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AMPLION WEEK

February 8th to 13th.

The House of Graham

has arranged that Free Demonstra-
tions shall be given on AMPLION
Loud Speakers during this period at
AMPLION STOCKISTS, and all Radio
Dealers of repute, also in the AMPLION
Showrooms at

25, Savile Row, London, W.1 10, Whitworth St. West, Manchester
79. High St., Clapham, S.W.4 101, St. Vincent Street, Glasgow

In the interests of

Better Radio Reproduction

Do not miss your Demonstration

i P ke N
THE WORLD%V STAN DARD

 AMPLION

WI RELESS LOUD SPEAKER

S T et

The name and address of the nearest AMPLION STOCKIST will be gladly supplied upon request by the Patentees
and Manufacturers, Alfred Graham & Co. (1. A. Graham), St. Andrew’s Works, Crofton Park, London, §.L.4.

Mont of " The Wiheless World,”” when weriting 1o advertisery, will ensure prompt atfentio
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STERLING “MELLOVOX”
HORNLESS LOUD SPEAKER

In brown, blue, mauve or

black with gold floral
diaphragm. PRICE 48/'

WHAT‘a difference broadcasting has made to family

life; for indoor days no longer bore, but are filled
with brightness and gaiety now that all the charm of
radio music, song and interest is available through the
medium of a good receiving set and loud speaker. '

An Innovation

Greater still becomes the char

m with the supremely

perfect Sterling « Mellovox,” the latest and most
popular hornless type of loud speaker. A perfect
reproducer, artistic in appearance and ample in volume

STERLINC “MELLOVOX™
d

an
LAMPSHADE COMBINATION
Consisting of the * Mellovox *
combined with an adapter, com-
plete with electric light fittings

and attractively coloured silk
shade. Can be suspended in a
few seconds and the adapter
plugged into an existing lamp-

for all home requirements.
Hear the « Mellovox ” at your radio dealer’s, then add the pleasures
of true reproduction of broadcasting to the family circle.

holder.
STERLING e g

as shown only
MELLOVOX -/ -~

4 bl

SRR,

Loud Speaker.

Write for a copy of Publication No. W.W. 439.
THE MARCONIPHONE COMPANY, LTD,
Sole Agents for STERLING TELEPHONE & ELECTRIC CO., LTD.
Registered Office: Marconi House, Strand, London, W.C.2
Head Office: 210-212 Tottenham Court Rd., London, W.1

Branches : Aberdeen, Bristol, Birmingham, Belfast, Cardiff, Cheltenbam, Dublin, Glasgow,
Leeds, Liverpool, Manchester, Newcastle, Nottingham, Southampton, Swansea.
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P-I8 Valve

is remarkably steep, indicating a very high degree of amplification,
and, by reason of the long straight portion of the curve, freedom
from distortion over a very wide range of grid potential variation.

m SP.18 Valve workson 17 to 1'8

It is emincntly suitable for

The “ Cosmos '

volts and consumes 29 105 29 10 -3 am 3 ampere,
use with a 2 VOLT ACCUMULATOR.

PRICE 12/6 EAcCH.

Made in two styles designated RED SPUT and GREEN SPOT
and recommended for use as follows :—

L.F. First{L.F.Inter-| L.F. Last

GOUPLING.- % H.F. |Detector Stage. | mediate. | Stage.
RANSF OR ME RJareen « [Green @] Green @ | Red » Red @
RESISTANGE -,Green @ |ureen -| Green - treen w | Red @

% 1f sct oscillates use Red @ for HL.T. Stages.

Publication 7117)s “.A Talk fo Ualee Uscra™ gives exhauslivs
defails and should be in the hands of ali interested :

METRO-VICK SUPPLIES LTD.

(Proprietors : Metropolitan-Vickers Electrical Co., Ltd,)

4, Central Bidgs., Westminster, London, s.w.1
AN L SO M C

Tosmos

\.. SP.18 SHORTPATH VALVES
GIVE POWER' AND PURE TONE.

N\

A2

* THE BECO-DE-LUXE "'

Loud Speaking
Excellence

OR excellent volume, with exceptlonal

purity of tone and clarity, the “ Beco
Hornless Loud Speaker is mﬂmtely superior
to preyious loud speakers. The * Beco-de-
Luxe ” (British made) is an artistic piece of
furniture for any home, and the volume
from 1t will fill a large hall. Obtainable
fitted in either oak or mahogany cabinet.

Helght 13”.
Oak, £5 : 0 : C.

Mahogany, £5 :5: 0

HORNLESS LOUD SPEAKER
Extract from * BROADCASTER ”: “We can un-

hesitatingly recommend the new Beco-dc Luxe " Loud
Speaker, for we are of the opinion that on account of its

exceptionally pleasing appearance and splendid qualities as
a reproducing instrument it has a great future before it.’

THE small 1926 “ BECO "—
a very efficient and
attractive model—gives unusual
volume, with crystal clarity.
Height 6”.
Oxydised Sil-
veryor Copper 55 /

Pcd 92/6

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

i Telephone: G Tl
Z:%,, < seco MG S BECO & 2

Mention of *“ The Wireless World,': when writing to advertisers, will ensure prompt attention, 32
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An Igranic-Pacent
Engineering Achievement

A True
Straight-Line
Frequency Condenser.

g N :
rADIO

The "TGRANIC Features which make the
Efesttwo I S - Xelc X9/ lgranic - Pacent Straight - Line
Countries. SSENTIAL Frequency Condenser distinctive

Pacent Radio Essentials have

won such renown in America 1. True straight line frequency tuning.
as to be made standard equip- 2 \Iegligible losses
ment by over 40 lcading T o P
manufacturers of receivers. 3. Perfect lnSUIatl_On, PrOPel'ly Placed-
Igranic Radio Devices are 4. Brass plates, riveted and soldered.
known the world over as the 5. Rigid channel frame construction.
highest St,c"’mdard of British 6. DPermanent plate alignment.
components, = 0
T p L 7. Extra tie bars.

he arrangcments by which 0,
the Igranic Electric Co. 8. Iarge dust-proof bearing.
become sole manufacturing 9. Positive enclosed stop.

licensees of Pacent Radio _ g
Essentials make available to I0. One or three-hole mountlng.

the constructor a range of 11. Tandem mounting to form dual condenser.
components representing the 12. Distinctive, compact, sturdy.

best of two countrics. 13. Price of ‘00035 condenser only 1.4/6.
{zggg?(;cE‘;‘:e‘iﬁﬁaxgétpgf_g?; 14. Price of ‘0005 condenser only 18/6.
MG AL D Enshus. Send for List No. P.37 giving particulars of
eI G el RERiE Igranic and Igranic-Pacent Radio Essentials.

the highest cfficiency.

ZOMPAN
Exclusive Manufacturing Licensees. RAN I C Exclusive Man u/acturinglicénsees.

; ELEECTRIC
149, QUEEN VICTORIA A = Works :
STREET, LONDON. IMITE Elstow Rd., BEDFORD.

Brancues :  BIRMINGHAM, BRISTOL, CARDIFF, GLASGOW, LEEDS, MANCHESTER, NEWCASTLE.

ALAAALAAAAAAAAAAAALAA

2 Advertisements for ‘“ The Wireless World *” are only accepted from firms we believe to be thoroughly reliable. A3
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AT LAST!

A Buzzer that -Buzzes

Built especially for Wavemeter work, this buzzer
really buzzes. A simple turn of the knob adjusts
it in a moment, and it gives a clear steady note.
No delicate handling is neccessary, no tinkering or
fiddling with screws has to be done to persuade the
instrument to work.

Contacts are of pure platinum: the instrument is

rigidly built, guaranteed for a year, and supplied
complete with Operating Knob and screws for mounting below

pancl. With this Buzzer, wavemeter operation is a
quick, simple and ccrtam business. Order lt x'rom
your dealer or direct. -

The Bowyer-Lowe
PRECISION BUZZER

e

- -
2
/%%, i
4,

'-,"//M < 4%
//

//

\

/7/
////

Radio Works,
Letchworth.

Bowyer-Lowe

Co., Ltd,

“cosmMos”

/ V!
z SLOW MOTION A%,
CONDENSER 34
with its ratio of 10 to | makes it 2. (4
possible to dispense entirely with the o ¥}
customary vernier and its attendant e
losses.  Particular stations can be /AT
logged. Backlash is avoided, not Vit
temporarily but permanently, and - ,/.//‘ — e
inovement is smooth, permitting fine {; fod
adjustment. This model can also be /i/} ) j - o
arranged for remote control, as shown é M},;’ [ LOOK Wﬂo’s HE RE '
in_t}}:eilluitration l::elo;w. Also szppli;‘d /’ °
without slow motion teature when the L Gy |
condenser is one-hole fixed. Both / // BRIGHTSON'S
models are constructed to eliminate 'Ié/’ s
hand capacity, for low loss, and to give 7 Yt
a compensated square law effect. Cone 5 \
7%, bearings of hardened steel ensure / \\ \OHTso
YADJUSTABLE constant calibration and a pigtail \
connection gives permanent
GREBRE\  commeston sives O 7rue ﬁ[ue

Metro-Vick Supplies Ltd.
4, Central Buildings, S.W.1 R

Prices : T8
Ordinary. Blow Motion
4 025n £, d

18- 17/6 19/~ 21/6

% %m\b <I
- t \\\ { l/é\|

] (N.Y., U.S.A.)

True Blues consume one-half the

amount of H.T. battexry current re-
| quired by Valves of other makes. This
can rcadily be shown by placing a
milliammeter in positive lead of H.T.
battery and taking the comparative
readings of True Blues as against other
Valves. H.T. battery will last twice
as long with True Blue Valves in the
receiving sct.

LEE Y
i e A

6 Volt 0°25 Amp.
PRICE - - - £1-1-6

J. Y. SELLAR
Distributor for the British Isles.
Room 43, POLAND HOUSE, 167, OXFORD ST., W.1

p A 3 [
y 1 4 4 Phone : Regenl 5606
b nt? ik ZE i 2 W// @ Tad «/a,a = —_—

A4 Mention of “The Wireless W orld " oshen .vnlmg to advertisers, will ensure prompt attention. 31
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Can you juggle with foreign stations 1Y) o !li!‘?[? b
as successfully as this? No? Then s : - . i
simply install an Ormond Condenser » » T :
- in your radio set and the trick ) ' o
v is learnt! Yot |
v For 25 years ORMOND PRODUCTS |
V have led in performance. Notably
N/ so with Condensers. You can get
N/ any types you want at your Dealers
v at the following remarkably low
v prices :—
v T il . Punc Esonme
W,  BALL-BEARING FRICTION tom Koo
~/ CONTROL CONDENSER Scmens i
N/ 0005 - - 15/
5 0003 - - 14/6 i
V *00025 - - 13/6 rone
o Ideal Ratioc - - 15-1. 1 >
V Brass End Plates, highly nickelled finish. vP SeRING.
v Sewr Cenrerig
v / \-\\ ] ’B‘LL Race.
V e Y /AR -\ TR i
v Bﬁ @ £5 z | o | EaonITE STmips.
v. ’ i i =i S . —_/ Frucnion Discs,
4 ! Regd. ; = = % 'n —F
v whfmc Alark. Fsgs’r:on P r\l.‘s tee Pivor.
v — Oerionat Sraron 3\ / G Aouwsning Seaiva,
v . on Termnas Tag, / \/
v 199-205, Pentonville Road, King’s Cross, A0 s Time "",‘,‘jg&"u
v London, N.1. BATEMT_Appimn Fon,
'Phone : Clerkenwell 9344, 5 and 6.
v 'Gramas: ‘ Ormondengi, Kincross."
v' Factory: Whiskin Street, Clerkenwell, E.C.1
od
3 ldvortisements for “ The Wircless World *’ are only accepted from firms awe belicve to be thoroughly reliable. A5
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PERFORMANCE

The

SUPERTRAN TRANSFORMER
at 19/6

makes a strong appeal because it puts up a
performance which 1s equal to that of the more
expensive transformers on the market.

THE. APPEARANCE of the Supertran is very

attractive and it looks the high-class component
it undoubtedly 1s.

THE GRAPH shown below is not a theoretical
curve showing what the transformer is designed
to do, but it is the actual laboratory curve recorded
upon testing a Supertran Transformer taken at
random from stock.

. @ vorrs mer
P’ro Awoor G ro Greo S anoard "R Vaives 2 3 e ias

e strongly recommend the use of the 3} to |
ratio to follow the detector valve and the 5to |
for power stages or fonowing a crystal.

SHROUDED

or < only
3itol 19/6
Guaranteed O
against
mechanical UNSHROUDED
and 18/6
electrical
breakdown each

&‘4\& : i &

GLADWELL & KELL, LTD.,

258, GRAY’S INN RD. LONDON, W.C.1.
"Phone: Museum 7367-7368.

WRITE FOR OUR INTERESTING CATALOGUE.

THE WIREILESS

o
#.

gy P
7

N \f‘i‘%

S
&
W

/’/;
3
FIXED CONDENSERS %
GIVING FIXED RESULTS
The ‘“Cosmos” Permacon is »
an ideal fixed condenser, being s~
light in weight, of guaranteed )
acsurate capacity, and having %
g/ the lowest possible losses.
,’)?f y The dielectric is mica and each con- %%
i denser is tested at soo Volts during 4%}
17 in~pection. Nickel plated cases give ¥ 7
%7 them a particularly neat appearance. e v
2 S,
o001 mfd .. o .8 .. 1/6 x;}
‘0002 ,, .. 50 5 .. 16 %
‘0005, . a0 .. 1/6
(with clip for Val
0003« grid leaky) 1/8 A s}
QoL ,, .. v 50 .. 1/8 W
‘00z, .. .. .. .. 1/10 /7 s
003 4. - a0 . .. 2/8 2 %
or .. .. .. .. 39 P %,
. ” N r S,
COSMOS ™" GRID LEAKS > /(
are uniform and permauent. /}/i
% 1, 2 and 3 megohms, each 1/6 /'fi
ZA «//;
dsk for copy of the Cosmos ‘«,/
Components Brochure. //'-
%
METRO-VICK SUPPLIES LTD. /"’;,’;
(Proprictors Metropolitan-Vickers Elcc. Co. Ltd.) %
4 Central Buildings, Westminster, g -
LONDON,
siva .9

Ab

L S

cosmMoOs
PERMAGCON

7y s

O

A wtod
y A o B 9 F i, SO
N VAT T AR S A R

Mention of *“ The Wireless Woild,” when writing to advertisers, will ensure prompt altention. 30
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Offlqzﬁaf’
There s a decided  They always get on well together. It’s
affinity, a quite definite ik . -
linkbetweeneachEdisuan  lik€ that in every large family. Always
Receiving  valve and  two that will work—or play—better with
Ediswan Power valve. .
The Receiving valoes are  ON€  another than with anybody else.
il dig il @ Every Ediswan valve has its family affinity.
. ai the ower l Q
valve to use is shown t gives SOOd
in the e wposte  service in  any The AVa[ves to use.
. .. ccumulator os
conditions — the Receiving. | Gepmialer o Sowers
best service AR 6 ;52
when it is em- o i Pv8
P,loy.ed,, with its With these groups and Ediswan H.T. and
twin. L.T. Accumulators the ideal is allained.
THE EDISON SWAN ELECTRIC CO. L,
1235, Queen Victoria Street, London, E.C.4.
Ediswan
> Valves
il are
i entirely
1@7 British
g* made.
612-96
4 Advertisements for *“ The Wireless World " are only accepled from firms we believe to be thoroughly reliable. A7
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Improve your L.T. and H.T. supply

The Balkite Battery Charger will enable you to charge
your accurnmulator at home in a very simple manner.
You just put a plug into the lamp socket, connect
two clips to the accumulator, and switch on. The
appliance, which is noiseless in operation, charges an
accumulator for about 8d. It has no valves or moving
parts and gives full-wave rectification.

No. 491, for 200-240 volts, 50-60 cycles, £4-15-0.

No. 492, for 100-115 volts, 50-60 cycles, £4-15-0.

The Burndept Super Radio Battery will work a four-valve set used
four hours a day for at least six months. It is constructed of large,
seamless cells and is contained in a strong box, made to resemble
mahogany.. The top of the battery is covered with a dull red insulating
compound—there is no messy wax—and screw terminals are provided.

No. 202. Burndept Super Radio Battery, tapped
at 20, 25, 28 and 50 volts, in sealed carton, 24s.

Further particulars of these Burndept products will be sent on request. The Burndept
range includes everything for radio reception, from components to complete installations.

HEAD OFFICE : Aldine House, Bedford St., Strand, London, W.C.2.

Branches and Agents Lverywhere.

Telephone ; BURNDEP T WESTRAND
Gerrerd 9072. B U R N D E P l LONDON.,

'I\_LEW LAMPLUGH

STRAIGHT .:605\%, ¥ e— |HAVE YOU GOT YOUR COPY YET?

-

i CONDENSER e — i |
3 PRICE

»

a\ THE ‘
= ‘ | o |
A " WIRELESS |
i 106 £e Z2) ;

: -o(:):)/hl?. _if‘?/ = i AN N u A L
. ¥ == j

200 NF, S

. =T A

: {/’%‘2/,;%;; i FOR AMATEURS

\
\
\
\

\
‘ \§\\\ \

! & EXPERIMENTERS
; 19 26

\
\
\
\
\}\

\

A\

Bsved fve o o &
Wireless LONDON
=2=World ILIFFE & SONS LTD

TYPE
C.A. 1.

With
LAMPLUGO

An indispensable volume of in-

Grip-dial,
Produced in response to numerous Mintmum formation f i
requests for a cheaper condenser having capacity radio amat orr e
the same electrical qualities as the T GoSLLE
De Luxe model. 'ﬁ;;d,?“

Price 2/6 net. By Post 2/8}

If your dealer cannot supply we b
PPy caon From all bookscllers or direct from:

s Send for list.
v . ILIFFE & SON
S. A. CAMPLUGH, Ltd., King's Road, Tyseley, BIRMINGHAM. | Dorset House, Tuder Strest. London, EdCod

w.w.s

A8 Mention of *“ The Wireless World,” when writing to aduvertisers, «will ensure brompt atfention, 2Q
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BETTER THAN TH

A

434
21 ¥/

ZA new general purpose Valve
with the wonderful N filament

YOU can now have the advantages of the unique
“N” filament for every valve in your receiver !

The New P.M.3

1. Better than three “R” type valves because the
ample proportions of the “N” filament are
equivalent to three ordinary filaments.

2. Requires ONLY ONE-TENTH AMPERE fila-
ment current. A saving of over 85% of your

accunwlator energy giving cach charge SEVEN
TIMES THE LIFE.

3. Is so economical of heating power that no sign
of glow can be discerned.

4. Willoperate fromeitherdry cells or accumulator.
From 3 to 4 Volts may be used with perfect safety.
5. Free from all microphonic disturbances.

The PM.3 . .. 16/6

Suitable for all stages of amplification in any circuit.

THE IDEAL COMBINATION for any receiver — I>.M.3. valves
tollowed by a P.M.4. for POWER AMPLIFICATION with loud speakers.
The Finest Loud Speaker Valve the PM4. . . . . 226

GET ONE FRQM YOUR RADIO DEALER.

Mullard

THE -MASTER -VALVE ———

ADVT. THE MULLARD WIRELESS SERVICE CO., LTD.,, BALHAM, LONDON, S.W.12.

\ for long life
A\ & low current
\ ] /

Advertisements for *“ The Wircless World ™ are only accepted from firms e believe to be thorowghly reliable. A0
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I Little slips that

SV

«“T: »” $ 2
s prove “Lissen” efficiency
u\; Lissen Fixed Condensers are made very accurate—to with-

in 5% of their marked capacities—and, also, no matter what

o

;,AM',.'.}

& the temperature conditions behind the panel may be,
they will never vary and will not leak.
g If, when soldering a connexion to your Lissen silent circuit. Noise in a receiver is often
>’§ Fixed Condenser, the iron should s.ip and bu-n caused by the varying resistance of a supposedly
*3 the outside case, you will find or. testing that fixed grid leak. The Lissen Fixed Grid Leak 3
9 - the capacity has not altered at all. Heat cannot is unalterable, because its resistance is settled. -<
>; affect a * Lissen "—its internal construction is Fit one and be still more sure of your circuit, =
3 too good—fit Lissen and make sure you are using Price 2/6. £
o trouble-free Condensers, and NOTE THE NEW In certain critical circuits a Variable Grid -
'S PRICES. Leak is essential. Wih a Lissen you can * Y
a3 0o001—.001 ... 1/3 obtain any resistance bstween “*
G ,002—.006 ... 2/- 1 and 15 megohms, smoothly, '\‘Q(
’E‘ Mica dielectric. gradually and noiselessly. When T"\\:
o (With ¢ach .0002 and .0003 using a Choke Coupled Ampli- _‘3:_"
\ there is included free a pair of fier it is always advisable to k
clips to take a grid leak.) use the Lissen Variable Grid t{:$
The Lissen Fixed Grid Leak goes Leak. One hole fixing. ot =

a long way towards making a course. Price 2/6.

LISSEN

THERE IS NO ‘WEAKEST LINK’ IN THIS LISSEN CHAIN

Lissen Limited, 21-25, Friars Lane, Richmond, Surrey
'Phone : Richmond 2285 (4 lines). 'Grams ; ‘' Lissenium, Phone, London.”

AlO Mention of *“ The Wireless World,’2 when writing to advertisers, will ensure prompt attention. 17
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DRASTIC PROPOSALS.

OST of the evidence which has been submitted to

date to the Broadcasting Committee of Enquiry
has either been in the nature of criticism of the organisa-
tion and the conduct of broadecasting, or it has been
‘“ defensive ’’ evidence, such, for
instance, as that tendered by the
newspaper interests, having for its
ohject the safeguarding from com-

CONTENTS.

that every possible step should be taken to give alterna-
tive programmes to listeners, and until this can be done
there will alwavs be a perpetual subject for grouse,
because no one programme can possibly satisfy all tastes.
As things are at present, the average listener using the
average set has only a choice of programmes if he happens
to be located more or less equi-
distant from two or more stations,
except in cases. where the more
selective types of receivers are in

petitien, in any future broadcast- EpIToRIsL ViEws r;gg use.  We are, however, afraid
Ing arrangements, of the interests OsciLLation wirtour Rapiarion ... 154 that the ever-present complaint of

of the party submitting evidence.
The evidence given recently by

By W. James.
MvrrirLex  Drrectionat Recerrion 162

so many listeners that if they are
located anywhere near a broad-

the wireless traders was, in some By R. Keen. casting station they are swamped
respects, a welcome change from Gervay Varve MANUFACTURE ... 166 by the power of that station and

the type of cvidence hitherto sub-
mitted, because whilst the manufac-
turers put their own interests first,
as might naturally be expected, vet
their evidence contained some defi-
nite constructive suggestions as to
ways and means whereby, in their
opinion, the wireless trading inter-
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173 stantially incrcased. A partial

solution might be found if at the
same time arrangements could be
made for these few stations to
work with a much greater wave.
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drastic in character. The sugges- Lerrers vo tue Epror ... 187 It is difficult to sav, without a

tion is that, instead of a number
of medium-powered transmitters
dotted about the country as at
present, these should be superseded
by six or scven high-powered broadcasting stations,
which they claim would serve the whole country more
efficiently than the present network, whilst, in addition,
giving the alternative of two or three distinct programmes
in nearly every part of the country. It was suggested
also that each station might transmit a particular type of
programme.

From the point of view of the public, it is quite evident
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thorough investigation, how far
191
such  changes would land the

B.B.C. in heavy additional expen-
diture in providing new equip-
ment.  There is also the question of whether the present
locations could be utilisedd if the total number of stations
in the country were restricted to, say, six or sceven of
high power. But even if this proposal could only he
carried out at great cost and with considerable diffi-
culty it is still well worth careful consideration if it
is going to provide a solution to the problem of alterna-
tive programmes.
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A Three Valve Reflex Receiver.

advantages of reuaction.

HUST lately we have heard a good deal of the dis-

and disturbs other people, that re-
action spoils the quality of the broad-
cast transmission, and so on. With
these statements we mostly agree,
especially when the reaction is
applied direct to the aerial circuit of
the receiver, while we do not forget
the fact that the majority of our
great British wireless manufacturers
are selling as hard as they can two-,
three- and four-valve receivers which
make use of reaction to get those
distant stations they claim to get in
their catalogues.!

We have also heen told at many difierent times that
reflex sets are no good-—that a valve
as a high-frequency and as a low-frequency magnifier,
and that the devices employed to separate the high- and
low-frequency currents are bound to distort the signals.

Reacting and Reflexing.

The gentlemen who
helieve in this no reaction,
no reflex, business are going
to get a shock. for T propuse
to show that both reaction
and reflexing can be used 1in

V4

We have been told that a
set with reaction is a nuisance because it radiates

2L.F.).

The receiver has three valves, the first
acting as a H.F. and L.F. magnifier,
the second as a reacting defector, and
the third as a straight L.F. magnifier.
Reaction is used on the circuil between
the first and second valves,; and as the
first valve is balanced, and direct
coupling betwven its inpul and output
circuils is prevented, the aerial circuil
cannot have locally generated oscilla-
tions set up in it. Loud - speaker
reception of some [welve lo fifteen
stations is normally obtained.

cannot work well  sidered.

HT+

Tv—“——» LT-

such a way that the quality
obtained is quite as good as
that obtained from the best
of commercial sets, while
the range and sclectivity of
the set desceribed are better |
than can be obtitined from a

HT+

set using reaction on the aerial (detector and 2L.F.) or
reaction coupled to a tuned anode (H.I'. detector and
In addition, the set illustrated here has the

cnormous advantage that it can be
used in the condition of critical
reaction, and can be made to oscillate
without setting up oscillations in the
aerial circuit.

How to Get Selectivity.

The first step in the design of the
set we have in mind is to choose the
number of valves, and we will choose
three, with the object of using one as
a detector, onc as a low-frequency
amplifier, and one as a combined
H.F. and L.I". amplifier.

Then there is the question of sclectivity to be con-
As we can make single layer coils which have
a lower H.F. resistance than most commercial coils of
the same inductance, single layer coils will be used. A
single layer coil of 250 microhenries can easily be made

to have a H.F. resistance
at 400 metres as low as 4 to
5 ohms. But a good coil
such as this would give no
better results than a bad coil
1f it were connected directly
to the aerial circuit or to
the anode circuit of a valve.

Thus it can be shown that
a circuit comprising a con-
denser of low losses and the
5 ohm coil just referred to,
connected to the anode of a
20,000 ohm valve, acts as

though it had a loss
resistance of about 23

' Apparently it s largely
being left to the American

manufacturer to produce
interfering sets.

non-
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recelver in simplified form.

Fig. 1.—High-frequency circuits of the

ohms so far as the tuning—

that is, the sclectivity—is

concerned, while a 15 ohm
18
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Oscillation without Radiation.—
coil in the same circuit would act as though it had a
resistance of 35 ohms, which is not so much in proportion.
The magnification obtained would not be .very’ much
different in the two cases.

We must therefore so connect our tuning coils that
damping due to the aerial and valve respectively are
reduced to a reasonable figure, for then we shall be taking
full advantage of the selective properties of low-loss
components. The two tuning coils are thercfore con-
nected to the grids of the H.F. valve and of the detector,
the two coils being marked L, and I, in Fig. 1. It
should be remembered that the signal strength and the
selectivity we shall get from the two valves employing
two low-loss coils (ignoring reaction) will depend entirely
on how the two coils are coupled ‘to the circuit, and
further, that signal strength and selectivity depend on
one another, extreme selectivity being obtained at the
expense of signal strength,

Aerijal-grid Coupling.

/

So far as the aerial circuit
is concerned, in the design
as presented here it is easy
to provide for two degrees
of selectivity and signal
strength in the aerial-grid
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Intervalve Coupling.

Now for the output circuit of the first valve. We have
scen that a ‘‘low-loss ’ coil connected directly to the
anode circuit to form the tamiliar though usually ineffi-
cient tuned anode coupling, will not give us any better
results to speak of than a ‘‘ high-loss ’” coil (when using
an ordinary receiving valve of, say, 20,000 ohms anode
impedance), but obviously there are advantages to be
gained from the use of a circuit with low losses. One
way of making good use of the properties of a low-loss
tuned <circuit would be to pick out a valve having an
impedance of some fraction of a megohm with the
largest possible magnification factor,? but valves of this
type cannot ordinarily be obtained, and in any case would
not suit our purpose. I‘or reasons which will be ex-
plained directly, we must use.a grid bias of negative 6
to 7.5 volts, which at once fixes the type of valve to be
used if we wish to employ the moderate H.T. voltage of
rzo. Suitable valves for this stage are the B.T.H.B.y,
Mullard D.F.A.1r, Marconi or Osram D.E.5 or
D.E.8 L..F., or the Cosmos S.P.18, Red Spot.  These

HT.q+ HT. o+
Q

circuit by coupling the

aerial to the grid coil
through a coil having a
tapping. Then when the
full number of turns are

included in the aerial circuit
the signal strength will be
a maximum and the selec.
tivity not quite so good as
when only part of the aerial
coil is .connected in the
circuit. Connecting  the
whole of the aerial coil in
circuit,  therefore.  gives

00003 mfd
Sgp

1

.

4
0-0003mfd

00003mfd

L,

SHS

maximum signal  strength.
“while when part of the

_—lkmmfd %ﬁ

]
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aerial coil is connected the

selectivity is improved at
the expense of  signal
strength.! This  arrange-
ment is a valuable one, as it
cnables us to make the tuner
as selective as possible when receiving a station working
on a wavelength near that of the local station, while the
full aerial coil can be used when receiving a station so
separated in wavelength that the local station does not
provide a background. For instance, to receive Bourne-
mouth, at a place 2} miles from London with the latter
station working, the part of the coil included between
earth and the tap is used ; to receive Newcastle, the full
coil is employed.

]

! These statements apply exactly to the design as given here,
and to most receivers employing a similav aerial-grid circuit.
but would not apply if the aerial coil had almost as many turns
as the grid coil.

3
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Fig. 2.—Complete circuit dlagram. The sequence of amplification is indicated diagrammaticaily -

in the top left corner.

valves have, roughly, an anode impedance of 10,000 ohms
and an amplification factgg of 7. As a matter of fact,
onc of the new Marconi or Osram D.E.8 I..F. valves,
which take a filament current of o.12 ampere at 6 volts
is recommended for this stage in the receiver.

We have therefore to consider how best to couple a
10,000 ohms valve to a circuit with a loss resistance of
5 ohms (we are neglecting the detector for the moment),

2 Those with the receiver having a tuned anode circuit might
remember this. For maximum selectivity, use a high impedance
valve in the tuned anode circuit. The Americans have never
used tuned anode couplings to any extent, probably for this
very reason—that the valves on the Amevican market ave low
impedance ones.

Al3
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Oscillation without Radiation.—

bearing in mind that as there are only two tuned circuits
the selectivity must be as gond as is consistent with reason-
able amplification in order that by pure tuning the local
station shall be eliminated within a reasonable wave
band.? .

What we have to do is so to arrange the circuit that
the amount of the resistance the valve puts in the tuned
circuit is approximately equal to the loss resistance of the
tuned circuit. Put in another form, the valve should be
connected to the grid circuit in such a way that the resist-
ance of the portion of the circuit connected directly to the
valve is practically the same as the anode impedance of
the valve.

H.F. Transformer Ratio.

This can be done by connecting the tuned grid coil to
the anode of the H.I'. valve as an' auto-transforiner, or
by using the tuned grid coil as a secondary of a trans-
former whose primary is so tightly coupled that it is
tuned by the grid condenser, and connecting this primary
winding to the anode of the valve.  Approximately. the

J
best ratio of primary to secondary is given by | R,
where R, is the anode impedance of the valve and Z is the
impedance of the whole tuned grid circuit, that is, the
complete secondary circuit. In our case, with a 5-olim

2Tt will be noticed that the word ° reasonable ” has entered
the discussion several times, from which it may be concluded
that the best arrangement depends largely upon circumstances,
a man living near a station and wanting a set which will get
distant stations at any price having to make his set more
selective (and pay for it by losing a certain amount of signal
strength) than someone else’ situated a few miles from the
station.

FEBRUARY 3rd, 1926.

coil (at joo metres) of 250 microhenries, the best ratio
from the point of view of signal strength is nearly 5—
the primary winding having one-fifth as many turns as
there are in the secondary—the assumption still being
made that the primary is actually part of the secondary
as in the case of an auto-transformer or that the primary
is a separate winding so closely coupled to the secondary
that it is tuned by the condenser shunting the grid coil.

Amplification Obtainable.

The  theoretical amplification obtained from the valve
and transformer under thesc conditions is 17 which com-
pares with the maximum of 7 obtainable from the plain
tuned anode coupling. We have also considerably in-
creased the sharpness of tuning, as now the resistance
added to the grid coil by the valve is approximately equal
to that due to the loss of the grid coil itself. But although
the condition where the impedance of the output circuit is
equal to the anode impedance of the valve gives the maxi-
mum amplification (and incidentally quite good sclectivity
in onr case) it is possible to reduce the impedance of the
output (primary) circuit still further and so to gain in
selectivity at the expense, however, of magnification.

But the gain in selectivity is, in our case, where we have
only two tuned couplings, of great importance as com-
pared with the reduction in signal strength from the maxi-
mum obtainable, and therefore in the final arrangement
nsed, a certain amount of signal strength is deliberately
thrown away in ovder to get the tuning characteristics which
the writer found by experiment were desirable at the place
where he uses the set—z} miles from 21.O. Tor those
readers who live at a greater distance from a main
B.B.C. station, a transformer having a smaller ratio,
that is, a larger primary, will give louder signals with
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Iig. 3.—Dimensions of the wood front panel.

Sizes of holes are as follow: A, 3/8in. dia.; B, 1/4in. dia., countersunk to 7/16in.

dia.; C, 1/8in. dia., and countersunk for No. 4 wood screws; D, 3/32in. dia.

A 14

19



Wireless

FEBRUARY 3rd, 1920, W@E’H@ 157
olk 3} 1T T 3% ~1'g 12 1% oY
/5{3:2 B -E»—"”E
-~
- +E % i o7| 8
o ! R -
: Er— 4 4 §E 3 + i o
Q’ £ 3 57'( R Gt S i
D E e I B E D:
E\}/ XE 1 { ' { E 1"
N . - ’ C
) . | N % o
3 I e + o+ T L H "&-¢f T
> A g . A e
IR E jA e - — L L 9/ | —Q— C _/}8
- | Yo ! 2 % +
€[] T oo e " i
e E E + AO OA 1 5},
Elisler { L ' c 8
7| x| £ T % € 3 B
EX. | g ] {E — /8 8 1
NSRS £ Sy *
=16 3l 2% ¥ --— ’1“ —sali- a3

Fig. 4.—Drilling details of ebonite sub—panel
B

Sizes of holes are as follow :

A, 9/16in. dia.; B, 5/32in, dia., countersunk for No. 4

A. screws; C, 5/32in. dia.; D, 1/8in. dia., countersunk for No. 4 wood screws; E, 0- 089in. dia., tapped No. 6 B.A,

sufticient selectivity, while those living in the country may
very well use a ratio of about 5 as determined by the
method given ahove.”

Grid and Anode Rectification.

Having now discussed the design of a suitable coupling
between the H.I'. and detector valves, it remains to be
said that a transformer is emploved in the set illustrated
here, because the first valve is used as a reflex stage, and
also that in the above discussion no notice has been taken
of the nature of the grid circuit connected across the tuned
grid coil.  With anode bend rectification, the constants
of the tuned grid circuit are not altered very much when
the valve is connccted, provided ample negative grid bias
is used, Lut when leaky grid rectification is emploved, the
grid-filament part of the rectifier conducts, and therefore
throws aload on the tuned circuit.  Provision is made for
leaky grid or anode rectification to be used in the set
illustrated here, it only being necessary to connect the
return enil of the grid leak to a point of suitable potentiai
on the grid bias battery provided on the set.  Thus. if the
grid leak return (Fig. 2) is connected to —6 volts and
the anode of the valve is given a suitable voltage, we
vet anode rectilication, while if the grid return wire is
joined to a positive potential, the valve rectifies on the

leaky grid principle.  The best operating conditions can
be found by irial, and with the D.E.& H.I. valve

(normal impedance 25,000 ohms, amplification factor 16),
best all round results are obtained with the grid return
joined to positive 1.5 volts, with an anode voltage of about
8o0. The grid circuit then throws a load on the tuned
transformer and slightly reduces the amplification and
selectivity, but the low-frequency output is usually louder
than when anode rectificatiorr is employed, even though in
the latter case the grid voltage is higher.

¢ Details will be given in the section describing the construc-
tion of the transformer.

2

-

The H.I". stage would normally oscillate; therefore a
balancing condenser is connected between the grid end of
the secondary of the transformer and the grid of the first
valve. When this condenser, which has an exceedingly
small capacity, is properly adjusted, the circuit will not
start the acrial oscillating.

Reaction Effects.

Wz now come to what is perhaps the most important
part of the receiver, and that is the reaction circuit, but
before explaining the means for obtaining reaction it might
be as well to discuss the effect of reaction and to see how
reaction will benefit us. We have to bear in mind that
when we apply reaction to the grid coil we also apply it
to the anode coil of the H.T'. valve, and so modify the
characteristics of the whole transformer. The first thing
to note is that reaction causes a magnification of jamming
signals as well as the signal to which the receiver is
tuned, the amount depending on the selectivity of the re-
ceiver.  This 1s why such attention was given to the ques-o
tion of sclectivity. for if we are tuned to Bournemouth
and the l.ondon station is coming in as a background so
that with moderate reaction both signals are of about the
same strength, or Tondon is stronger, it is pretty well
hopeless to trv to eliminate lnndon by applying more
reaction. But if by the circnit design Tondon is reduced
in strength by pure tuning so that “Bournemouth can be
brought up in strength (by applying reaction up to the
limit), to several times the strength of I.ondon, Bourne-
mouth will be received free from Iondon, and, what is
more, will not be distorted to any noticeable extent by
using critical reaction. The effect of reaction in this ex-
ample is thus enormously to increase the selectivity without
impairing the quality of reception.  As we tune further
awav from London (or the local station which tends to
jam us) tuning becomes easier, and reception perfectly
free from London is obtained.

A 15
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Oscillation without Radiation.—

Without discussing the mechanism of reaction we may
say that, provided our control over the reaction is suffi-
ciently good, we can improve the selectivity of the set
and increasc the signal strength by a very large amount.
The actual magnification produced by the reaction depends
on the design of the circuit and on the strength of the
signal. Tt would also appear that louder signals are
obtained from a transformer with small losses than {rom
one having larger losses, while weak signals are magnified
by critical reaction much more than stronger signals.
Thus with reaction properly arranged and skilfully
applied, we can receive very weak signals.

As to the method of applying reaction, it has been
found by experiment that a very easy way to get smooth
reaction is by the arrangement shown in Fig. 1. A coil

Wireless
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properly chosen, adjustment of the reaction condenser
las no noticeable effect on the tuning of the grid circuit,
reaction control is very smooth, and the setting of the
reaction condenser can be calibrated just as accurately
as the tuning condensers.

Reflexing the First Valve,

The capabilities and limitations of an ordinary set with
detector and L.F. using critically adjustable reaction are
very well known. By using an additional tuned circuit
as here descrived, the performance of the set is greatly
improved, and by the use of the balanced circuit properly
adjusted, it will not be possible to generate oscillation in
the aerial circuit. This removes at once the main disad-
vantage of reaction, becausc unskilled persons can usc
the sct and not be troublesome.

e P

and condenser, L, C,, connected in scries are joined be-
tween the anode of the detector and the filament, while

o2 high-frequency choke coil, H.I".C., is connccted be-
tween the anode and the primary of the I..F. transformer
or telephones. ‘I'his H.I.C. prevents high-frequency
currents entering the transformer or telephones and forces
them to take the path provided by the reaction coil and the
tuning condenser. The reaction coii is fixed in position
near the grid end of the H.F. transformer and the amount
of H.T'. current passing through it, and therefore the re-
action effect is varied by adjusting the tuning condenser.
With the condenser set at minimum, the reaction effect is
small ; as the condenser is turned to increase its capacity
the current passing through it and the reaction coil
increases, increasing reaction.

Reaction Coil Adjustment.

It is best so to arrange the reaction coil that with the
grid circuit condenser sct at maximum, the circuit will
just oscillate with the reaction condenser at maximum.

If the distance separating the reaction and grid coils is
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The use of a stage of H.I, to effectively isolate the
oscillating circuit from the aerial is more than sufficient
justification for its inclusion in a set, and when it can be
used to effect a big improvement in the sclectivity and
signal strength, and so to add to the number of stations
which we can usefully receive, we might well feel that
this stage is «oing all that can rcasonably be expected
of it. But no, we can reflex it. That is to say, we can
pass the L. 1. output from the detcctor (see Fig. 2) to the
arid of the first valve, and then couple the anodc of this
valve to the grid of the third valve. Lo do this we have
to arrange the circuit in such a way that the H.F. currents
do not flow through the transformer and so reach the
anode circuit of the detector where they would cause
trouble, and we also have to take carc not to spoil the
quality by shunting the L.T". transformer with capacities
of too large a value.

We therefore break the grid circuit of the first valve so
far as I..F. currents are concerned, by putting in a fixed
condenser (0.0003 mfd) and connect the transformer
through a grid leak, R,, to the arid of the valve. As to

2c
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Oscillation without Radiation.—
the H.F. currents, their path
is not changed in the least by
the alteration, because they are
not affected by a fixed condenser
(0.0003 mfd.), and the resist-
ance of the grid leak does not
lower the impedance of the
grid-filament path by a very
great amount. A o.5 megohm
grid leak is used, and this,
being in shunt with the tuned
grid coil will have the effect of
slightly damping it—to the ex-
tent of about 2 ohms on the
lower B.B.C. band. Of
course, a good H.F.
choke could be used in-
stead of the grid leak,
hut it is doubtful whether
the choke would offer an
impedance of 0.5 megohm
to the H.F. currents.
The choke would, however, be a very much smaller
resistance in series with the L.F. transformer than
a grid leak, and we would also benefit should grid current
start through strong signals.

Loud-Speaker Reception.

Now the reason for the insistence on using a 6- or
7-5-volt negative grid bias is clear, for it is to prevent the
possibility of grid current flowing in this circuit which
would cause distortion and also to enable us to
deal with large L.F. amplitudes. With the first valve
having a bias of negative 7.5 volts when it is working
at full load, a comfortable loud-speaker volume is ob-
tained, and that with the two valves, the detector and

159
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Plan view of sub-panel, showing position of capacity shield.

reflex stage. Provision is therefore made for connecting
the loud-speaker or telephones to the anode of the first
valve, and our standard of loud-speaker strength is that
which will fully load a valve having this ‘grid bias.
The last valve is connected to the same grid bias and
H.T. voltage, and is used for receiving signals that are
at telephone strength on the two valves.

It should be noticed that the bottom of the grid leak is
connected by a o.coo1 mfd. fixed condenser to the nega-
tive side of the filament, and its purpose is to act as a
shunt across the transformer secondary to H.F. currents
which pass through the grid leak. These are of very
small magnitude, and the condenser is hardly required,
but is used for safetv. It does not affect the quality
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Fig. 6.—Layout of components on lower side of sub-panel.



LIST OF

3 Colvern square-law ““ Selector”’ condensers, capacity 00003
mfd.

1 0-0001 mfd. fixed condenser (Dubilier).

2 00003 mfd. fixed condensers (Dubilier).

0-001 mfd. fixed condenser (Dubilier).

osmos H.F. choke (Metro-Vick Supplies, Ltd.).

: 1 transformer, «* Junior Ideal’’ (Marconi).

: 1 transformer, ‘‘ Ideal’* (Marconi).

Antiphonic valve holder (Burndept;.

2 “Quality’ valve holders.

05 megohm grid leak (Dubilier).

2 megohms grid leak (Dubilier).

1
1C
13
14
1
)
1
1
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1 2 mfds. fixed condenser {T.C.C.).

2 1 mfd. fixed condensers (T.C.C.).

1 Tapped 9-volt grid battery, type G.B.4 (Ever Ready).

1 Edison Bell No. § jack with plug.

1 Pair aluminium brackets (A. J. Dew & Co.).

2 Cosmos filament rheostats (Metro-Vick Supplies, Ltd.).
13 Pairs of coil plugs and sockets (Dayzite, Ltd.).

1 Mahogany panel, 18in. X 9in. x }in. :
1 Ebonite panel, 18in. x 8in. X Lin. i
1 Compton Cabinet No. 403 {Compton Electrical and Radio :
Trades Supplies). :

4 Lengths ebonite tube Jin. wall, 3in. dia. 4}in. long.

Approximate cost: £10, excluding cabinct, valves, ctc.

of the signals for the transformer has a rativ of only
3:1.

Another point which should be noticed is the way the
grid bias is applied to the grid of the valve through the
grid leak and transformer secondary. The method is a
very good one to use, apart from any consideration as to
reflexing the first stage, for
it biases the grid without

to reduce the input by cutting down reaction. This
buzzing® which starts with grid current, as can be seen
by connecting a microammeter in series with the grid
leak, is an excellent feature, for if the grid current
flowed and there were no buzz, the signals would be dis-
torted, and might lead some to put it down to the reflex-

adding any disadvantages
worth considering. We can
earth the negative side of the
filament battery, and any
leakage of the grid battery
is of no account so far as
the circuit is concerned, be-
cause its potential is applied
directly between grid and filament.
When we add the reflex trans-
former we gain a valve, saving its
filament and H.T. current, less
the slight loss in L.F. amplifica-
tion caused by the I.T°. voltages
being impressed on the grid of
the valve through a o.5 megohm
grid leak. This loss is very slight,
if indeed it exists, as it 1s difh-
cult to detect by hearing whether
any change in strength is produced
by Connecting the O.S. terminal of a 1.1°. transformer
in an ordinary straight set to the grid of the valve through
a o.5 megohm resistance or direct.

Automatic Indication of Grid Current.

Having explained at some length the reasons under-
lying the design of the circuit and its components, I hope
the reader will agree with me that the reflex stage will do
the work of two straight valves, less, perhaps, 10 per
cent., which can be allowed for the effect of the grid
leak (although I do not admit it) without adding any
complications and without impairing the quality in the
least. If the L.¥. input to the reflex valve is too great,
_as it will be in the case of those who normally rececive
the local station on the loud-speaker with a two- or three-
valve set, an automatic buzzer will start off and warn
them that grid current is flowing in the grid circuit of
the reflex valve. The remedy is to increase the grid bias
and the H.T. when they will receive louder signals, or

A 18

Componcnts associated with the low-frequency portlons of the circuit and mounted on
the underside of the ebonite sub-panel.

ing. In a sense they would be right, too, for the reflex
stage is a powerful magnifier, although, incidentally, it
is as distortionless as the characteristic of the valves and
L.¥F. transformer will allow it to be.

Much more could be said in the way of the detailed
design of the set, but we will pass on to a consideration
of the circuit of the complete receiver. This is given
in Tig. 2, where the reflex valve is V,, the detector V,,
and the L.F. amplifier V,. The jack is connected in
the anode circuit of the first valve, and when the tele-
phone plug is inserted the third valve is disconnected,

s \When grid current flows, the grid isolating condenser,
Fig. 2, charges up, and the currents caunot leak away fast
enough through the grid leak and transformer in series, hence
the buzz as the combination charges and discharges. An H.F.
choke instead of the leak will cure this, but would lower the
efficiency of the tuner a little, although no one should tolerate
grid current. Iv is therefore just as well to keep to the grid
leak, as it is cheaper than a good choke.
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Oscillation without Radiation.—

while a o.cor mfd. fixed condenser is shunted across the
L.T. portion of the output circuit of V, to prevent H.I'.

currents passing through the telephones or the trans- .

former Ty. Interchangeable aerial and anode trans-
formers are employed to give a tuning range of 200 to
530 metres and 700 to 1,850 metres, and two reaction
coils are required.

The three tuning condensers are of 0.0003 mfd. capa-
city. A common grid bias battery is included in the set
and condensers are provided to shunt the H.T. battery.
Valves V, and V, are controlled by a commen rheostat
of low resistance, while V, has its own rheastat.

Arrangement of the Receiver.

The receiver has heen built up in such a way that
the coils and valves can be casily handled, while the
parts which o not have to be disturbed are placed below
a panel.  They are arranged to facilitate wiring and to
give live wires, short, clear paths. Usually in reflex sets
several rather long connecting wires are to be found,
but in the arrangement adopted here the apparatus is
advantageously placed.

A front panel of polished mahogany is used to carry
the three variable condensers, two filament rheostats, and
jack, and they are arranged on the panel as shown in
Fig. 3 and the photographs.  The mahogany  panel
measures 18in. x gin. x §in., and has a batten at each
end, a wooden panel being used hecause all the parts on
it are connected to carth except the jack, which is joined
to positive H.T.  All the remaining apparatus is
assembled on an ebonite panel, which is held by means
of two hrackets screwed to the front panel, and by a
block of wood screwed to the hack edge, the bottom of
which rests on the floor of the cahinet.

Mounted on the top of the ehonite panel are the three
valve holders, the holder for the detector being of the
anti-noise type. the plugs and sockets for the inter-
changeable aerial and intervalve transformers and re-
action coil, the H.F. choke, terminals for the aerial,
earth and loud-speaker, and connections for the battery
wires .

It should be noticed that the acrial-grid transformer
stands vertically, while the anode grid transformer is
mounted in line and herizontally. This is to reduce
magnetic coupling between the aecrial and detector cir-
cuit, to eliminate the last trace of magnetic coupling, and
to prevent capacitative coupling a copper shect is fixed
ta the panel as shown. This copper screen is important.
for not only does it remove all coupling between the aerial
and detector circuits and so enable us to obtain a good
balance by adjusting the neutralising condenser, but it
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tends to prevent direct coupling between the aerial lead-
in wire and the detector circuit.

If we are to prevent the oscillating detector circuit from
energising the aerial it is absolutely necessary to remove
all possible couplings. This is done by placing the aerial
and earth terminal on the left-hand edge of the ebonite
panel, so that the earthed screcn is between the aerial
lead-in and earth wires, and the oscillating detector cir-
cuit.  What we require is that the first valve shall act
as a true onc-way repeater; that voltages applied to its
grid shall influence the anode circuit while the currents
flowing in the anode circuit do not produce any currents

Fig. 7.—Method of supporting grid battery.

in the grid circuit. This requirement can only be met
by removing all couplings except that through the valve,
and this can be balanced out by the neutralising con-
dlenser.

Great care should be taken to place the parts in their
correct position, as shown in Fig, s, particular care being
given to the arrangement of the plugs and sockets for
the coils.  Fig. 6 shows the arrangement of the parts on
the underside of the ebonite panel. These include the
two transformers, grid condensers, grid leaks,. by-pass
condensers, and grid battery, and they are fixed by drill-
ing and tapping the ebonite and fitting in most instances
No. 6 B.A. brass screws. Exact dimensions are given in
Iig. 6, and if this drawing is followed it will be found
that when the parts are assembled they have ample room,
Some of the holes indicated in Fig. 6 are for connecting
wires.

The grid battery is held at one end by a brass clip, and
at the other by the block of wood which is cut away to
allow the battery to fit. Details are given in the sketch
of I'ig. 7. After the components have been fitted the
panel should be screwed together to make quite sure
that everything is satisfactory. Then connecting tags can
be fitted to the terminals where necessary, those for the
cotl sockets and plugs being cut from thin tinned sheet
iron.

(To be concluded.)

BUYERS’

GUIDE NUMBER.

Our experience shows that a very large proportion of these who contemplate the purchase of
wireless sets do so only after seeking fechnical advice.
be the inclusion of brief technical details of the sets available on the market to-day.

Our Buyers’ Guide Number is being compiled fo assist readers in selecting and comparing the
many receivers and will be invaluable for reference.

The feature of next week’s issue will
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MULTIPLEX DIRECTIONAL RECEPTION,

An Account of the Receiving Equipment at Brentwood.

By R.

N the choice of a receiving aerial system for the ter-
minal station of a number of commercial wireless
services on wavelengths of 2,000 up to 20,000 metres

2 number of alternatives present themselves, and a variety
of methods have been adopted by the several large foreign
wireless companies. The following is a brief description
of the multiplex system which has been in use for some
time at the Marconi Co.’s receiving station at Brentwoorl,
in Essex. .

From the time of the introduction of the Bellini-Tosi
system of directional reception in 1907 until about rg22,
no really successful attempt had been made to use more
than one radiogoniometer on any one pair of fixed loop
acrials, except by the employment of such
looscly coupled radiogoniometers that inter-
ference between the recciving circuits was
reduced to a reasonably small amount. FEven
in this case the wavelengths of the received
signals had to be fairly widely separated.

In view of this difficulty, provision was
made in laying out the Brentwood station in
192t for a final complement of

FROM
BUILDING

eight Bellini-Tosi aerial systems GABLE
for Continental reception, four AR

of which were erected to accom-
modate the services with Paris,
Berne, and Madrid, leaving one
spare aerial. The arrangement
of one of these aerial systems
‘with its length of transposed

’

“‘ leading-in >’ wires is shown ‘n ¥
Fig. 1. T
Tn 1923, since the number of i

A 20

90FT TOWER SUPPORTING
B-T FRAME AERIALS 300 FT
RECEIVING

TER' INAL POLE NEAR RECEIVING
BUILDING FROM WHICH AERIALS
_ ARE TAKEN
" EABLES TO RECEIVERS

Fig. 1.—Layout of one of the four ** Continental*
B.-T. aerial systems,

KEEN, B.Engz., AM.LE.E.

Continental services was increasing, the importance of
finding a method of using one Bellini-Tosi aerial system
for a number of directional receivers hecame more acute,
in order to avoid, if possible, the necessity for construct-
ing additional towers and aerials. ‘The use of loosely
coupled radiogoniometers was ruled out, because the
“ aperiodic aerial”’ system had become practically uni-
versal, and this makes tight coupling of the radiogonio-
meter advisable.

Aperiodic Aerial : Bellini-Tosi System.

The aperiodic aerial system has been described a
number of times in these pages, and is shown diagram-
matically in Fig. 2, where the
two fixed frames at-right angles
to cach other are seen to be con-
nected to the two field coils of
the radiogoniometer, these coils
being also mutually at right
“angles and having an exploring
coil mounted so as to rotate
about their common axis. This
exploring or search coil circuit

SRR is tuned by means of a variable
LEADING-IN WIRES FROM B8-T condenser and coupled to the
FRAMES

high-frequency circuit of the
receiver. A further coil may
also be included in the search
coil circuit for coupling to an
open acrial, in order to get a
cardioid diagram of reception
if required. It will be noticed
that the aerial loops and their
23
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Multiplex Directional Reception.—

respective field coils form untuned inductive circuits, but,
owing to the tight coupling between the scarch coil and
the field coils, there is an appreciable element of tuning
introduced to the aerial circuit from the tuned search coil
circuit, thus making the whole combination far more
simple than the original ‘¢ tuned aerial ’’ Bellini-Tosi
system, in which each aerial loop had to be separately

\/ OPEN
AERIAL
B-T LOOP AERIALS
2 DAMPING |
RESISTANGE RADIOGONIOMETER

_-SEARCH COIL

O

TO
RECEIVER

L SEARCH ColiL CIRCUIT AND
= B-T AERIAL TUNING
CONDENSER

Fig. 2.—Aperiodic aerial: Bellini-Tosi system.

tuned and the phases of the currents in the two aerials
synchronised. A radiogoniometer may le said to e
tightly coupled when the coetficient of coupling between
a fielll coil and the scarch coil approaches 8o per cent.
This tight coupling involves the scarch coil and field
coils having a very small clearance. Owing to the
capacity between them, there is a tendency for the whole
aerial system to oscillate as an open acvial resulting in a
non-cirectional component of .M. I, in the recciver
which distorts the normal ““ figure eight polar diagram
of reception of the frame system. This is reduced to a

negligible amount by con-

necting to earth the mid-

point of the field coils and

Fig. 3.—Radio- also by using a loose mag-

goniometers o . .
eornectediito netic (n)u.p]m.g I.»ct\\ccn the
B.-T. aerial search coil circuit and the
without anti- o 0 0

coupling. receiver. as in Fig, 2.

Now note the cffect of con-
necting a number of such radio-
goniometers to one pair of
aerials, using the aperiodic system.
In Fig. 3, F, is a field coil of a
raciogoniometer, and S, a search

i)

L)Zl
v

coil with tuning condenser and

leads to an associated recciver.

The field coil is shown connected

TO to one loop of an aperiodic Bellini-

RECEIVER RECEIVER  Tosi aerial system, in parallel
1t
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with which is the ficld coil F, of a second radiogonio-
meter.  The other two field coils are similarly connected
in parallel across the second acrial loop, but are not
illustrated. It is easy to sce that these two radiogonio-
meters cannot he worked independently, for any current
in the search coil S, due to a signal will result in inter-
fercnce in the scarch coil S,, owing to the tight coupling
via I, and I,. Similarly, any signal in S, will inter-
fere with the first receiver. Provision must therefore be
made that any coupling from S, to S, is neutralised,
and one method of doing this is shown in Fig. 4. Each
racdiogoniometer is now a double instrument having two
scarch coils S, and s, connected in series and which are
fitted on the same spindle and rotate together, as in

Fig. 5. Each scarch coil has two scts of field coils,
those belonging to onc radiogoniometer heing con-

nected in parallel across the main aerial loops, whilst
those of the other radiogoniometer are connccted in
series with ““ dummy aerials,”” which consist of coils
wound on small formers and having an inductance which

1s a function of the field coil and frame aerial
inductances.  Again, only onc aerial
loop and one dummy aerial are illus-
trated for the sake of simplifying the
diagram.
Anti-coupling.
If. now, the arrow (1) in the search
<)
[ -
Fo Fs
@
® 000
] Se "0
RECEIVER
N oo °
@ 000
@
fy f2 fa
DUMMY%
AERIAL
coiL
®

Fig. 4+.—Three radiogoniometers connected to a B.-T. aerial with
‘¢ dummy aerial "’ anti-coupling.

coil S, represents the instantancous direction of the
current due to a signal, it only remains to find out
whether the effect of this in the search coil §, can be
neutralised.  Suppose the current represented by the
arrow (1) causes an E.M.F. in the field coil I, shown
by the arrow (2), then the resulting current will flow as
shown *by the arrows (2), (3) and (4), and will induce
an EMLT.in 8, as indicated by the arrow (5). Return-
ing to the first circuit again, the S, current flowing
through s, as shown by arrow (6) will induce an E.M.I.
(7) and a current (7). (8) and (9) in the dumnmy field
coil circuit. and the T.M.I°. (r0) induced in s, will be
in the opposite direction round the scarch coil circuit to
the E.NM.T. (5) induced in S,. The dummy aerial
circuit therefore anti-couples the search coil circuits, and
it will be found that any number of receivers may be
added. and all the scarch coils are anti-coupled one from
another. In such a series-parallel arrangement it is
A 21
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ultiplex Directional Reception.—

preferable to maintain the parallel connection in the active
aerial in order that the mid-points of the field coils may
be earth-connected for the purpose already mentioned.

Practical Precautions.

Fig. 6 shows the complete aerial circuits for a sct of
directional receivers in which the dummy aertal circuit 1s

TO B-T

LOOPS/N

TO DUMMY
AERIAL COILS

! | | ACTIVE

ACTIVE AERIAL BUS BARS
T

’,’1) SEARCH COILS
CONNECTED IN
SERIES AND TO
SLIP RINGS BY
LEADS IN HOLLOW

——
TO OTHER =
RADIOGONIOMETEAS i
IN PARALLEL =, |
cr.m |
wE !
g2l L
> Nl
s3
=m
o TO
o ‘ | searcH
TO OTHER R
RADIOGONIOMETER e
IN SERIES AND e

DUMMY AERIAL COILS
Fig. 5.—Connections of double radiogoniometer.

rendered as symmetrical as possible by winding the field
coils in two halves, as in the case of the active field
coils, and by also winding the dummy aerial coils in two
halves and connecting them as shown. It will be noted
that the dummy aerial coils arc disposed at right angles
to one another to prevent mutual induction between them.

Aerial Towers.

By means of the above scheme the four Bellini-Tosi
aerial systems originally erected at Brentwood now cach
supply two reccivers, these eight reccivers being used for
the services with Paris, Berne, Madrid, Barcelona, and
Vienna, with spare reccivers for additional channels as
required. ‘The acrials are cach supported by a 7oft.
tower with a 20ft. topmast, and these can be scen in the
photograph reproduced at the beginning of this article
and the plan of I'ig. 7.

The four zooft. towers were crected in 1923 for the
Transatlantic reception from New York and Glace Bay
(Canada), and these support a Bellini-Tosi acrial system
composed of two rectangular loops cach about 18oft.
high by 6ooft. in width, and having an inductance of

A 22
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goo mhys. The cage aerials between the towers are a
part of the open aerial system for obtaining cardioid
diagrams of reception on the Transatlantic receivers.
These are omitted from Ifig. 7. Six directional receivers
are fed from the large loops; they are all identical and
have a wavelength range of 6,000 to 30,000 metres.

These reccivers are frequently all in use during busy
periods corresponding to the peak of New York- traffic,
and though they are normally all on different wavelengths
there may, at times, e two receivers taking the same
New York station for purposes of comparison. In any
case, cach receiver is quite independent of the remainder,
and any radiozoniometer can be rotated, without affecting
the rest of the circuits, to cut out interference due to a
jamming station, or to reduce the strength of atmospherics
when, as is usually the case, the bulk of atmospherics
are arriving from the same direction,

Open Aerial Multiplex Reception.

In the aperiodic Bellini-Tosi system the normal method
of obtaining the necessary circle diagram of reception
for combination with the figure eight diagram to give a
cardioid is by mcans of an open aerial which has been

M-B-T
DUMMY AERIALS
AERIALS
DUMMY ACTIVE

RADIOGONIOMETERS RADIOGONIOMETERS

DUMMY
AERIALS

Fig. 6.—Complete circuit dllrx:gram of arrangement shown in

» Do
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Multiplex Directional Reception.—

approximately tuned to the incoming wave and then ren-
dered almost aperiodic by the insertion of several thou-
sand ohms in series with it, as in Fig. 2. This main-
tains the open aerial current and E.M.F. in the correct
phase relation to give a cardioid balance in the search
coil circuit when combined with the E.M.F. due to the
frame current, and also renders the balance less sensitive
to small changes in wavelength than in the case where
the open aerial is of the low-resistance tuned type.! 1t
appears, then, that in the case of multiplex directional
reception the number of open aerials will have to be the
same as the number of receivers, unless some method of
using a single open acrial can be found which cdoes not
cause mutual interference between the receivers.

Valve Coupling to Aperiodic Open Aerial,

The open aerial in the diagram in Fig. 8 is connected
to earth through a resistance of about 100,000
ohms, and the top point of this resistance is taken to the
grid of a valve, the values of plate current and grid bias
having been so arranged that the valve is working on the
straight part of its plate current—grid volt curve—and

SEE FIG.1 FOR
ARRANGEMENT

OF LEADING IN

FOR TRANS'ATLANTIC/

CONTINENTAL
RECEIVING ROOM

200F! BT LOOPS N \
ECEPTION =
8 0, TRANS-
ATLANTIC N\
RECEIVING
ROOM
i
]
/ 90FT TOWERS
AND B-T LOOPS
200 F* . GONTINENTAL
TOWERS \. RECEPTION

Fig. 7.—Plan of site, showing layout of aerials and supporting
towers.

is not passing grid current at any time. The anode
circuit of the valve contains the coupling coil to the
search coil circuit of a directional receiver. Now, clearly,
this arrangement is almost aperiodic, and all the oscilla-
tions taking place in the open aerial will cause corre-
sponding fluctuations in potential of the grid of the
valve, due to the varying potential drop across the
100,000-ohm. resistance. ‘T'hese oscillations will be re-
peated in the anode circuit, and the search coil circuit
will respond to that frequency to which it has been tuned.
By adjusting the coupling between the open aerial *‘ coup-

! The-theory of the aperiodic system was briefly described by
the present writer in The Wireless World of April 2nd, 9th,
and 16th, 1924,
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ling valve ' and the search coil circuit, a correct cardioid
balance can be got with very little trouble. Since it has
been arranged that there shall be no grid current in the
coupling valve, the receiving circuit is ‘‘ potential oper=
ated,”” and cannot exert any damping effect on the open
aerial, or affect it in any way, and there is no reason why
any number of coupling valves and receivers should not be
connected across the same open aerial as shown, the vari-
ous search coil circuits sclecting from the anode circuits

V { TO 8R° RECEIVER
]
S TO 2n0 REGEIVER
[ a
< L
] TO SEARGH
g () COILS OF DOUBLE
RADIOGONIOMETER
NO 1 RECEIVER
[ @
E
o
39, 4 gg
+
&3 COUPLING w
VALVES “f e
o
= GRID e
“= BIAS
=

H.T.

Fig, 8.—Connections of coupling valves for operating more than
one receiver on an open aerial.

of their coupling valves those frequencies with which they
are in resonance. This simple circuit has to be slightly
modified in practice. Owing to the very high resistance
in the open aerial, any charge imparted to the aerial will
take an appreciable time to leak away, and during a
storm of rain from an electrically charged cloud a large
positive or ncgative charge will collect on the acrial and
will have the effect of sweeping all the coupling valves
either up their curves to saturation, or down them to zero
anode current. The circuit of Fig. ¢ provides capacity
coupling between the aerial and the valves, so that whilst
the grids of the coupling valves will still follow the
fluctuations of potential across the aerial resistance, they
will not be affected by a static charge.

Other Similar European Stations.

The Bellini-Tosi system with double radiogoniometers
thus provides a solution of
the problem of multiplex
directional reception with a
comparatively simple aerial
system and a reasonably
small receiving site. In addi-

COUPLING
tion to the Brentwood VALVE
station, similar though less ¢

extensive installations are

also in use at the l.aaerberg
receiving station of the
Radio - Austria Company,
I.td., near Vienna, and at
Riedern, the terminal receiv-
ing station of the Radio-Marconi Société Anonyme Berne,
Switzerland.

Fig. 9.—Capacity coupling

to eliminate effect of static
charges on the open aerlal.

,,1”
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GERMAN VALVE MANUFACTURE.

Methods Employed in the

Radioroehrenfabrik Factory

at Hamburg.

By A. DINSDALE.

cesses employed by some leading British valve manu-

focturers  were  deseribed and illustrated. It s
thought, therefore, that the following description of the
author’s tour of a foreign factory may be of interest, he-
cause, although the general principles of valve manufac-
ture are much the same everywhere, the individual
methods and processes of different makers vary consider-
ably.

The factory visited was that of the Radioroehrenfabrik
G.m.h.H.. of Hamburg, Gernany, the parent firm of
which has been established for many years in the manu-
facture of X-ray tubes and associated apparatus. They
are at present engaged in the production of seven different
tvpes of receiving valves, covering all purposes, and also
transmitting valves of various powers up to 500 watts. In
all cases. but particularly in the case of the transmitting
valves, the writer was struck by the extraordinary neat-
ness, strength, and regularity of construction,

I[N the pages of this journal' the methods and pro-

Gauging the Bulbs.

The receiving valves are all of the pipless variety.

with the sole exception of the loud-speaker power
valve, thus making them particularly attractive in

appearance, and less liable to damage. The nccessary
glassware is supplied to the factory in three forms: the
Lulbg, Llown approximately to required size and shape :
long lengths® of tubing. about five-eights of an inch in
diameter for making the ** foot *" : and lengths of quarter-
inch tubing for sealing the bulbs to the pumps.  I.ead
glass is used throughout, and it is annealed after each
heat process.

The first operation in connection with the hulbs, as

T The Wirdless World, Sept. 30th, 1925,

Fig. 2.—Electric welding machine for fixing anodes and grids
to their supports.

reccives] from the glass-blower, is to wash them in water
to free them from accumulated dust and dirt.  The next
operation i3 to reduce or cxtend the opening into which

the foot is inserted, till it is of the correct

¥ig. 1 —New machinery is constantly being designed for use in valve manufacture.
This machine automatically cuts the foot tube to size and beils out the ends.

A 24

size.  ‘This could, of course, be done by
the glass-blower at the time of manufac-
ture, but to ensure that cvery bulb shall
be blown {o just the exact size would prove
too expensive a matter, and the process of
correcting irregularly shaped bulbs is a
simple one.  ‘The bulb is mounted in a
kind of lathe, and, whilst the ‘foot open-
ing is being heated in a gas flame, the bulb
is slowly rotated and the operator either
distends or contracts the opening by press-
ing against either the inside or outside
with a1 metal rod.

The Foot Tube.

Meanwhile the tubing for the foot is
heing cut up into lengths about 2}in. long.
These lengths are then mounted in the
machine shown in Iig. 1, which slowly
rotates the tube, whilst the end projects

21
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German Valve Manufacture.—

into the concentrated flame of the six gas jets which can
be seen in the picture. When the correct temperature has
heen reached, the operator then bells out the end to the
correct size for entering the bulb opening by holding
against it a curved metal rod. The process is similar to
metal turning in a lathe. only instead of the work being cu/
to size and shape, it is pressed whilstin a semi-molten state.

5

VI II IS / B

! B
S

Fig. 3.—Method of intro-
ducing filament. The grid
and anode have been omitted
for the sake of clearness.

The next step is the insertion and sealing into the foot
of the connecting wires, and, in the case of pipless valves,
the thin tube used for sealing the completed valve on to the
pumps.

Foot Tube Making Machinery.

The machine used for this purpose is circular in shape,
rotatable, and about eight feet in diameter, and is con-
trolled by three operators.

The revolving table moves on at regular intervals for
a short distance, and then stops for about a minute, or
less.  The movements are under the control of the
operator in charge.  Round the edyge of the machine are
regularly spaced holders, or jigs, which accommaodate
the tubes and connecting wires.  As they regularly re-
volve from one series of fixed guas jets to another. the
tubes hecome shaped and finally pinched

Wireless
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German factory are either cylindrical or rectangular, and
in each case they are stamped from the sheet nickel and
rolled to shape.

The grids also are either cylindrical ov rectangular,
but in each case the method of winding is the same.
The requisite number of turns is wound upon a former.
cylindrical or rectangular as the case may be, the wind-
ing machine heing arranged to stop automatically when
the required number of turns has been wouud. The
spacing is arranged for by feeding the wire from the
hobbin through a slot in a black which wmoves along
threaded rod, the threads of which are arranged to give
the requisite spacing.

Mounting the Electrodes.

Before the wire is cut and the tension relieved, the
strengthening rib or ribs are laid along the winding and
welded to each turn separately.  ‘The former, by a
special wrrangement, is  then  slightly  contracted  in
diadmeter, and the completed grid slipped off.

At the assembly benches the (laments and completed!
grids and anades are then welded to their supports by
means of the eleetric welding machine shown in Fig. 2.
This machine is foot operated, so that the operator may
have both hands free to arrange the parts in their proper
position on the lower welding electrode.  On pressing the
foot pedal, the top clectrode comes down and the joint is
instantly welded.

The dull-emitters made by the Radiorochrenfabrik have
grids and anodes of the cylindrical type, and these two
clements are fitted to the foot first; the introduction of
the filament is the last operation.

The foot is held by means of supporting blocks. 7, sn
that the grid and its encircling anorde lie in a horizontal
position in the welding machine.  On the right of the
machine is a bobbin B of filament wire.  For dull-
emitters this wire 15 of the order of o.o15 mm.-thick, so
that its fragility, and the ditficulty of handling it, may
well be appreciated

2

into the completed foot.  In the case of
pipless valves, the attachnient of the
exhausting tube is the final process per-
formed in this machine.

To do this, the gas jets are trained on
a spot just below the pinch, whilst the
thin tubing to be attached is introduced
inside the foot. Within a short space of
time, sufficient heat is brought to bear to
cause fusion between the tube and the
foot, and, in order to ¢lear an air pass-
age through this point. a Dblast of com-
pressed air is blown up through the thin
tubing. ‘This air blast blows a small hole
through the molten glass at the point of
{fusion, =

The final process in the manufacture of
the foot is the finishing of the supporting
wires.  ‘The operator tirst bends the fila-
ment, grid and plate supporting wires to
the correct angles, and then cuts them off
to exactly the required length by means

of shear tools in a hand press.
The anodes for the valves made in this
16

Fig. 4.~~The battery of gas jets is directed on the junction of the foot tube and

bulb untii fusion takes place,
A 25
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German Valve Manufacture.

The end of the wire is kept threaded through a thin
steel tube T (Fig. 3), in appearance like an over-sized
darning needle. This tube is introduced into the space
enclosed by the grid, and, by means of it, the projecting
end of filament wire F is held in contact with the left-
hand filament support. The operator then depresses the
foot pedal, and that end of the filament is welded to its
sipport. The tube is then ~withdrawn through the
channelled supporting block 8 until the filament wire can
be brought in contact with the right-hand support anil
welded.  The wire is then cut off, close to the support,
but in such a manner as to leave a short iength projecting
ready for the next operation.

We now come to the last operation in connection with
the glass-work : that of introducing the foot, complcte
with filament, grid, and plate, into the bulb and welding
the two together. This operation is carried out by the
machine shown in Fig. 4. The foot is slipped over the
central iron rod, and the bulb is placed over it and hekd
there in a jig which grips the exhausting tobe. Tn the
pipless type of valve, the central iron rod carrving the
foot takes the form of a tube, into which the exhausting
tube is inserted to protect it from the heat, whilst the
bulb is held by a different form of jig.

When the parts are in position. the table is moved
round so that gas jets play on the bulb at the point
where fusion is to take place. There are cight such jigs
on this machine, and as they are loaded up with valves,
so the table rotates them from one set of gas jets to
another, until. by the time they have nearly completed
one 1evolution, the glass has heen sufficiently heated to
cause fusion between the belled out portion of the foot
and the encircling lower cdge of the hulh.  Whilst stil
in the semi-molten state, an operator pulls away the sur-
plus glass with a thin iron rod, and thus the joint is left
clean and free from jagged edges.

The Pumping Process.

The valves are now ready for exhaustion, and are
passed on to the pumping room. Here the thin exhaust-
ing tubes are scaled on to the pump mains, and pump-
- ing commenced.  When the vacuum has réached a certain
degree of hardness, the filaments of the bright-emitter
class of valve are heated to a high temperature and a
high voltage connected to the plate and grid. By this
means a powerful bombardment of the gril and plate is
set up. which raises the plate to a dull red heat and drives
off all the oceluded gas in the metal.

Tn the case of dull-emitters, however. such a process
would be harmful to the fine wire filament, and the
elements of this class of valve are heated by means of
induction from high-frequency coils which are placed
over them. From time to time the operator tests the
degree of vacuum by bringing into contact with the
feed tubes a highly charged rod.  This rod has an insu-
lated handle to protect the user from shocks, and is fed
from an induction coil.  On coming into contact with the
glass tubes leading to the valves, a alow occurs within
them, -such as is familiar to those who have experimented
with neon or Geissler tubes, and this glow indicates to
the operator in a rough-and-rcady fashion how much gas
is still left in the valves,
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Fig. 5.—Ageing racks where valves are run for some time under
normal conditions to stabilise their characteristics.

In the final stages, in the case of dull-emitters, a piece
of magnesium, previously welded to the plate, is fired to
hasten the removal of the last traces of gas. When
finally exhausted, the thin tube connecting the valve to the
pumps is heated near the bulb and the valve scaled off.
This process leaves the valve with the well-known pip on
the top. In the case of pipless valves, the pip is con-
cealed within the foot.

The valve is now ready for mounting in its base. After
the leads from the valve have been soldered to the pins,
the hase is scaicd to the bulb by means of a special com-
pound whick is supplied from an electrical heater.

“The next process is that of ageing the valve.  This pro-
cess consists simply of running the valve under its normal
operating canditions in order that it way attain stahility.
For this purpese the valves are put into racks, as shown
in Fig. 5.

The final operation in the manufacturing process is
that of testing. In the factory herein described, every
valve is testzd before being sent out, to ensure that each
and every one of them shall possess the required
standard characteristics,

This firm has also produced a special form of low-loss
socket, in which the hase of the valve is made of insulat-
ing material. The leads from the interior arc brought
out to narrcw strips of metal which are bent round and
fixed vertically on the outside of the base. The socket
used in conjunction with this arrangement consists of a
short cylindar of insulating material having contact strips
running verrically down inside it, so that when the valve
is pushed iato it, the strips on the base make contact
with those ia the socket. A reduction in self-capacity of
25 per cent. is claimed for this device.

It is only a few years ago that Germany was very far
Lehind us in the matter of valve manufacture, but the
writer came away from the above-described factory con-
vinced that great strides have been made since broadcast-
ing was first inaugurated in Germany. To-day, a wide
range of valves of very good quality can be obtained with-
out difficulty.
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ADDING H.F. AMPLIFICATION.

The addition of a stage of low-
frequency amplilication to an existing
receiver usually presents no difficulty,
as the ends of the primary winding
of the input transformer are merely
connected across the telephone ter-
minals of the sct. 1t it is desired to
add an H.I. amplifier, however, the
solution of the problem is not so
simple, and in many cases certain

alterations in the wiring will bhe
necessary.
, —0
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Fig. 1.—A necutralised H.F. amplifying

unit. The variable condenser of the set

with which it is used will shunt the out-
put terminais.

Luckily, it iy fairly easy to make
this addition to thc conventional re-
ceiver contiaining a simple detector
calve directly coupled to a plug-in
aerial coil, and having perhaps one
or two stages of low-frequency am-
plification. In Fig. 1 is shown the
circuit diagram  of a single-valve
““neutrodyne ” H.F. amplifier for
the z50-550 metre broadcast wave-
band, suitable for connection to a set
of this description without undue
complication. It will be found con-
renient to mount the unit in a case
of similar shape to that housing the
receiver itself.

The acrial coil of the unit is not
separately tuned, and is fairly tightly

15

coupled to the grid coil, which is
shunted by a o.0005 mfd. variable
condenser, and has about 65 turns of
No. zo or 2z D.C.C. wire on a 3in.
former. The aerial winding consists
of 10 to 15 turns of wire wound cither
over the ecarthed end of this coil, or
as acontinuation to it.  Alternatively,
one of the many “‘fixed couplers ’’
on the market may be used.

It is suggested that a small nega-
tive bias be applied to the grid as
shown, although this is not absolutely
necessary.  lts use, however, helps
to recuce the drain on the H.'F. bat-
tery, and damping, due to the flow of
grid currents, will be reduced.

Various types of neutralised H.F.
transformers have been described in
recent issues of 7' Wireless World,
and the prospective constructor may
make his own choice in this matter,
always bearing in mind that a given
design will only be suitable for the
type of valve specified, or for onc of
another make having similar charac-
teristics.  In most cases it will be
found easy to construct the trans-
formers shown in Fig. 1, the general
arrangement of which has already
been described.  Some further hints
as to construction may be of value.

The secondary winding consists of
65 turns of No. 24 D.C.C. wire on

P.

HT.
N.C

RUBBER BAND

details of a
dyne ' transformer.

a former ziin. in diameter and 3in.
long.  Thin ebonite tube is probably
the best material for this former, but
cardboard tube, if carefully dried,
treated with shellac or paraffin wax,
and finally baked (if shellac is used)
is an effective substitute.

"T'he nummber of turns in the primary
winding will depend on the imped-
ance of the valve in the anode circuit
ol which it is to be connected. I.ow-
impedance valves are always to be
recommended in neutrodyne circuits,
and, acting on the assumption that
one of these will be used, the primary
winding may consist of 15 turns of
No. 30 D.C.C. or D.S.C. wire.
which will be found to be a good
average value. This coil, together
with the neutralising winding, is
separated from the secondary by 1j
ebonite or wooden strips, nearly an
inch long, and about lin. square in
cross section.  Match sticks have been
suggested for this purpose, and are
quite suitable, as the wood is usually
dry, and is often impregnated with
paraffin  wax. Some difficulty is
generally experienced in keeping these
spacing picces in position while the
winding is being commenced, but if
a tightly ftting indiarubber band is
used in the manner shown in Fig.
2 the process will be found quite
casy. The band is
removed as soon as
sutficient  turns  to
sccure the spacers
have been put on.
A tapping point
is prepared at the
fifteenth turn, by
scraping away the
insulation and sol-
dering on a short
length of wire. This

Fig. 2. —Constructional  scction completes
et the neutralising
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winding, and the primary, which is
wound centinucusly with it, as stated
above, has the same number of turns,
the end being securcd by a few turns
of thread, or it may be held in posi-
tion with a touch of Chatterton’s
compound or similar adhesive. A
slight spacing between the turns of
the primary winding is recommended.
The external connections are shown
in Fig. 2; P being joined to
plate of the H.F. valve, H.T. to the
positive terminal of the high-tension
battery, N.C. tn neutrodyne con-
denser, G to grid of the detector
vahre, and L.T. either to the negative
or positive low-tension battery bus-
bar.

It is intended that the bhatteries
supplying the set should also feed the
H.I°. unit, and a system of plug and
socket connections should be used.
rather than terminals, for ease and
quickness in changing over. Beforc
connccting up, special care should he
taken to sec that the system of H.T.
and 1.T. econnections of the set

Wireless
Woerld

(- H.T. to either — or + L.T.)
corresponds to that adopted in the
unit, and, if necessary, the appro-
priate change must be made, or a
short-circuit of the I.T. battery will
result.

As already stated, the transformer
as described is suitable for a low-
impedance valve. If it is desired to
use one of the general-purpose four-
pin type, the primary and neutralising
windings should each have about 30
turns of No. 36 D.S.C. wire. Such
a transformer will give moderazely
good results in a single-stage ampli-
fier, but it is recommended that low-
impedance valves should always be
used in a set incorporating two
neutralised H.F. amplifiers.

00CO

CLEANING VARIABLE CONDENSERS.

Tarticles of dust between the plates
of variable condensers often give risz
to peculiar ‘f scratching '’ noises,
which are sometimes wrongly attri-

DISSECTED DIAGRAMS.

FEBRUARY 3rd, 1926.

buted to atmospherics. This dust may
be removed with the aid of a pipe-
cleaner, but the process, particularly
in the case of a large condenser, is
a rather laborious one; and, if the
vanes are thin and easily bent, damage
may be done by introducing a short-
circuit.

A Dbicycle or motor pump will be
found most useful for blowing away
any accumulations. By its use, a
strong blast of air may be directed
Letween the vanes, without any risk
of doing harm. It will also be found
useful in removing dust from any in-
accessible corners of the receiver.

The experimenter who habitually
uses a quantity of apparatus con-
nected up in a temporary manner,
and unprotected from dust, will prob-
ably find it worfh his while to con-
struct a special long nozzle for the
pump, preferably made of some in-
sulating material, such as cbonite
tube, in order that it may be used
when the batterics are connected with-
out risk of short-circuiting.

No. 16.—A ** Tropadyne ' Superheterodyne.

For the benefit of readers who find difficulty in reading circuit diagrams, we are giving weekly a
series of skefches showing how the complete circuifs of typical wireless receivers are buill up step by
step. Below are shown the connections of the combined detector-oscillator valve of a ‘* Tropadyne”

superheterodyne.

A suitable

intermediate-frequency amplifier-detector
Diagrams,” No. 14b.

was shown in ‘Dissecled

— TO LF.
AMPLIFIER
Al
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A frame aerial, tuned by a variable con-
denser, is connected between grid and
filament of a vaive, the filament of which
is heated by an L.T. battery through a
variable resistance. The frame is some-~
times replaced by an aertal-grid coil.

A28

A grid condenser, leak, and a circuit

tuned to a frequency differing from that

of the incoming signal by a value sufil~

cient to set up a beal frequency equal to

that of the intermediate frequency ampli-
fier are inserted.

Connection is made to the centre point
of this inductance. To It Is coupled the
reaction coil, the plate circuit being com-
pleted through the primary of a trans-
former . with its secondary connectted to
grid and filament of the first L.F. valve,
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News of the Week in Brief Review.

GERMANY'S FIRST MILLION.

A Berlin correspondent informs us that
at the end of 1925 the number of broad-
cast listeners passed the one million
mark.

0000

WIRELESS THE INDISPENSABLE.
Ships in the Atlantic, particuiarly on
the lines to the West Indies, are benefiting
by the re-opening of the Terceira station,
Azores, the recent closing of which cansed
great inconvecnience to many vessels.
VUoOo

CRAOIBHSCAOILEACHAIN |

A Wigan listener is understood to have
thought he had picked up a Fiji Island
broadcasting station the other evening
when he heard this announcement :
** Stasiun Craoibhscaoileachain Ath Cliath
calling ' "’

He should have known, of course, that
this is one way of proclaiming the identity
of 2RN, the Iree State broadeasting
rtation in Dublin,

0000

TALK ON ELECTRICAL CONDUCTORS.

At an informal mecting of the Radio
Society of Great Britain, to be held at
6 p.m. at the Institution of Electrical
Engitcers on Wednesday next (February
10th), Mr. E. L. Wildy will give a talk

entitled, ‘‘ The Manufacture and Pro-
perties of Electrical Conductors.”
0000

WIRELESS FOR WORLD PEACE.
Mr. Erie 1. Palmer, an official ot the
Freed-Eisemann Radio Corporation in the
United States, has arrived at Geneva for
the purpose of submitting his plans to
the League of Nations for the establish-
ment of an International Radio Tribunal.
For some time past Sir Evic Drummond
and other League oflicers have been
interested in an International Kducational

programme suitable for hroadcasting.

0000

HIGH VOLTAGE TRAGEDY,

By touching a cable carrying a voltage
of 20,000 at the Horsea naval wireless
station last week, Herbert Charles
Taylor (20). a telegraphist, was instantly
killed. Tt is thought that the deceased
had been attempting to make adjust-
ments behind the transmitting panel.

14

RADARI1O,

“I guess last night’s radario was the
goods,”” is what they now say in New
York.

““Radario ”” is the latest addition to
the American language. It signifies
‘“ broadcast programme.”

0000

CUTTING OUT THE CACKLE.

The Radio Vigilance. scheme, fostered
by the American Radio Relay League,
is having fruitful results in locating and
suppressing sources of interference to
radio reception,

In Vancouver radio interference has
been practically eliminated by the efforts
of the Committee in that district, and
similar reports have come from many
other busy centres in the United States
and Canada.

WIRELESS TORPEDO WONDERS.

New rumours are afloat in the daily
Press concerning “hush hush” work
which is being conducted in Britain,
France and America in the development
of the wireless-controlled instruments of
war.

Oue report, by far the most perturb-
ing, comes from the United States and
eoncerns a ‘‘ flying bomb '’ which is said
to have been successfully directed by
wireless to previously-indicated spots 30,
60 aud 90 miles awuy from the pomt of
launching. France, apparently, is con-
centrating on the pilotless bombing aero-
plane, while British researches also tend
in this direction.

The secret mature of all these experi-
ments should be remembered, however,
and new rumours should be accepted
with a degree of caution.

HIGH POWER BROADCASTING.

WJZ, the 50-kilowatt broadcasting station recently opened at Bound Brook, N.J.

has been designed to overcome the

A new photograph of one of the transmitters at
The
new station, which participated in last week’s experimental transmissions to Europe,

atmospherics and interference prevalent in North

America.
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THE GREATER TEMPTATION.

A barglary in which the sole object of
the intruders was the theft of a wiveless
sol took- place last week at the Regent’s
Park Club, Hanover Gate.

The instrwment, containing five valves
and valued at £50, was taken from a cou-
servatory adjoining the ball-room. The
burglars had passed through the ball-
room, where tables were laid for nmeals,
without touching the silver or plate.

0000
EXPERIMENTAL BROADCAST
TRANSMISSIONS.

From reports gathered at the time of

writing, the experimental transmissions
between Furopean and American broad-
casting  stations have heen
crowned with only moderate
SuCCess.

Early in the week the Ameri-
can transmissions suffered a

check through the sending of an
S0S call from a ship in distress,
‘involving an enforced silence
for a considerable  period.
Several Bmtish and Coutinental
stations weve heard in the
U.N AL including  London,
Bournemouth, Daventry, Car-
diff and Barcelona. Reception
of the South American stations
appears to have been unexpect-
edly good in New York, listeners
reporting  clear signals  from
Buenos Aires, Lima, and Mexico
City.

Reports of the reception of
American stations in this coun-
try were generally disappoint-
ing, though towards the end of
the weck American listeners had
greater success in picking up
Europe. Among the stations
successfully heard in New York
were Hamburg, Madrid, Brus-
sels, D’rague, Breslau, Birming-
ham, Vienna, and even Moscow.

000

NEW RUSSIAN BROADCASTING
STATION.

TUsing the call sign RAW, a
fiew  broadeasting  station is
carrying out test transmissions
at Poapse, in Russia.  The
power is 4 kilowatts, and we understand
that the experimental wavelengths vary
Letween 1,200 and 1,800 metres.

0000

WIRELESS AT BRITISH INDUSTRIES
IFAIR.

R
Wircless cnthusiasts will find much to
interest them at the White City from
TFebruary 15th to 26th. when the British
Industries Fair will be open to the public
daily from 5 to 8 p.m. The wireless
section, which constitutes an
in itself, will coutain representative ex-
hibits of the leading manufacturers.
0000
WIRELESS AND WEATHER FORECASTS
A highly cfficient wireless installation
has been erected at the Kovno meteoro-
logical station in Lithuania for the pur-
pose of preparing weather bulletins. The
aim of the officials is to prepare weather
forecasts for several days ahead. and it
is believed that this undertaking will be
materially assisted by the use of wireless.

A 30
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OSCILLATOR HUNT IN LEEDS.

A short but thrilling hunt for the owner
of an oscitlating receiver hax been carried
out by members of the Leeds Radio
Society, according to the Leeds Mcreury.

Complaints were received of incessunt
interference to brea-cast reception in one
of the suburbs.  The Nociety was
informed, and & number of < detectives.”
formed into three parties, set out in notor
cars provided with frame acrvials. Bear-
ings were taken and, by a stvoke of luck,
the offender was fonnd to be within the
triungle formed by the three parties.

Further bearings were taken, until <he
street
length.

traced to a certain
several aerials. At

culprit was
containing

PUTTING IT ACROSS. A pcwer line insulator undergoing a
breakdown test in a German rasearch laboratory.
age used averages between 80,000 and 120,000!

after another observation, the oscillator
was definitely located.

The owner of the offending set —a badly
adjusted neutrodyne—had been in bl:ssful
iznorance of the trouble created, and to
show his appreciation of the Society’s
offorts, appliel for membership or. the
spot !

0000

AMORE LICENCES IN BELGIUM.

The announcement of the perding
erection of a new broadeasting stition

in the Antwerp Zoological Gardeus is
said to have resulted in an increased

demand for receiving licences.
>0 0O

NEW RUGBY SHIP SERVICE.

A high power wireless service frum
the Rughy station tc ships at sea opened
oun Saturday last,

The service of long-distance 1udiu-
telegrams ta ships teo far away to reply
hias hitherto been conducted from  the
Oxford wirceless station, and has been

The volt-
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limited to a range of 3,000 miles. The
transfer of the service to the Rugby sta-
tion, the range of which is world-wide,
will permit of communication to any
point on the high seas, however remote.

Ships listen for Rugby daily at 12.56
a.m. and (except on Sundays) at 12.55
p.m. They cannot, of course, reply; but
in view of the possibility that atmo-
spherics may sometimes hinder reception,
the Rugby station repeats each message
during the next period of transmission,
1.r., messages first seut at 12.56 a.m. are
repeated at 12,55 p.m.

The new service, which is intended for
communication with ships more than
1.500 miles distant, is available to the

public at Is. 6d. a word.

oconoo

MOVE TO END WIRELESS
STRIKE.

Negotiations are on foot,

{hvough the instrumentality of
the Ministry of Labour, for the
settlement of the strike of
marine wireless operators (says
The Times Labour eorrvespon-
dent). The Ministry has ob-
tained  proposed  terms  of
settlement from the employers
and has submitted them to the
Association of Wireless and
Cable Telegraphists.
0000
TALKING FILMS
DEMONSTRATED.

A private demonstration of
De Forest Phonofilms, in which
a photo-electric cell is used 10
synchronise sound and pictures,

was given at the Holborn
Empire on Thursday last.

Among the subjects seen and
heard with success were an epl-
sode from * Rigoletto ™ and life

in a farmyard. The sounds
were projected  from  loud-
speakers near the screen,
0000
CANADIAN POLICE AND
WIRELESS.

A wireless patrol service is
the new project of the police
at Victoria, B.C. A trans-
mitter and receiver would be installed
at headquarters for communication with
two wireless cars, which would be kept-
in direct tonch with the poliee station.

00090
BAD OUTLOOK FOR GERMAN
EXPERIMENTERS.

An announcement that wireless experi-
menters are causing much annoyance to
private individuals has been made by the
German Post Office, which has ordered
that experiments must cease for the time
being. In the meantime experimental
transmitters are limited to telegraphic
work on 100 nietres only. An enquiry is
heing held with regard to future regula-
tions for private experiments.

0000
LICENCES IN AUSTRALIA.

Although there was a considerable in-
crease in the number of receiving licences
taken out in Australia during 1925 as
compared with 1924, no fewer than 3,513
licences were cancelled.
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—a carefully cultivated acquaintance ;
Certain of our technical experts, having foregathered in the sanctum of our :
chief-of-staff, did ponder with deliberation on the wisdom of his discourse. i
“ Now gentlemen,” he said, * you will have to exercise considerable mental ¢
brilliance and thoughtful friendliness in pursuit of the electrical impulse. We 4
know that he is the electrical energy which quickens the radio receiver into
pulsating life ; our job is to tempt him just a little further without fraying A
his temper. That is, to transform him into voice and music with radio in- 4
struments having the correct scientific elements for a really natural trans- .
formation. Build, gentlemen,” he added, ““and remember, he is to be &
carefully cultivated.” But that was long ago. After seventeen years’ peaceful 1
penetration in the Brandes laboratories, we are perfectly acquainted with the %

best methods of effectually harnessing the properties of this elusive spirit of i
radio sound. Get Brandes radio instruments, built by master craftsmen and
scientists in the reproduction of radio sound.

Any good dealer stocks Brandes. z

r—
PR R

28-334
13

Brandes Limited, 24t Regent Street, H'.1.

I orksmSlough, Bucks.

& THE TABLE-TALKER MATCHED TONE HEADPHONES THE AUDIO TRANSFORMER THE BRANDOLA <4
Z Tke new goose-neck design is The whole secret of Matched Ratio 1 to 5. The main objects Specially built to bring greater %
z the result of research in radio Tone is that one receiver refuses in view are high amplification of volume with minimum current s
7 acoustics, which definitely es- to have any quarrel with its applied voltage, together with input and  exceptional clarity
-5 tablishes its value in relaton to twin.  Ably schooled in these a straight line ampliication- over the full frequency range. A p
¥ the diaphragm fitted. lutent  generous sentiments by our  frequency curve. That is to large  diaphragm  gives new ¥
4 material used in the constrdction specially erccted Matched Tone say, for a given input voltage, the rounded fulness to  the low
. of the horn climinates meetallic apparatus, their  synchronised amplification is constant over a registers and new clarified light- K
g barshness. Volume and seusitivity effort discovers greater sensi- wide band of frequencies, thus ness to the high. Reproduction ‘
,,%: controlled with siall lever located tivity and volume and truer tone. eliminating resonance. Mechauic- controlled by a thumb screw on 4
¥ at the rear of the base. Elegantly There is no possibility of the alty protected and shielded so the base. Polished walnut plinth 7
:g shaped, tasteful neutral brown sound from one earpicce being that the transformers may be with electro-plated fittings. 2
% finish, felt-padded Lase. Height balf a tone lower than its mate. placed  close together without Height 26 ins., bell 12 ins,

? 18 ins., bell xéins/. mteraction. - 0/
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Service Advertising
Advertisements for *“ The Wireless World " are only accepted from firms we holieve to be thoroughly reliable.
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You CAN get those
Elusive Stations/

Capacity '.Price

Dial readings can be adjusted by the hundredth of an
inch with the GECOPHONE Condenser ! Stations of
close wave-length are separated easily with knife-edge
tuning. The exclusive friction-drive micrometer
adjustment mechanism gives this marvellous selectivity,
and dead silent velvety operation, free from the slightest
backlash. Prove for yourself that the GECOPHONE
Condenser will tune-in more elusive stations—and get
‘easy ' stations more easily —than any condenser
on the market.

i e e —— e ey
R

‘GECOPHONE

ir i s e e A
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(AECIBTERLD TRADEL MAARAK)

LOW LOSS-SLOW MOTION Ths GEE:
VARIABLE CONDENSER yourguarantee

Your wireless dealer sells it!

Adot. of The General Electric Co., Ltd., Magnet House, Kingsway, London. W.C.2.
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Cam Vernier

provides the

first step to
- efficiency

\o

”l %@Fiﬁeﬂeaction Control

~ INCE some 509, of results onlong- for accommodating the heaviest Coil
distance work are due to the use of  without danger of dropping; the
rcaction, use the only Coil-Holder that high finish and sound mechanical
you know will give you efficient control.  design common to all “ Polar” Com-
The *“ Polar ” Cam-Vernier Coil-Holder  ponents; and a firm guarantee—these
means fine adjustment—smooth, precise  very real advantages are to be found
and delicate. only in *‘ Polar” coil-holders.

Vernier movement of 10 degrcess over  The “Polar” * J' Type Coil-Holder is
PRICES any portion of the "s\gcep,” by now available with long ext.ension
{’,S};{?j‘r Sz&"‘ﬁ means of the patent ‘Polar’”” ‘Cam-  handle for back-of-panel mounting—a
Type, 2-way Coil- Vernier’ device; absence of gearing further advantage in avoiding hand-
Holder .. 11/- and NO BACKLASH ; provisionmade  capacity effects in ‘lively’ circuits.

POLAR Cam-
Vernier “N”
Type, 3-way Coil-
Holder .. 17/-

POLAR Cam-
Vernier ©“J"

Has no
Gears —
thus ob-

Type. 2-way Coil- viatin g
Holder .. 6/-
With long handle 6/9 Back]ash‘

POLAR Cam-
Vernier “J”
Type, 3-way Coil-
Holder .. 9/6

Moving Cai
cannot fall.

Operators our Sea-going Stati for Junior -
still \Vireless Opcrators. trained on
wanted. our apparatus. Youths of gool

cducation, preferably between 17 and
25 years of age, wishing to enter the Wircless W
Profession, should communicate with the Managing
Director, London Radio College, 82-83, High Street,
Brentford, Middlesex, who will be pleased to
furnish particulars of the training course necessary
to qualify for our Service.

( .
. N\ \
Wireless There are now vacancics on ) J

ITllustration
4 actual size

Polar Components arc available
from all Reputable Radio Dealers.
In case of difficulty write direct to:

EwWB

Radio Communication Co., Ltd.,
34-35, Norfolk St., Strand, London, W.C.2.

A3y Mention of “ The Wircless World,” iwhen soriting to adwortisers, will ensure dromht attention.
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E have recently had the opportunity of testing

samples of the Radion series of valves. Three

types were tested, the DE.o6, the DE. 34, and
the Pyramid (1). The DE.o6 and the DE.3¢4 are
similar in appearance and of alout the same size as valves
of the .06 class of other makes, while the Pyramid (1)
has a much larger bulb and actually is a little larger than
the usual } ampere power valve ~‘The hulbs of all the
samples tested have a silvery coating which cficctually
prevents an examination of the interior, and cach of the
bulbs has @ brown and
blue patch which is a
characteristic of Radion
valves. Al samples had

.‘l
£

et * toge te7
$A3n1g a gyt

Radion Pyramid Power Valve. Radion DE. ‘I'ype.

a base of moulded insulating materials with a metal shell
with contacts of the split pin type.

Type DE.06.

The flament of this valve is rated at 3 volts (maxi-
mum), 0.06 ampere, as would be expected from its name,
and the range of anode volts is from 30 to go. Printed

Radion Types.

on the box in which the valve is packed is a statement
to the cficet that the valve is suitable for either H.I¢.,
detector, or 1..F. positions.  We wonld, therefore, expect
the valve to have a medium amplification factor. and on
test the average value under operating conditiuns was
found to be about 6.5. The amplilication factor showed
a remarkably small change for different combinations of
grid and anode voltages, while the anode impedance aver-
ages 30,000 ohms. The actual figures obtained are given
in the accompanying table, and show the valve to be
rather hetter than many similar valves of other makes,

RADION VALVE,

TYPE DE.34
Filament characteristics : 1.6 volts. 0.29 ampere.
1.8 volts. .31 ampere.
2.0 volts. 0.33 ampere.

‘Total emission, 10.5 milliamperes.

Anode
Anode Current Actual Grid Ampli. ln;\::;'(\lx(*:.~ .
Volts. f at zero Anode Bius. fication pedance.
Grid Volts, Current. Iactor.
'.\Iillimnpercs. Milliamperes. Volts. Ohms.
30 0.6 [IXH | 0 8.2 39,000
45 1.02 .76 -1 7.3 32,400
[£1) 1.5 .96 -2 7.3 30,400
T 2.04 1.20 -3 7.4 30,400
w | 2.6 1.3+ —15 77 27,500
Used with an anode voltage of 75 and a grid bias of

— 3, the valve will work well in a high-frequency ampli-
fier having tuned transformer couplings, and will be very
suitable for the first stage of I..T". amplification for loud
telephone signals. A small loud-speaker could be oper-
ated quite comfortably from two of the valves connected
in parallel in the last stage of the amplifier.

RADION VALVE.
TYPE DE.06.

YFilament characteristics : 2.6 volts. 0.07 ampere.
2.8 volts. 0.073 ampere.
3.0 volts. 0.076 arpere.
Total emission, 7.5 milliamperes,
Anode .
Anode Current Actual Grid Ampli- In\.;\xl"('i"(\ll‘nce
Volts. at zero Anode Bias. fication e
arid Volts. Current. IFactor.
Milliainperes.! Milliamperes. Volts, Ohins.
30 0.55 0.55 0 6.6 36,601
45 1.0 0.78 1 6.4 30,600
60 1.54 1.05 o) 6.4 29,200
T 2.14 1.34 -3 6.5 26,200
w 2.78 156 4.5 6.5 26,000
A 35
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Type DE.34.

This valve is designed to work from a 2-volt accumu-
lator, and is rated at 1.6 to 2 volts, o.34 ampere, with an
anode voltage of from 20 to 8o. Details of the results
obtained are given in the table, which shows the ampli-
fication factor to average 7.5 and the impedance 30,000
ohms—satisfactory values for a valve of this type.

Type Pyramid (1).

This is a power valve taking a filament heating current
of 5.5 volts at o0.26 ampere, and is capable of dealing
with sufficient power for satisfactory loud-speaker opera-
tion. The total emission obtained was 27 milliamperes.

A stamped and addressed postcard is included in each
box with the valve, which the purchaser is asked to fill
in and post. Results of our tests are given in the table.
The amplification factor averages 7.35 with an anode
impedance of about 8,500 ohms. These values remain

Wireless
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practically constant over the working range of the valve,
and we have no hesitation in recommending this valve to
our readers.

RADION VALVE.

TYPE PYRAMID (1).

Filament characteristics 5.0 volts. 0.24 ampere.
5.5 volts. 0.26 ampere.
Total emission, 27 milliamperes.
Anode
. . q Anode
Anode Current Actual Grid Ampli-
Volts. at zero Anode Bias. ﬁcagon Impedance.
Grid Volte. Current. Factor.
Milliamperes. | Milliamperes. Volts. Ohms,
48 2.39 2.39 0 7.85 9,800
680 3.7 2.85 -1 8.1 9,800
72 5.4 3.34 = 7.36 8,000
84 7.1 3.9 -3 7.35 8,600
96 9.0 4.5 -4 7.35 7,300
108 11.2 b.2 -5 7.35 7,100

NEW MARCONI STATEMENT ON ROYALTIES.

in the Press generally by the Marconi Co. regarding

the use of Marconi patents, and, as a result, a good
deal of correspondence was received from readers on the
matter,

The following is the text of a letter we received, dated
January 11th, 1926, which is typical of many others :—

With reference to the recent advertisement of the
Marconi Co. regarding infringement of their patents by
amateur constructors, 1 should like to ask, in the interests
of constructors generally :(—

(1) What constitutes a Marconi patent?

(2) If I purchase, say, a couple of Mullard valves,
an R.I. transformer, Dubilier grid leak and con-
denser, Igranic coils, etc., ctc., and wire up a
straight circuit, two-valve set, am 1 infringing any
Marconi patent?

(3) What constitutes a sale of apparatus by an amateur?
If 1 make up a set for a friend and charge him
the bare cost of material and parts as far as can
be calculated, that is, he buys the parts and I do
the work, am I selling a set? The actual money
received by me may be half a crown more or half
a crown less than the actual cost.

We forwarded a copy of this letter to the Marconi
Co. with a suggestion that they might like to answer the
points raised, and below we reproduce their reply :—

Dear Sir,—We acknowledge receipt of your letter,
Ref. HSP/ES, of the 13th inst., enclosing copy of a
letter which you have received from a correspondent. We
appreciate the point which vou raise, and have pleasure in
replying to the various questions in the order in which
they occur.

(1) The meaning of this question is not clear to us. A
Marconi patent is, of course, any patént owned or
controlled by Marconi’s Wireless Telegraph Com-
pany, Ltd.

(2) Yes.

(3) We have no means of knowing whether or not profit
is made upon such a transaction, and if the use
of cur patents is involved, royalty is payable.
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SOME little while ago a Warning Notice was inserted

As there seems to exist considerable misunderstanding
regarding the position of private persons who make up
their own receivers, the circuits of which involve the use
of Marconi patents, we should like to take this oppor-
tunity of clearing up the matter. As far back as 1922
the Marconi Company placed at the disposal of the bona
fide experimenter (or wireless amateur, as he is often
styled) the use of their patents. Whilst we have no inten-
tion of withdrawing this, we are afraid, however, that a
large number of people who do not come within the desig-
nation of ‘¢ wireless amateur,”’ even upon the widest
interpretation of that term, have assumed that the Com-
pany’s concession is applicable to them. Upon that
assumption they consider themselves exempt from the pay-
ment of royalty upon receivers constructed by them at
home, exclusively for the purpose of obtaining amusement
from the broadcast programmes. Such construction, as
everyone knows, does not now require any knowledge of
wireless, and consists merely in the wiring up of compo-
nents by closely following the instructions which can be
obtained from various sources.

It is obvious, of course, that this could never have been
the intention, as in that case the royalty would reduce
itself to an unfair penalty imposed upon the manufac-
turer, who has to bear besides heavy overhead charges.

The class of home constructor referred to has multi-

-plied very much, and the Company, not only to safeguard

their own interests, but also for the protection of the legiti-
mate trader, wish to make it known that, while they have
no wish to influence the public as to whether a set shall
be bought complete or constructed, royalties must be paid
in either case.

Many firms are licensed for the sale of complete sets
of parts for the home construction of various receivers
and will supply the necessary licence plate upon payment
of royvalties. .

Yours faithfully,
Marcoxt's WirReLESS TELEGrRAPH Company, I.TD.

(Signed) 1. SHOENBERG,
Joint General Manager.
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N the previous article in this scries we learned how

Ampére, the distinguished French mathematician and

physicist, discovered that a conductor when carrying
an zlectric current is surrounded by an clectric field.  We
saw, too, that Ampere showed that parallel conductors
of clectricity will repel or attract each other, according to
whether the currents they carry are flowing in similar or
opposite dircetions.  Because of his work in this con-
nection, Ampeére’s name is perpetuated for all time in the
““ampere,”’ the clectrical unit of current.

Whilst Ampére was working out more fully the rela-
tionship between electricity and magnetism, and pursuing
his investigations into the bhehaviour of the magnetic
necdle, his illustrious countryman Arago was at work
studying the state of a wire through which an electric
current was transmitted.

Early Life of Arago.

Dominique Frangois Arago was born on Iebruary 26th,
1786, at lstagel, a little town at the eastern end of t}le
Pyrences.  He died on October 2nd, 1853, in Paris,
after a remarkable life, and une that was more in keep-
ing with that of a mvr('lmnt.-:\(l\'entur@r or explorer than
that usually with a famous savant and

seientist.

assoctitted

PIONEERS OF WIRELESS.

By ELLISON HAWKS, F.R.A.S.

illustrious Monge, and soon afier entered the school.
Later he was examined Ly legendre, one of the foremost
geometricians of the century, in which test he acquitted
himself with honour.  Hec passed through the Poly-
technic with the greatest «istinction, having gained in the
meantime the friendship of the most eminent men in
Paris.

When 19 years of age he was appointed secretary of the
Paris Observatory.  He assisted Biot in attempts to
determine the refracting propertics of different gases, and
out of this association there sprang another of greater
scientific importance—that of meridional measurements.
Arago was sclected, with Biot and two Spanish commis-
sioners, to carry out a geodetic survey in the Balearic
Islands.  This work resulted in considerable hardship
and danger, for Arago had to make his observations from
the summit of onc of the lofticst of the Catalonian
Pyrences and suffered considerably from exposure,

Adventures in the Mediterranean.

While Arago was in Majorca the I'rench armies
entered  Spain. The inhabitants imagined that the
geodetic signals were those of a spy, and he wias com-
pelled to take refuge from their fury in the castle of

Belver.  1from here. after a

In his autobiography (which
unfortunately cxtends only to
the vear 1830) Arago tells us
how,' in the first place, he con-
tended suceessfully against all
the iafluences of home, reject-
ing the course of life for which
his fother—a prominent lawyer
and Tlandowner—-intended  him,
and adhered unwaveringly to
his own inclination to hecome a
soldier. At that time ofticers
were not commissioned in the
French army unless the in-
dividuals ha«d passed with credit
the scientific  and  military
courses  of the DPolytechnic,
Admission to this famous school
was not open. however, and
candidates  were  required  to
undergo a severe and searching
entrance  examination.  This
did not deter voung  Arago,
who threw himself into the
study of mathematics  with
characteristic impctuosity. At

narrow escape from death by
poisoning at the hands of a
furious and rascally pricst, he
escaped to Algiers, disguised as
a  peasant,  Embarking  for
Marseilles in an Algerine vessel
he was captured in the Gulf of
I.yons by a Spanish corsair, car-
ried to Rosas, and brought back
to Spain.  Here he was con-
fined first in a” windmill, but
later transferred to the hulks of
Palamos, where he was merci-
lessly ill-treated and  suffered
very considerably.

At last he was ransomed by a
friendly chieftain and again set
sail, but as the ship drew near
the French coast it was-driven
southward on to the African
shore, where once again Arago
was foreed to land, this time
three  days’  journey from
Algiers. In the meantime his
benefactor had been beheaded
anel his cruel successor  was

the age of 17 he was com-
mended by his examiner, the

Dominique Frangois Arago

on the point of throwing Arago
into a slave prison when he
A 37



170

Pioneers of Wireless.—
was, very opportunely, himself hanged at the hands
of some of his mutinous followers !

After an interval of six months Arago again embarked,
this time safely reaching Marseilles (on July 2nd, 1800)
with his instruments and charts complete and uninjured.
He returned to Paris, where he was received with
acclamation. He was clected a member of the Academy
of Scicnces at the early age of 23, a thing previously
unheard of, and appointed a professor at the Polytechnie.
In 1830 he became the Academy’s sccretary, and sulse-
quently contributed a multitude of treatises on almost
every aspect of physical science.

It was Arago's work at the Observatory that led him
to investigate magnetic phenomena.  He was the first
10 show a connection belween the aurora and magnetic
storms, and later a connection between electricity and
terrestrial magnetism.

Working on Oersted’s  original  discovery,  Arago
directed his own enquiries to endeavouring to determine
the state of a wire through which a current was heing

Wireless
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transmitted, so as. to discover whether every part of its
surface was endowed with similar magnetic properties.
He placed iron filings aréund the wire, and found that
it attracted them so long as the current flowed, and that
they fell away instantly when the current was broken.
He also found that if an electric current is passed
through a coi! of wire in which is placed a steel needle,
the ncedle is not only attracted but is permanently
magnetised.  These discoveries were also made inde-
pendently by Davy in England at about the same time.

Arago was the first to perform an experiment with an
induced current. At the time this experiment could not
be explained, but it subscquently afforded a starting point
for Faraday’s epoch-making rcsearches in this field.
Altogether, Arago’s studies in electro-magnetism were of
great value to those who immediately followed him.

In addition to his clectrical and magnetic researches he
investigated the nature of light, and determined that it
consists of vibrations or undulations in the ether.  He
also invented the polariscope, which was the starting point
of a great advance in the science of optics.

BUYING WIRELESS COMPONENTS.

Legal Position of the Purchaser in Cases of Misrepresentation.

or other we have been ‘‘had’ over the pur-

chase of a wonderful patent which was going
to make our two-valve set much superior to our neigh-
bour’s four-valve, but which, unfortunately, didn’t quite
work as we expected it to. TPerhaps we were too proud
of our technical knowledge to take the marvel back to
the shopkeeper and tell him we couldn’t make it work,
or if it was taken back the shopman would probably put
off his disappointed customer by such a statement as:
‘Tt was in perfect order when it left the shop, sir, other-
wise . . .”” (we are left to guess the rest). Now if we
knew what view the law took of such a case we should
probably refuse to be put off by such a statement, and
perhaps forget our technical knowledge for a while if
it was for our -(inancial benefit

M OST of us will have to admit that at some time

Implied Conditions of Sale.

The general rule in connection with the buying and
selling of goods is expressed in that well-known legal
maxim, ceveal emptor—Ilet the buyer look after himself
—but to such a sweeping general rule as this there must
nccessarily be some important exceptions. The first ex-
ception is wherc the buyer makes known to the shopman
the use to which he proposes to put the article, in such a
way as to show that he relies on the shopman’s skill and
judgment, and the article is one of a kind which it
1s in the course of the shopman’s bhusiness to
supply ; then it is an implied condition to the sale that
the article is fit for the purpose stated. So if a man
walks into a wireless supply shop and asks for a valve
suitable for a set of well-known make and he is supplied
with one which is no more use than a cake of soft soap,
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he has a Jegal right to be supplied with one which will
operate in the set he names.

How to Give an Order.

But to this exception there is, unfortunately, another
exception, and this is where an article is sold under its
patent or other trade name, and here there is 7o implied
condition as to its fitness for any particular purpose.
The exact meaning of the sale of an article under a
patent or trade name is a field of much controversy among
legalists, but from the latest reports it appears clear that
if a man goes into a shop and says that he hears that
the two-valve ‘‘ Wonder’’ set is capable of getting 2L.O
from that place, and if this is so he will buy one, and
the shopman sells him one without disputing the state-
ment, then, if when he gets home it turns out that 2I.O
is much beyond the limits of the ‘“ Wonder,’’ although
the set was brought under its trade name, the buyer
should still have a legal right against the shopkeeper.

If, however, the buyer goes into a shop and says, ‘1
hear that the ‘Wonder’ set will reach 2LO: please
sell me a two-valve ‘Wonder’ sct,”” he would have a
very poor chance of getting his money back if it turned
out he had been misinformed.

Although we have quoted the legal maxim caveal
cmptor, we would remind our readers of another : pos-
session is nine-tenths of the law; so, where possible,
deal with a firm with whom you have an account, and
then, if your purchasc turns out a failure, a seller who
has not actually got your money is much more likely to
take back a uscless article, than one with whom you have
made a *“ cash deal.” ’

H A S
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Savoy Hill Topicalities :

Higher-power Stations.
Reports such as that circulated in the

North of Englnd last week that the
Sheficld  station is to bhe closed down
and a higler-power station erected about
twenty-five nnles away should not be re-
gavded too seriously at the moment, as
no scheme has yet been put forward by
the B B.C. for the transformation of the
present  systenw Rumours  that the
closing of any station is contemplated
may therefore be dismissed as absolutely
without foundation.

cooo
Regional Siations.

The rapid changes in the broadeasting
situation make it impossible to prediet
exactly what scheme the Post Office will
be asked to sanetion: but it may be said
definitzly that. in the development of
the hioadeasting service, the plan is to
provide listeners with improved alterna-
tive facilities, and to that end a number
of nevr high-power regional transmitters
will be necessary,  The industrial arveas

of the North will henefit considerably :
but if the changes involve the removal

of transmitzers to other sites, away from

centres of population and industry, so

as to secure improvement in quality and

range, the studios will not be closed but

will remain where they are at present.
ocooo

Great Changes Coming.

That, broadly. is a forecast of a scheme
which may come into operation in a vear
or so. I may prove to he only a very
small part of the revolution in wireless
which s going to take place; and when
it comes we may even find another
station within a short distance of London
operating on a power at least three times
as grewt as the present 2LO, while
Daventry may be devoted entirely to
short-wave transmissions,

o030

“Hullo !

Listeners to Daveutry, especially in
the Midlands, have noticed what appears
to be t(]vp]mm- conversation on the lines.
The call “ Hullo!™ has heen reported
occasionally, and the engineers at Savoy
Hill are conducting an investigation. Tt
is presumed to be another case of tele-
phone induction on aerials.

Wireless
World
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Telephonic Interference,

Apropos the question of telephonic
interference, a listener in a provineial
town installed a crystal set some time
ago and shovtly afterwards his neighbour
in the flat underneath had a telephone
installed.  The telephone wires pass
within ten feet of the aerial, with the
result that reception on the (‘nslal set
has been entirely eliminated and a one-
valve set is cut down to crvstal strength.

0000

Dance Music.

It the purpose of roadcasting dance
music were simply to appeal to the ear
of the listener, one could believe that
disappointment will be caused to a great
number of people by the cessation of the
Savoy bands on Februavy 27th; but if
dance music is broadeast solely for the
convenience of dancers, it would scem
that there is really no widespread de-
mand  for broadeasting into the small
houwrs of the morning,

0000
Late Broadeasts.
This has been put to the test during

one  of the late transmissions from
Daventry. A request was broadeast at
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By Our Special Correspondent.

about 1 a.m. that listeners who were
dancing at that hour should communicate
with the B.B.C. Some forty persons
responded, a number of the replies coming
from the Continent.  One may assume
that the response represented only a
percentage of the dancers, some of whom
would not trouble to write; but even so
the need for tr:msmissions later than
midnight does not scem to be conclusive.

Special Dance Nights.

The matter is veceiving consideration
at Savoy Hill; but I am told that
meanwhile a new arrangement will be in-
troduced into the Daventry programme
as from Februnary 27th, when 5XX will
begin a monthly series of dance nights.
The times are 8 to 10 p.m. and 10. 10 to
midnight, the interval of ten minutes
being occupied with the time signal,
weather and news hulletin,

A New Radio Revue.

The first variation of the improv e(l
Radio Revue, entitled ““ Listening Time,’

will be broadceast on  Iebruary 13th
This revne will take the place of *“ Radio
Radiauce,” which had its final per-

formance last month.

A BROADCAST LESSON. A typical scene ina Wolverhampton school, where the pupils

listen regularly to the educational talks from the Birmingham smuon.

At the con-

clusion of the transmission the chiidren write essays upon what they have heard.

A 39
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“ Which ? ”?

Another serial is to be broadcast next
month. When ‘“ The Mayfair Mystery ”
was given in December it was recognised
that the intervals of about a week be-
twecn the cpisodes were too long. Hence
the new serial will be broadcast on
March 1st, 3rd and 6th, all three epl-
godes being given at 10.30 p.m. The
title of the story is ““Which?” This
is the plot :—

After a disastrous shipwreck a woman,
gently nurtured, heautiful, and essen-
tially human, is cast adrift in a ship’s
boat with three men of widely differing
types, sharing vicissitudes that fling them
near to death. They reach a deserted
island in mid-Pacific. The men are all
in love with the girl. One man is a
big, arrogant millionaire. who has thrust
his way to the forefront hy indomitable
perseverance and  relentless fighting
against heavy oddsthe cave-man type,
with primitive passions. Another, a
dilettante society man, who has never
lifted a hand to help himself since the
day he was born. The third is an
ordinary seaman, one of the wreck’s crew.

0000

The Unexpected.

Great hostility grows between the three
men as to which shall win the yirl's
favour, and there are no social restric-
tions to hamper them. They must make
their own laws. They act according to
their original natures. The play pro-
vides an unexpected solution that much
careful knowledge of human nature under
exceptional circumstances will be re-
quired to reach. Will the veneer of social
conventions survive the extraordinary
conditions in which the protagonists of
this moving comedy are placed?

0000
The Prince of Wales.

The Prince of Wales's speech at the
Mansion House on February 15th, when
H.R.H. will propose the toast of ‘‘The
British Industries Fair” at the B.LF.
banquet, will be broadcust from 2L.0.
The Prince’s speech will be the only
speech broadeast in connection with this
function.

cQOO0
A Distorted Sense of Humour.

A gross libel was perpetrated on a cer-
tain section of listeners when it was sug-
gested recently that, owing to their non-
appreciation of Father Ronald Knox's
“London Revolution ™ skit, they had no
sense of humour. I should say that it
is these same listeners who have been
practising their particular line of humour
on the B.B.('., by posing as children and
sending in requests to be ineluded in the
birthday greetings broadcast in the Chil-
dren’s Corner from 21.0.

0000

Advertising ?

Attempts have also been made by play-
ing on words to introduce such names as
«QOlof Meeling of Ealing,” “ Ida Down,
look under Mummy’s eiderdown.” These
may, or may not, be genuine, but sceing
that as many as 350 names are some-
times sent in, and there is never time for
the inclusien of more than 200, the omis-
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FUTURE FEATURES.

Sunday, February 7th.
Loxnox.—3.30 p.m., The Bund of
the 12th Royal Lancers (Prince
of Wales). 9.15 p.m., 'The

Choir of Christ Church,
Oxford.

BourxemouTH.—9.15 p.m., Light
Symphony.

Carpirr.—8.10 p.m.. Concert it
Conjunction with the Cardiff
AMusical Society.

Newcastie.—9.15 p.m., Hadyn:
The Station Symphony
Orchestra.

Monday, February 8th.

Loxpox.—8 p.m., A Light Sym-
phony Concert : The Wireless
Symphony Orchestra conducted
by Percy Pitt.

5XX.--8 p.m., The Bund of H.M.
Royal Air Force.

Aa~cnistErR.—8 p.m.. Grand Guig-
nol. No. 1. *“In the Library”
(W. W. Jacobs).

BeLrast.—8 p.m., Band of the lst
Batin. The Highland Tight
Infantry.

Tuesday, February 9th.

Loxpox.—8.40 p.m., Act. IL. of
the Opera, “* The Magic Flute ™
(Mozart). Performed by the
B.N.O.C.

ApeapEex.—9.10  p.m., Chamber
Music.

Grascow.—8 p.m., Charles Dickens
and Old London.

Wednesday, February 10th.

Lonnon.—8 p.m., Dale Smith (bari-
tone). Song Cycle : ““Maud.”
9 p.n.. Requests and favourites.

BirvingHay.—8 pm., A Popular
Concert in aid of a well-known
Birmingham  and  Midland
Society, relayed from the Town
Hall.

NEWCASTLE.—9 p.m., Scenes from
* Faunst.”

AserDEEN.—8 p.m., Scottish Choral
Concert. under the auspices of
the Peterhead Choral Society.
Thursday, February 11th.

BirMingHaM  AND 5XX.—8 p.m,,
““ Phillida,” a Light Opereita
in Two Acts, affording a very
humourous selection.

MANCHESTER.—8 p.m., Lancashire
Talent Series : A Contribution
by Burnley.

Friday, February 12th.

Loxnox.—8.20 p.m., Speeches at
the Civil Service Dinner, re-
laved from the Coonaught
Rooms. 10.35 p.m., ‘“ The Blue
Kitten”’  relayed from the
Gaiety Theatre.

Birminenuay,—8 p.m., Chamber
Music : Winifred Small (vio-
lin) and Maurice Cole (piano).
Salurday, February 13th.

LoxpoN.—8 p.nt., Popular Orches-
tral Concert.

Carpirr.—Birthday  Programme,

“ No. No, Nunkie,”” by the
Station Aunties and Uncles.

FEBRUARY 3rd, 1920.

sion of ‘doubtfuls’ from broadcast
greetings can be understood. More palp-
able indiscretions on the part of would-
be hoaxers are the colourable imitations
of trade names associated with articles
of apparel, but the B.B.C. is on the alert
against attempts to introduce advertising
matter, however skilfully they may be
made. 'The Uncles and Aunts are also
alive to the possibility that these
“names’’ are submitted by hostile critics
who hope subsequently to make ‘ copy”’
out of the “ineptitude’” of broadeasting
officials in allowing themselves to Le
victimised.
0000

Strict Censorship of Greetings.

I find that a strict censorship is exer-
cised over the birthday greetings feature,
and all possible precautions arve taken to
prevent a slip-up, but if many more
attempts are apparent to play the puerile
joke of submitting fictitious names there
15 a likelihood that the feature will he
discontinued. The little ones who take
a penuine delight in receiving birthday
greetings from their broadcast nncles and
aunts will in that event Le the sufferers,
and it is to be hoped therefore that the
hoaxers will not persist in their foolish-
ness.

0000

The Schoolboys® Concert.

‘The Bermondsey Central School for
Boys, which is going to broadcast a con-
cert on February 16th, takes in boys from
thirty-five London  County  Council
schools—boys who have failed to win
admission to a secondary school—for a
four-yea: course. As I indicated in last
week’s Brevities, listeners will have
the opportunity of judging and com-
paring the musical ability of the pupils
of a school situated in the heart of Lon-
don with that of the Marlborough College
boys, whose end-of-term concert was
broadcast a few weeks ago.

0000
The Programme.

The programme to be relayed to 21O
from Bermondsey will consist of the fol-
lowing items:—“ The Monnow Song,”
words and air by IDr. Robert Jones,
setting by J. Manning Hughes; ““ Youth
and War: A Song Scquenee,” words by
Dr. Robert Jones. music and orchestra-
tion by J. A. Phillips; and ‘‘Ships of
London Town,” words and air by Dr.
Robert Jones, setting by J. A. Phillips.
The latter will act as conductor, while
the choirmaster will be Mr. F. L. Keefe,
L.R.A.M., the pianist, Mr. T. Scott,
I.R.A.M., and the ’cellist, Mr. F. L.
Keefe. All the names mentioned are
those of present or recent masters at the
school.

cooo

Daventry Heard 1,398 Miles Away.

A letter to Savoy Hill from s.s. *“ Pipe-
stone County’ rveports reception on
board that vessel of 5XX at 1.398 miles
on a journey across the Atlantic. 'This,
says the writer of the letter, compares
very well indeed with American stations,
none of which has been received at a
greater distance than 800 miles, and in
the majority of cases not more than 400
miles.
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BROADCASTING
PROBLEMS IN
AMERICA.

Questions of Finance, Talent and
g Power.

N the United States the question of Broadcasting
development has to be regarded from a point of view
differing vastly from any survey of broadcasting in

this country. We have to remember that American
listeners are served by a galaxy of nearly 6oo stations,
mostly of low power, which are sponsored by private
enterprise for the purpose of indirect advertisement or
propaganda. Therefore it is hardly surprising that,
with the departure of the first thrill of novelty in broad-
casting, American listeners are now asking for better
programmes. ‘This raises a problem of the first magni-
tude. Who is to pay?

A note of optimism has been struck by Mr. David
Sarnoff, Vice-President and General Manager of the
Radio Corporation of America. In a recent address
before the Boston Chamber of Commerce, Mr. Sarnoff
cheerfully declared that the problem of economic support
of broadcasting is solving itself.

‘* Notwithstanding the fact that most broadcasters have
found no way of obtaining direct returns from the listen-
ing public,”’ he remarked, ¢ the indirect returns are, in
many cases, sufficiently impelling motives for the con-
tinuance of broadeasting. Already there is a waiting
list for the privileges of the air.”’

The two main sources of economic support, he be-
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ONE OF THE SIX HUNDRED. A typical low-power broad-
casting station in America, of the kind which, it is urged, should
be supplemented by a chain of high~power stations.

lieved, would come from the

radio industry and from
commercial broadcasting,
although it was apparent
that help would also be
forthcoming from educa-
tional and social interests.

When Broadcasting Calls
the Tune.

On the questions of broad-
cast talent and the supply of
suitable programmes, Mr.
Sarnoff propounded an in-
teresting possibility. Up to
the present  broadcasting
has had to seek programme
features from the opera, the
concert hall, the orchestra,
and the stage. ‘‘The day
may  come,”’ he -~ said,
‘“ when the relationship may
be  reversed—when the

AN AMERICAN HIGH-POWER STATION. America's ambitions in broadcastin

by the constructoin of WJZ, Bound Brook, N.J,, operating with a power of 50 kW.

photograph was taken in the transmitting room, which actually contains three 50 kW, instrumeants,
including an emergency transmitter and a short-wave set.

broadcasting  station  will

1 AT comb the field of original

The abore talent; when broadcasting
will create new reputations
A 41
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Broadcasting Problems in America.—

instead of capitalising old ones; when broadcasters will
compete with music publishers for original compositions,
and not only buy, but sell, music publishing rights.”

Mr. Sarnoff reminded his audience that broadcasting,
although it must be essentially popular in its appeal, was
not to be limited to the sphere of entertainment. Service
was its true mission, of which entertainment was but a
part.

It is interesting to note that, after alluding to the
educational value of broadcasting, the speaker referred
to its powerful influence in the realm of politics. Popular
interest in government, he asserted, would be enormously
increased by the broadcasting of important Congress
debates.

High-Power Broadcasting.

The international aspect of the subject was also re-
ferred to, and the speaker claimed that a chain of high-

Wireless
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power stations was necessary in the United States. The
local stations (and America is well served in this respect)
would always remain as a permanent institution, but Mr.
Sarnoff declared that there was a need for a system of
national broadcasting with facilities to cover the entire
country and to span the ocean if desired.

““ We cannot expect,”’ he added, ‘‘to receive regu-
larly organised programmes broadcast to us through the
powerful stations of Europe unless our own voice is strong
enough to span thc Atlantic with reciprocal programmes.’’

Mr. Sarnoff concluded his address with an intrigu-
ing forecast regarding the wireless transmission of
pictures :—

¢ Already the Radio Corporation of America are oper-
ating photo-radiogram circuits from Honolulu to San
Francisco, and from San Francisco to New York daily
for test purposes; very soon service by this method to
and from Europe will be opened upon a commercial
scale.”

TRANSMITTERS’ NOTES AND QUERIES.

General Notes.

Mr. C. H. Targett (G6PG), 21, High
Street, Dartford, is conducting experi-
ments with an underground aerial on 23,
45 and 90 metres, and will welcome reports
on his transmission.

cooo

We understand that Mr. E. Van
Vianen (NPC2), The Hague, is experi-
menting on a wavelength of 3.75 metres.

oooo

Communications for Swiss amateurs,
H9BB, H9XB, HO9RNA, HIWWZ and
HINAZ may be sent ¢fo Dr. W. Merz,
President S.V.A.S., Berne-Bumplitz.

o000

Communications for FSLDR and F8JD
may be sent via Mr. W. Bakewell (G6UZ),
Yeovil House, Regent Street, Stoke-on-
Trent.

cooo

A Belgian station, BW5, works on a
wave-hand of 180-200 metres after 2200
G.M.T. on weekdays and between 0900
and 1300 on Sundays, and wishes to get
into  communication with British
amateurs., He asks, however, that any
transmitters who reply to his call, unless
they spcak French, will speak very slowly.
His signals have been heard by Mr. A, G.
Binnie, 1, Cromford Road, West Hill,
S.W.18, who reports their strength to be
about R7-8.

oo00

Mr. Gerald Marcuse, while experiment-
ing with some new Marconi transmitting
valves, succeeded in speaking to Mr.
Reid (8AR), in St. John’s, Newfoundland,
at about 6 p.m. on Nunday, January 10th,
on g wavelength of 45 metres.

! coo0o

Mr. H. W. Heywood (OA3E), 91, Berea
Park Road, Durban, Natal, gives the fol-
lowing schedule of times when DBritish
amateurs should look out for South
Africans : Monday, Wednesday, Friday,
1530-1630 G.M.T.; Tuesday, 1530-1830
G.M.T.; Saturday and Sunday, 1530-1700

G.M.T.; and daily at 2030 and 0300.

G.M.T.
A 42

Mr. A. E. Livesey, Stourton Hall,
Horncastle, Lincs., states that he received
Uruguay JCP on January 19th at 1.0 a.m,
on a wavelength of 30 metres, signal
strength about R3, and asks if any other
amateur has heard this station.

oocoo
New Call Signs and Stations Identified.

N PA9. — Technische Hoogeschool,
Kanaalweg 26, Delft, Holland (communi-
cations for PA9a, PA9L, PAQc, etc., may
be addressed to the Radio Laboratory at
thls address).

G 2AHH.—X. R. Brecknell, 27, Caris-
brooke Road, Edgbaston, Birmingham.

G 2BDP.—(Art. A), A. Berry, Haute
Croix, St. Johns, Jersey.

G 2BLV.—L. White, 22, Reynolds
Close, Hampstead Way, N.W.11 (Art.
A).

G 5BD.—C. E. Bradford and A. C.
Simons, Empire Buildings, Mablethorpe,
Lincs., transmit on 45 metres.

F B8AIX.—P. Longayron, 10, Rue
Nelson, Cherico, Algiers.

KFUH.— U.S. S38 “XKaimiloa,” c/o
Messrs. Heintz and Kohlmoos Inc., 219,
Natoma Street, San Francisco, Calif.

PR 4KD.—U.S. Naval Radio Station,
San Juan, Porto Rico.

SMSR.—P. H. Svensson, Lindgatan 6,
Liljeholm, nr. Stockholm.

0000

QRA’s Wanted.

G 2AH, G 2BL, G 28T, G 224, G 5TD,
G 5UN, G 6MB, G 6RA, G 580, G 6LL,
AN 3FZ, BZ PT2, CH 3AT, CRP (India),
¥ 8HFD, F 8NN, F 8RF, F SRX, GFP,
PI3. 1IFN, R DD7, R DG2, U NOT,
X 3YY, 82E.

SOUTHEND WIRELESS EXHIBITION.

held under the auspices of the Southend and District Radio Society. The photograph

shows a number of interested visitors a;d, ln:ldelnmlly. the popularity of the modern
loud-speaker

Great success attended the exhibition recently
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CIRCUITS

in Theory and Practice. \

3,—Growth and Decay of Current in Inductive Circuits.

S. O. PEARSON, B.Sc.,, AM.L.E.E.

ONSIDER a circuit whose inductance is I. henries
and whose resistance is R ohms. 1f a steady
potential difference of It volts is applied to ‘the
ends of the circuit the normal steady value of the current

Y

E . q
amps.  Now when the voltage is first

R
applied the current has to huild up from zero to 1 amps.,
and in doing so it induces an electromotive force, ¢, pro-
portional at every instant to the rate of growth of current,
and by Fenz's law this 1. M.I". acts in such a direction
as to oppose the growth of the current, that is, it acts

is given by 1

x|m

CURRENT

TIME - SECONDS

Fig. 1,—Growth of current in an inductive circuit.

in the opposite direction to the applied voltage . Hence

. . " e
the current at any instant is given by /= - amps.,

R
and thus we sce that the current builds up gradually and
not instantaneously. The ‘“ back E.M.J." ¢ does not
become zero until the current ceases to increase, and the
curtent does not cease to rise until ¢ is zero. S0 in theory

. I .
the current never reaches the final steady value w but 1t
N

approaches so closely to it after a few seconds that the
difference cannot be detected.

Another reason for the gradual growth of the current
is that the cnergy stored in the magnetic field cannot be
accumulated instantancously, just as it is impossible to
fill a tank with water in an infinitely short space of time.
The growth of a current in a D.C. circuit is discussed
here because the laws governing the building up of elec-
trical oscillations are almost identical.

The manner in which the current builds up is indicated
graphically in IYig. r. The rate of growth is fairly rapid
at first and then falls off to a slower rate of increase as
the value of the current gets larger.!

"The value of the current at any time ¢ seconds after first
o e S . E R
switching on is given by /= R{IAE‘U}, where e=2 71828 ctc.

is the ba<e of Napierian logarithms.

The time constant of an inductive circuit may be defined
as the time which the current would take to reach its final

3

steady \'nlue,l, tf it continued lo grow al the initial rate.
A\

Thus in Fig. 1 the slope of the line OA represents the
initial rate of growth, and the time constant is equal to
OB seconds. The value of the time constant depends on
the inductance and resistance of the circuit only, and may
be found quite simply as follows :—

<

. Lo E
IFrom the expression 7= —

—¢ .
N above we get induced
ELLE.
¢=1 - R/ volts,
But we have already seen that the induced F.M.F. is
equal to L. x (rate of change of current), so that

L x (rate of change of current) = E — R;,

or rate of change of current= _’ 1, amps. per sec.

.7 L
Now at the instant of switching on, the current is equal

R . .
to zero, and therefore Lz;_O, so that the initial rate of

amperes per second.  If  this

I
I
rate of increase could be maintained the current would
LB B ) .. .
RME T seconds, that is, iny
scconds.  We sec then that the tinc constant of the cir-
cuit is equal to the ratio of inductance to resistance ; the

growth 1s equal to

reach the final value

z l
2z
&
o« I
2 )
£ N
\‘ ]
! 5 }\0-368 I !
L | 1
0 B

TIME ~ SECONDS

Fig. 2.—Decay of current in an inductive circuit.

higher the inductance and the lower the resistance, the
greater will be the time constant. Tt can be shown that

N

. B .
the current builds up to 0.6321—{ in a time equal to the
time constant of the circuit.

Decay of a Current.

If the applied electromotive force maintaining the cur-
rent in an inductive circuit is suddenly reduced to zero
without breaking the circuit or in any way altering its
resistance, the current will die away gradually, not in-
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Wireless Circuits in Theory and Practice.—
stantaneously, because as soon as the current begins to
fall in value the changing of the magnetic field induces
an I..M.TF. which tends to maintain the current round the
circuit. The laws arc practically the same as those con-
sidered for the building up of the current, except that
now we have no applied voltage. The dic-away curve
is shown in Fig. 2, and it will be seen that the current
falls fairly rapidly at first and then more gradually as its
value gets smaller. The curve is exactly the same shape
as that of Fig. 1, the only difference being that it 1s
virtually upside down.

If 1 is the initial valuc of the current and i the valuc
at any time 7 seconds after the appliel E.M.F. is
switched off, the equation to thc curve is

) r
i=Te" it amps.,

I R,

from which - =€L
!

where ¢ is the base of natural logarithms and is equal to
2.71828, ctc.
Taking logarithms to the

base e of each side, the
expression simplifies to
log —Rt
LI

This logarithmic law is very
similar to that used in con-
nection with damped oscilla-
tions, and will be referred to
again when dealing with that branch of the subject.

Fig. 3.—Mutual inductance
of two coils.

. . . . L
As before, the time constant of the circuit is R seconds,

L
and when 7= R seconds we have

i=l¢~!
=0.368.T amps.
Thus in a time equal to the time constant the current falls
to a value of 0.368 of its initial value
The time lag in an inductive circuit plavs a very im-
portant part in relays as used for recording wireless
signals, and in other electromagnetically operated devices
where it is necessary to obtain sudden changes in the
value of the current.  The time constant of an inductive
circuit can be reduced by adding extra resistance in series
with it, but in order to get the same normal current as
before a correspondingly larger applied voltage must he
used, and this is not always practicable.  When an extra
resistance R, is connected in series with an inductive
circuit of resistance R ohms, the time constant is redvoced

T
from R to (R+R—1) scconds.

Comparison with Simple Laws of Mechanics.

It was mentioned in the previous instalment that the
part played by inductance in the electric circuit is very
similar to that played by /uertia or mass in mechanics. and
the following table shows the similarity of the laws obeye:l
in each case.  Current and inductance in electricity
correspond to velocity and inertia respectively in
mechanics.
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MECHANICS.

Inertia is that property of
matter which tends to prevent
any change in the ‘motion cr
velocity.

EvLEcTRICTTY.
Self-inductance -is that pro-
perty of a circuit which tends
1o prevent any change in the

value of the current.

When the current is chang-
ing an opposing (elcctro-
motive) force proportional to
the inductance and to the
rate of change of current is

When the velocity is chang-
ing an opposing (mechanical)
force proportional to the
inertia or mass and to the rate
of change of velocity (accelera-

set up. tion) is set up.

e=Lx{rate of change of F=Mx (rate of change of
current). velocity).

The curtent cannot be The velocity cannot be
started instantaneously in a  acquired instantaneously in a

body possessing inertia, but
takes time to reach a given
value.

circuit possessing self-induct-
ance, but takes time to reach a
given value.

The energy stored in a
magnetic field is proportional
to the inductance and to the
square of the current, being
given by W= LI

The energy (kinetic) stored
in a moving body is propor-
tional to the inertia and to the
square of the velocity, being
given by K.E.=4MV2

Mutual Induction,

Mutual induction is said to exist between two circuits
or coils if a current in one of them causes lines of
magnetic force to be linked with the other or if a vary-
ing current in one circuit caises an clectromotive force to
be induced in the other.  The mutual inductance has a
value of owe henry if a current of one ampere in one
circuit (called the primary) causes 10® line-linkages in
the other (called the secondary). The mutual inductance
between two circuits in henries is called the cocfficient of
mutnal induction, and is usually denoted by M. Thus
if a current of I, amps. flows in the primary coil, the
number of line-linkages produced in the secondary will be
MI, x 10*. If the current in the primary coil is varying

Typical variometer.
stator windings to increase coefficient of coupling.

Note small clearance between rotor and

in value the E.M.F. in volts induced in the secondary
will be, by Faraday’s Law,
¢, = (rate of change of linkages)+ 10°
=[Mx (ratc of change of I,) x10*]+10°
=M x (rate of change of primary current).
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The mutual inductance between two coils is the same
no matter which is taken as the primary. The value of
the mutual inductance depends on the self-inductances of
the individual coils and on their relative positions and
proximity. ‘T'wo coils which
are arranged to have mutual
inductance are said to be
electromagnetically  coupled
together, and when they
are hrought close together
so as to obtain a relatively
large mutual inductance they
are  said  to  be tightly
coupled; when they are
moved apart so as to obtain
a low value of mutual
inductance they are sail
to be loosely coupled.
The degree of coupling is
measured by the ratio of the
rmautual inductance, M, to
the square root of the pro-
duct of the individual self-
inductances 1., and I.,, that is. the degree of coupling

M

VI,
102
sometimes the coupling is expressed as a percentage, so
that

Fig.

4.—Principle of the
variometer. Magnetic flelds
of the two coils (a) in the

same sense, giving total
inductance L = L; + Lo +
2M, and (b) in opposition,
giving L = L; + L, — 2M.

This is called the coefficient of coupling.

X 100,

percentage coupling =

ol

In prdcrice the coupling is always less than 100 per cent.,
but in theory a 100 per cent. coupling would occur when
the whale of the lines of foree produced by the current
in the primary coil are linked with the whole of the turns
of the secondary coil.  Couplings will be considered in
further detail in connection with oscillatory currents, ete.
When the secondary circuit is closed or completed a
current will flow in it whenever the primary current is
varyving, and this secondary current produces a magnetic
field of its own which links with and so reacts upon

Wireless
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the primary circuit. This has the effect of apparently
altering the self-inductance of the primary, the apparent
inductance being usually less than the- true inductance 1.,
when current is allowed to flow in the secondary.

o Principle of the Variometer.

When two coils with self-inductances of T., and 1.,
respectively, between which the mutual inductance is M,
are connected in series in such a manner that the
magnetic ficlds assist one another when a current is
passed through the cirenit, as in Fig. 4 (a), the resulting
self-inductance of the circuit is given by

1.=T1., + 1., + 2M henries.
If the onils are connected so that the fields oppose each
other as in I'ig. 4 (b), the resulting self-inductance of the
circuit is

I.=1., + L,—2) henries,

This principle is made use of in the ordinary vario-
meter for obtaining a continuously variable self-induct-
ance ; a movable coil, called the rotor, is mounted insicde
a fixed coil, called the stator, and is rotated about an
axis at right-angles to the axes of both coils, so varying
the value of M. To obtain the greatest range the in-
dividual self-inductances of the coils should be equal,
and the coupling should be as tight as possible when the
coils are co-axial.  Taking as an example a maximum
coupling of 8o per cent. and assuming the inductance of

. . M M
each coil to be I. henries, we sce that —— = = 0.8,
Viz L
M =o0.81.. Then
maximum inductance = 2.+ 2M
2(L +0.81.)

3.61. henries

and minimum inductance = 2I. — 2M
= 2(I.—0.8L)
= 0.4L henry,
maximum inductance  3.6L
therefore — =2 =9,

minimum inductance  o.4L

or an inductance ratio of nine to one  With a go per
cent. coupling the inductance ratio works out to nineteen

to one.
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Sectious on Telegraphy and Telephony ™ Practice,” hy J.

Laurence

Pritchard.  the operation of Marconi valves is in-

(being Vol, I1I. of Electrical Engineers’
Data Book). Compiled by J. H. Reyner,
B.Sc., A.C.G.I. (Hon.) 4pp. 258 and 293
figs. with 195 pp. of appendices. tables,
data, ete. Published by FErnest Benn,
Ted., 8, Bouverie Street, E.C.4. Price
15s. :

pp. 259 with 160 diagrams and illustra-

tions and 23 pages of tables and useful

information.  Published by Chapman &

Hall, Ltd., London. Price 8s, 6d. net.
[s >R o e

“(Come  funziona e come si cos-
treisce una Stazione Radio sia recevente

cluded, followed by several pages giving
valve data, while 16 pages are left blank
for gencral notes.

The Log Book is intended for free dis-
tribution, and will be despatched to any
reades on addressing a request by postcard
to the Marconiphone Co., Ltd.
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% Short-Wave Reception.”

On January 18th the Swansea Society
was visited by Mr. ¥. 1. Haynes,
Assistant Editor of 7'he Wireless World.
It speaks much for the popularity of
short-wave reception, the subject upon
which Mr. IHaynes lectured, that many
peoplo had to be turned away from this
crowded meeting.

The speaker first dealt with the precau-
tions and modifications necessary in the
design of apparatus to receive on wave-
‘lengths below 100 metres. An interesting
demonstration was then carried out with
Mr. Haynes’ short-wave transmitter, fol-
lowed by successful reception on two
short-wave receivers.

[eReReRel

Getting Results with a Crystal.

A demonstration showing the excellent
results obtainable under good conditions
with a crystal set was given by M.
Symes before the Manchester Radio
Scientific Society on January 13th. 'The
speaker emphasised the importance of
paying the utmost attention to design and
the quality of components.

The question of efficient earths and
counterpoises was discussed, and it was
shown that from a reasonably good aerial
a vectified current could be obtained of
as much as 70 microamperes, whilst in
exceptional cases it could be as much as
190 microamperes. Details were given
as to the correct dimensions of coils, the
demonstration set employing a coil of
bare wire ahmost entirely air-spaced, mov-
able contact being made by neauns of a
special clip.

The hon. secretary of the Society is
Mr. Geo. C. Murphy, Meadow View, The
Cliff, Hr. Broughton, Manchester.

0000

Fighting Oscillation in Leytonstone,

In view of the persistent reports of
anoying oscillation in the Leytonstone
district, it is interesting to note that the
Leyton Radio Association has now moved
its headquarters to 683, lligh Road,
Leytonstone, E.11, and will in future be
known as the Leyton and Leytonstone
Radio Association,

The Association is endeavouring to
overcome the oscillation nuisance in the
neighbourhood, and with this end in view
would greatly appreciate the support of
readers who reside in Leytonstone,  Pro-
spective members should apply to the
hon. secretary, Mr. R. T, Kensey, 17,
Station Rd., Leyton.
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Neutrodyne Problems.

Why do we require to *‘ neutrodyne
a set? Do we know how to *‘mneutro-
dyne ” a set? How can we apply this
knowledge practically

These questions were dealt with in an
interesting manner by Mr. R. F. G.
Holness, lecturing before the Tottenham
Wireless Society on January 13th.  Mr.
Holness carefully explained how the
phase changed in resonant eircuits and
how capacitative coupling in a valve was
a cause of self-oscillation.

He then dealt with the elementary
principles of the Wheatstone Bridge,
showing how they could be applied to
radio-frequency uses. Then from a bridge
diagram he evolved in steps a capacity
neutralised circuit, finally showing how
this could be modiied in ovder that
tuning might be simplified without appre-
ciably upsetting the state of balance.

The lecturer emphasised the necessity
of caveful design and lay-out of com-
ponents, as it was important that there
should be an almost complete absence of
stray magnetic couplings and capacities
between leads.

FORTHCOMING EVENTS.

WEDNESDAY, FEBRUARY 3rd.

Institution of KElectrical Engineers (Wire.
less Scction). At 6 pm. (Light re-
freshments at 5.30 pm.) At the Insti.
tution, Savoy Place, W.C.2. Lecture:
" The Propagation of Electric Warves,"”
by Mr. J. Hollingworth,

Muswell Hill and District Radio Society.

At 8 pm. At St. Jawmes Schools.
Fortis Green, N.10. Lecture; ' Wire-
less Reception” by Mr. H. F. Klotz.

Barnsley and District Wircless Association.
At 8 p.m. At 22, Market Strect. Low
Frequency and Resistance Amplifica-
tion.

Edinburgh and District Radio Society., At
117, George Stree!.  Business Meeting

H and Questions Evening.
. THURSDAY, FEBRUARY 4th.
Tottenham Wireless Society, At 7.30 p.m.
At Landsdowne Hall, IHigh Road, Tot-
tenham. Demonstration, Ezkibition
and Public Mecting.
FRIDAY, FEBRUARY 5th,
Sheffield and District Wireless Socicty., At
7.30 p.m. At the Dept. of Applied
Science, St. George’s Square. Competi-

tion.

Ipswich and District Rudio Socicty, At
8 pom. At the Museum, Hiyh Street.
Lecture by the Fdiswan Company.

MONDAY, FEBRUARY 8th,

Swansca Radio Socicty.  Lecture: "' Re-
jectors,” by Mr. J. C. Rirkman, B.Sec.
WEDNESDAY, FEBRUARY 10th.

Radio Saciety of Great Britain. Informal
Mecting. At 6 nm. At the Institu-
tion of Electrical Engineers, Savou
Place, W.C.2. Talk by Mr. E. Law-
rence Wildy on ' The Manufacture and
Properties of Elertrical Conductors.”

Faraday’s * Text.”

Taking as his subject ‘ Faraday's
Earlier iistory and Experiments,” Mr.
J. Ewles, M.A., delivered a fascinating
lecture on January 8th before a large
number of members of the Leeds Radio
Society. The lecturer based his remarks
on Faraday’s * text ’ : *‘ There must be
some connecting medinm between forces
which act upon one another.”

Many interesting experiments weve
performed, including the famous example
demonstrating that a current is set up in
a wire rotated or otherwise moved in a
magnetic field.

In congratulating Mr. Ewles at the
conclusion of the lecture, Mr. Fox,
Director of the Leeds Relay Broadcast-
ing Station, said the lecture should have
been comprehensible even to the man
who refused tc pay his wireless licence
because he used the water pipe and was
not connected to the electric light.

Hon. Secretary : Mr. R. Toynbee,
6. Roberts Avenue, Harehills, Leeds.

o000

Obtaining Selectivity.

Mr. Whitehouse, of the B.B.C., gave
an interesting lantern lecture before the
Novwich and District Radio Society on
January 15th, taking as his subject
“ Selectivity.”” Ilis very comprehensive
survey of the question covered the various
forms of coupling, the use of wave traps,
directional properties of frame aerials,
and, last but not least, the elimination
of tram interference and A.C. hum.

The Society will shortly allot a special
night for an exhibition of home-made
sets, while an exchauge and mart also
figures in arrangements for the future.

lon. secretary : Mr. J, Hayward, 42,
Surrey Street, Norwich,

cooo

All About Valves.

The non-technical members of the
Ipswich and District Radio Society were
specially catered for on January 12th,
when Mr. ¥. E. Henderson, A.M.I.LE.E,,
of the General Electric Co., Ltd., gave a
very clear explanation of the history, de-
velopment and working principles of the
thermionic valve.

In designing the perfect valve, said
Mr. Henderson, the aim should be to
obtain low filament consumption, a mini-
mum of danger of overrunning the fila-
ment, efficient characteristics  giving
range, volume and purity, robustness,
reliability, and an efficient life of at least
nine months of constant usage.
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A Review of the Latest Products of the Manufacturers.

SPARTA ANODE REACTION UNIT.

Ameng the range of components manu-
factured by Fuller's United Electric
Works, Ltd., Woodland Works, Chadwell
Heath, Essex, is an 2node reaction coupling
unit consisting of an inductance, which
normaily constitutes a tuned plate coil
variably coupled, to which is another wind.
ing for providing reaction. The unit is
totally enclosed in a moulded ebonite hox,
and the reaction coil is rotated hy means of
milled pinions controlled by an extension
handle.  The anode coil is an air-spaced
winding of fine wire, and the reaction
coil is carried on a slotted ebonite spool,
reliable contact being made by means of a
pair of coiled bronze springs. The unit
shown is rated to have a tuning range of
280 to 600 nmietres, and by means of a base
piece with spring clips units of other
wavelergth ranges can be substituted.

Sparta anode reaction unit. The

operating knob is detachable so that the

unit can be lifted from between the

spring contacts, facilitating easy insertion
of units of other values.

TERMINAL AS WELL AS PLUG AND
SOCKET CONNEGTOR.

A vast variety of terminal connectors
is now available, but c¢nly a few designs
possess outstanding merits sufficient to
warrant their adoption in prefevence to
the earlier forms of terminal. The new
Eelex connecter, manufactured by J. J.

Eastick and Sons, 2, St. Dunstan's Hill,
London, E.C.3, combines in a single ter-

Eelex combined terminal and plug and
socket connector.

mival all the wusual forms of
temporary circuit connection, )

The stem is drilled to take a split
plug. while the top of the terminal in
screwing down on to the hase can be
made to engage either a spade connector
or wire lead. By means of a side hole,
which is again of suitable size to take
a spht plug, circular conductors can
he held. The stem on the unders
side carries counecting tag and
back nut, or a wire can be
secured by the use of the slotted
end aud clamping nut,

The head of the terminal
carrtes  a  coloured
label, and the corre-

making

sponding  plugs  are
ulentified by selecting
similar colours.  Cir-
cular labels are sup-
plied also, if required.
for inserting under
the coloured sleeve on
the plug. The Eelex

of con-

system
nectors makes use of small standardised
parts, including eye, pin, and spade con-
nectors, the shanks of which are drilled
to engage on the split plugs, bridging
bars to link up sockets to form pairs, and
tubular connectors for joining together

plugs end on end, together with a wide
range of circular coloured labels.
cooo

BELLING LEE CRYSTAL DETECTOR.
Two small cups having serrated edges
and pressed together by a spring firmly
grip the crystal.  The crystal can be
revolved and almost the entire surface
searched for points giving good detec-
tion. A simple form of mounting is
adopted for the stem to which the wire
is attached, yet critical adjustment is
readily obtained. The interior of the
metal box container, like the exterior,
has a bright finish, and in consequence
the point of contact can be easily secen
through the colourless celluloid window.

Belling Lee

totally enclosed

crystal
detector.

This detector, which is produced by
Belling and Lee, Ltd., Queensway Works,
Ponders  End, DMiddlesex, being of
unusual outline, has an attractive appear-
ance when fitted to an instrument panel.

0000

COSMOS VARIABLE CONDENSER.

This recent product of the Metro-
politan-Vickers Electvical Co., Ltd., and
which is sold by Metro-Vick Supplies,
Ltd., 4, Central Buildings, Westminster,
London, 8.3W.1, presents a robust appear-
ance and is an example of a really good
mass production instrument job, being
assembled from substantial pressed and
turned parts of somewhat intricate out-
line. The moving plates are assembled
in the uswal manner on a threaded
spindle clamped together with spacing
washers and nuts, other nuts being
used to hold the spindle in its correct
position.

Both the main knob and dial are_fitted
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with brass bushes and secured by screw-
ing on to the spindle. Consequently the
spindle, which is of small diameter, is
Jeft threaded where it passes through
main bearing, an arrangement which is
common in many condensers, though it is
to be deprecated owing to the danger
of slackness occurring in the bearing and
resnlting in side play. At either end of
the spindle there is a supple packing
washer compressed under the lock nnts
to prevent end play in place of the

customary method of using a spring
washer,

In addition to the knob and dial
altached to the spindle, an auxiliary

control is provided for giving critical
adjustment, The additional knob rotates
a small pulley, which is coupled to a

The Cosmos square law condenser.

pulley of much larger diameter on the
main spindle. The pulleys are linked
together by a tough coiled spring band,
and, contrary to expectations, the moving
plates when propelled from the fine
adjustment knobs have no tendency to
acquire a jerky movement brought about
by the elasticity of the spring. On the

other hand, however, when the main
knob is revolved the position of the
plates restores very slightly in the

opposite direction to rotation, owing to
uneven tension of the spring.

R. N. W. McLACHLAN, M.LLEE,,
in his lecture at the meeting of the
Radio Society of Great Britain on

January 27th, clearly defined the funda-
mental principles underlying loud-speaker
design. Although he devoted his attention
essentially to loud-speakers of the hornless
type, the effects of combined resonances
were carefully analysed and the response
curves were given for various forms of
diaphragm and drive. The
described were based on the assumption
that the Joud-spcaker was to be operated
with a uniform input in which the various
frequencies were present in their correct
relative intensities, though in referring to
the amplifying apparatus it was suggested
that an increased amplification of the
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There is no room for criticism of the
design - electrically, three ebonite bars
being employed to give rigid support for

Fine adjustment of the Cosmos condenser
is provided by means of an auxiliary knob

and pulley.

its bearing can be detached from the end

plate of the condenser and assembled on

the instrument panel, a useful modifica-
tion in certain receiver designs.

The fine control knob with

the fixed plates. The plates are securely
clamped together, a plaited copper lead
ensuring reliable connection with the
spindle.

Excepting the plates, which are of
aluminium, all metal parts are of brass
with a dull nickel finish. The dial is of
large diameter and the kunobs are of new
and attractive design.

0000

THE VARLEY ANODE RESISTANCE.
In a recent reference to the Varley
wire-wound anode resistance it was stated
that the silk-covered resistance wire was
employed for winding the resistance spool.
The Varley Magnet Co. point out, how-
ever, that bare wire is used, silk
separated, the winding being carried out
by the Varley * Bi-duplex'' method.

0000

“RAVALD " TUBULAR CONNECTING
WIRE.

* Equivalent in gauge to No. 16 S.W.G.,
tubular connecting viire is now available
from John Moores and Co., Ravald Street
Works, Salford. A reduction in high-
frequency resistance as compared with the
solid conductor is claimed, brought about

FEBRUARY 31d, 1926.

by the elimination of eddy current losses.
The walls of the tube are of tinned
copper.

ocoo

DECKO NEUTRALISING CONDENSER

Some new features are to be found in
the Decko neutralising condenser, shown
in the accompanying illustration, a recent
Sroduct of A. F. Bulgin & Co., 911,

ursitor Street, Chancery Lane, London,
E.CA.

An ebonite tube about 1iin. in length
is used to space the metal end pieces, the
lower one being mounted on an ehonite
hase. The capacity charge is produced
by revolving a threaded stem to which a
brass disc nearly 3in. in diameter is
attached.  Although an  exceedingly
critical control is required, condeusers of
this type are very often fitted with an

The * Decko '’ neutralising condenser is
one of tbe few types designed for base-
beard mounting, although this component
is invariably accommodated behind the
instrument panel. A blade ended ebonite
rod is supptied for adjusting, and when
once the condenser is set the adjustment
cannot be tampered with.

adjusting screw having a coarse B.A.
thread, but in this instance a suitable
fine thread is employed.

An ebonite rod with a blade shaped
end is supplied with the condenser for
obtaining adjustment, and the correct
setting is maintained with the aid of a
milled lock nut.

The ebonite has a polished finish and
the metal parts are nickel-plated.

LOUD.SPEAKER DESIGN.

higher note frequencies was desirable
when the detector valve is preceded by
one or more highly selective radio-
frequency amplifiers due to curtailing of
the side bands and conscquent attenua-
tion of the higher frequencies.

A point of importance was the inter-
ference occurring between sound waves
emitted simultaneously on both sides of
a vibrating diaphragm. The overlapping
of the compressions and rarefactions com-
ing at the same moment from opposite
sides of the diaphragm brought about a
veduction in the amplitude of the sound
waves. This effect was most admirably
demonstrated by interposing a screening
board around the loud-speaker to increase
the path of inter-action between the waves

emitted from the two sides of the parch-
ment diaphragm. The withdrawal of the
screen resulted in a considerable reduc-
tion in intensity.

Directional propagation in which the
sound is emitted in the form of a beam
was discussed, particularly in its reference
to preventing inter-action between the
loud-speakers and the microphone in
public address systems.

The construction of a loud-speaker em-
bodying the principles dealt with was
described and subsequently demonstrated,
and the desirable effects of tone control
provided in the amplifier shown. The
quality of reproduction undoubtedly sub-
stantiated the arguments appertaining to
the design.
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The Editor does not hold himself responsible for the opinions of his correspondents.

Correspondende shoald be addressed to the Editar, * Tioe Wireless World,” Dorset Ho xse, Tudor Street, E.C.4, and must be accompanied by the writer’s name and addross,

“DOING'® THE ACCUMULATOR.

Sir,—In “ News from the Cluls " in your issue of January
20th I note that you report a “ lecture ” on “ ‘Doing’ the
Accumulator ” by a Mr. L. C. Holton. This gentleman re-
marks with horror that he has actually scen a garage pro-
prietor washing down an accumulator with a hosepipe.

Presumably, when Mr. Holton’s own battery requires clean-
ing externally he carries it tenderly to the bathroom and gently
washes it with baby soap and a sponge.

It should be obvious that it cannot harm a battery to hose
it down if the stoppers are in place. In the business with
which T am connected, we sometimes receive accnmnlators for
charging which have not only to he washed to rid them of
filth, but we find that the oxygen flame sometimes has to bhe
employed to loosen the terminals, and vigorous use of the
wire brush is necessary before they are fit to put on charge
without the risk of heating and possibly of fire,

The garage proprietor whom Mr. Holton condemns for hosing
down the battery was merely doing his duty by secing that
it left his hands in a clean and serviceable state.

Although not personally in the motor trade, I feel that
attacks of this kind arve quite uncalled for, and do more harm
to the user of accumulators, by misleading him, than to those
upon whom they are directed, J. B. TAYLER.

Southport, Lanes.

NIGHT EFFECT ON 25 METRE SERIES.

Sir,—I have for the past few weeks been carrying out ex-
periments in the reception of short waves down to 18 metres.
I have come to the conclusion that the results obtained from
the following stations are worthy of note :—
PCMM.—Signal  strength at

13.00 G.M.T. on 25 metres :
R6.

Signal strength at 18.00
GM.T. on 25 metres:
R7-8.

PCLL.—Signal  strengih  at
18.C0 G.M.T. on 55 metres :
1R9. .

Signal strength at 18.00
GM.T. on 274  metres
(same transmission) : R5-6.

Unknown station on 25 metres
at sunset : R9 at Ismailia.

The above stations have heen

R.F. CHOKES

observed on several occasions,

v with  identical  results. 1

Diagram nf C)il. Alway's append a diagram of the re-
short-wave receiver. ceiver unsed (one valve),

I would appreciate it very
much were any reader of The Wireless World who has had
a similar expericnce to communicate with me,

EDWIN J. ALWAY, AM.LR.E.

Tsmailia, Egypt. (Cpl., Royal Air Force.)

14

PROGRESS OF BROADCASTING—ENGLAND AND
AMERICA COMPARED.

Sir,——An article in the February issue ot the American journal,
Radio Ncws, dealing with the progress of the wireless industry,
is not without interest, though, of course, it is founded on what
can only be called pure guesswork. This guesswork shows
that 179, of American homes are fitted with wireless receiving
apparatus.  Tn view of the exaggerated claimis which they
make for their position in radio, I think this is rather low.

Now cowsider the Lnglish fizures. which can be based on
definite fact.  Accepting the American definition of a home
as consisting of four persons, there are ten million homes in
this country which are definitely fitted with one million six
hundred thonsand licensed sets, or 169. Bevond this, the
P.M.G. assumes there are a further six hundred thousand un-
licensed sets, which would bring the total of radio-equipped
homes up to semething like 229.

It seems to me to be a clear proof that this shows the advant-
ages of a well organised system of broadcasting, for we cer-
tainly beat the Americans on their own ground.

Old Bond Street, W.1. ARTHUR C. BANFIELD.

A QUESTION OF DISTANCE.

Sir,—Under the heading “ A Question of Signal Strength " in
The Wircless World of December 23rd your correspondent,
H. E. Adshcad, refers to my article of December Sth, viz.,
¢ Crystal Reception from 5XX.”"

1t is stated that I have measured the distance from Chelms-
ford to Daventry incorrectly. I presume that the 40 miles
has been subtracted from 130 miles, thus giving a greater dis-
tance than Mr. Adshead obtained by measuring from Chelms-
ford to Daventry. You will notice that in the diagram in the
article mentioned a definite dimension was not put between
these two places. I do not question the measurement given by
Mr. Adshead, but perhaps if I state how my measurements were
obtained it will be seen how the difference has originated.

The distances between that part of Birmingham concerned
and Daventry, and between Birmingham and Chelmsford,
according to a Bacon map, were 44 miles and 137 miles respec-
tively. Using a Bartholomew differently projected map the
distances were 355 and 126 miles.

It will be scen that a compromise was made when giving
40 and 130 miles in the article. Measurements made from
another Bartholomew map gave : Birmingham to Daventry, 35
miles : Birmingham to Chelmsford, 116 miles ; these values agree-
ing fairly closely with those of your correspondent. I do not
attach great importance to the discrepancy in the fignres which
are given, and as a matter of fact I hesitated whether or not
to mention these values at all in the article. Mr. Adshead sug-
gests that T am not aware that signal strengths received would
follow a square law. I am not sufficiently pedantic to mention
in a short article all that I have become acquainted with after
many years' study of the subject concerned.

I purposely refrained from connecting the results which were
given with any mathematical law owing to the fact that there
are too many variable and unknown factors to be considered.

Aston, Birmingham. H. I.. CAPE.
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VALVE-CRYSTAL RECEIVERS.

Siv,—In 7he Wireless World of December 30th last, Mr,
J. W. Canham described a valve-crystal receiver in which the
usual positions of erystal and transformer primary are reversed,
and the aerial inductance is included in the grid circuit of
the valve. This receiver, as Mr. Canham poinied out, is par-
ticularly suitable for loud-speaker reception from the local
station, but the basic circuit can, of course, be applied to a
receiver for more distant working. One convenient method
of providing for this is shown in the accompanying diagram, a
stage of high-frequency amplification being employcd without
disturbing the essential valve-crystal circuit. This arrangement,
which is described in Radio Engineering Comnpany’s Patent No.
234,965, covering the basic circuit, permits of closer adjust-
ment of reaction, and, by reason of the additional tuned cir-

I
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Modified valve-crystal circuit.

cuit, will give greater selectivity. It will be seen that the
anode of the H.F. valve is coupled through a small condenser
to the high potential end of the valve-crystal circuit, the anode
feed current for the II.F. valve being carried through a high-
frequency choke coil.

An alternative method of extending the usefulness of a
receiver embodying this particular valve-crystal circuit has also
been described in the same company’s Patent No. 239,310, and
consists in the use of a detcctor mounted within a telephone
plug which can be inserted in a jack so connected that when
the detector is removed the first valve functions as a rectifier
with a condenser and leak in its grid circuit. The receiver is
then suitable for headphone reception of distant stations, but
on replacing the crystal the circuit described by Mr. Canham
for loud-speaker reception of local broadecast is produced.

The self-capacities of various types of intervalve trans-
formers when used in this circuit have been found to vary
considerably, and with 'some of the latest types the capacity
existing between the adjacent turns of the primary and
secondary windings can be best utilised Ly connecting O.7. to
aerial and I.S. to grid. In some cases a small condenser not
exceeding 0.0001 mfd. may be placed betwecen the aerial and
grid; this is done with advantage when a low resistance de-
tector of the galena type is used and a large amount of
reaction applied to countcract the heavy damping in the cir-
cmt, or when the valves employed have grids of relatively
high capacity, as in some of the recently developed valves
having flattencd electrodes. Selection of a suitable transformer
ratio between the crystal and the grid should he facilitated
by the use of an auto-transformer in place of the ordinary
inter-valve transformer and is particularly useful where it is
desived to use crystal comhinations the impedances of which
differ considerablv. Other minor modifications will no doubt
be ohvious to those readers who have given attention to the
possible applications of valve-crystal circuit arrangements, and
the very favourable conclusions reached by writers in The
Wireless World and Experimental Wireless on this subject fully
justify further experimental work in this direction. One im-
portant advantage which the circuit described by Mr. Canham
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possesses is its immunity from interference caused by electric
light mains and kindred disturbances; this is mainly due to
the absence of any large collective capacity across the grid
and filament of the valve. It will be noticed upon examining
the circuit that both the aerial and filament are substantially
at zero low-frequency potential, a condition not easily realised
in conventional reflex circuits. E. A. B. SNOADEN.
Southfields, S.W.18, Radio Engineering Co., Ltd.

SLOW MORSE TRANSMISSION.

Sir,—~With reference to the letter of Mr. E. H. Robinson
(G5YM) in your issue of October 7th, I should like to state
that, although I have been an operator for the last seven and a
half years, it was only on reading that letter that I learnt
that ““SOS is sent at five w.p.m. by international rule.”
However, in Appendix X. to the P.M.G.'s Handbook for
Wireless Operators it is stated that ‘‘the following special
arrangements are additional to the International Radio-
telegraph Regulations,”” and about half-way down the page,
under heading * Distress Signal,” is the following :—*‘ The first
SOS signal should be transmitted at a speed equivalent
to about five words (i.e., about eight repetitions of
————————— ) per ,minute, special attention being
given to the sending of long clear dashes.” .

It is not clear whether Mr. Rohinson means that the call is
made at a slow speed to attract the attention of operators, the
majority of whom can read up to 30 w.p.m., but I feel I must
say, in justice to all operators, that such is not the case. The
slow call is primarily for the benefit of the ¢ watchers,”” who on
some ships take the place of fully qualified operators during
the periods when the latter are not on watch.

A PROFESSIONAL BRASS-POUNDER.

Buenos Aires, Argentina.

THE WORK OF THE AMATEUR.

Sir,—Your correspondents, ‘‘C.W.B.,”” Captain. Eckersley,
and others of like mind have missed the main point with regard
to amateurs. These are of two classes :—(1) Research workers
with adequate qualifications, (2) constructors engaged in a
scientific hobby, making improvements, etc.  The first class
requires no comment; the second exists for the joy of a
creative intellectuval hobby. Such amateurs usually possess a
knowledge of physics, etc., of Matriculation or Intermediate
standard. 1 categorically deny *“C.W.B.’s” statement that
they are chiefly concerned in receiving broadcasting cheaply.
Nine-tenths of their time is engaged in constructing, and the
broadcasting is of secondary importance. This class—educated
electrically—is here to stay, and should not be confused with the
small minority of profit-making constructors, whose conduct is
to be condemned.

Further, the tradesmen, for whom I presume Capt. Eckersley
speaks (or writes), have overlooked a small fact. The public
does not exist simply to supply them with delectable profits.
On the contrary, the tradesmen exist to satisfy the public’s need.
The trader who attempts to sell things unrequired—exor-
bitantly priced multi-valve sets, for example—to the public will
speedily find himself in the bankruptcy court.

The ovinions of our leading component makers wounld be
interesting to know.

Your delightfully curt correspondent, Mr. Beamish, is snrely
a Pelmanist ! L. H. ASHLEY.

Harlesden, N.W.10.

*

SURFACE INSULATION OF EBONITE.

Sir,—With refcrence to the article in T'he Wircless World
of January 20th regarding surface insulation on ebonite panels,
it may interest you to know that our Regal polished ebonite
is entirely free from surface leakage, and, moreover, the polish
is obtained without the use of tin foil, a special process being
used to obtain the finish on the sheets.

We enclose copy of test made by the National Physical
Laboratory on this material, and we enclose a smail sample
for your inspection. For SPICERS, LTD.

London, E.C.4 F. Walker, I.M. Dept.
[An examination of the N.P.L. Test Report referred to shows

that the surface resistivity is so high as to preclude the

possibility of any surface leakage.—ED.]
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SPEECH AMPLIFIER DESIGN.

Sir,—I was very interested in the article by Dr. McLachlun
on *‘ Speech Amplifier Design’ in the-issue of 7'he Wireless
World for January 13th.

In ragard to the best mode of coupling the loud-speaker in

"the anode circuit of the last valve, I have found that, for
high-resistance instruments, the choke-capacity feed method,
coupled as the accompanying diagram shows, to he about the
most useful from the practical point of view, In addition to
the usual advantages of this feed, it puts the lond-speaker and
its leads at earth potential, thereby minimising the chance of
a shorted high-tension hattery
when long leads are used. 1If,
when the eclectric 1nains are
used for high tension, the loud.
speaker lead is connected direct
to the earth lead, a short cic-
cuit becBmes still more remote.

The two fixed condensers A
and B control the exaggeration
of frequencies, i.r., apparvent _L
pitch, similar to the diagrams ==
m his Fig. 8. At the bottom -
of these he states that ‘“‘a re-
duction in the value of the con-
denser (d), which is in parallel, decreases the high tones.”
Surely this is incorrect. With no condenser (in parallel) there
at all, the high tones will be at full strength, but when a
condenser is put across the speaker terminals the high tones
will be weakened until, as the condenser is increased in value
up to about 0.05 mfids., only the lowest tones will be audible.

I find that decreasing the value of the series condenser A
is a mnch bhetter method of cxaggerating the high tones than
the method of shunting the speaker with a high resistance or
a choke, as is somctimes rccommended. There seems to be
little weakening of the low lones until A becomes smaller than
0.25 mfd., Lbut by The time 0.005 mfd. is reached the tone
has become very thin and high. Accordingly the correction
values seem to lie between these two points.

It is not intended that a small value at A and the shunt
condenser B should be huth used at once, though this oecasion-

Supggested-loudwspeaker feed
circuit.
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ally makes a good method of weakening the output (i.e., de-
creasing both high and low tones simultaneously) when it is
desired to do this without altering any of the otHer working
characteristics of the whole receiver.

The impedance of the choke does not seem to be very
critical in practice if one uses a D.E.5 or a B.4 valve in the
last stage, but if a valve with a higher impedance is used the
impedance of the choke must be watched carefully.

I shall he very interested in future articles on this subject,
and in wishing 7'he Wireless World a continuation of its suc-
cesses, I would add that it is articles 6f this character that
make the paper what it is.

Trusting that this may he of interest to your veaders,

Preston. Lancs. J. M. TOULMIN.

MORSE RECEPTION.

Sir,—I was very interested to see your vemarks under the
heading ** An Unexplored Field ' in the currvent issue of Z'he
Wircless World and Radio Revicw.’

I am one of those who get most enjoyment out of Morse.

I only had that to listen to in the days before Captain
Eckersley was saying ‘‘ T'wo emma toc, Wr.r-r-rittle calling,”
and have never lost interest in it. 1 have a tuner for coils,
and coils up to 30,000 metres, a specially selective 300, 450 and
600 metre tuner for spark for myv own use, and a Daventry
tuner for the use of the family while I am away. 1 use a
separate heterodyne for C.\W. reception. and log much of the
traffic Letween ships and Devizes on 2,100 and 2,400 metres
C.W., also on 600 metres, and have several times intercepted
and listened to the finish of SOS calls on 600 metres.

[ also have a home-made Morse inker (syphon type) which
works very well on the high-speed traffic from and to Ongar.

Other interesting traffic includes Admiralty messages on 3,000
metres, aviation traffic messages on -1,400 metres, and Air
Mnistry traffic with GHA.

I think all the above is far more interesting than listening
to entertainment, etc., hesides heing good exercise for the ears,
eyes and brain, W. G. PHILPOTT.

Appledore, Kent.

EXPERIMENTAL TRANSMITTING STATIONS.

Additional Call signs to the supplementary list to the ““ Wireless Annual for Amateurs and Experimenfers,’” 1926, which we

URUQUAY,

WOX I.R. Polero, 18 de Julio 1934,
WOR F. Leborgne, Luis B. Cavia 2783,
WwWOS A. Marroche, (. Ramirez 1870,
WAH (. Pozzoli, 25 de Mayo 232,

JGN J. G. Nores, Justicia 2149,

WF W. Fernandez, Durazno 1665.
CR3 C. M. Rubio, Mazzini 3141,

JB 3 J. Beretervide, Larrafiaga 572.
3A I, Garvid, Cerrito 419,

CB§ C. Butler, San José 828,

CP 8 C. Piazensa, Avelino Miranda 2041,
AC J. ¥ A. Morelli, Canclones 982.

21 V. Figueira, Magallanes 1070.
24 Galvez, Nicaragua,
28 E. Fernindez, Agraciada 1806,
35 R. Lujn, Lima 1570.
50 Patietti, Sarmiento 2533,
54 P, Pose, Cerro Largo 1184,
7 J. P, Greco, Uruguay 1121.
79 A. V. Guerra, Rio Negro 1432,
83 O. Parodi, Buxarco 600.
124 ] Montaldo, & de Octubre 3035.
139 R. Elena, Garibaldi 2965,
155 Llaguno, Boulevar Espaiia 2491,
214 A, M. Pérez, Emilio Reus 2456,
245 1. Moscatelli, Fornento 19.
248 G, Baranda, Defensa 1056,
270 A, Torra, San Martin 3220,
346 J. C. Mussio, Gral. Urquiza 2528,
400 Biso, Av. Espaia 2218,
472 I, Darrigrand, Joaquin Requena 1043,
455 M. Sibils, J, B. Blanco 746.
609 C. Stefani, Canelones 874,
622 H. P’aganini, Colonia 2090.
704 A. Nin Ramos, Joaquin Requena 1155,
910 V. Zamora, Chucarro 58,
1161 S. Santamaria, Caridad 1365.
1180 E. Stagparo, Mercedes 1212.
124 A. Giorello, hijo, Agraciada 2320,

included in last week's issue.

Radio Larratiaga—F. Legrand, Larrafiaga 140,
Radio Maroiias—P. Villamil, (i, Flores 7058,
Radio Victoria—M. Gonzilez, Dante 2354,
Radio Payvsandii—Aragunde, Chani 1834.
Radio Chaia—Aragunde, Chand 1834.
Radio Blandengues-—J. Peila, G. Flores 2831,
Radio Minas--R, Walder, Minas 1721.

Radio Canelones—1. Colombo, Canclones 1982,
Radio Bella Vista—L. Ledoux, Canelones 961,
Radio Yaguaron—R.

Radio América—A. Camogli, Cerro Largo 2157,

Ralio Capurro—R. Casabd, Capurro 57.
Radio Savago—E. Bravo, Savago.

Radio Artigas—O. Domenech, Canelones 1622,
Radio Union—H. Cabral, 8 de Octubre 2769.
Tatleres de 1. Bosco.

No.1l A, Daverde.

No.2  Santiago Vivas,
No.3  RB. Garcia.

No.4  Santiago Brucoler:.
No.B8 . Saquieres.

No. 8 E. Borzone,

Canclones 1. P. Ferrari.

Canelones 2. C. Vidal y Vidal.

R1 H, Espiga.

1105 de Santa Rosa, G. Pertuso Santa Resa
Colegio del Manga, Manga.

Dr. Arribillaga, Carmelo.
RJ E. Juele, C. Piamontesa.
Cc1 E. Vols, Tarariras.

1000 F. Giordano.

DEPARTMENT OF SORIANO.

Palmitas. A. Fernandez Goyechea, Palmitas,
La Calera. Alberto Urtubey, Drable,

CK 15

DEPARTMENT OF TACUAREMBO,
A. 1. Galli, Paso de los Toros®

SOUTH AFRICA.

ﬁdgxz‘tiona.l Stations received since 27th Jannmary.

H. J. Wilsoun, Hilrise, Meverton, Transvaal,

Maurifio, Yaguaron 1706, A 6L R. 1. Beckley, 79, Auckland Av., Auckland
Park, Johanneshurg.
A6M C. I’ Beckley, 79, Auckland Av., Auckland
Park, Johannesburg. (Portable.}
AB0 G. W. Smits, Estancia Estate, Hendrina,
E. Transvaal.
A 6P R. F. Olsen, 28, King Edward Rd., Bloem-
fontein.
DrPARTMLENT OF SaAN JosE. A 6Q A. Davidson, cfo D. R. Boyce, Orange Grove,
Greenwood Park, Durban,
ABR L. Thorne, 3rd Av.,, IFishhoek, Cape Province.
A6S J. I Cliff, “ Alice (irange,” Pietermaritzburg.
A BT The Registrar, University of Stellenbosch,
Stellenbosch.
AB8U P.E. Card, 9, Signal Hill, East London.
A8V R. J. Holmes. 21, 1st Infantry Lines, Roberts
DiPARTMENT OF CANELONES. Heights, Transvaal.
ABW A.S. Faull, 16, Main St., Straud, Cape Town.
A 68X . H. Bowles, Lrf No. 109, Piet Retief.
ABY R. L. S. Smith, 6, Sussex Rd., Observatory,
Cape Town.
ABZ  H.Betts, Queensville, Queen’s Rd., Sea Point,
A7A D.R. Boyvce, Orange Grove, Greenwood Park,
DePARTMENT OF CoLoxta, Durban.
A7B R. N. Perrott, * Hifod,” 1st Av., Walmer,
I’ort Elizabeth.
A7C A. E. Nesetnan, 13, Medusa St., Kensington,
Jobannesburg.
DEPARTMENT OF Sarto. A7D H. J. Buckley, ‘“ Longacres,” Lot 5, Little
Amamzimtoti, Natal.
ATE C. M. C. Bone, Bulawayo House, Cellicrs St.
DEPARTMENT OF Dirazyo, Pretoria.
ATF R. Suttner, 39, Ockerse St., Johannesburg.

RHE R. Evangelist.
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Deﬂmtlons of Terms and Expressions commonly used in Wireless
Telegraphy and Telephony.

This seclion is being confinued week by week and will form an authoritalive work of reference.

Spark Frequency. The number of sparks
passing per second in a spark trans-
mitter. This determines the pitch of
the note heard in the telephones at the
receiving station.

Spark Transmission. The sending of
Morse signals in wireless telegraphy by
trains of damped oscillations induced in
the aerial circuit by shock excitation
from a series of sparks passed between
the electrodes of a suitable discharger
connected in an oscillatory circuit.

Spark Gap. A small air space between
two conductors or electrodes and across
which a spark passes when the voltage
becomes sufficiently high to break down
the insulation of the intervening air.
Usually provided as a protection
against excessive voltages; e.g., a spark
gap or safety gap is often provided
between the leading-in wire of an aerial
and the earth wire as a protection
against lightning.

Specific Conductance or Specific Conduc-
tivity. The reciprocal of specific re-
sistance, i.c., the conducting power of
a suhstance in mhos per centimetre cube
or per inch cube.

Specific Inductive Capacity (S.1.C.). A
measure of the extent to which a di-
clectric permits electrostatic lines of
force to pass through it. The 8.1.C. of
a material is defined as the ratio of the
capacity of a condenser with that
material as dielectric to the capacity of
another condenser of identically tlhe
same shape and dimensions with dry
air at normal pressure as the dielectric.
A vacuum has the lowest S.I.C., being
about 0.9985, whereas that of pure
water is about 81 at 170 €. The 8.1.C.
of mica varies from 4 to 8, according
to the quality.

Specific Gravily (of accumulator acid).
The ratio of the mass of a given volume
of the acid to the mass of an equal
volame of water. The statement that
the specific gravity of the acid is 1.2
means that the acid is 1.2 times as
heavy as water.

Specific Resistance. The nresisting pro-
perties of a material expressed as the
resistance of a conductor of unit length
and of unit cross section, i.e., the re-
sistance measured between two onposite
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faces of a cube of the material, the
sides of the cube being of unit leng’ch

receiving circuit enabling the detector
to be connected either directly to the

and the current distribution through it = ‘aerial circuit, giving comparatively flat

uniform. It is usually expressed in
microhms per centimetre cube or per
inch cube. Another name, probably
more suitable, is ** volume resistivity.”
The specific resistance is usually de-
noted by the Greex letter p.

If I is the length of a conductor in
centimetres, a its cross sectional area in
square centimetres, and p is the specific
resistance in ohms per centimetre cube
at a given temperature, then the resist-
ance of the conductor is given by

R=p--ohins at that temperature. See
a
TEMPERATURE COEFFICIENT.

Speech Amplifier. A lew-frequency ampli-
fier for increasing the strength of speech
signals in a wireless receiver, etc. See
LoW-FREQUENCY AMPLIFIER.

Sp. Gr. Abbreviation for specific yravity.

Square Law Condenser. A wvarialie con-
denser in which the plates are of such
a shape that the capacity is proportional
to the square of the angle of rotation of
the dial from the zero position. Used
for tuning in cases where it is desired

Square Law Condenser.

that the change in wavelength shall be
proportional to the change in condenser
reading, thus preventing the crowding
of the lower values of wavelength at
the lower end of the scale. Particularly
useful in wavemeter construction.

S.S.C.
covered,

Stand-:Bi.
times

Abbreviation for single silk
A change-cver switch is some-
provided in a loose-coupled

tuning, or to the secondary circuit for
sharp tuning. The former is termed
‘stand-bi *’ position, and facilitates in
the searching for signals.  Once the
desired signal is found the detector iz
switched over to the secondary circuit,
or ‘““tune’ position as it is called, in
order to get greater selectivity.

Standard Condenser. A\ condenser, either
of variable or fixed capacity, specially
constructed to be free from losses and
to have a constant calibration. For
wireless measurements standard con-
densers always have air dielectric.

Standard Wire Gauge. A scries of num-
bers by means of which the diameters
of wires arve legally denoted in Great
Britain, the sizes of wires being in a

regular  progression for successive
nambers. No. 1 is 0.3in. in diameter,
and No. 50 1s 0.00lin. in diameter.

Other wire gauges are the Birmingham
Wire Gaunge (B.W.G.), also used to a
certain extent in this country, and
the Brown and Sharpe Wire Gauge used
in America.

HIDDEN ADVERTISEMENTS
COMPETITION.

The following are the corrcel solulions

Jor ““The Wireless World’’ Hidden
Advertisement Compelition for January
: 20th, 1926.
i Cluce No. Name of Advertiser, Page
{1 Nelson Electric Co., Ltd. .. ..o 23
2 Brandes, Ltd. . 00 oo 88
3 Reflex Radio Co., le o6 .oo21
4 Tclsen Transformers . ..o23
5 J. Stevens & Co. (191 4} Ltd ..o13
4 Hall.xda) s Ltd. .. it
The prizewinners are as follow:
\V. Smalley, London, N.16 £s
G. M. Dargiter, Pcrcy Mam, I\orth—
umberlan o f2

. R. Nicholls, London 'S.E.26 o AT
Ten shillings each o the following four :

J. W. Mann, Mytholmroyd, Yorks,

F. W. Moffat, Birmingham.

C. E. White, Bournemouth.

G. E. H. Rawlins, Bembridge, 1.O.W,
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“The Wireless World "’ Information Department Conducts a Free Service of Replies to Readers’ Queries.

Questions should be concisely worded, and headed ‘' Information Department.”
accormpanied by a stamped addressed envelope for postal reply. .

Using a Double-reading Voltmeter.

I am huilding « threc-valve set consisting
of u conventional detector valve civ-
cuit employing the usual system of
rectification with rcaction on to the
acrial coil followed by two stages of
transformer-coupled L.F. amplifica-
tion, my main object being to obtain
plenty of volume coupled with purity
on the stations thut are well within
my range with only a moderate
degree of reaction. In order to
ensure purity I have equipped mysclf
with the proper types of valves in
both detector and LI, stages, the
transformers being specially  chosen
to worl: with the valves. I have
also a double rcading voltmeter with
a common megutive terminal with
seale readings of 06 volts and 0-120
volts. I desire to arrange switching
on my punel so that I can meusure
the voltuge of my cceumulutor and
also measurc acenratly the voltuge
obtainable at cuch H.T.+ tapping in
order to ensure that correct .7,
voltuges are sufficicnt to each ralve.

AWR.

The arrangement of switching the volt-
meter in the manner which you suggest
is perfectly feasible, and we give in
Fig. 1 a diagram of the necessary con-
necticns to effect this result, You will
need a double-pole, double-throw switch,
which may be of the *Utility’ or
similar type, and also a sclector switeh
and nine studs. By placing the double-
pole switch to the left the voltage of the
accunvulator will be indicated, the low-

Y

resistance side of the voltmeter connect-
ing dircetly across the accumulator and
indicating its voltage. Tt should not he
forgotten that in order to obtain a cor-
rect indication of the voltage of the
accumulator the test must be made when
it is actually lighting the valve filaments,
Upon throwing over the double-pole
switch to the right the high-resistance
winding of the voltmeter is substituted
for the low-resistance winding. It might
be thought by many that this operation
could be performed by a single-pole

switch, bhut a moment’s thought will
indicate the impossibility of this. With

the selector switch on the first stud, of
course, the voltmeter will be in the
“off 7 position. Upen moving the switch
to the third stud, the voltage being
applied to the detector valve will be indi-
cated, the fifth and seventh studs giving
the readings of the first and second L.F,
anplifiers respectively. The purpose of
the ninth stud and the additional H.T. +
terminal is to enable a reading to bhe
taken of the total voltage of the H.'T.
hattery. Suppose, for instance, you were
using a 120-volt H.T. battery, and the
highest H.T.+ tapping applied to the
set were 110 volts, the extra H.T. ter-
minal should be conuected to the 120-volt
wander plug socket of the battery, and
then an indication could be obtained of
the total voltage of the battery. It is
extremely useful to make use of a
selector switell in conjunction with a
voltmeter in this manner, in order to
correctly adjust the H.T. voltages sup-
plied to the valves, and this more

specially applies when special circuits are

2Mn

00003
mfd

00005 mfd

L

-

Fig. 1.—Double-range voltmeter connected in three-valve recelver to indicate
volt age of L.T. battery and of each H.T. tapping.

Each separate question must be

used involving the necessity of the use of
definite H.T. voltages on different valves,
such as in a superheterodyne receiver,
since, of course, the system is applicable
to any number of valves. In the case of
a new H.T. battery the different wander
plug sockets are marked with the dif-
ferent voltage values, and adjustments
can be made in this manner, but after
a comparatively short period of use the
voltage of the battery drops, and thus
fizures are then entirely misleading.
The reason for the use of alternate blank
studs is to prevent sections of the H.T.
battery being short-circuited when the
switch is passing from stud to stud,
since, of course, the switch is then
momentarily in contact with two studs
simultaneously.
0000

Obtaining H.T. from Mains with an
Earthed Positive.

I have recently tried out an arrangenmient
for oltaining H.T. from D.C. mains
using a 2 mfds. condenser in the
carth lead. FKvery satisfaction was
obtained by this method, but I was
rather puzzled as to the reason why
it should awork, since the positive
main 1s earthed. Later I substituted
an ordinury 60-volt I11.T. Dbattery,
still retaining the condenzer in the
carth lead, and carthed the H.T. +
terminal, and reception was perfectly
normal. I fail to sce how a recciver
can  function with the II.T.+ ter.
minal at earth potential, and an
explunation will oblige. J.J.AM.

The results you have been obtaining
are quite normal, and the explanation is
quite simple. As you are aware, in the
conventional receiver, the H.T. - is con-
nected to earth, and therefore the posi-
tive terminal of the normal H.T. battery
is 60 volts above earth potential, but
only with respect to D.C. At all times
the positive terminal of the H.T. battery
is just as much at earth potential with
respect to both H.F. and L.¥. as is the
H.T.— terminal, since the 1 mfd. con-
denser acts as a complete short circnit
to both H.F. and L.F., but not, of
course, to D.C. It will be seen, there-
fore, that it is quite irrelevant whether
or no the positive main is carthed except
that a 2 mfds. condenser must he placed
in the earth lead in order to prevent the
wains being short-circuited. When we use
a tuned anode coupling it is important to
connect the moving plates of the anode
tuning condensers to H.T.+ 2ud not
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the fixed plates, since then the moving
plates will be at earth potential with
respect to H.F. as is also the hand of
the operator, although, of course, the
moving plates will still be at high
potential with respect to D.C., which,
however, is immaterial from the point of
view of hand-capacity effects.
0000

A Question of Switching.

I am_constructing a recciver using the
circuit given in reply to “ S.W.B." in
your December 2nd issuc, but wish
to be able to cut out the H.F. stage
when listening to the local station.
I propose to join the grid of the
IH.F. valve to the junction between
the two fixed condensers, at the same
time, of course, turning out the fila-
ment of the H.F. valve and removing
the grid coil of the detector ralve.
Your criticism of my proposal would
be esteemed. E.AL.

This method would be quite in order,
were it only proposed to make use of
grid rectification, but a moment’s glance
at the diagram will reveal the fact that
on switching over to anode rectification
the receiver would become more or less
inoperative, since negative bias would be
applied to the grid of the detector. If,
on the other hand, the grid coil were
not removed, we should have two aerial
tuning coils in parallel. The difficulty
can be quite easily surmounted, however,
by connecting across from the grid of the
H.F. valve to the position between the two
condensers, and turning out the filament
of the H.F. valve as you suggest, but it
is the aerial tuning coil which must le
removed, and then, of course, the grid
coil of the detector valve will function
as the aerial tuning coil. Of course, the
value of this coil will have to be
adjusted, since it now has the effect of
the aerial capacity and inductance added
to it, and a size smaller coil will be called
for ; that is, a No. 35 instead of a No. 50
in the case of the local station, or a
No. 150 instead of a No. 250 in the case
of Daventry. It should, however, be
pointed out that when using anode recti-
fication it is advisable, even on the local
station, that the H.F. stage be not
eliminated, since this method of rectifica-
tion demands a fairly steady input in
order to operate efficiently.

0000

An Economical Superheterodyne.

I am desirous of building a superhetero-
dyne receiver, but wish if possible to
restrict the number of valves. to four.
1 do not, if pos«ible, wish to make
use o{ a harmonic oscillator, nor to
include a crystal, and am also
desirous of operating a loud-speaker.

T.R.D.

Since you wish to restrict the number
of valves to four, and wish at the same
time to dispense with a crystal, it is
obvious that great thought will have to
be exercised in the design of the instru-
ment. Two of the valves, of course,
must be uscd as detectors, but we can
fortunately avoid the use of a separate

A 54

Wireless
World

oscillator valve without employing the
harmonic system to which you object.
It is scarcely worth the trouble to con-
struct a ““ superhet.” embodying only one
stage of intermediate frequency, and so
it is obvious that both remaining valves
must be included in the intermediate
amplifier. If, however, we are to operate
a loud-speaker it is neccssary to include
a stage of L.F. amplification, and as we
have no remaining valve for this pur-
pose it is necessary 10 reflex one stage of

FEBRUARY 3rd, 1926.

the dual valve has to deal. A suggested
value is about 3,000 metres. It will be
found that this wavelength is sufficiently
low to avoid interfering with the L.F.
duties of the valve, and at the same time
sufficiently high to be really effective. Tt
should be pointed out that a superhetero-
dyne with only two intermediate stages
is a perfectly practicable proposition,
and in average hands will frequently per-
form greater feats of distance than one
with three H.F. stages, owing to the fact
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Fig. 2.—Four-valve superheterodyne receiver,

the intermediate amplifier. It is, of
course, perfectly feasible to do this, but
it is distinctly advisable that the wave-
length of the intermediate amplifier be
kept lower than the customary 5,000 to
10,000 metres, in order to keep as wide a
difference as possible between the inter-
mediate frequency and the low-frequency
components of the current with which
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~—THE DESIGN AND OPERATION OF
SMALL POWER APPARATUS,” by
W. JamEes. Price 9f- net. By Post, 9/6.

* DIRECTION AND POSITION FIND-
ING IN WIRELESS,"” by R. Keex, B.Eng.
Price g/- net. By Post, 9/6.

“ THE RADIO EXPERIMENTER'S
HANDBOOK," Parts 1 & 2, by P. R. CoursEy,
B.Sc. Price 3/6 net. By Post, 3/10.

Obtainable by post (remittance with order) from

ILIFFE & ONS LIMITED,

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

that it is more inherently stable than one
having three stages, and does not nced
the same degree of ‘‘holding down by
positive grid bias applied to the grids
of the valves. It will be found that
when using two stages only it is only
needful to use potentiometer control of
the grid of the first intermediate valve.
This is an important point, since it must
be remembered that we must on no
account apply positive bias but negative
bias to the grid of the succeeding valve,
owing to the fact of it acting as an L.F.
amplifier. With regard to the construc-
tional details of the oscillator grid and
plate coils, to cover a wavelength of
250-500 metres they should be made as
follows :~—Obtain a 4in. length of ebonite
tube 2fin. in diameter, winding thereon
eighty turns of No. 24 S.W.G. enamelled
wire, a tapping being taken at the centre.
This will form the grid coil. The plate
coil should be wound on a cylindrical
ebonite former 1in. loug by 13in. in
diameter, and should consist of ninety-
five turns of No. 38 D.C.C. wire. The
plate coil former should be mounted on
a spindle at one end of the grid coil
former and made rotatable in order to
vary its coupling with respect to the grid
coil. With regard to the intermediate
transformers, they may bc either pur-
chased or home constructed, the details
as to the number of turns depending on
the actual wavelength which you decide
npon. A complete diagram of connections
is given in Kig. 2
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\Write for particulars

20/~
15/-

Loud Sprakers and
Reccivers may be obtained
trom

49-50, 52, 53, Sussex Place,
South Kensington, S.W.7

CHOKE UNITS.

Coraprising shrouded choke, 2101
leaks, and fixed condensers, 1 u
first and second ~tage,

Choke only (shrouded),

Ask for publication No. 115,

» Muosce

HERE is a world of difference between the varying

quality of sounds which are emitted from some
Radio Receivers, and the re-creation of the musical
genius of great artists, as obtained when using an
A.J.S. choke coupled circuit in conjunction with an

A.J.S. Loud Speaker.

The quality of radio repro-

duction depends almost entirely on the method of
intervalve coupling and the type of loud speaker used,
and for this reason A.J.S. have devoted a great
amount of research to produce an ideal choke—-one to
do credit to the fine qualitics of their loud speakers.

A.J.S. Loud Speakers arc not

black, unless vou particularly
desire  them so The most
popular  models  have metal

flares, hand coloured and grained
in  various shades of Oak
Mahogany, Walnut and Rose-
wood. ‘They may also be
obtained with Oak or Mahogany
flares, truly fine instruments.
The Junior model is not a
“ Baby," but the ©“ Big Brother ™
of the Standard types. Ttis 19
inches high and produces full
round tones,

The A.J.S. Choke Unit is a most
important component in a ‘re-
ceiver, where the constructor
desires the re-creation of speech
and music which is absolutely
true to life.

Publication No. 118 describes
all A.J.S. Loud Speakers.

O,

STANDARD LOUD
SPEAKERS
Height 24 inches. |
In Wood—
Mahogany or Oak Flates
. £415 0

in Metal—

Black Matt or Stove Finish
£4 0 O

Grained, .\'uious wood
finishes ;=

JUNIOR LOUD
SPEAKERS.

In metal, Height §9in.
Black Hoin

£115 0

Grained wood finish
£117

Cabinet Model in

Mahogany £4 15 0

Pedestal Model in
Mahogany or Rosewood
£2

10 O

, £4 5 0

©‘o

A.J. STEVENS & CO. (1914) LTD.
RADIO BRANCH,

Telephone :

London

‘Telephone
Glasgow
Telephone

1743 (7 linesw

WOLVERHAMPTON.

Telegrams : *“ Reception, Wolverhampton,'

Showrocms : 122/124 Charing Cross Rd.,

London, W.C.2.

: Regeat 7161 2.
Showreom:s:
: Douglas 3449,

Telegrains : * Ajaycssco, Westcent, London.”

223, St. George's Road, Glasgow.
Telegrams : * Reception, Glasgow."”

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

RADIO BRANCH, WOLVERHAMPTON.

WAV, 3

Please send publications No, 118 and 115 describing Loud Speakers and Chokes respectively
Nam:z

Address

12]26.

ISSUED BY THE PUBLICITY DEPT. AJS.

Advertise nents for  The Wircless World ”' are only accepted from firms e belicve to be thoroughly reliable.

A55
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£10 Weekly in Cash Prizes

A New and Simple Competition
for all Readers of “The Wireless World ”

To be continued weekly until further notice.

HIDDEN

ADVERTISEMENTS

Below will be found six reproductions of fragments cut from the Advertisement pages of this

issue of ¢ The Wireless World."’

Each fragment is a clue.

Can you from these clues identify the

Advertisements ? Seven cash prizes will be awarded to the first seven readers who send us
correct solutions. No technical skill is required, merely observation. There are no restrictions

or entry fees and the conditions are simple.

N~ 4 for the third
for the first \\ correct solution
correct solution opened.

opened. i 2
S é' v and
3 4 consolation
prizes of
a
'e_g Each
for the Sec‘?nd Qf&\ Co;;d for the next four
correct solution < Jntede' correct  solutions
opened. ‘Y.  OF opened.
S 6

CONDITIONS

1. All solutions must be written on the special coupon appearing
on an advertisement page in thisissue and addressed to The
Wircless World, Dorset House, Tudor Strcet, London, E.C.4,
and marked ** Hidden Adverts.” in bottom left corncr.

2. Clueswill not, of necessity, appcar in the same way as in the
advertisernent page, but may be inverted or placed in some
other position.

3. In order that town and countrv readers may compete on
equal terms, colutions will not be dealt with until 10 aun. on
Monday next. Al solutions received before that date will bz
retained until Monday momming. Cowpetitors may submit any

number of entries. Erasures or alterations on a coupon will
disqualify the entry.

4. The first prize of £5 will be awarded for the first correct
solution opened; the second prize of £2 to the next correct sotution;
the third prize of {1 for the third, and four comsolation prizes of
10/- each for the next four corrcct answers. In the event of no
rcaders sending correct solutions the prizes wiil be awarded to the
competitors whose solutions are most nearly correct.

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

L&

50

Mention of ™ The Wireless World,” when wriring 1o adwertisers, will ensure prompt attention,

FEBRUARY 3RD, 19z20.
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e Flush or Projecting Types 25 =

ENSURE PERFECT RECEPTION

by using

MILLIAMMETERS
VOLTMETERS
AMMETERS

Prices from 7/=
1t your dealer is out of stock write to :—

SIFAM ELECTRICAL INSTRUMENT CO.,
Dept. W, 95 QUEEN VICTORIA STREET,
LONDON, E C.4.

Flush or Projecting Types 27/6 4

Sangamo

9ne New Condenser
Stays
Accurate

SIMPLICITY IN
ASSEMBLY.—When con-
necting up in the ordinary
way, simply clamp the leads
under the terminal screws
if preferred, just tack with
solder in addition. When
connecting up with bus-bars
remove the condenser tet-
minal screws, pass the bus-
bars through the screw-
holes and tack up with
solder. The soldering pro-
cess can be carricd out
without any risk of burned
fingers. No cutting of leads
is required,

Moulded in smooth brown bakelite, the Sangamo Fixed
Condenser presents a pleasing appearance that adds to the
attractivencss of your set. It is guarantced to be accurate
and is entirely unaffected by temperature and humidity changes.

iy

TRADE INQUIRIES INVITED.
BRITI>H SANGAMO Co., Ltd.
Ponders End, Middlesex.

Sangamo Condensers are made in all
standard capacities, and supplied with or
without grid leak clips. Ask to see one at
your usual supplier.

THE

SANGAMO

Accurate
Radio Parts

“-AtEY‘IIyL” —_—

" GENUINE DUOLATERAL COIL FORMER

You will save 70% by
making your own coils.
The best type of Low-Loss,
Duolateral and Honey-
comb coils can only be
wound on a 15 pin former.
The ‘“ANVIL” supplies
this need.

Full instructions, together
with wave and broadcasting
charts supplied with each
‘“ANVIL"” FORMER.
Made entirely of brass with
neat wooden handle.

The Pins
Screw in

(Pat. 239944)

Price & /-
of all dealers

l l y or direct by post. Write for full catalogue,
k BURWOOD (Concessionaires) LTD., 41, Gt. Queen 8t, W.C.2.

You

want the EST
BATTERY SERVICE.
YOU CAN GET ... .

\oltage on discharge; noise-
4 less in operation ; and easﬂy and

cheaply refilled AT HOME.
You get this with the

 DARIMONT

HIGH EFFICIENCY

BATTERY

When used with Dull Emitter Valves.

Write or phone for LIST which
Jully describes the convenience
and economy of the

“HOME SERVICE”’

BATTERY.

BT .

A1 CaRimoy
5 Magy CELy,

EN oy,

|
|
J
1

BUY BRITISH-MADE BATTERIES. |

DARIMONT ELECTRIC BATTERIES LTD.

DARIMONT WORKS, ABBEY ROAD, PARK ROYAL,
LONDON N.W.10. Telephone: Wembley 2807.

S —— —

L ”»

REC®

No bits ot bent tin o0
trass, or screwed come

() *»
REG®

PLUG & SOCKET
TERMINALS ARE THE

yosition sleeves to maks
your conaection, but 8
reliable mechanioal

CONNECTIONS. article which has been

BRITISH MADE. D actuar  eay b

Size equallel
1y noae.

I nour Insist upon

g::}:o’l il.e genuins
supply sani article
direct to D
the naker. 6 .
EACH
CHARLESWORT Post fres.
H, ,
€8 & 89, Aston Street,
g * Made in Red, Black, Pal:
LR LD Blue, Green, IRowal Blue,

« Established 1897 Amber, Yellow. Browen.

Adyertisements for ** The Wireless Woirld * are only accepted from firms we believe to be thoroughly rcliable. A57
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The most reliable wireless books are
published by “The Wireless World”

Publishers : ILIFFE & SONS LTD., Dorset House, Tudor Street, LONDON, E.C. 4

ELIABILITY is the first
Rand most important thing one

expects from a textbook on
wireless, Every possible care has
been taken to ensure that *The
Wireless World ” publications con-
tain only information that is strictly
accurate and reliable.

LL of the volumes are written
by technical experts ; men who
have years of wircless experi-
mental experience to their credit
and whose names are a guarantee
of the soundness and dependability
of the advice and instruction that are

given.

TUNING COILS and
METHODS OF TUNING,
by W, James,

An exhaustive little manual
discussing the principles and
practice of tuning coils with
explanations of spade, con-
denser and variometer tuning,

elc,

Price 2/6 net. By post, 2[10.

IMustrations play an im-

portant and useful part in making
the intricacies of modern apparatus
clear to readers.

HE range of uscful books is

enormous — from the * Ezi-

Wiring Series” for the
beginner, to such authoritative works
as ““ Wireless Valve Transmitters,”
by W. James (gs. net), or ‘“ The
Thermionic Valve,” by Dr. J. A.
Fleming (25s. net).

ELOW are illustrated a few

volumes chosen from our

extensive library. They are
representative of the high standard
of technical writing which is a
distinguishing feature of all publica-
tions issued by this paper.

A complete list of books published by ‘" The Wireless

World ”* will- be sent free on request.

This includes

volumes dealing with all phases of wireless activity, and
adapted to the necds of beginners, home constructors,

experimenters and advanced workers.

should accompany orders sent by post.

(AT m——— - .

THE = HOME
" | CONSTRUCTORS
I WIRELESS
CUIDE

Sl

THE HOME CON-
STRUCTOR'S WIRELESS
GUIDE,
by W. James,

A wuseful little encyclopedia
of wireless technology, which
will solve difficulties you meet

with in practical work.

Price 316 net, By post, 3/10.

Remittance
WIRELESS VALVE
RECEIVERS AND

I
CIRCUITS in Principle and
Practice, by R. D. l)angay and
N. Ashbridge, B.S¢c.
Writtess to enable the amateur
to understand the working of
any circuil he constructs.

Price 2)6 net. By post, 2/10.

VAIVE RECEIVERS
AND CIRCUITS

IN PRINCIPLE AND PRACTICE

THE RADIO
EXPERIMENTE

THE RADIO
EXPERIMENTERS

BE
WIRELESS | HANDEOOK

OAL$S LID

nnsmp o e
s wirdu Sy s ot
onDOn w&d

RS

& BhLID & LoLRSEr

v
0D RANG N
At
N ABHBIZN IO a%. amact

ot . privciples
%\ILHILV Sows LawrrEn | 2

. v

Price 3/6

THE RADIO EXDPERI-
MENTER'S HANDBOOK
in Two Volumes,

by P, R.
These two volumes explain the

pathy and constitute a reliable
guide to working practice.

By post, 3/10 each.

Coursey, B.Sc,

of wireless tele-

net, per volume,

|
|

AR8

W.W, 28

Mention of ** The Wireless World,”" when writing to advertisers, will ensure prompt attention.
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23 mcu:s!

That’s the height of the **Hearth-
side” Speaker. Don't mistake it
for a “baby " because the price
15 low!

It gives full-size results with crystal-
clear tone.

’ LOUD SPEAKER HORNS

Brown's pattern Looud Speaker
Horns. Polished Aluminium.
Complete with cast base solid
brass and screwed cup to fit
Brown's Sterling etc. phone.
| These horns have excellent
reproducing qualities and give

good volume. You can make

SERVICE l\;us Loud lSp[;nl(cr for 6°6.
e can supply Brown's

QUALITY AT rype Phones to

PRICE fit above, 2

Li tt BmemlSB ,
Postage /- =
6/6 Loz Card and Ca‘.nlouue -
FREE.

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

Send post card for new catalogue.
General Radio Co., Ltd., 235, Regent St., W.1.

= = | (M \'\___r_‘f—'lmumum|u|u| T
PRICE, @/in'// ZIbc

7 YOU WANT THE complete and ready
’ IF FINEST VALVE MADE netm " 109

COMBINING Royaltyon A, C.
VOLUME, QUALITY and ECONOMY Uit 126

BUY extra -
<&

NELSON-MULTI] | [

a.  Three Filament

BRITISH KA L v E S

@MMUUI‘ GET
e A GOOD RECEPTION?™

i The Scissor Switch in the base of the Valve coatrols 3

filaments, With the switch closed. any one filament ean be

used, lanvingz in reseeve, Open the swilch, placing 2 filas

| ment> in parallel, nod the Valve 1 at once a POWER
AMPLIFIER.

Each Vaive fulfils the functions of H.F., Detector, L.F., or

aains
wnit —

for D.C. or A.C. Mains
(from 100 - 250 Volts)

If your H.T. battery
or H.T.accumulator
is a constant source
of trouble to you,
then write to us.

The Tudoradio Adains Wnit costs less and is

e ST PR much smaller than a good H.T. accumulator and has
FOUR IMPROVED TYPES s none of its faults, and requires no maintenance.
T TVPE A, PRICE. §°3 Owing to the extreme smoothncss and constancy of
Yoy ";‘;’P}EITJEA TR UL 07 (XL A, 15 supply t(ile volume and tone from your set iust be
* z?‘_\(g {;‘B" _ 0718 AMES, per 1-';;3..6%?.15 mmproved.
YP
76 to 2 VOLTS. 035 AMPS, per Filament AbSOIUtely safe - fuuy guaranteed'
TYPE D.E. '06. PRICE, 188 Movey refunded it yon are not satisfied,
"3 VOLTH, 0°06 AMPS, per Frament, R
e oo B A O malers 1 The Tudoradio Co., LAY,
unoble (o vbfain from your locol deoler, wriic (o {4 uRers Tudor WQrks’ park Royal’ N.w.lo-
NELSON ELECTRIC CO., LTD.,, Phone: Wembley oL
MERTON PARK, LONDON, S.W.19.
Telegrams ; Yaivsaelso, Wimbie, London. Phone ; Wmbledon 172, A T T

The “GRIPPLESHELL” T OF THE|
Registered design No. 716927, EBON I E F I N E S T
A device for simplifying Aerial Erection QUAL ITY

@ These brackets are made SHEETS PAN EL S CUT ANY

from L7 best  quality

Wrought  lion  painted RODS & SIZE AND ANY

with weather-proot enanel, 1

PRICES TUBES. THICKNESS.

Combined Corner  brachet, Insu- Fgg Shell Matt or Polished
‘_lﬂlllf and l'u"?Y . . o 3/6 Awarded Silver Medal for h Surface.

o told off Lracket .. .. .. gi— Ebonite, Crystal Palace Electrica! LARGE STOCKS IMMEDIATE

v o . - o Lxhibition, 1892. DELIVERY

o LONDON, E.C.1
21 7a, Luughborough Road LEICESTER, Telephone : ('r;,lra‘l“‘ZElGVXg%;l;E S NEI gynnu Britannia, London.

Telephote 5812,

PARTRIDGE & WILSON. e | | |BRITKAM-EBONITE m.:rm:o&"e:baﬂ

Advertisements for © The Wireless Warld " are only accepted from firms we believe to be thoroughly reliable. A59
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A WORD TO HOME CONSTRUCTORS

XQ_LD)/RIUMU 5y TA\L _TEWAEZI-WIM-G i f M
IRELESS —

&The WIRELESS ENGINEER

“ EXPERIMENTAL WIRELESS "’ is published

in the interests of all keen radio enthusiasts,

and is widely read by professional wireless

engineers and advanced amateur workers and

experimenters. ; A THREE VALVE

Its articles are contributed by men who have PORTABLE

made a prolonged study of the science of wire- .

less communication and are recognised leaders ' RE%E;L\’:ER »

in the experimental field. The correspon‘dence COMPLETE INSTRUCTIONS

columns, which are open to all, provide a e o

forum for the discussion of readers’ problems Vol Z/NEL o iwierea sxpee gy

and experiences. S. e o 2/~ each.
P I-IV. == - By post 2/2

PRINCIPAL CONTENTS for FEBRUARY.

An Experimenter’'s Wireless Laboratory, by
Leonard A. Sayce, M.Sc., Ph.D., A.1.C., and
Jawmes Taylor, M.Sc., Ph.D., A.Inst.P.

Valve Nomenclature, by Prof. G. . O. Houwe,
D.Sc.

R.S.G.B. Leccture. Some TFacts and Notions
about Short Waves, by Capt. Duncan Stnclair.

Why Worry?

—about working
out circuits when

Some Remarkable Iffects of Iarge High- The
Frequency Electric Currents, by G. H. Farues,
B.Se. .

Monthly : One Shilling.  Post free 1s. 3d. S e ri e S

Annual Subscription: 15s. post free.

L L T T T T T T T T Y T P YT P YT YT P T TP Y TP Y T YT PP give you complete working instructions, detailed measure-
ments and explanations of the components necessary for

Oblainable from Newsagenls ov divect from the Publishers : building highly-efficient sets at very moderate cost. A four-

A i log v i ‘i
ILIFFE & SONS LIMITED, colour wiring diagram cnables you to build the set without
any possibility of incorrect wiring.
Dorset House, Tudor Street, N 1 A Three-Valve Portable Recelver : by Hugh S. Pocock.
7 O. . This receiver can be used in any situation with a temporar

LONDON, EC.4 7 porary
0 Ba=00 acrial or with the frame aerial incorporated in the receiver itself.
;\ N 2 A Three-Valve Receiver: by F. H. Haynes. The tuning
— Y 0. . arrangements of this receiver are sclf-contained. All the
o 4 B.B.C. Stations are, therefore, within the range of this receiver

g 1 h\) 1 when used in conjunction with an outdoor aerial,
i “ A NO' 3 A Two~Valve and Crystal Reflex Receiver: by W. James.

. .

" }A?‘ o g A, Reflex receivers are capable of giving a very high degree of
L‘acee ot

o %‘?\;R\ LE& N 200000000000 amplification per valve. This (l:\‘owalve au{l crysl:\lg reflex

\ 3 ga a&“\ﬁd A recciver, unlike many reflex receivers, will be found perfectly

\ \jﬁ% ) 1\ MONTHLY stable in operation, and will be capable of giving loud speaker

1N s 8\ strength within a radius of thirty miles of a main B.B.C. station,

> l - N 4 A Four-Valve Combination Set: by W. James. A four-

3 / 0. . vitlve receiver of this type is ideal for general reception both with

telephoues and a loud speaker. Switches are provided so that

two, threc or four valves may be used at will. An entirely new

principle is used to cut out the H.T. valve, no switches being
employed.

Price 2/- net each. By post 2/2 each.

Ao

\_ Obtainable from the publishers of ** The Wireless World " :
e ILIFFE & SONS, LTD.,,

Dorset House, Tudor Street,
LONDON. E.CA4.

W.W.6a,

w.w.2

ALO Mention of ** The Wireless World,”” when writing 10 advertiséis, will ensure prompt allenlion
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CAXTON 4-VALVE CABINE1

Made for Editor of Wireless Magazine lE
for Set “As good as money can buy"”
described in issue February, 1925.

Theneatest and
most efficient |
coil plug of all

The new " REFLEX ™ Coil Plug is iust what

Patot It wireless enthusiusts have heen waiting for.
P'eadma { ! Costing only a 1 - it is really wonderful value
( ! for money.

Here are a few leading features :—
Moulded throuzhent in gennine * Bakelite.” Highlv

tinished. Metal parts reduced to lowest possible
R E FI E x minimum.  SKeleton design, reduces losses to
practically a negligible amount.  Reversible pin.
COIL PLUG No external conncetions, these are nade under-
neath cuil,  Tapered holes for taking twine to
Packed separately in facilitate mounting coil. Lip is alio provided,
attractive  vellow cartons thereby offering two alternative methods of mount.
BUACNY - HElo b > ing, cither through the holes or round the wing.

. REFLEX RADIO CO., LTD.,
Price 1" Each. 19, LOWER CLAPTON ROAD, Es,

Cash With Ol'del'. Fumed Oak ver £1 5 0 From all good dealers, "Phone : Clissold 485:.
or Real Mahogany polished ... £114 0 | = .,

Wih detachable recess fitted Base Board to mount 21 in, by 7 in. panel to slide out of Cabinet frint.
Extra 10/- with two beaded front doors totally enclosing fitted panel.

Cabinet overall length 22} ins. Width 8} ins. Height 9 ins. | | B
Polished with the new enamel that gives a glass || f}h self- supportlng COILS

hard surface that cannot be soiled or scratched. make perfect
SENT FREE.—Catalogue of standard Wireless Cabinets in various

sizes and woods.  Special Cabinets made. ts customer's orders, | il \ Ly l’eCEPtloll Cel‘tdln [ ]
PACKED AND DELIVERED FREE IN UK. t ) { :
CAXTGN WOOD TURNERY CO.. Market Harborough

CREAT SUCCESS Wiréless COUPON

OF THE

-~ WOrld for
LOWF ORMA “HIDDEN ADVT.” COMPETITION

This set, embodyinga LOWFORMA, erected by the Technjcal Sta®
of the WIRFLESS MAGAZINE and fully dcscnber? in the

February issue (|926) has reccived the KDKA (East Pittsburg) This coupon is available until Monday 10 a.m., Feb. 8th, 1926
62 metres transmiss;on. at Loud Speaker strength, on a 21 ft. indoor -

aerial in  London. C&‘;e ' Name of Advertiser. Page
Th: LOWFORMA : o |l o

1s a valuable umit
which can be
utilised in the
erection of numer-
ous Crystal and |
Valve  Sets, fre-
quently  securing
509% BETTER
RESULTS.

1 enter the above solution subject to the published

Pleasz write clearly)

PRICES : 3}” diameter by 5" long, 4/9;: 6", 5'-, 7", 56. Addyress _
OF ALL DEALERS. In case of duﬂlcullu wite lhc makcn 312126
A. H. CLACKSON LTD., Dept. D, Head Offices, 119, Ficet St,, London, E.C.4,

ddvcrtisements for “ The Wireless World ™ are only accepted from firms we believe to be thoroughly reliable. AGI
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MISCELLANEOUS ADVERTISEMENTS.

NOTICES.

TRE CHARGE FOR ADVERTISEMENTS in these
columns ig :

12 words or less, 3/- and 34. for every
additional word, e.g., 18 words, 4/6 ; 24 words, 6/~

Name and address must be counted.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
instroctions the entire °‘copy ” is repeated from the
previous issne : 13 consecutive insertions, 5% ; 26 conm-
secutive, 10% ; 52 consecutive, 15%.

ADVERTISEMENTS for these columns are accepted up
to FIRST POST on THURSDAY MORNING (previous
to date of issue) at the Head Offices of * The Wireless
World,” Dorset House, Tudor Street, London, E.C.4, or
on WEDNESDAY MORNING at the Branch Offices,
19, Hertford Btreet, Coventry; Guildhall Buildings,
N;vitg:ition Street, Birmingham ; 199, Deansgate, Man-
chester,

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

Postal Orders and Cheques sent in payment for adver-

tisements should be made —g% Co. _ bayable to ILIFFE
& SONS Lid., and crossed __ % ~—~— Treas Notes,

being untrsa
remittances,
All Jotters relating to advertisements should quote the
number which is printed at the end of each advertisement,
and the date of the issue in which it appeared.
The ietors are no ible for clerical or printers’
errors, although every care is taken to avoid mistakes.

NUMBERED ADDRESSES,

For the convenience of advertisers, letters may be
addressed to numbers at ** The Wireless World ”’ Office.
When this is desired, the sum of 6d. to defray the cost of
registration and to cover postage on replies must be added
to the advertisement charge, which must include the
words Box 000, c/o * The Wireless World.” Only the
number will appear in the advertisernent. All replies
should be addressed No. ooo, cfo “ The Wireless World,”
Dorset House, Tndor Street, London, E.C.4. Readers who
reply to Box No. advertisements are warned against sending
remittance through the post except in registered envelopes
st all such cases the use of the Deposit System is recommended,
and the envclope should be clearly marked * Deposit
Department.”

%ag~ DEPOSIT BYSTEM,

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 derides not to retain the goods, they
must be returned to the sender. If a sale is effected we
remit the amount to the seller, but, if not, we return the
amount to the depositor. Carriage is paid by the buyer,
but in the event of no sale, and snbject to there being no
diff