver we

internal resistance of only

1-_.,-__-_.:5,___-_-

we have to cope with addi-

22,000 ohms. The possible

tional damping due to

magnifications for coil resist-

ances of 3 and g ohms are

given in Table 1. Here we
B 31

Fig. 10.—Showing connection of tuned anode with screened valve
V;. Sis the screen, G the control grid, C, the coupling condenser,
R; grid leak, C: grid-filament capacity.

dielectric losses in neigh-
bouring insulators.  The
damping is increased if the
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The New Screened Valve.—
grid leak to the next valve
is too low because it is
virtually across the coil. In
this case the grid leak is in
parallel with the valve re-
sistance. \Where the follow-
ing valve is a grid leak
detector the damping is still
greater, though as an off-set
this damping makes for
stable operation.

Stability of Operation.

Since the inter-electrode

105 OHMS

capacity is not zero it is

clear that some feed back

must  occur. Thus the
amplification obtained con-
sists of two components (1)

that obtained from the valve
when considered to have zero
capacity—no feed back, and
(2) the extra amplification due to the feed back. If the
magnification for stability at a certain frequency were 30,
the actual magnification would be 30 times a factor
depending on the feed back. The factor would obviously
exceed unity.  For stability its value is limited, but
depends on the frequency. = As this increases (shorter
wavelengths) the impedance of the valve capacity
decreases, so that the current flowing from the anode to
the grid circuit increases. This means augmented feed
back.  To keep the feed back within limits the valve
magnification must be reduced Dy decreasing the dynamic
of the tuned circuit in some manner. Moreover, - for
stability the valve magnification must decrease as the
frequency rises.

Selectivity with Tuned Anode.

This is an important issue which appeals directly to
those who live some distance from the main broadcasting

Fig. 13.—Receiving circuit tor examining the
valve (amplifier); V,= D.E.5B (.

li)ropenlea of the screened valve. V) = screened

etector); Vz= B.11 power valve,

stations.  If the reader has digested the preceding
remarks on the damping introduced into the tuned
circuit by the valve he will have no difficulty in seeing the
selectivity side of the problem. Ve saw quite definitely
that a low-resistance valve causes heavy damping, and it
follows, therefore, that it is accompanied by poor selec-
tivity. To illustrate this point more intimately reference
should be made to Fig. 12.' Here we have the tuning
curve for two neutrodyned three-electrode valves of
22,000 ohms (D.E.3) and 50,000 (D.E.3B) resistance
respectively.  Although the D.E.3B gives more selec-
tivity than the D.E.3, it is far from that of the coil and
condlenser alone. The screened valve with which we are
now concerned has a much higher internal resistance, and
it therefore gives selectivity by virtue of smaller damping.
The curve for this valve would be between the D.E.3B
and the full-line curve. With an infinite internal resist-
ance the full-line curve would be ohtained, for the damp-
ing would be due to the LC circuit alone.

Thus selectivity is enhanced by increasing

- the internal resistance, and this can be

CYCLES ON EACH SIDE OF RESONANGE

12 T T T
! 4 I ] 1| accomplished in a screened valve by
10 " | increasing the grid bias. Care must le
DS S o4 /N;:: "1~ Déa exercised not to mar the selectivity by the
P g AT 1T ~J ~J. use of low-resistance grid leaks, as already
08— _4=f - AN (N = explained.
- Lo . | 23
e o Tuned Anode Experiment.
06 2 I ! ~D.E38 —| . . .
L | / Y | SR Perhaps a simple experiment in recep-
[ TCONDENSER ONLY \ i q‘_\ tion with a tuned anode and screened
04l } i P valve may be of interest. The circuit is
/ | shown ir Fig. 13. Here we have an
N aerial coupled to a tuned circuit con-
02 + 2
= | [ ~ nected to the grid and filament of a
S e 1 t t = screened valve V,. In the anode circuit
| l TR By 2
ol 1 | 367 METRES | L1 | of the valve we have another tuned cir-
20000 10000 o e Ay cuit, and both grid and anode circuits

' Reproduced from Fig. 10b, p. 551,
Ezxperimental  Wireless, Se tember, 1926,

Fig. 12.—Selectivity curves of a tuned anode with and without valve damping.

¢ The Amplification and Selectivity of the
Neutralised Tuned Anode Circuit.”
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have low-loss coils. The valve was operated with a grid
bias of — 1.0 volts, screen volts of +70, and anode volts
120. There was a good deal of latitude for the screen
and anode volts ; for example, the screen could be altered
15 or more volts each side of 70, and the anode could
be varied from 100 to 150 or more. The anode volts
should always exceed the screen volts. The screened
valve was resistance-capacity coupled to a D.E.5B anode
bend detector with 10% ohms in its output and an H.T.
voltage of 200 (D.C. mains). This again was resistance-
capacity couple to a B.r1 valve with a grid bias of — 27
having a loud-speaker output. At a distance of several
miles from 21.0 the aerial circuit—aerial about 1o feet
high—could not be tuned without blasting, 7.c., signals
were too strong. If the grid and anode circuits were
Lrought to tune simultaneously, self-oscillation occurred.
This was prevented by inserting a resistance in one Or
hoth of the tuned circuits, and even then the tuning was
sensibly sharp. Actually the resistances were only used
for trial, because oscillation could be stopped Dy
putting the grid circuit off tune or increasing bias.
The tuned anode was then quite selective. The
quality on normal loud-speaker signals was good.
It should be pointed out that no precautions were
taken to reduce the capacity and other couplings
to a minimum, and had this Dbeen done doubtless
the stability margin would have been increased.  As a
matter of curiosity an unneutrodyned D.E.8 H.F. valve
was inserted instead of the screcned valve. This was
accompanied by the usual squeal indicating instability,
and would not be tied down in any way except that of
adjusting to a relatively very subdued amplification.

Summary.

In view of the novelty of the subject and of the fact
that screened valves are certain to attract widespread
attention among wireless amateurs, it is well to crystalise
the salient features of this article.

1. Owing to the extremely small electrostatic capacity
hetween the anode and control grid of a screenerl valve
the tendency to self-oscillation due to energy being fed
back through the valve circuit is reduced to a relatively
small amount.

2. By virtue of this small capacity the stable high-
frequency amplification per stage is much greater than
that with an unneutrodyned three-electrode valve.

3. Because the amplification is stable does not mean
that there is no feed back. In general there will be a
small amount of feed back. but if the equivalent
resistances of the tuned circuits in the valve circuit are
not too low oscillation will not occur. The magnifica-
tion is that due to the valve per se, together with that
due to feed back.

4. Tt is essential to take everv precaution not to add
capacity to the anode-grid circuit by improper wiring.
Also, to carefully screen succeeding tuned circuits to
avoid electromagnetic and stray capacity coupling.

5. The internal resistance of a screened valve is greater
than that of a threc-electrode valve. For example, the
valve tested at zero grid volts had a resistance of 120,000
ohms, which is about four times that of a D.E.5B.

6 \When a tuned circuit is used, the valve resistance
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can be considered to be connected across the condenser,
ie., a leak. The smaller the resistance the greater is
its short-circuiting action on the condenser and the greater
the damping. Thus the tuning would be flatter with
a low- than with a high-resistance valve. Moreover, the
selectivity with a screened valve of 1.2 x 10° ohms internal
resistance will be greater than that with a three-electrode
valve (neutrodyned, of course), say a D.E.5B of 3 x10*
ohms resistance. The screened valve obviously scores
where selectivity is concerned.

7. Owing to the necessity to preserve stability, and to
the damping exercised by the valve, it is not cssential to
use low-loss coils in the broadcasting band of wave-
lengths. For example, a coil having an inductance of
230 microhenries and a resistance of 3 ohms at 2LO’s
wavelength would be unnecessary. The extra resist-
ance put into the coil due to the valve is 16.8 ohms, or
more than five times that of the coil.?

8. . The magnification factor of the screened valve is
not infinite. It has a perfectly definite value depending
upon the anode and grid voltages. It is much higher
than that of the usual three-electrode valves because its
internal resistance is higher. TFor example, the valve
tested has an m value of 7o when the grid bias is zero
and 120 when the grid bias is —3.5 volts. For tuned
anode circuits at frequencies of about 1,000,000 (300
metres), these values cannot be realised owing to the neces-
sity for lower magnification to maintain stability. The
maximum step-up per stage depends upon the resistance
of the tuned grid circuit and that of the tuncd anode.
It is in the neighbourhood of 4o at 21.0’s wavelength.
For longer waves the stable magnification increases, but
for shorter waves it decreases.

9. The mutual conductance or change in anode current
per volt change on the control grid is of the same order
in a screened valve as in a three-electrode valve. The
magnification factor of hoth types of valve is the product
of mutual conductance and internal resistance. For in-
stance, at zero grid volts the mutual conductance is
5.8 x 10™* amperes per volt, whilst the internal resistance
is 1.2 x 10° ohms. The product is 5.8x 12, and this is
70, the magnification factor.

o. Both internal resistance and mutual conductance
vary with the grid and anode voltages. As the grid bias
increases so also does the internal resistance, whilst the
mutual conductance decreases. The product, however,
increases up to a point.

1. If the grid bias were — 3.5 and the voltage swing
on the grid were from —2.5 to —4.5, distortion would
ensue hecause the magnification on each side of the — 3.5
volt bias would be different. This would introduce addi-
tional frequencies, but in the case of a tuned anode these
would hardly be likely to occur because the grid swing
would be much less than 2 volts, and the grid bias would
more usually be about — 1.5 volts. There is no doubt that
distortion would occur in the L.F. part of an amplifier.

12. At a certain point on the characteristic, when the
anode voltage is less than that on the screen, the curve
slopes downwards. The screened valve may over the
downward sloping portion be consiclered to have a nega-

1 There is, of course, a gain with low-loss coils, but it is not
in proportion to the reduetion in resistance (see ‘I'able 1).
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tive resistance (dynamic). If the anode voltage is set
about midway on this downward slope and a tuned cir-
cuit connccted in series, oscillation wil] occur provided
the equivalent dynamic resistance of the tuned circuit at
resonance is arithmetically less than the negative resist-
ance.

ANALYTICAL APPENDIX.

There are doubtless a number of readers who desire to know
how the various statements made in this article are substan.
tiated by theory, and it is the purpose of this appendix to
outline broadly some of the points raised in connection with the
valve and tuned anecde.

The equivalent circuit of a
three-electrode valve or
screened valve (assuming its
internal resistance and mutual
conductance to be constant) are

y4 040 identical. The circuit is shown
in Fig. 14. The voltage of the
alternator s mt, = gpe,.»  This
formula can be deduced as fol-
lows: when Z is removed the
mvg = gpvg alternator will be in series with
p. Thus the anode current
. . s
Fig. 14.—Equivalent circuit g = —,
of screened valve. The l'l).C. 4
resistance of the load or im- . tes
pedance Z Is small. sq that Now. by definition the mutual
there is no appreciabie drop conductance
in the D.C. volts, i.e., the
D.C. voitage on the valve is ‘e
sensibly that of the H.T. g= i
battery. 14
”
This gives i, = gv%» 80 that =gy, or %a = pgu, = mr,

where m=gp=the magnification factor of the valve per ge.
Taking the load as an inductance L, we have its impedance as
wL. Thus the alternator will supply current

9 Volts gor,
' = Total impedance =(p‘+w'L')l'
Dividing above and below by p we get
Lﬂ’“,
wtll
(1+%7)
But the voltage on the inductance v, = wli, or
gwlr,

2
If p is large compared with L, the fraction w—;—,['

o=

i8 negligible

Danish Amateur Transmitters.

The first society for Danish amateur
transmitters came into being on August
15th under the title of ° Eksperimenter-
ende Danske Radio Amatorer.” The
president ‘is Prof. P. O, Pedersen, the
eminent Danish scientist and Director of
the Copenhagen Polytechnic. The execu-
tive committee consists of the following
well-known Danish wireless amateurs :—
G. Bramslav (7ZM), H. Rafn (TEW), and
A. Clristmas Eskildsen (7TAX).  The
last-named is chairman of the Associa-
tion.  We understand that information
concerning the activities of the Society
will appear in the new Danish wireless
journal, ‘* Radio Posten."

Reports Wanted,

resume operations

glad to arrange

Wireless
Worrld

 TRANSMITTERS® NOTES |
‘ AND QUERIES. :

Mr. J. Hartley (G 6JH), who has re-

, Springfield Road,

eshire, will shortly 2AXL S,

on 8 and 45 metres.

He will be glad to receive reports and

to> collaborsute \vitlgJ other experimenters,
000

Mr. W. P. Dolphin (G 6DP) will be
schedules

cently moved to 13
Gatley, Cheadle, Ch
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compared with umty. Thus v, =gwLe,
=gZr,
=mutual conductance X anode
impedance X grid swing,
or magnification =mutual conductance x impedance,
In practice it will be found in many cases that p is smaller

Thus the

magnification will be reduced compared with its value when p
is infinite. It is easy to show that when p is finite the maxi-
mum possible amplification with an infinite impedance Z has
a finite value gp. It is assumed, of course, that the D.C. ohmic
resistance of Z is emall enough to cause an inappreciable drop
in anode voltage. Then

than Z, so that the term must be retained.

i = 9oty .

= Qo PR
where r is the resistive and P the reactive components of Z and
gor[ri+ P2
But if Z=(r*+p%! =iufinity, p in the term (p+r)* can be neg-
lected. Hence we get :—-" =gp, and this is the maximum pos-

sible magnification, and‘7 is, therefore, the amplification factor
of the valve per se. ) o

Coming now to the tuned anode, it is easy to show that at
resonance the combination behaves as a dynamic resistance
(there is no D.C. drop)

= (0 =

L 3.2
&= =k

where L is the coil inductance of A.(C. resistance r tuned by
a condenser C.
Applying the above analysis,

'.“=a]ternato.r volts= gpl’,, and the volts on R (the tuned
total resistance  p-+ R

we get anode current

. Ry, R . : q
anodc) = 0GR=%= m (;-)-I-_R) t;, an expression which is

identical with that for the magnification obtained with resistance
coupling in a three-electrode valve circuit. The actual magni.

fication is .
%)
L (p +R/
Now, with L= 2504H, r =3 ohms, C= 150y uF, the-v:a.lue of
R=55x10°. Taking p=1.2x 10° ohins we get ;)%L=Z+;=0°8,

Frow Fig. 8 we find g=3.8X10"4, 80 that m — go=35.8 x 10~ x
1.2 < 10-%=70. )

Thus the actual magnification is 70 x 0.8=>56, Making the
+R—0‘6'
The actual magnification is 0.6x70=42—a value which makes
more for stability than that with the low-loss coil.

coil resistance 9 ohms gives R=1.8x10° ohms and

amateur transmitters on 23 and 45 metres.
Mr. Dolphin’s address is 53, Higham
Road, London, N.15.

0000

New Call-signs and Stations Identified.

3 2KK Ralph H. P’arker, Radio House, Wilson Rd.,
............. i Smethwick, Stads,
2BRI  David D. Marshall, 41, Kelvinside Gdns,,
Glasgow, N.\v,
SHK H. S. Beckett, 118, Redmines Rd., Lodge

Moor, Sheffield. (Corrected address.)

J. Skidmore, Chevin Rd., Belper, Derby.

Buckingham, 53, Beaconsfield) Rd.,

I ondon, N.11,

2JU E. ). Pearcey, Collingwood, Pinner View,
Harrow, Middlesex. (Change of address.)

eb-V9  A. J. Demoor, 2, Champs, 48, Ghent.

EV4D8 F. De Saeddeler, 63, Avenue Lippens, Knocke,
Belgium,

EJ7DD S. l,_iebcrmann, Medulicéra 9, Zagreb, Yugo-
Slavia,

2AUL

with any
B 34




SEPTEMBER 7TH, 1927- THLE WIRELESS WORLD ADVERTISEMENTS. Ty

CARBORUNDUM
RADIO

THREE NEW LINES

CARBORUNDUM GRID LEAKS
AND ANODE RESISTANCES.

Something quite new in grid leaks and anode

resistances, offering unique advantages over

other types. Cannot break down, are absolutely

silent and non-microphonic, therefore eminently

suited for use in resistance capacity coupled
amplifiers.

In all standard values. .Price each 2/6.

CARBORUNDUM RESISTANCE
CAPACITY COUPLING UNIT.

This unit combines all the advantages of Carbo-
rundum grid leaks and anode resistances. The
components are mounted on a low-loss base, the

P > ls E! . - HI % ! L
=< E' 5 whole being of pleasing appearance. Carefully
(O % "‘TE_/ RESISTANCE I Tt&‘tﬂ made and tested, this highly efficient coupling

k_*&,\ ,

R S R e unit is the one for your set.

Price each 8/6.

ALL THREE LINES, together with the now famous
CARBORUNDUM STABILISING DETECTOR UNIT,
will be displayed on our Stand, No. 125, at Olympia.

We shall be pleased to meet you.

i

The Carborundum Company, Ltd.,
Trafford Park I Manchester.

SEE US AT SEE US AT

OLYMPIA, OLYMPIA,
STAND No. 125 STAND No. 125

B35 Advertisements for ** The Wireless World ™ are only accepted from firms we believe 1o be thoroughly reliable.
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Pa B Stop P

~in the Design of
H.F. CHOKES

TheNew

o

Varley’

~~ H.F. CHOKE

Bl- DUPLEX
WIRE-WOUND

Visit our
STAND No. 143
at the

NATIONAL RADIO
EXHIBITION
Ol)’mpia Sep(.z-‘—Ocl. 1. §

-
imvecusewmmssnnasnenannand

cassuereatscvonannel

UNIQUE ADVANTAGES.

1. Greater range of wavelength than any H.F. Choke on
the market.

2. Prevents those ‘ blind spots’ so familiar with other H.F.
Chokes.

3. More uniform choking effect, in addition to wider
range of choking efficiency

4. Complete freedom from resonant peaks.

§. Greater amount of latitude in application, because, in
commencing its choking effect, it comes well through
the threshold line of oscillation.

For Horizontal or Vertical Mounting.

Price 9/6

THE MARK OF

Warley

Kingsway House, 103, Kingsway, London, W.C.2. Telephone Holborn 5303,

BETTER RADIO

© CAV.H.T. Accumulators have improv radio reception for hundreds of

1927 IMPROVED MODEL
H.T. ACCUMULATOR.,

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 CAV,HT.
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.

MODEL J supeLED
HT. 3 .READ\.(.F.OR USE
(60\VvoLTS) With A"
NO CHARGING

Dimensions 8% x 7 x 7% High
Weight Charged 6% lbs -Dryl3%/bs

ALSO SUPPLIED IN 30 £ 90 VOLTS
MODEL H.T. 4 - 30VOLTS - - 330/
MODEL H.T.S5 - 90VOLTS - - 90/~

Catatogue supplied on application.

@mﬂ&@m;
ACTON, LONDON, W. 3.

TelepLone: Chiswick 3801 Telegrams:
(Privats Branch Exchangs, Vanteria-Act-London,

Mention of ' The Wireless World,”" when writing to advertisers, will ensure prompt attention. B36
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A Description of the Bombay Station.

By V. A. M. BULOW (Chief Engineer Indian Broadcasting Co., Ltd.).

“T is thought that some account of the new broadcast-
ing stations at Bombay and Calcutta may be of
interest. The Bombay station was opened by the

Viceroy, and the opening ceremony of the Calcutta
station by the Governor of Bengal took place on August
26th. The following description refers primarily to
Bombav. Calcutta may be taken as being similar,
except where differences are pointed out.

When the writer arrived in Bombay on February z5th
he found that the site for the Calcutta transmitter had
been decided upon on land which is to be a public park.
but not that for Bombay. In the latter case two possible
sites were in view. Both of these were on open ground ;
one near the racecourse. the other almost two miles
farther out, at Worli. The racerourse site was on rather
low-lving ground, and it was abandoned in favour of
the latter. The wisdom of this decision. from one point
of view, was proved at the heginning of the monsoon, for
the racecourse site was flooded, and, had the station
been there, engineers would have had to swim to their
posts !

The Station Buildings.

Both stations are to have Marconi equipment of the
same power as 2L.O, viz.. 3 kW. to the oscillating valves,
but here the comparison ends, for the transmitters are to
be housed in special huildings erected for the purpose.
The sites are open and on the outskirts of the towns. It
may be said, without fear of contradiction, that the
B.B.C. has no station to compare with the Indian stations
in these respects except Daventry. The building at Bom-
bay is goft. long. 3oft. wide, 15ft. high inside, and
contains a machine room, workshop, stores, office. and
battery room, in addition to a fine room for the wireless
gear proper.

B 37

Before building operations could be commenced sanc-
tions in connection with the site, plans, etc., had to be
obtained from the Government of India, the Government
of Bombay, the Municipality, and the Bombay Improve-
ment Trust. Fortunately, the general manager was
successful in securing all the necessary permissions n
record time.

The site at Worli was pegged out on March 14th.
‘Two months later the roof was on the building, while at
the end of ten weeks it was possible to begin the installa-
tion of the plant. The building is a really substantial
structure having stone foundations, brick walls, and a
tiled roof. Such rapid progress makes one doubt the
truth of the saying that a tombstone is the reward of
him who attempts to hurry the East.

The Aerial-earth System.

Owing to the open situation and the extensiveness of
the ground it has been possible to erect a “ pukka "’
aerial-earth system. The aerial. which is a four-wire
cage T, is suspended from two self-supporting lattice steel
towers, 13oft. high. The earth system consists of two
circles of buried earth plates, each 25ft. in diameter,
under the centre of the aerial and in line with it. These
are both connected together on their adjacent sides and
to the earth terminal of the set. Radiating from the
remote sides are numerous copper wires huried just below
the surface of the ground. In this way the earth-system
is matie to cover an area of approximately 80,000 square
feet—Y.c., a rectangle of yooft. long by 2o0ft. wide.

It is interesting to note that alithough elaborate mast
erection equipment had been shipped with the masts the
Indian workmen would have none of it, and preferred to
rely on their own bamboo poles for the little scaffolding
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Broadcasting in India.—
that was needed and for forming the shear-legs by means
of which the steel members were hoisted as the work
proceeded. An iron ladder is fived to one side of each
mast and was put up as the mast grew, but the Indians
scorned to use this—they preferred to exercise their skill
and agility and scale the lattice work itself. Each tower
was completely erected in one week, and I doubt if this
could have been beaten by any workmen in England.
Owing to the loose nature of the soil it was thought
desirable to increase the size of the foundations ahove
that originally intended in order to reduce the weight
per square foot upon it. Incidentally, this also increased
the overturning factor of safety. Each tower is sup-
ported on four concrete blocks, one at each corner, and
the weight of these is 21} tons each.

D e K

(1.) Native workmen
erecting a mast. (2.)
An early stage in the
erection of masts and
buildings. (3.) The
transmitter buildings
nearly finished.

SEPTEMBER ;th, 1927.

Turning now to studio premises, we find these quite
adequate for a commencement. The Bombay studio is
located in Radio House, Apollo Bunder. Each station
has two studios. The Bombay dimensions being 54ft. x
27ft. x 14ft. high, with gable roof above that forming
the ceiling—a fine lofty room for a main studio. There
is a small room, 12ft. x 12ft., which will be used for
talks, lectures, news, etc. At Calcutta the two studios
are 3rft. x 2oft. 6in. x 12ft. high, and 22ft. 6in. x
toft. x 12ft. high respectively. At both stations the
natural resonance is reduced by means of light curtains
hung on rods in such a way that it is a simple matter to
expose more or less wall and so adjust the echo to any
desired amount. No drapery of any sort is used on the
ceilings. It is not intended at present to make use of
artificial echo, but rather to make the best use of natural
resonance by reducing it to the requisite amount in the
way mentioned.

Studio Ventilation.

As it will be realised, studio ventilation offers a nice
problem in India. It has been decided that no atrempt
will be made to give a perfectly silent background. and
therefore it has been possible to make use of natural

T

ventilation. A number of fan-
lights have been fitted down the
two long walls giving direct access
to the open air. These can be left
open even during heavy rain, as
eaves overhang to the extent of
about three feet. Then there are
numerous windows down one side
of the room, which can be opened
to the outside air in fine weather ;
while in wet weather several pairs
of double doors, giving access to a
wide verandah, can be utilised for
the same purpose. In the hot
B 38
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weather a number of fans or punkhas suspended from the
roof set up just that gentle breeze which makes the heat
bearable.

Control Room and Land Lines.

In the control room, which is the nerve centre of a
broadcasting station, we find two tables with apparatus
for operating two studios, but so arranged that equipment
No. 2z can be used with studio No. 1 should equipment
No. 1 become faulty; and similarly for No. 2 studio.
The various switching operations necessary in - dealing
with the input and the output of the amplifiers are accom-
plished by means of plug and jack Loards as in the
B.B.C. stations. An innovation has been introduced in
the stations of the 1.B.C., however, in that these opera-
tions are performed on cordless boards. The latter are
not so elastic as boards having a number of double-enderl
cords, but the tangles sometimes encountered with the
latter are avoided, as is also troublesome cord mainten-
ance, which, the writer understands. is particularly badl
during the damp monsoon season in Bombay. These
cordless boards have been constructed by the Bombay
Telephone Company, L.td., and censiderable thought ha-
been given to their design to ensure that they will m
all demands made upon them. It mav he of intere
note that originally it had been intended to fo'g &
B.B.C. precedent and use cord switchboards
for these had been placed. but it scon becam.
that the delivery date could not be adhered to. Thi
created an awkward situation, but. happily. a crisis w
avoider. thanks to the telephone company already men-
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(4.) A general view of the two masts and station building. (5.)
A corner of the Bombay studio. Mr. Page, the station di~ector, is
seen at the Reisz microphone.

tioned who came to the rescue and whose assistance and
enthusiasm in this connection the writer desires to place
op record.

On account of the very great dlistance between Bombay
and Calcutta, and the unsatisfactory state of what lines
there are connecting the two places, anything in the nature
of simultaneous broadcasting as understood in the British
Isles is out of the question. Wired wireless is an attrac-
tive proposition; and the possibilities of using this method
of linking up the two stations is being investigate:l. The
problem of the successful transmissior. of speech and
music is not so simple as might appear . it is not such an
easy thing as the application of wired wireless to tele-
graphy. Another possibility would be the utilisation of
a very short wavelength of the order cf 2.-30 metres. for
the purpose of a wireless link. Ong oDt
such a scheme, hovw .er, becau
broadcasting might be spoiled
might seek to pick up the
that the oscillatior
country !
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2 in India.— It is good news that the B.B.C. are contemplating
, Indian Standard Time, on the morning of making experiments with a very short-wave transmitter.
This was his first essay in this direction, and We in India hope they will be an early success, sc that
tinctly struck Dy the very slight fading and this great land may be able to listen to the programmes
complete absence of atmospheric and other of the Mother Country and perhaps hear the voice of the
terference. King-Emperor.

LETTERS TO THE EDITOR.

The Editor does not hold himself responsible for the opinions of his correspondents.

3 should be addressed to the Editor, “ The Wireless World,** Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address.

TAL RECEPTION OF 5GB. local station broadcast reception, operating as detector and low-
ow I suppose that thousands of letters have been frequency. Scratch frequency fiiter circuits for all ordinary
n vou as well as the B.B.C. headquarters regard- domestic use can be ignored, as this is considerably reduced by
high-power British station 5GB. Perhaps my fitting a fibre needle in the pick-up.

valions made at a rather more remote ** outpost '
miss.

r is of British origin, quite sensitive, and about
's most good neutrodynes. l HT.4
ked up the carrier wave of 5GB around 8 p.-m.

ugust 22nd. By 9 p.m. signals were coming L'SA&?U?.?ET
> clear, and by about 10 p.m. music was coming

ull L.S. volume, brakes—figuratively speaking— r
applied to avoid sadly overloading a D.E5A in LI

1 being soft and yet full; fading was conspicuous
e.
s to me, however, to he one fly in what otherwise
* the perfect ointment! And that is the particular
10sen for this station. The Berlin transmitter on
just edging in the least little bit, and as T gather
'ss here that this particular station is going to -
tput in the autumn, I fear that it may spoil to +
+ degree the reception from 5GB. LT
ot be worth while to consider assigning 5GB a
500 k.c.? The next high-power station is Vienna y G
> that 5GB would sandwich nicely between Berlin
ith a safe margin of 20 k.c. either way.
le is a lone voice in the wilderness: on the other
nay be many listeners on the Continent whose | s
shared by mine, but who would welcome, for
's, the opportunity of “listening in” on this
he least possible interference.

F. LESLIE BERGER.

HET
age. =y
ation struck me as particularly good, the tone of »

Electromagnetic pick-up connections suggested by Mr. Duckworth.

Should the pick-up not be provided with triangtlar needle
socket a suitable adapter is sold by gramophone dealers, fitting
in the round needle hole and holding triangular needles quite
firmly.

Manchester. WILLIAM DUCKWGRTH.
y £ MUSIC. August 23rd, 1927.

Loram published
& the fol-
not

B.B.C. ALTERNATIVE PROGRAMME POLICY.

Sir,—Your Editorial in to-day’s issue on the subject of the
alternative programmes appears to me to express very accurately
the state of affairs which has arisen as a result of the in:ro-
duction of 5GB.
I agree with everything that you have to say regarding the

ce to broadcasting which the B.B.C. is unintentional,y
* by compelling listeners te resert to valve sets for a
"> of even two separate programmes, but the B.B.C. has
N 50 insistent in the past on assuring the public that they in-
iied to consider first the crystal user that it will be inter-

esting to see what explanation they will give for the present
state of affairs. E. P.

Peterborough.
August 31st, 1927,
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three of the cells for L.T.

oughly dependable H.T.
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" The Wireless World”' Information Department Con

Questions should be concisely worded, wrillen on one side of lhe paper,
should be sent al a time, and must be accompanied by a stamped, addressed envelo

question should be drawn on a separafe sheel.

H.T. from Private Lighting Installations.

1 hare a privale honse-lighting sct con-

sisting of a battery of 30 large-size
accumulator cells, this giving me a
voltage of sixty. which I use to illu-
minate my house. For svme time post
I hare been using three of these coils
for lighting the valves of my four-
valve set, my H.T. supply consisting
of lurye-size dry cells. ds these cells
will shortly require renewol I am
wondering whether it would not be
possible to utilize my lighting equip-
ment for H.T. supply also. Needless
to say. I have a special arranye nent
consisting of oil engine and dynamo
for charying my Vatteries, and am
Jully acquainted with the fact that
the three cells used for my L.T. sup-
ply become more quickly discharged

than the other cells, and 1 make
sg)ﬂrial charging arrangements _for
them. D. B.

Since your supply is only 60 volts, it

would be impossible to use this for sup-

plying H.T. in a direct and simple man-
ner to the receiver, as. naturally, 120 volts
will be required for the L.F. valves at
any rate.  Since yon are already using
supply, and
fully understand the necessity for making

special charging arrangements, we think
2 you cannot do better than invest in one
of those small machines commonly known
as anode converters. since they appear to

meet your requirements very aptly.

These machines consist of a six-volt motor

taking about 1 ampere or so, driving a
120-volt dynamo on the same shaft, the
120-volt dynamo being specially designed
for supplying plate current to power

valves.

Lhe whole instrument is screened by

being mounted in a metal container, and
in this container is a complete smoothing

unit of chokes and condensers. You

will see, therefore. that you can connect

the input terminal of this device to the
three cells which are already lighting
your valves. and thus produce a thor-
supply.  Most
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ducts a Free Service of Replies to Readers” Queries.
and headed " Information Departmenl.”

One queslion only

pe for postal reply. Any diagram accompanying the

No responsibility will be accepted for questions sent in which do not comply with these rules.

of these instruments are of good make,

and can be thoroughly relied upon; they

can usually be obtained in various types,

some giving 120-volt output. and some a

higher voltage. We advise you to write

to Messts. M-L Magneto Syndicate, Ltd..

Victoria Works, Coventry, asking for full

particulars.

cooo
A Question of Volume Control.

[ have built a receiver congizting of an
efficient H.F. stage, an anode bend
detector, followed by two resistance-
coupled stages, and in order to pre-
gerve qgood quality have made no
arrangements for switching out valves
for head phone work. The receiver is,
in foct, a Slightly modified form of
your ““ All-Wave Four™ receiver. I
now find myself in the difficulty of
wishing to run u loud speaker and a
pair of headphones sim ultuneously for
the henefit of @ member of my fomily
who prefers the latter form of recep-
tion. What arrangements can I make
for using telephoncs after the detector
valve for headphone reception, whilst
at the same time the lond-speaker is
operating after the fourth valre?

You are not advised to put in any
switching arrangements, or any arrange-
ments for using vour telephones after your
detector valve Your best plan would be
to use a choke-filter output circuit, or
output transformer, after the final valve
of vour receiver, and you could then
connect vour loud-speaker and telephones
in series, and at the same time shunt the
telephones with a volume control, of
which many specimens are upon the mar-
ket. Most of these volume controls con-
sist of a suitable resistance having a
variation between 0 and 40.000 ohms.
They are made by various firms, such as
Messrs. Automobile Accessories (Bristol).
Ltd.. 93.95. Victoria Street. Bristol ;
Messrs. Marconiphone Co.. 210-212, Tot-
tenham Court Road. London. W.1: and
Messrs. Dubilier Condenser Co., Bucon
Works, Victoria Road, North Acton, etc.,

all of which give satisfaction. — Alter-
natively, vou could use a special volume
control plug. This matter was, however,
gone into fully in an article on page 205
of our August 17th issue.

0000

Two-volt Valves in the
* Everyman Four.”

I am intending to build the ‘‘ Everyman
Four' receiver from the description
given in your book cntitled ** Every-
man lFour.”” I am, however, goiny
to use two-rolt valves throughout,
and shall be glad if you will give me
the correct values of the fixed
resistors R, and R . and also any
other advice concerning valves which
you think might be useful to me.

A. W F.
In the original description of the
receiver it was advised that six-volt

valves be used in all positions except the
detector position, where a two-volt valve
was advised, since it was fouad that a
two-volt valve made a better anode
bend rectifier than a six-volt valve, all
other things being equal : but, naturally.
six-volt valves give hetter results else-
where, as has been recently pointed out
in this journal. Since a six-volt accumu-
lator had to be used, it became necessary
to insert a resistance in series with the
two-volt filument of the detector valve
in order to drop the nnwanted four volts,
and so safeguard the filament from being
overrun. The value of the series fila-
ment resistance, which was a fixed ouve
and not a variable one, was determined
solely hy Ohm's Law, the formula used
being R:%, where R is the resistance in
ohms, E the volts to be dropped across
the vesistance (4 volts in this case), and
¢ is normal value of filament current
taken by the valve.

It will he seen, therefore, that the
value of this resistance would not be the
same for all two-volt valves, but would
depend on whether the two-volt valve was



of the 6.1 amp. type, the 0.3 amp. type,
etc. Since there was a voltage drop of
four across this rheostat, it will be appa-
rent that by returning the detector valve
grid return lead to some spot on the
resister a negative bias could be given
to the grid, and if the fixed resistor had
a sliding arm like a potentiometer we
should have a continual variable value
of grid bias from 0 to 4 volts, which
would have been ample for the detector
valve, and it would have enabled us to
adjust the detector valve grid bias fairly
critical. Since a fixed resistor with n
sliding arm was not available, two fixed
vesistors were used, it being necessary,
of course, that the sum of the two resist-
ances equalled the total value of resist-
ance required according to Ohm’s Law,
as we have previously mentioned.

A moment’s thought will make it clear
that by juggling with the values of these
two resistances we could fix the grid
potential at any value we wished. Thus,
i R, and R, were equal, the voltage drop

Wireless
Waorrild

values with which to experiment. With
two-volt valves worked off a two-volt
accumulator, we have only 0.2 of a
volt to drop across a resistor (most two-
volt valves work to 1.8 volts), and natur-
ally 0.2 of a volt is not sufficient bias for
the detector. It becomes necessary, there-
fore, to abandon the taking of grid bias
automatically by virtue of the potential
drop across the filament resistors, and to
use the grid battery which we already
have in the set for this purpose, and the
circuit needs to be amended slightly. In
Fig. 1 (a) we show the original arrange-
ment ; in Fig. 1 (b) we show the amended
arrangement. It will be seen that there
is still a resistor R in series with the de-
tector valve filament, its only office, how-
ever, being to safeguard the filament, and
its value 1s ascertained solely by Obm's
Law, following the example we have
already given.  With the two-volt accu.
mulator used with most two-volt valves,
it can be left out altogether.

The condenser C shown in dotted lines

SEPIEMBER gth, 1927.

tant station at good strength and not
hearing it at all, owing to the necessity
for adjusting the workiug point of the
detector valve accurately on the sharply
defined curve. No current is taken from
the grid battery (which may consist of
two small cells), since the potentiometer
winding is across the L.T. battery. The
drain on the filament accumulator is only
0.016 ampere, which is, of course, neg-
ligible for an L.T. battery.

We would point out that in the case
of a set using four-volt valves throughout
the same ruling holds good as in the case
of your set, using two-volt valves through-
out, or indeed even if six-volt valves are
used. \Whatever combination is used, 1t
is  strongly advised that the original
method shown in Fig. 1 (a) be abandoned
in favour of methods (b) or (c)

With regard to valves, vou cannot do
better than refer to the reply given to
“C. F. T.”” on page 737 of onr June 8th
issue, where the matter was gone into
very thoroughly.

HTH41
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SWITCH HT+1

SWITCH HT+1

(b)

Fig. 1.—Detector circuit modifications in the *Everyman Four " when using two-volt vaives.

across each would be 2 volts, and by join-
ing the grid return lead to the junction
between the two resistors a two-volt bias
would be applied to the grid. Similarly,
we could have used a different value at
R, compared to that of R,, so causing
a different voltage drop across each, and
thus varying the potential on the grid of
the valve (whose return lead would still
be attached to the junction between the
two resistors) according to the relative
voltage drop across l%, and R,. The
effect would be, in fact, the same as if
we had had a slider sliding up and down
one resistance, such as we have already
discussed, but instead of giving us a
continually variable arrangement it would
be vaviable in only comparatively rongh
+ steps unless we obtained a very large
number of fixed resistors of different

is more or less optional, and is intended
to prevent the H.F. energy wandering
through the set to the grid batterv, and
thus possibly in some cases causing in-
stability. By using the grid battery in
this manner, we can vary the detector
valve grid bias in steps of 15 volts, but
owing to the fact that many modern
valves specially designed for anode bend
rectification have a very sharply defined
bottom bend. it nas often been found that
this arrangement is too coarse, and the
arrangement shown in Fig. 1 (¢). which
was used in the ““ ANl-Wave Four’ re-
“ceiver, is much to be preferred, although
it necessitates a small extra grid battery
for the detector valve grid alone. An ar-
rangement such as is shown in Fig. 1 (c),
used with modern valves, often makes
all the difference between getting a dis-

A Critical Value of Condenser.

One often zecs a small blocking condenser
conunrcted between the low-potential
end of the tuncd grid e'reuit of an
H.F. valve and L.T.. the actual hot-
tom cad of the roil winding going
toa G.B. tapping.  This valae acems
to vary greatly in diffcrent sets de-
seribed. 13 it critical? T, S. D

The value is by no means critical, and
it is necessary only that the value should
be just large enough to by-pass all H.F.
energy, thus preventing the H.F. energy
straying along to the grid battery. and
possibly causiug instahility, especially if
the grid battery is situated at the other
end of the set. The average value used is
0.01 mfd., which is ample,
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What GREAT BRITAIN thinks about the
BRANDESET III®

[y
THURSO

SFORT WILLIAM

A
", \ S EOINBURCH ¢

‘ * TROON
®MOFFAT

*UDDINGSTON

PONTELAND ¢
SUNDERLAND
SCOCKERMOUTH

The great Public Test Scheme
Brandeset 11IA is ideal from all view points.
You hear wonderfully!

operate easily!

proved that the
You

You pay

reasonably ! Fifty people carried out private tests in
their own homes throughout Great Britain and pro-
nounced it the receiver which will revolutionise

wireless entertainment.

The map shows the differ-

ent localities where the receiver was publicly tested
before being put on the market. Read what some

of the fifty say :—

—from MOFFAT, SCOTLAND

“i¢ had it working on Daventry lo-day,
and it is an ideal loud-speaker Set. We
were particularly struck with the abscnce of
impurity.”

—from FORT WILLIAM, INI"ERNESS
“ For volume and purity it beals any
3-1alve Set 1 have heard. The Set 1s
simplicity itself—a Dbeginner can master
st withoul the least trouble or tuition. My
friends are delighted with the resulls.

—from CREDITON, DEVON.

“As a 3-Valve Set it is the limit of
efficiency—excellent in lone, volume and
simplicity. 1t is really remarkable the
number of European stations that are

_from RHYL, N. WALES
“ Ve found the Set in every way a splendid
job, and at about 11.50 p.m. on August
1st, we tuned in on the speaker on the
short wave band 16 stations in approxi-
mately one minude.”

—from ROCHESTER

“The tuning is very simple and gives
great selectivity, and my small son of seven
can fune in any slaison as quickly and as
quietly as I myself . . . . The Set s
wndoubledly the very best 3-Valve Set yet
devised."

—from KENSINGTON

“The absolute realness of everything I
heard on this Set was, I thought, really
wonderful, and 1 would go so far as to say

perfectly available.” that conswmmale excellence kas been reached”

THE BRANDESET IIIA

Distinct simplicity and perfect efficiency at low price.

%

Single control, 3 valves,

SYORK improved station selector, sensitivity and selectivity adjustable, polished oak cabinet.
- SBRADFORD Absolutely no equal at its price in distance, selectivity, tone quality and ease of control.
PRESTON Fine technical and mechanical features and a definite official guarantee. (Width 16ins.,
depth 8 ins., height 9} ins.}
OMANCHESTER
£6 -15-0
:mnn:o“p BRACEBRIDGE ® (Excluding Royalty)
Urioxerens o OTTINGHAM
DERBY

eLeicESTER SHIPDHAM

#MONTGOMERY LOWESTOFT Y

NUNEATON
NORTHAMPTON®

HERGFORD® camsdioon

LUTON

ONe
EYNSHAM ¢ HEME}HEMPSTEAD

HARROW
BOURNE END ®°¢ FULHAM
®BRISTOL e  OREADING ,*

MILTON LILBOURNE 0 vor ot fiamis ROCHESTER

oYEOVIL

Brandes

Prandes Limited - 3 & 3 Norfolk Street, Strand, W.C.3

GREATLY
REDUCED PRICES

THE SIGN OF
A GOOD DEALER

I e =l
The Ellipticon, 95/-; The B d .
Brandola, 57/6; The Table- ranqes
Talker, 30/-; The Variable
Condensers, 15/- & 15/6;
The Audio Transformers,
15/- & 15/6 ; The Matched
Tone Headphones, 13/6.

—on Stand 16t at the Radio

It hangs outside every shop
authorised to sell Brandes
Products. This sign is for
your protection. 1t means
reliable service and guaran-
teed satisfaction.

AUTHORISED
RADIO DEALER l

Exhibition, Olympia, Sepl. 24—0¢cl. 1

Bd. 0362
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MISCELLANEOUS ADVERTISEMENTS.
NOTICES. RECEIVERS FOR SALE. Receivers for Sale.—Contd.
w;ﬁizm gK:AME FOR ADVERTISEMENTS in these LL-WAVE Four and the Famous Every- 4-\'.\[.\"[{ Neutrodyne, one |1.F. stage, with

12 words or less, 1/~ and 1d. for every
additional word, e.g., 18 words, 1/6 ;24 words, 2/-.

Name and address must be counted.

SERIES DISCOUNTS are allowed to Trade Advertisers
89 follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
instructions the entire *‘copy » is repeated from the
Trevious issue : 13 conseoutive insertions, 5% ; 26 con-
secutive, 10% ; 52 consecutive, 15%.

ADVERTISEMENTS for these columns are accepted up
to FIRST POST on THURSDAY MORNING (previous
{3 date of issue) at the Head Offices of ** The Wireless
World,”” Dorset House, Tudor Street, London, E.C.4, or
00 WEDNESDAY MORNING at the Branch Offices,
19, Hertford Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham ; 189, Deansgate, Mun-
chester.

Advertisements that arrive too late for a particular
issue will automatically be inserted in the following issue
unless accompanied by instructions to the contrary. All
adverti ts in this section must be strictly prepaid.

Postal Orders and Cheques sent in payment for adver-
tisements should be made ~—& Co. _ bayable to ILIFFE
& SONS Ltd., and crossed __ % “O_ fyeagury  Notes,
teing untraceable if lost in transit, should not be sent as
remittances,

All lotters relating to adverlisements should quote the
number which ig 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 ADDRESZES.

For the convenience of advertisers, letters may be
addressed to numbers at ' The Wireless World " Office.
When this is desired, the sum of 6d. to defray the cost of
registration and to cover postage on replies must be added
to the advertisement charge, which must include the
words Box 000, c¢/o ** The Wireless World.” Ouly the
number will appear in the advertisement. All replies
should be addressed No. coo, ¢/o ** The Wireless World,”
Dorset House, Tudor Street, London, E.C.4. Readers who
reply to Box No, advertisements are warned agasnst sending
remitlance through the post except sn registered envelopes ;
1 all such cases the use of the Deposit System s recommended,
and the envelope should be clearly marked ** Deposit
Departinent,”

& DEPOSIT SYSTEM.

Readers who hesitate to send money to unknown persons
may deal in perfect safety by availing themselves of our
Deposit System, If the money be deposited with ** The
Wireless World,”” both parties are advised of its receipt.

The time allowed for decision is three days, during which
time, if the buyer decides not to retain the goods, they
must be returned to the sender, If a sale s effected we
reniit the amount to the seller. but, if not, we return the
amount to the depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being no
different arrangement between buyer and seller, each pays
carriage one way. The seller takes the risk of loss or
damage in transit, for which we take no responsibility. For
all transactions up to {10, a deposit fee of 1,-ischarged ; on
transactions over {10 and under (3o, 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 Ilific & Sons
Limited.

THE SALE OF HOME-CONSTRUCTED UNLICENSED
APPARATUS.

A New Service to our Readers.

We have made an arrangement with the Patentees
whereby readers who wish to dispose of a home-constructed
Teceiver not licensed under the Patents miade use of, can
license the set by means of the Deposit System referred to
above.

The person desiring to sell, in sending us particulars for
his advertisement, will in every case make use of a Box
No., and should add to the price which he requires the
amount of royalty customarily paid by manufacturers, viz.,
in the case of Marconi Patents the amount should be
calculated at 12/6 per valve hoider.

If the purchaser is satisfied with his purchase, the sum
realised will be forwarded to the seller, less the amount
due in respect of royalties, which amount will be paid by
" The Wireless World ' to the owners of the patents
concerned, and a certificate will be handed on to the
purchaser of the set.

SPECIAL NOTE.

Readers who reply to advertisements and receive no
answer to their emquiries 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 it is quite impossible to reply to
each one by post.

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

man Four; high-class sets only, giving
maximum efficiency; full particulars and
prices on application.—II. Goodwin, Woad-

cock Hill. Elstrec. [o030
-VALVE  Superheterodyne, best com-
ponents; what offers? Missings Wire-

less Depot, 10, New Rd., Gravesend, Kent.
[5171
AY later, buy now: Wireless sets, com-
ponents, loud-speakers, etc., for deferred
payments. Write or call for terms.—Ellis

London, E. [5446
OR Alternative Programmes! ** Modern
Wireless " Five, 4£25; Screened Six,
£23; Screened Eight, #;45.—Express Radio
Service, Factory Square, Streatham. 'Phone :
Streatham 1373. [5475
SHORT Wave Sets, o-v-1, 75/-; all world,
10-100 metres.—Write John L. Harman,
Chester Rd., Erdington, Birmingham. [5497
ARWICK Everyman Four Receiver in
oalk console cabinet, 418/ 10, complete

with valves, batteries, and royaltics paid ; the
most efficient set desigred in a high grade
piece of furniture: cabhinet only, £4/10i—
Warwick Radio Co., Warwick. [5487
HHORT Wave Super-heterodyne. 20 to 200
metres; America on loud-speaker every
lnight; £16.—Write BM/BDGj3, London,

WiC T [5555
,B.\R(;.\l,\. 4-valve set, ready for wiring.
with blueprint; £35.—Turner, 37, Bolton
Rd., Windsor, Berks. [5559
-VALVE Set. Fellowes, complete with 4-volt
accumulator, 2 Go-volt  high-tension
batteries, pair headphones, loud-speaker, and
2 dull-emitter valves; absolute bargain at
£4/10. This set i3 practically new and quite
up to date.—Reply to Box 3493, ¢’o The
Wircless World. [5561
DISWAN Threcsome 3-Vahe Sct, made by
Ediswan, mahogany cabinet, engraved
panel. 1717 6; rovalty paid: new; £'3/15.
—Jones, 4, Rundle Rd., Preston. [5564
7\ ARCONIPHONE R.B.; 6-Valve Set:
Bt bargain, £5.—Aadrew, 6, Park Rd.,
Forest Hill, S.E. 5507
HORNBURN H.T. Eliminator, D.C. 220.
Iwo tappings, six voltages, 30 to 150;
£2'2; selling A.C. supply in  Dover.—).
Williams, 73, Salisbury Rd., Dover. [5542
l SVALVE T.\.T. Receiver, modern wireless
Scotti-Taggart, in  polished mahogany
cabinet, engraved pancl, best components,
receives most stations on loud-speaker; £12.
—bBox 3442, co The Wireless World.  [3330
LSTREE Six Receiver, complete, except
only half wired up, best parts, Igranic,
Marconi, £14; Peto-Scott unit receiver, 7
lunils, in good condition, complete, £5;
| targe Brown loud-speaker, good condition,
£3; write for list of parts.—Nash, ** Trec-
ton,”” Epsom Rd., Guildford. [5351

6-\':\!.\'!—: Neutrodyne (Anglo-American Six), |

; complete  with  built-in  wave-trap, 3
valves, 6 coils, - 6 McMichael H.F. trans-
formers, and Brown loud-speaker ; photograph
il required; 1710 or near offer.—Baring,
Battramsley, Lymington, Haats. (5534

Nicholls & Co., 132, Caledon Rd., East Ham, |

short and long wave transformers, milli-

ammeter incorporated, excellent volume and
tone; £13.—Box 3467, c/o The Wireless
World, [5538

HAT  Offers>—Brand new Cantophone

4-valve portable, self-contained loud-
speaker, beautiful tone, complete with all
valves and  batteries, rovalties paid; cost

| £:26/5.—Letters to Bellamy, Lyceum Theatre,
| London. [5548
‘9-\'.\L\'F. Receiver an glass panel, suitable
~ for ali wavelengths from 20 metres, will
receive broadcast, £:7/10 with valves; 3-valve
,short wave receiver on glass panel in
| mahogany case; £9.—Box 3490, cfo The
Wireless World, [5549

BATTERIES.

ET H.T. Batteries.—Jars, 2] x 1} x 13,

1/3 doz.; zincs, 1/- doz.: sacs, 1/6
; dozen cells complete (18 volts), 3/6; post
9d. extra. High efliciency, long life, upkeep
practically nil. Orders for ; 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-
Write for free

doz.

plete unit with instructions.
iists of wireless bargains.—W. Taylor, 57,
Studley Rd., Stockwell, London. [0039

: A.B." Dry H.T. Batteries Cos: Less Than

Many other makes. The fact that they
are manulactured by Messrs. Thomson
Houston et Cie., of Paris, is proofl of their
high quality. Further, every battery carries
a full and generous guarantee. Usual sizes
stocked ; 60 volt, 100 volt, and grid bias, eic.
Ask your dealer for same. If he cannot sup-
ply you write us direct. Trade enquiries
specially invited.—G. E. Ambatielo & Co.,

Lid., Ambatielo louse, IFarringdon Road,
E.C.1. Telephone : Clerkenweli 7440. 