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e R\ AN Non-rotating insulated
| — R —
engraved top.

!

Highly finished screw-
action Bakelite insu-
lated head.

Shielded metal clamp-
ing faces.

Smooth stem, ensuring
that strands of con-
necting wire will not
bind up with thread.

Cross-hole for connec-
tions, flush with clamp-
ing face to avoid shear-
ing of wire when head
is screwed down.

Highly finished Bake-
lite insulated collar.

Standard 2 B.A. stem
with nut.

Transverse slot with
clamping nut, elimina-
ting soldering.

Patent No, 248021,
Regtstered Design No, 715424.

Dont spoil the set fora,
- haporth of Jlerminal

| Belling-Lee Insulated Terminals may cost youa

y fraction more, but no one with a pride in his set
will grudge it. Belling-Lee Terminals are finely
finished work and an ornament to the set, as well
as an aid to its efficiency. Every possible and
desirable feature of an indicating terminal is
found in the Belling-Lee, and twenty-eight
different kinds of engraving are available.

TYPE A.R.19
. . . Standard Model (Bakelite Insulated) (Type B), 9d. each
Price £5 :5: 0 Popular Model (Non-insulated) (Type M) .. 6d. each

Other Amplion Models from ' —_
38/- to £13 : 13 : 0 | (REE57I0N)

These neatly finished dial indicators (metal, with polished
raised letters) are much neater and more permanent
than transfers.

Made with 8 names (one-hole fixing) .. .. 6d. each
[ Ask your dealer for Belling-Lee panel fittings, but if he

cannot supply, send your order to us enclosing his
name and address.

STANDARD DRAGON AMPLION

Hlustrated Catalogue free on request.

arcason! BELLING-LEE

d PANEL FITTINGS

QUEENSWAY WORKS PONDERS END, MIDDLESEX.
Telephone : Enfield o498

Announcement of Alfred Graham & Co. (E. A. Graham) Crofton Park. London, S.E. E.P.S9

Mention of ' The Wireless World,”” when writing to advertisers, will ensure prompt attention.
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(Regd. Design (IR
No. 707178.)

The Igranic Honeycomb High-Frequency Transformer
De Forest Patent, No. 141344 and Patent No. 240953.

I
Don’t blame your set!

because those distant stations which came in casily during the l
winter months arc now so difficult to find. It's a perfectly |
natural state of affairs—but vou can help vour receiver to
accomplish its more difficult task by adding an H.F.
amplifier. A stage of H.F. amplification will make all the |
difference—it will enable your set to “ reach out” and get
those distant stations which are now so elusive.

Use Igranic H.F. Transformers and feel sure that vou are getting
the best results under all conditions, They incorporate the well- |
known honeycomb duolateral form of winding. They posses |
qualitics which make for high efficiency: low sclf-capacity, small !
H.F. resistance, a high inductive coupling and perfect insulation
between windings.  Further they are ¢ asy to tune, and are |
exceedingly stable in operation.

Wavelengths obtainable when secondary
No. is shunted by the capacity indicated. Price
Omfd. | 00025 mfd. | .0005mfd.
1 288 422 538 8/-
2 530 l 846 1120 9/6
3 1050 1625 2090 11/-
4 1860 | 2500 3200 12/6 l
Ask your Dealer about them.
Write for List U169.
Exclusive Pacent ‘
Manufacturing Radio ‘
Licensees of Essentials |

|

I

149, Queen Victoria Street, London'

Works : BEDFORD

Braxcurs |
DirmiNGuas Bristor CARDIFF G ascow
Lervs MANCHESTER NIweasrLe ‘
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CONE BEARINGS
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SQUARE LAW
SLOW MOTION
HE *“ Cosmos " Condenser is

a slow motion condenser with
absolutely no backlash either
when new or after use. This
desirable feature is accomplished
by the use of a spring belt held
in tension, which permits coarse
tuning with the large knob, and a
10:} slow motion with the small

nob.
Cone bearings allow for adjustment
and the slow motion bracket can
be mounted for remote control as
shown in the lower illustration,
The condenser for fine tuning.
METRO-VICK SUPPLIES LTD,,
(Proprietors
Metropolitan-Vickers Elcc, Co. Ltd.)

Metro-Vick  House, 145 Chariog Croes
Road, London, W.C.2.
Prices:
Slow Motion ‘00025 mfd. 14/9
‘0005 15/6
‘00025, 12/~
‘0005 13/-
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I ddvertisciments for *“ The Wireless Weorld * are only aceepted from firms we believe to be theroughlv roliable.
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LIBERTY SUPERSONIC UNITS

{Pro. Patt.))

Comprising 3 intermediate matched transformers, filter,
long and short wave oscillator, reactor and mechanical
balancing devices, enabling all stations 250/3,000 to be
recelved Any unwanted stations entirely cut out.

March 1st, 1926.
I am plcased to say I managed to log 72 st:mons in 3 hours at tertific
loud speaker strength, 4 ot these being “ Yanks,”
(Signed} G. E. C.
PRICE £5 complete set with theoietical and pictorial wiring diagrams
and list of other comnponents rcquired.
Each transformer matched Ensures ultra-selectivity.
to haif a turn. Delivers maximum signal
Air cored, no iron being strength to detector valve.
used, thus the sharpest Send for illustrated descrip-
uniform peak obtained. tive leaflet.

Sole Monufacturers——

RADIARC ELECTRICAL CO.,LTD.
coiihone:. Bennett Street, LONDON, W4,

EXTEND YOUR WIRELESS |

? iraxto)~ the Garden |
! and AMPLIFY IT on the Way |
sy e NEW NON-VALVE |

MAGNETIC MICROPHONE |

| BAR AMPLIFIER |

(Patent No. 248581 '25).

Complete Microphone |
Amplifier and other |
PRICE parts of
Amplifier
38/' also supplied
Post Free. separately.
Dry Cells Hlustrated lists
[ Extra. free.

REALLY GOOD LOUD-SPEAKER RESULTS from CRYSTAL RECEPTION of
average atrength, WEAK CRYS:%% ‘(’JrLEvAAl{NE RECEPTION made STRONG

| NotaMicrophone Button, Entirely frce from distortion and microphonic noises. No |
| \'ulv{s, accumulators or H.T. Butteriez. Nofragile parts. Nothing to get out of urdet
| A child can adjust it. Operatws on one or two Dry Cells lusting over 3 months

| EQUALLY EFFICIENT ON VALVE BETS,
Order from your deuler or from Sole Manufacturers and Pafentees :

NEW WILSON ELECTRICAL MANUFACTURING CD., LTO.,

| 18, Fitzroy Street, Euston Road, London W.1
} ‘Phone : Museum 2703,

Wiréless COUPON
=i WOFLd ~ for
“HIDDEN ADVT.” COMPETITION

This coupon is available until Monday 10 a. m., June 7, 1926

Name of Advertiser. }Page

I enter the above solution subject to the published
rules.

Name —
(Please write clearly)

STRAIGHT LINE FREQUENCY
ULTRA LOW LOSS
PRECESSION CONDENSERS
o003 mfd, 0003 mfd, 12/6
MICRO VERNIER RECORDING

DIAL.

SEND FOR LIST OF COMPONENTS
Y OF VANCED DE
The FORMO OOM PANY
Crown Works, *Phone :
Cricklewood, N.W.2. Hampstead, 1787
Northern Representative : J. B. LEVEE,
23, Hartley St., Levenshulme,
Manchester.
*Paone: Heaton Moor 475

eererrrn T 111111

TIME & WEATHER
by WIR]ELESS

g W, MITCHELL,
BSc I‘I\AS F.R. Aet.S.

The first half of this book explains how time-
signals are sent and how they may be reccived
with the utmost accurac

The latter part, dL\O‘.L({ to the weathcr, will
enable the amateur to distinguish the ditferent
weather telegrams.  Crown 8vo, 125 pages.
66 diagrams aud illustrations.

Price 3/6 net By post, 3/9
Obtainable fromn the publishers of *“ The Wireless World,"”

Address S _ . ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.4,
and all leading booksellers, W.WL 0
[
A2 Mention of '* The Wireless World,” when writing to advertisers, will ensure prompt ultention. 24
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NUMEROUS WIRELESS ENTHUSIASTS ARE USING THIS DEVICE—ARE YOU ?

THE EDISON BELL

CRYSTAL VALVE PLUG
FOR WAVE LENGTHS UP TO 1600 METRES.

Many users of powerful valve sets are handi-
capped when tuning in their local station, The
results are too loud, distorted and far from
musically perfect.

WHAT THIS PLUG WILL DO.

The EDISON BELL Crystal Valve Plug is a
patented deviceintended to replacethe detector
valve and reduce the distortion from such a set
when receiving the local station, By removing
the detector valve and substituting the E. B.
Crystal Valve plug reaction effects are pre-
vented and valve detector distortion elimi-
nated. The slight loss of volume will be more
than compensated for by the improved musical
quality. The value of the device when a valve
breaks is obuvious.

PAT. No. 205148 PRICE 9/= PAT. No. 2035148
A CRYSTAL VALVE PLUG MEANS BETTER MUSICAL QUALITY.

TESTED 500 VOLTS Your Dealer will be pleased to supply you with a full range of catalogues, free. 1f you
'F’Mf TYPE S . experience any difficulty in obtaining them write dircct to the Manutacturers:—

EDISON BELL, LIMITED, Edison Bell Works, London, S8.E.15, and at Huntingdon.

INSIST ON EDISON BELL CONDENSERS

1 THEYARE BRITISH MADE AND GUARANTEED BY A NAME WITH 30 YEARS REPUTATION BEHINDIT |

ICTNALNERADIO
STONE %<

@\_@YJ&’W/ & PRODUCTS

MOUNT YOUR SET on “ABSORBOS”

The IDEAL Radio set mount

They take up all outside shock,

thus giving longer life to the

valves. Prevent microphonic
noises and in addition they add
an clegant touch to the cabinet.

They prevent marking or scratch-

ing any polished surface the set

may be placed upon.

MADE IN TWO SIZES :—
Large size No.123 (21" diam.) with
nickel mowunt.  Price 316 per set of four.
Small size No. 124 (3}” dian.) with un-
tarnishable gold fintsh mount. Price 3/-
per set of four.

‘EDDYSTONE’
PANEL SUPPORTS

For bascboard built sets. e ‘0
Neat, strong and well finished ;
polished aluminium alloy; un-

tarnishable. Complete with screws 0
and nuls for fixing. \ /
PRODU\ PRICE 1 1/3 PER )

< #

= P "T

COMPONENTS

SUPER AUDIO

CHOKE

18/6

D
=4
7o) ~

Erom  all high - class

R e e, 1] any et
ED;@W‘S}W@N}EJ ,’ucltlm{rs [—-i fhe e | B E A R D & F I T C H LT D-
. ) | 34, AYLESBURY STREET
> —, LONDON, E.C.1

STRATTON & CO.LTD., Balmoral Wks, Birmingham. |

2 Advertisements for ** The Wireless World ™' are only accepted from firms we believe lo be thoroughly reliable. A3
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Low Capacity Keys
combine
Extreme Low self-capacity.
A positive locking action.
Rapid make and break.

Unvarying performance.

Adaptability to varied switching
reqiirements.

No. 1 T.M.C. Strong and accurate construction.
L O Pleasing appearance.

They are designed by Radio engineers. The
“ Gold-Silver ”’ contacts will not oxidise. The live
parts of the key are insulated from the frame.
Individual parts are machine made, ensuring
accurate construction. ILnds of the springs are
tinned to facilitate soldering. Escutcheon plates
and levers are polished and lacquered brass
or bright nickel plate.

Made in Three Models.

No. 1. 12 point, 3 position 7/-
No. 2. 6 point, 2 position 6/-
No. 3. 24 point, 3 position 15/6

Send for a copy of the T.M.C.
Catalogue. It is free on request.

If your dealer does not stock T.M.C. Goods we will
supply you direct at the above prices, post free.

TELEPHONE MANUFACTURING CO., LTD,,
Hollingsworth Works,
WEST DULWICH, LONDON, S.E.21.

'Phones : Sydenham 2460/1.

REDUCTION OF PRICE
Our No. 3 Lightweight Headphone, inclusive of plush-lined case, is
reduced to 19/6 as from May 17th.

FOR MUSIC THAT
SOOTHES—USE

LF.
TRANSFORMERS

They reproduce
every ripple of
the sound waves. -

TYPE AF4 .. 17/6
TYPE AF3 .. 25/-

The ¢ Nearly Perfect’ Transformer.

Ash for Leaflets Wa4Oland Wa402.

FERRANTI LT

HOLLINWOOD,
"ILANCASHIRE.

Ay Mention of ““ The Wireless World,” when writing to advertisers, will ensure prompt attention
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The March of THE PELICAN

UNIVERNIER

The Pelican Univernier is steadily moving on to more
panels because it gives to the set owner that nicety of

control which is needed to bring in those elusive
stations.

The vernier control is secured through a mechanism
which causes the rotation speed of the knob to be no
less than twelve times that of the shaft.

The Pelican Univernier fits all sets, you simply replace
the old dials with the Pelican,

PRICE G/-

Guaranteed throughout.
Obtainable from most Dealers.

Wrile for detoils of the " Pelicon™ Self-contoined Sets. Prices
from £10 to £40 inclusive of Royolties.

CAHILL & COMPANY LTD.

64, Newman Street,
London, W.1.

‘Phone: Museum 9236,

Yy

%
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A
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Parr's Ad.
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New Prices.

*Olility " Low Loss Condeners

withouc Vernier from 12 - for

.001 capacity. With Verrier,

fitted with slow motion dial,
from 17/8.

‘Utility ’ no-capacity change-

over wilches. KEnob pattern

irom 3'-. Lever patiern

Reduced
Prices

—the same quality
—the same ‘Utility’
Guarantee.

Every Wircless Amateur who takes his
hobby scriously knows the value of
accuracy and finish in the Componcuts he
uses—that is why so many choose * Utility’
Components.

New Reduced Prices—imade possible by
greatly increased demand — now bring

* thility * Components within reach of

every wireless enthusiast. Jetter recep-
tion, longer life and a guarantee that any
‘ Utility * goods that develop faults with
reasonable care will be repaired or
replaced—all these are ensured if yon
demand ‘ Utility ' Components,  All good
dealers stock them.

WILKINS & WRIGHT L™

~ HENYON ST.

BIRMINGHAM =

A 4

—and this superb Set is yours

OU buy your House Ly deferred
payments.  You purchase your
furniturc out of income, and
perhaps even your motor-car by the
sanie up-to-date methods, ‘Then why
not choose a really good Wircless Set
and pay for it as you use it. lHow
much more satisfactory to buy out of
jncome a realiy wor th-while Set capable

Al} Concert de Luxe TypeB.
(as fllustrated)

Finished Instrument complete  with
3 BTH. Bs Valves, 4 volt, 20 act.
amp. hour Acc., Sterling Baby lowl
Speaker, 99 v.Hellesen HUE, Battery.
20,- Jown and 13 monthly payments
ot 30/«

2-Valve Reflex Receiver.
Finished Instrumnent complele with
2 B.T.IL. Bs Valves, 4 volt. 10 act.
amp. hour Acc. roo volt, H.T. Battery,
Ultra Loud Speaker.

15/~ down and 10 monthly payments
of 20/~

NEW TIMES SALES CO.. \'ulca.n House, Ludgate Hill, E.C.4

of giving the very best possible results
in preference to soructhing considerably
cheaper and less satisfactory.,

|
Each of the instruments listed here is

fully tested and guaranteed, and the
prices include tuning coils, Marcoui
Rovalties and handsome polished ma-
hogany cabinet. Now rcad particulars,
and see how easify anyone may be yours.

4.Valve Family Receiver
Type B.
¥inished Instrument complete  with
4 B.T.H. Bs Valves, 4 volt. 20 act.
amp. hour Acc., Sterling Baby Loud
Speaker, 99 v. 1ellesen HUT. Battery,
25/- down and 15 menthly payments
o1 30°-

S ep D
: FREE,
©owe will fgend yoit a copy of var 35-page :
: booklet which deserilies in dotail o large ©
S omumber of well known Receiving Seta,
i Not anly can you purchase ready built @
P Hets Ironl us on oue generdus iustalment
o terios, but we will supply you with the :
i complete kit of parts so that you can @
©oconstruet the 8et yourself, and galn

Sond us vour n :
address on o posteand and ¢

G.A. 5230

|

IMPROVES ANY ‘SET®

TUNE IN

WITH

SUMMER

HE west is still
luminous with
the sunset’s afterglow,
and the “love-set ”’ is
abandoned for another.

Across the court comes

the call of dance music,
and white shoes weave a rhythmic
pattern on the grass.

Youth will be served, and Ediswan
Valves have given to the heart of

youth the soul of music.

Ediswan Valves give thes extra
volume for outdoor reception, while
preserving the purity of tone of the
most carefully installed indoor set.

BRITISH MADE

Ask your Dealer for
Descriptive Literature

EIDISWAN

The EDISON SWAN
ELECTRIC CO. Ltd.
123-5,QueenVictoriaSt.
LONDON, E.C.4

Branches in all
principal citjes

3 Advertisements for ** The Wireless World ” are only accepted from firms we believe to be thoroughly reliable,
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BETTER RESULTS AT ]
A SIXTH OF UPKEEP COSTS ”

OsramDES

#5) for 6-Volt Accumulators (P
Only O12 Amp. Filament

THE introduction of the D.E.8, H.F. and L.F. OSRAM

VALVES is a big advance in 6-volt valve construction.
As D.E.2 OSRAM VALVES have established an unassailable
reputation for better 2-volt reception, the D.E.8 types now
come to the aid of 6-volt accumulator users.

DEB8. OSRAM VALVES cnable you
to change over from extravagant bright
emitter valves to dull emitter 6-volt
valves consuming one-sixth of the current
consumption with no alteration to your
filament rheostat. They provide better
characteristics which make for louder
i and clearer reception, and the maximum
H sensitivity for getting distant stations.
Accumulator expenses are reduced to a

/ fraction of what they ordinarily are with
Characteristics : definitely a big increase in efficiency.

H.F. Type It is NOT now necessary to maintain
-F- lype. a bulky 6-volt accumulator to operate

\ I’::x:famml golls - - -‘13‘6—6. satisfactorily a 6-volt valve.
Al,&’;:m[;ou‘:rfenl_ i 040__07]";(; As a sensitive Detector the D.E.8. H.F.
Impedance - - - 25,000 ohms. OSRAM VALVE is unsurpassed, and
Amplification Factor - - 6. the addition of a *“ Neutrodyned " H.F.

Characteristics :
L.F. Type.

Filament Volts - - - 56—6
Filament Current - 012 amps.
Anode Volts - - - 20—100.
Impedance - - - 8,000 ohms.

Amplification Factor - - 7.

GET THE BEST
OuT OF YOUR SET

With a 6-volt accumulator, use
D.E.8 OSRAM VALVES
(D.E.8 H.F. as Detector).
Use an OSRAM D.E.5 Power
Valve in the last stage.

current consumption at5-6Volts

Amplifier brings in the most elusive and
distant stations with remarkable ecase
and volume.

For more volume, greater purity and
lower running cests, use the D.E.S8.
L.F. as a low-frequency amplifier. It
may also be used as an exceedingly
economical small power valve.

From the time D.E 8. OSRAM VALVES
are first put into service until their
veteran days, they give the same
satisfying volume and tone. By using
OSRAM Dull Emitter Valves you are
assured of a constant unvarying electron
emission throughout a long and useful
life. Behind them is the longest ex-
perience in the manufacture of dull
emitter valves in the country

PrICE 27 /’6 EACH

for Broadcastin8
The 8.E:€C.~your gwar@nfee

S ST = =

Adut, of The General Electric Co., Ltd,, Magnet House, Kingsway, Landon, w.cz2,

AG Mention of ““ The Wireless World,”” when writing to advertisers, will ensure prompt ultention.
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A DEMONSTRATION OF OUTSTANDING
INTEREST.

[( UR readers will readily support us in the claim that

The Wireless World is not guilty of exploiting the
credulity  of its  readers. and  nothing  could  he
further removed from the policy

SOt I4 4444444420444 40444506040002

The article published i this issue is, therefore, a bare
record of our investigation and an account of the results
of which we were witnesses and which we were able to
repeat when handling the apparatus ourselves.  We hope
that our readers will not expect us to be able to give
them information as to the circuit arrangements, bhecause,
these have not yet heen disclosed

of the journal than to publish ¢ to us, but they may rest assured
sensational articles.  Our aim has ¢ CONTENTS. that so soon as any such informa-
always Leen, and will continue to ¢ . P tion is available our readers will
be, to keep to the truth and take ¢ Enrorian Views S 723 be promptly informed.
all possible steps to avoid ex- ¢ TRANSMIRSION AND RECEPTION wWiTH cono
aggeration and the publication of b oVt ApRian or Eanric 725
misleading statements. $ Reapens’ Noveres oo 728 MR. J. C. W. REITH.
Our policy must, by now, he so : T'ne ProsiEm or Remote (Coxreon 729 I'TH this issue of ZThe
well known to our 1egular readers  § By A 11, Cosalfiol, Wircless World we pre-
that it would Dbe unnccessary to $ Loxe-Raxer Three-Vaevi Ser 731 sent, as a supplement, a portrait
make the foregoing  statement & By W. James. of Mr, J. €. W, Reith, Manag-
were it not for the faet that in  § M. J. €W, Reom 735 ing  Director of the B.B.C.,
this issue we publish an article § LOUP-SPEARERS N Bant Assey 136 which has been specially taken by
entitled “““I'ransmission and Re- § Currext Torres . 137 The Wireless World.  We  feel
ception without Aerial or Earth,” 3} Praeriear Hinrs axp Tivs ... 739 sure that very many of our
which deseribes remarkable results  § SPERCHAMMIFIER DESIGN 741 readers  will  appreciate  having
obtained  with apparatus  which  $ By N. W. McLachlun, this happy study of the guiding
has been devised Ly Mr. Derck ¢ Browpoasr Brevimes .. .. .. 747 spirit  of  British  broadeasting
Shannon  and  recently  demon- § Proxeens or WikeLEss. 16, B taken in the surroundings of the
strated to us.  Readers may re-  $ INvENTS THE WikkLess Truk busy organisation in Savoy Hill
member that several wecks back i PHONE 749 for which he is responsible.
a good many daily  Press refer-  $ By Elison Hawks. B It is an opportunc moment to
ences were made to experiments  § NEW "\':"-‘")"T"" i51 mark our appreciation of the
carried out by Mr. Shannon, and ¢ Reapins™ Prouirvs 753 broadeasting service which did so
although the claims set ot i he  4eessssssstsssssssssrrsssesrrsrsssss uch to ease the difficulties  of
Press reports appeared to us fan- the intensely  serious  situation
tastic, we nevertheless felt that we were under an obliga- from which this country has just emerged, and in no small
lion to our readers to investigate the facts as far as pos-  measure was the successful effect of the broadeasting of

sible.  Aceordingly. we invited Mr. Shannon to give us
a demonstration at his home.  Although the demonstra-
tion given appeared to substantiate all the elaims previ-
ously made for the apparatus, vet we were =0 sceptical
that we asked for a second demonstration. and  took
reasonable precautions to check the results obtained.

6

inteltigence antl general news, during a time when other
methods of news distribution had broken down, due to the
arrangements organised by Mr. Reith and, more directly
perhaps. to the personal effect at the microphone. since
all the more momentous announcements were made by Mr.
Reith himself in a voice which has in it that quality
A7
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which helped perhaps no less than the statements them-
selves to inspire confidence and steadiness.
0000

THE WIRELESS LEAGUE.

HE present issue of 7/ Wircless World, being the
first issue of the month, devotes four pages as usual

to matters concerning the Wircless League, and we take
this opportunity of asking all our rcaders not to dismiss
lightly the invitation which the appearance of these pages
month by month makes to every reader to add his name
to the membership of this organisation. We are satisfied
that, even though there may not appear to be at the
moment any pressing need for the listening public to he
represented by an organisation which can act on their
behalf, vet there will undoubtedly be countless occasions
in the future when the importance of such a means of
expressing their wishes will be felt by every listener. A
formidable standing army, cven though inactive, will
serve to ward off many contemplated aggressions, and we
believe that the interests of the listener will not be en-
croached upon by forces conflicting with their interests
with really powerful listeners’ organisation in existence.
In the case of such an organisation
as the Wireless T.eague its power and
influence is directly proportional to its
membership. There may not appear

TEN

Wireless
Worla

YEARS AGO.
From * The Wireless World,” of May, 1910.

JUNE 2nd, 1926.

has been continued over several weeks, the moment seems
opportune to summarise the views expressed and reiterate
our own attitude towards the subject.

The complaints against transmitters are clearly not
ceneral, but arise from the fact that certain individual
transmitters in different parts of the country carry out
transmissions and indulge in ‘‘ cross chat’’ with other
transmitters of such a nature as to preclude the likeli-
hood of the transmissions having any relation to serious
experimental work. There can be no excuse for asking
such questions over the ether as ‘“ What is my wave-
length? ”’ because every experimenter .it to be trusted
with a transmitter should be able to answer such a question
for himself. There does not appear to be any real
bitterness felt by the general listener towards the lbona
fide experimenters.

We have every sympathy with the bowa fide ama-
teur transmitter, and would like to emphasise how
important have been his contributions to the development
of many branches of wireless.

Those who are interested only in the broadcast pro-
arammes are unfortunate if they happen to live within a
very short distance of an energetic transmitter, but we
are firmly convinced that there are very
few transmitters who would not do
what they could to meet the difficulties
of local listeners and assist by either

to be anything of importance to many
of our readers in the more direct ad-
vantages which are offered Ly mem-
bership of the T.eague, although we
submit that these are not so trivial
that thev can Dbe lightly overlooked,
but we would appeal to our readers
to support the organisation on the
question of broad principle, and we
would like to hear that, as a result
of this direct reference to onr readers.
every supporter of The WWircless
World not already a member had
taken steps to join the organisation.
Again. we would like to point out
that the Wireless I.cague is not a
technical body, but mainly a political
one. No qualifications are required
in order to join. and it is not the
owner of a broadcast receiver alone
who can apply for membership, but
all those who participate in every
household in the enjoyment of listen-
ing to the broadcast programmes or
who are in any wayv interesied in the
development and perfection of our
national broadcasting service.

AMATEUR TRANSMITTERS.
GREAT deal has appeared

under Correspondence in 7'/«
Wireless 1World recently concerning
the amateur transmitter and his posi-
tion in relation to the broadeast
listerer, and since this correspondence

A8

Wireless World,”’

Drawn by W. A, Cross afler the famous
picture by Ingres.

LA SOURCE (A Prophesy).
[{The above reproduction from

described then, as a prophesy.

phesy has undoubtedly come true to-day

to a degree that would make the prophet
of 1916 marvel.|

helping them to make their receivers
more selective or, alternatively, by
readjusting times of transmission as
far as possible. Tt must, however, be
remembered that many transmitters
have to work for their living during
the dav, and find it hard enough to
lit in the time for experimental work
in the evenings. They cannot always
be expected to wait until the B.B.C.
transmissions are over. The trans-
mitter in turn should remember that
when he is granted a licence to trans-
mit, he puts himself under an obliga-
tion not to cause interference with
other stations, and, whilst the point
has never been settled, it is quite con-
ceivable that, although these regula-
tions were drawn up prior to broad-
casting, they would still be applie-
able if it could be proved that any
listener was being deprived of recep-
tion of hroadcasting through the acti-
vities of a local transmitter.

Our final word of advice is, wherever
listeners suffer inconvenience from the
activities of a local transmitter, first
of all get in touch with the trans-
mitter himself. Tf no satisfaction can
be obtained—which would be most
unlikely—then the next step would
be to put the whole facts of the case

“ The before the Radio Society of Great
of May, 1916, was g o -
iy, The proe Britain, and get evidence from other

listeners in the neighbourhood who
are similarly troubled.

13
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O doubt many of our readers noticerl the recent

reports in the daily Press concerning duplex tele-

phony experiments between the G.W.R. Com-
pany’s steamer ¢ Reindeer” amd a coast station in
Guernsey. It was stated that communication was main-
tained up to distances of 50 miles without aerial or
carth, and without interference from the ship’s spark
transmitter, which was operating on 6oo metres frequently
throughout the tvip.

These tests were made by Mr. Derek Shannon, who
has kindly allowed us to inspect his experimental station,
5PX, at Sutton Coldfield, near Birmingham, and to test
his apparatus in actual operation. His ¢laims are:

(1) Transmission and reception without anv form of

aerial or earth,

(2) A highly sensitive and

selective receiver (other

SSION and

An account of a demonstration given by Mr.
Shannon to
he justified
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Derek
recently, when
interesting

" The
the

Wireless World ”
claims made for his
apparatus.

apart.  No interference was noticed from the near-by
transmitter radiating .5 amps, which was separated from
the receiver by only a few inches.  We were given a de-
monstration of two sets working side by side, tuned to
two different stations. It would seem that vou may put
many receivers side by side and each may be tuned to
a different station without causing any interference or
interaction with one another, as the receiver does not
radiate like an ordinary aerial set.
Performance of the Receiver.

Tt is certainly a new experience, for the majority of us,
to be able to ¢ break-in ”’ as ecuxily as when speaking
on a line telephone. A number of ().8.1.. cards were
shown to us reporting reception from distances up to 140
miles or more.

stations have bLeen re-
ceived within 2o vards
of the  Birmingham
B.B.C. station acrial).
(3) Due to the above, duplex
telephony  is  possible
when the wavelengths of
the communicating  sta-
tions differ by as little
as 5 metres.

(4) A practically

ting receiver.

(5) Extreme portability and

stmplicity.

Time didd not permit of an
attempt being made to establish
comnumication with a  distant
station belore the commence-
ment of the local broadcasting,
but an interesting and success-
ful demonstration of duplex
working was given between
two stations about 100 vards

5

non-radia-

Front view of transmitter,
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Transmission and Reception without

Aerial or Earth.—

As for the receiver, it was
fortunately possible to make a
morc extended test, and its per-
formance certainly exceeded all

expectations.  The first station
tuned-in was Bournemouth, sig-

nals being so loud and clear that
the writer was only convinced
that it was not the local station
when the identifying -announce-
ment was made.  This was in
broad dawvlight, and still without
aerial or earth. Only two valves
were used. A large number of
other stations were received with-
out ditliculty, and f{ree from in-
terference, the “ hackground 7 be
ing exceptionally quiet. In fact.

JUNE 2nd,

the sct seemed to be comparable
to a good supecrheterodyne, with
the great advantage that it has
only one tuning adjustment.

Tt is admitted that a super-regenerative receiver ay
sometimes give equivalent results with a few feet of
aerial wire, but the writer has vet to handle ore which
is as easv to manipulate.

— ST T +

i~

Ll

CI
LBl
Co
. ' ]
Fig. 1.—The basic circuit of the
transmitter.

front view of the receiver.

The arrangement of the transmitting apparatus.

Tie basic circuit diagram of the transmiiter, which
is operated on about joo metres, is given in Iig. 1. The
inductanczs I.,, L, and L, are wound on rectangular
section formers measuring only some 4 ins. by gin. The
first two have apparently the usual value of some 200
microhencies, while that of I,, which is tapped, is some-
what low=r. The condensers C,, C,, are described as
balancing capacities, and it is stated that- radiation only
takes plare when they are correctly sct. The condenser
C, i= of only a few micro-microfarads capacity. All the
apparatus, with the exception of the bat-
teries and microphone, is contained in a
cabinet measuring some 24in. long, and
abou: 1z2in. in height and depth.

Power Supply.

The oscillator valve is an Osram T.50,
while the modulator is an L.S.5, of the
same make. The filaments are at present
fed by an 8o A.H. accumulator battery,
and H.T. supply is obtained from dry cells
or from an “ M.L.” rotary converter which
has recently been installed together with
a bank of Hart H.'I'. accuamulators.  Vari-
ous svstems of modulation are used. The
maximum power input uscd
so far with dry batteries is

stated to be five to seven
watts, but with the M.IL.
Rotary Converter an input
of 15 watts has leen ob-
tained, giving greatly in-

creased radiation. It will be
interesting to follow the re-
sults obtained when the
power is greatly increased,
which  we understand is
shortly to be tested out for
Transatlantic Duplex Tele-
phony. Mr. Shannon claims

4
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Transmission and Reception without Aerial or Earth.—
to have communicated with stations in New Zealand and  a
Mexico, but at the time of going to press there had not
Leen sufficient time for Q.S.1.. cards to reach him.

Details of the Receiver.

The circuit of the receiver is not disclosed.
condenser is of exceptionally high capacity
(values up to o.or mfd. were mentioned), and
the grid leak is of less than 100,000 ohms re-
A lavge inductance (actually  an
Teronic No. 1,250 coil) and o variable con-
denser, of o.00025 mfd. maximum capaaity,
are connected between the plate and grid cir-
The condenser operates as a form of
critical reaction control, and even when the
set is in a state of oscillation signals are still
received quite clearly; this, as our readers
well know, is contrary to usual practice.
large coil is not in inductive relation with the
grid and plate inductances, which are 75 and
Potentiometer contiol

sistanee.

cuits.

50 turn plug-in coils.
of the gridd is used, but is
not always necessary. It ap-
pears that almost any tyvpc
of valves are suitable.  'The
connections of the low-fre-
quency amplifier are quite
conventional, and a normal
value of high-tension voltage
is used on the anordles of both
valves.

The claims made fov this
system are so unusual that it
is impossible to offer a defi-
nite expression of opinion as
to its utility without a very
searching  test, particularly

in the absenee of a satisfactory theory to account for the
Whatever its merits may be, the
demonstrations and proofs adduced ar

operation of the svstem.

impressive.
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normal aerial

obvious.
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houses, lifchoats, and other places where the erection of
is impracticable,

its advantages are

For the reception of broadcasting, the receiver would

appear to have great possibilitics, due to its seclectivity,
sensitivity, amnd case of operation, while the fact that

The wrid

The

certaily  most Rear view of the

receiving apparatus.

Little imagination is necessary to foresce possible appli-

cations of such apparatus.

T.M.C. Headphones Reduced in Price.
Messrs. "The Telephone Manufacturing
Co., Ltd., of West Dulwich, aunounce a
rednction from 22s. 6d. to 19s. 6d. in the
price of their No. 3 headphones, in-
clusive of plush-lined case,
0000

The Osram Bulletin.

“How to Use a High Frequency
Amplitying Stage to its Best Advantage ”
is the title of a useful article appearing
m the current number of the Osram
Bulletin, published by the General Elec-
tric Co., Ltd., Magnet House, Kingsway,
W.(".2. Other features of interest to the
wireless amateur deal with new improve-
ments in Osram valves and the choice of
valves for portable receivers.

4

For use in the Services, par-
ticularly the Army and Air Force, for civil aviation and
communication from moving trains and cars, and in light-

British Goods for America.

We are advised by the Radiall Com-
pany, of 50-52. Franklyn Street, New
York, manufacturers of automatic current
controls, that a director of the comypany,
Mre. M. N. Leibowitz, expects to Le in
England on or about June 14th, and
would he glad to receive from British
wireless manufacturers catalogues of such
of their produets as would be suitable
for export to America,

duplex working may be carried out withcut elaborate

apparitus  suggests  various uses in
linking up telephone subscribers in
remote  districts with  the  ordinary
exchanges.

We understand from the inventor
that these results are the enlmiration
of many vears of research along these

.~

Ve

lines, as it has always been his idea that the aerial is a
hindrance and not a help in obtaining perfect reception
and transmission.

Literature should Le forwarded to Mr.
Leibowitz, ¢/o the American Express Co,
London, mavrked “* Will call.””

0000
B.S.A. Receivers,

The B.S.A. Radio, Ltd., Small Heath,
Birmingham, draws our attention to an
error in the Supplementary Buyers’ Guide-
to receiving sets on page 423 of our issue
of Marveh 17th. Their models Nos. 5100,
5110 and 5130 should have been included
under the heading of Four-valve Sets,
each having 1 H.F., 1 det. and 2 L.F.
valves ; while models 5000, 5010, 5030 are
five-valve sets, having 1 ILF., 1 det. and
3 L.F. valves each. Their booklet from
which we compiled the information was
not clear on this point.

AII
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A Section Devoted to New Ideas and Practical Devices.

VERNIER DIAL.

First obtain a large clockwork gear
wheel about 13in. in diameter and the
smallest pinion that can be found to
mesh with it. The centre hole of the
larger wheel is then enlarged to be
an easy fit on the condenser shaft,
and the pinion itself is mounted in
a bearing hole in the condenser dial.
The large gear wheel is assembled

SMALL
PINION

LARGE
GEAR

WASHER

Geared vernier movement.

with a cork washer between the wheel
and the panel, and a small metal
washer between the dial and the
wheel, and it will then be possible to
turn the condenser dial in the orc-
nary way for coarse tuning and to
employ the vernier movement by
virtue of the friction supplied by the
cork washer. J. H. B.

oo
TUNING HINT.

When a loud-speaker is operated
through long extension leads in a dif-
ferent room to the receiving set, it is
difficult, if telephones are not avail-
able, to judge when the set is accu-
rately tuned. If a standard loud-
speaker is used and is operated at
comfortable strength, it will be found
that a small shock can be felt if the
moistened fingers are placed across
the output terminals of the receiver.
By holding two fingers on these ter-
minals, therefore, it is possible to
tune the receiver to resonance with-
out hearing the loud-speaker at all,

A 12

simply by estimating when the elec-
tric shock s at its strongest.—
R. G. R.

00090

TESTING POLARITY.

Tor those whe have occusion to
make repeated tests of Dattery
polarity, the following indicator solu-
tion will be found very useful.

Make up a solution of table salt in
water and add a few grains of
phenolphthalein (obtainable for about
2d. at any chemist’s). On dipping
the wires into the solution a red
coloration will occur at the negative
pole.  This coloration should dis-
appear on shaking, but if it is found
that it persists, a few drops of hydro-
chloric acid should be added. An ex-
cess of acid must be avoided, other-
wise no coloration will be obtained.—
H. H.

0000
TELEPHONE PLUGS.
Telephone leads terminating in
spade connectors with screw fittings
can easily be changed to plug con-
nections by inserting valve legs in

Converting spade conaectors (o telephone
plugs.

place of the slotted blade of the
spade terminal.

The screwed portion of each valve
leg should be gripped in the jaws of
a hand drill and filed at an angle
to assist in clamping the ends of the
telephone leads.—W. H. G.

0000
H.F. TRANSFORMER SWITCH.

By means of the circuit arrange-
ment shown in the diagram it is pos-
sible to use a single H.F. trans-
former for receiving both Daventry
and the local station on the 300-500
metre waveband. A special trans-
former is used having a secondary

with approximately three times the
number of turns in the primary, the
latter winding being designed for ihe
300-300 waveband. With the switch
in the left-hand position, the pri-
mary of the transformer is tuned by
the variable condenser, and energy is

HT.+
:("G‘\.’o _‘l.S. 1.P.
2
0s.  |or.
| l H.T.+

L

A

Switching from transformer to tuned
anode H.F. coupling.

transferred through the coupling be-
tween the primary and secondary
windings to the detector valve, a
slight step-up voltage being obtained
through the transformer.

To tune in the Daventry station the
switch is moved to the right-hand
position when the variable condenser
is connected across the secondary
winding. The same movement of the
switch entirely disconnects the pri-
mary winding from the circuit, and
modifics the connections, so that tuned
anode instead of transformer coupling
is employed. C. H.C

0000

DRILLING MICA.
When drilling mica sheet for build-

“ing up fixed condensers or in con-

structing mica insulating washers,
clamp the mica sheet between two
pieces of soft wood held in the vice.
A perfectly clean hole will then be
obtained, and if more than one hole
is to be drilled in each picce of mica
one of the pieces of wood may be re-
toined as a template.—J. J. P.

15
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THE PROBLEM OF REMOTE CONTROL.

Relays and Circuits for Switching the L.T. Current.

By A P. CASTELLAIN, B.Sc,, D.1.C.,, A.C.G.L.

HE idea of control at a distance is one which
. . °
intrigues nearly everybody, although there arc not

many who are interested in the practical carrying
out of such control, probably because they do not under-
stand the general principles which underlic all forms of
clectrical control. .

In this article the writer intends to deal with one small
part of the general remote control problem, namely, the
control of a wireless receiving set from any part of the
house where it is most convenient to do so.

Before going any further it would be as well to under-
stand quite clearly what is meant by the control of a
wireless recciving set. Wherc a set is used on the local
station only, the only forms of control that are really
necessary are the switching on and off of the valve fila-
ments and perhaps a volume control of the loud-speaker
output. Where the set is regularly used for the recep-
tion of two or morc stations, the control problem becomes
more complicated, as it is then necessary to alter various
tuning adjustments in addition to the switching and
volume control. In general, such control is too compli-
cated to be worth doing—it would usually pay to have
a portable set working from a small frame aerial and to
carry it to wherever it was needed.

The Relay.

The fondamental idea at the back of all these control
systems is to use a small current to switch or control a
much larger current, which in turn may control a
current many thousands of times larger than the initial
current. In other words, a small amount of energy at
the control end may be used to influence a large amount
at the controlled end.

There is an extremely useful instrument which enables
the small current to influence the large current, which is
called a relay.

The action of a relay may he studied in reference to
Fig. 1. Tt consists essentially of an iron core A,

s B\DtE]Y

_.|=

Fig. 1.~Diagram illustrating the principie of the relay.

gencrally shaped more or less as shown, carrying a coil
of wire B on one limb. TFixed to the other limb is a flad
springy strip which may be of steel, carrying a piece
of iron D so placed as to be immediately over the part
of the core carrying the coil, but separated from it by a
small air gap. On closing the switch S a current flows
round the coil B and magnetises the iron core.

7

The plece of iron D called the armature is thus
attracted to the core immediately below it, and it there-
fore moves towards and may touch it, but in so doing
it bends the spring (. A contact I is arranged as shown
to touch an extension of the spring ¢ when the latter is
bent sufficiently.

When the switch S is opened the core ceases to be
magnetised, so that the pull on D, which is bending the
spring, also ceases, and the spring returns to its former
position in which it does not touch the contact E.

Thus the switch S opens and closes the path between
C and E, /.¢., between the terminals X and Y.

Tt will le seen that all the current flowing round the
coil B has to do is to magnetise the core sufficiently to
close the path between X and Y.

Limitations in Relay Design.

The only limits to the current which can directly be
switched at X and Y are the size of the contacts between
C and E, the distance they separate and the voltage
between X and Y when the contacts are open, and the
pressurc hetween them when they are closed. In general,
the contacts have the smallest cross-section of the total
path between X and Y, chiefly because it is difficult to
obtain awd keep the contact surfaces perfectly flat, so
that the size of the contacts in this respect limits the
current they will carry. Also, if the contacts are clirty
there will be an appreciable resistance in the circuit at
this point, so that excessive heat will be developed 'here
due to this, which will again limit the current, though a
good pressure between contacts will minimise this to some
extent.

When the circuit is broken by the contacts separating,
an arc will form between the latter if the voltage between
N and Y is sufficient, -and this will tend to burn and
pit the contacts. This arcing effect may be reduced by
shunting a condenser of fairly large capacity across the
eap, as is shown in Fig. 1, either in series with a small
resistance for high voltages between X and Y or without,
as shown in the figure

I'or a given current round the relay windings there
will be a definite pull on the armature D, and thus the
weight of this and the contact pressure cannot exceed a
certain amount if the relay is to work.

For the relay to be cfficient it is obvious that the input
encrgy should give the biggest pull possible on the
armature, and, as the pull is proportional to the cross-
section of the air gap and to the square of the product
of the current and the number of turns on the core per
unit length of the magnetic circuit, it is obviously a
relatively simple matter of design to obtain a relay to
operate with a given input energy in a given form.

For example, two relays might be required to switch
the same current value, so that their contacts would be
the same; but one might be required to work with a

I3
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The Problem of Remote Control.—
current of 5 milliamps (say) at 1o volts, while the other
might be required to work off a z-volt accumulator, the
current being about 3o milliamps or so, so the winding
on the core of the first relay would require many more
turns than that of the second.

The use and action of a relay should be understoor
by now, together with some of the general principles
governing their design. The writer does not propose to
go into the matter of relay design any further in this
article—the subjecr is a large one, and will be dealt with
more fully in a series on remote control which will be
published at a later date.

Application to Set Control.

Let us now consider the varicus ways in which we can
control from a distance a simple local station receiver.
Here, all that is required at the set end is to switch on
or off the valve filaments, so that a simple relay of the
kind that has been taken as our example is all that is
necessary.

SET

Lo_ /\ _________
olld
Sl |

by

Fig. 2.—The simplest method of controlling L.T. current
means of a relay.

Fig. 2 shows the most obvious arrangement of this
relay. The relay contacts are joincd between the set
and one side of the low tension battery, and two wires are
taken to a switch S, placed where required, from the relay
coil, and from a local battery B of sufficient size to
operate the relay when $ is closed.

A simplification of this circuit is obtained by using the
low-tension battery ot the set as the battery B and
designing the relay winding to suit.

A unit on these lines was described by the writer in
The Wireless World of March 3rd, 1926. It should
be noted that four wires in all are required from the set—
two for the relay and two for the loud-speaker.

By a fairly simple madification consisting in the use of

e s
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Fig. 3.~Utiiising one of the loud-speaker leads in the relay circuit.

a choke feed arrangement to the loud-speaker it is pos-
sible to dispense with one wire and only to use three,
or in some cases by using a local earth to use two wires
only—such a circuit is given in Fig. 3.

There is another arrangement which is very much
simpler than the above, in that it requires only the exist-
ing loud-speaker wires to operate it, and it can be made

A 14
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in the form of a simple unit to add to almost any valve
set.

The circuit is given in Fig. 4, where only the last valve
in the set is shown for the sake of clearness.

1t will be seen that if @ and & are connected (by means
of a loud-speaker or otherwise) the relay coil is connectec

a
—————— -0
J. LS
: - b
1
]
lH'T' (_
i \

[ _

Fig. 4.—Simple circuit in which the loud-speaker leads are used
to control the relays.

across the H.T. battery. If the relay is suitably
designed to take a very small current—say only a
milliamp. or two—when placed across the battery, and if
it is designed to operate successfully with this current,
then this circuit given in Fig. 4 is one of the simplest
and most reliable possible.

A sct incorporating this method has been counstructed
and will be described in the next issue.

Fig. 5 gives a single wire arrangement which is pes-
sible when local earths are available at the control points.

?+H.T.

e ==coococaoaa= —_—9
=

LS

o

=

=

Fig. 5.—Remote control by means of a single extension wire.

One disadvantage inherent in nearly all remote control
systems is the extra capacity across the lowl-speaker
which is introduced by the extension wires. ‘This may
be obviated to a considerable degree by spacing the wires
to the loud-speaker as was advised in an article by
N. P. Vincer-Minter on ‘‘ Music Without Muffling ”’
in 7he Wireless World of February 1oth, 1926, and also
in the writer’s article of March 3rd.

Another disadvantage is leakage to earth from loud-
speaker wires, causing deterioration of the H.T. battery.
However, if good wire—such as bell wire, bell flex or
electric light flex is used in the first instance, no trouble
should be experienced on this score.

If this brief article has served to show some of the
difficulties in the design of remote control for wireless
sets and means of getting over them, then it has served
its purpose.

18
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Construction and Operating Details.

By W. JAMES,

(Continued from page 692 of previous issue.)

N the first part of this article the theory of the

recetver was explained, and it was pointed out that

the coils are wound with Litz conductor with a view
to reducing their losses to the lowest possible value con-
sistent with economy. As a result the H.F. transformer
gives the practically uniform amplification of 1g-22 over
the whole range of 200-600 metres, which compares with
the more usual figure of 5-10 for transformers covering
this wavelength range. To secure the full Lenefits of the
low-loss coils certain precautions have to be taken, and
advice was given on this point.

Construction of the Coils.

Photographs and drawings show the arrangement of
the parts.  ‘The set is an extremely simple one to build.
There is an ebonite front panel measuring 3oin. x gin. x
Tein., and a basehoard of hard wond measuring 2q9in. x
9in. x}in.  On the front panel the three tuning con-
densers, two filament rheostats, reaction condenser and
output jack are mounted, the exact positions heing given
in Fig. 5. This panel is mounted at an angle with the
haseboard, the latter heing screwed 1in. above the lower

DIAMETER 3~ —
Ay Ay Az

- —

Fig. 2.—Constructionai details of the input transformer.

tapped primary winding is connected to the aerial circuit and

the larger coil is connected to the grid and filament of the
first valve.

The

cdge of the panel to allow room for the grid bias battery
and two by-pass condensers which are screwed to tlie
lower surface of the baseboard,

8

Iig. 6 gives the position of the parts on the top of the
baseboard.  On the back at the left-hand side is a
terminal strip for the aerial and earth, while just in front
of it is a dry cell used to give the grid of the first valve
a negative bias.

There is also the input transformer. This is sketched
in I'ig. 2, and has a secondary of 53 turns of 27/42
Litz tight wound. The primary winding comprises nine
turns of No. 30 D.S.C. wire, tapped at 4 and 5 turns,
the wire being wound over 10 strips of ebonite lin. thick
by {yin. wide, cut from a 3in. tube. Three Clix
sockets are mounted at the end of the Paxolin former
and the taps on the primary coil are connected to them.
This coil 18 mounted on two
pieces of chonite rod carried
on a small bhase of woorl.

- 3%

ol e

'i "! “I‘i!

| ”';.4
'i'

=
et ™

N

Fig, 3. — The transformer
connected between the H.F,
valve and the tuned detector
circuit. There are three
windings, the iarge winding
being the secondary. The
two small windings are
the primary and balancing
coils.
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Fig. 5.~The ebonite front panel. A 4", B i", C £”, D " and countersunk.'

The next component is a screen of No. 24 gauge
copper sheet, which has three edges turned at right-angles
for fixing. Between the first and second screens is the
valve-holder for the first valve, the balancing condenser,
by-pass condenser, and H.F.

DIAMETER 3 ——

two holes in the former and solder the wire to a connect-
ing tag, and when the 11 turns are wound solder the
end of the wire to one of the screws fixed to a spacer.
The balancing winding is wound in the centre of the
space between the primary

transformer. The trans- s K - - turns, the method of wind-
former must be carefully 7 _ g Al ing being shown in the
made; it is sketched in ! ! figures.

Fig. 3, and has a secondary ! Thus the primary and the
of h51 tumls of 27/4281‘“ 3Y, ll;alar}ﬁixlgfwinfiing rug sidle
tight wound as shown. Seven = = y side, forming a double
narrow cbonite spacers fin. 1.t e winding of 11 turns each.
thick by %in. wide and two . S GO ; Finally, the beginning of
pieces $in. wide cut from a /’T -- o — 1. the first winding should le
3in. tube are required. At - m 1" 2 marked +H.’I'. and the be-
the top of the two wide (cor. ©) i BYS ginning of the second wintl-
i . . Eale] - /4 3 e I o
spacing strips a hole should T ing N.C. A wire is then

be d#lled to take a 6 B.A.
countersunk screw, the
heads of the screws being covered with a little paraffin
wax or paper to prevent a contact between the screws and
the secondary winding.

The primary winding of 11 turns of No. 40 D.S.C.
can then be wound on, the turns being spaced 15 to the
inch. Thread the beginning of this coil through the

Fig. 4.—Constructional details of the third transformer. com-
prising coil C and the coupling ceil

run between the finish of the
first winding to a tag marked
P, while the finish of the second winding is connected by
a wire to the tag marked +H.T. These connections are
shown in Fig. 3.

The third transformer is an casy one to make. Start-
ing at onc end of the former, see ¥ig. 4, wind on 15
turns of the I.itz. clean the end and solder it. ~ Now

I

1

Prel
<O

|
|
|
|
I |

2%

Lo Lol oy

- 3‘/2‘

Fig. 6.—Arrangement of parts on the baseboard.
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Long Range Three-valve Set.—

solder the beginning of the next part of the' winding to
this end and put the joint through a hole in the former,
so that it projects through the surface towards the centre.
Wind the remainder of the coil (4o turns) and solder the
end to a tag.  From the tap at the 15th turn run the
wire to another tag. We now have a coil of 355 turns
with a tapping at the 15th turn.  For the coupling coil
No. 22 or No. 23 gauge wire will suffice and j turns
are required.  These turns are put on at one end of the
former, as shown in IYig. 3, and the two ends are con-
nected to tags.

Wireless
Worle
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there is plenty of room the connecting wires can be run
in short direct paths. The screens are earthed, and wires
which have to pass through the screens are run in
Systoflex. A few flexible wires are emploved for con-
necting the grid bias battery, the acrial terminal, etc.
These wires are marked in the diagram, and can also le
identified in the illustrations.

Testing the Set.
The valves required are as follows: for the high-
frequency stage, a low impedance power valve of the
5-volt | ampere type, such as the Burndept I..525 or the

1/
o Ag

-3

Fig. 7.—Wiring diagram, C,, Cs and C;, 0.0005 mfd. tuning condensers ; A, B and C, the three secondary windings; NC,, balancing
condenser ; C,, 0.0003 mfd. fixed condenser ; K, reaction condenser; GB, grid bias battery.

The remainder of the components mounted on the hase-
hoard are casily identified, and as there is plenty of
room no trouble will be experienced. It s very
important to place the coils exactly as indicated, the
centre of the windings of the coils heing in the same
straight line.  The screens should also be carefully
placed in position and fixed by passing screws through
the hottom edges into the haseboard and also by serewing
through the front panel.

On the underside of the haschoard there is a grid bias
battery for the T..F. stage and the detector and two by-
pass condensers.

The wiring connections are given in Fig. 5, and as

9

Marconi or Osram D.k.5; for the detector, a Marconi or
Osram D.E.sh; for the low-frequency stage, a Burndept
1..525 or other power valve of this type. It must be
remembered that it is just as important to use the right
valves as it 1s to wire the sct up correctlv.  The H.I.
transformer is esigned for a valve having an impedance
of about 5,000 ohms; to use a valve having an impedance
very different from this will result in quite « different
amount of amplification and selectivity.

Connect about 0o volts to the plate of the H.I". valve,
6o to the detector, and 120 to the L.I". valve. Also con-
neet the flexible wire from the 1.5, terminal ot the 1..F.
transformer to the negative end of the g-volt grid bias

A 17
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Long Range Three-valve Set.—

battery, the wire from the grid leak to the positive end,
and the wire connected to the L.T. negative to the first
tapping from the positive end of the grid battery. These
connections provide a bias of negative 7.5 volts to the
I..F. stage, while the grid leak return is positive 1.5
volts. This will give good rectification when a DEsb
valve is used as the detector with a two megohm grid
leak.

With the reaction condenser set at zero, tune in the local
station at full strength. Take out the H.F. valve, wrap
a piece of thin paper over one of the filament legs of
the valve, and put it back in the holder. The signal
will now probably be much weaker. To balance the H.F.
stage adjust very carefully the balancing condenser to
give a minimum sound in the telephones. Apply reaction
to the circuit by moving the reaction condenser, and
endeavour to set the balancing condenser so that nothing

JUNE 2nd, 19206.

Now restore the valve and the circuit will be perfectly
stable, provided the coils have been properly fixed.

When searching for signals the three tuning condensers
should be turned in steps of a degree, as the tuning is
sharp and stations are easily missed. 1t will be found
that the reaction condenser can be set in a position where
sufficient reaction is produced over a wide wavelength
range.

1f it is found that tuning is too sharp another turn
can be added to the coupling coil ; if, on the other hand,
sharper tuning is required, a turn can be taken off this
coil. :

Tested at a place two miles from the T.ondon station
it was found that about a dozen stations could be
received in the evening at loud-speaker strength. Many
more stations situated all over Furope were also received
at very good phone strength. The receiver is considered
to be an exceptionally good one. Tt will, thercfore, be

at all, or only a weak signal, is heard.

General Notes.

The Belgian amateurs, B W5 and
B Y5, are working every Friday between
2200 and 2300 G.M.I. on 205 nietres.
Both stations are using an input of 40
watts. W5 employs grid modulation
and Y5 the choke system. They will
welcome co-operation with British ama-
teurs. Communications for B W5 may
be addressed to Le Manoir, Peruwelz,
Belgium, and those for B Y5 to 34, Rue
de la Chaussée, Mons.

0000

Scottish amateurs, although their pro-
verbial modesty often prevents their
achievenments becoming widely known,
are by no means asleep. Mr. J. Wyllie
(G 5YG), 105, Mossgiel Road, Newlands,
Glasgow, has been in two-way con-
munication with BZ 6QA, Seir. A. A.
dos Santos, of 8. Luiz do Maranhiio, on
45 metres and with a power of only 8.64
watts. Contact was maintained for over
an hour, and 5YG’s signals reported to
be a steady R4. Mr. R. Carlisle (6W(i),
40, Walton Street, Shawlands, Glasgow,
also exchanged messages with Madeira on
the same wavelength and with a power
of a little over 5 walts, his signals being
reported R7. We understand that 6WG
is shortly moving to Northern Ireland
and will then be on the ether again with
a GI prefix.

0000

South African Transmitters.

We are indebted to our contemporary.
The South African Wircless Weelly, fov
the following call-signs and addresses
which are additional to. or corrections of,
the lists already published in the Wire-
less Annual and in The Wireless World
for January 27th (p. 144), February 3rd
(p- 189), and April 7th (p. 516) :
Additions.

A 7M.--H. St. John Randall, M.B., 84
Caledon Street, Uitenthage.

A TN.—A. V., Hollins, 21, Railway Cot.
tage, Sydenham, Port Elizabeth.

A 7P.—W. Shakespear, 29, Railway
Cottage, Sydenham, Port Elizabeth.

A IR

. TRANSMITTERS’ NOTES .
. AND QUERIES.

P.0., Mayville,

A 7Q.-S.
Durban.

A TR.—A. G. Curtin, 45, Fifth Avenue,
Parktown North, Johannesburg.

Larsen,

Cancellations.

A 3A.—R. W. Walker, Johanuesburg.
A 3F.—A. W. Stanford, Kokstad. A 4J.
—_A. \W. C. Budge, Pietermaritzburg.
A 4).—J. D. Muirliead. Johannesburg.
A 5B.—J. D. Mail, Durban. A 5R.—J.
Hodges, Port Elizabeth.

0000

Allotted and Stations

New Call-Signs

Identified.

(2BSQ  (Art.  A) — E. Wilson,
« Nidis,” Bramhall Lane, Bramhall,
Cheshire.

2

G 6PY (ex 2AXL, Art. A)—-L. W.
Parry, 13, Huddersfield Road, Barnsley.
Transmits on 150-200 and 400 metres.

A 3QH.—J. F, Feldman, Forest Street,
South Geelong, Victoria, Australia.

CH 2AR.—Carlos Reiher, Casilla 3062,
Valparaiso.

I 1BW.—F.
Veneto, Italy.

I 1CE.—E. Candiani, Badia, Rovigo.

I SRA.—Military Aeronautic Station,
Viale Anilizie 5, Rome (Transmits on 41
metres).

J 1PP.—The Training School (Dept. of
Communications), Shiba Park, Tokio,
Japan.

TUK.—Tomsk University, Siberia.

U 2AEV.—J. L. Whittaker, Cottage
Cottage Place, Allendale, N.J.

¢ 2BQI.—S. G. T. Knott, 57, Wood-
lands Crescent, Golders Green, N.W.11.

G 2BQL.—C. A. Richardson, 20, Craig-
nish Avenue, Norbury, Surrey.

Francarro, Castelfranco,

worth while to follow the instructions precisely.

G 2KA.—B. Hodson, 31. Broomfield
Avenue, Palmers Greeu, N.13. (This
call-sign was formerly that of the Brigh-
ton and 1llove Radio Society.)

G 6DQ.—II. Drury, New Housing
Estate, West Ardsley, near Wakefield,
transmits on 90 and 150 to 200 metres.

¢+ 6117 (ex G 2BKC).—L. Kane, 5,
Burrard Street, Jersey.

G 6MI.—R. Maynard, Hazel
Hutchinson  Square, Douglas,
Maun. (Change of address from
12th.)

I 1FL.—Flori, Erminio, Viale S. Michele
del Carso 45, Milan. (Change of
address,)

I 1G8.—Giovanni Serra, Via Legnano
45, Turin. (Change of address.)

Bank,
Isle of
May

0000

We regret that in lists previously pub-
lished :here have been errors in the
names or addresses of the following, to

whom we offer our apologies :—

BZ 1AW.—Vasco Abren, Rua Ria-
chuelo 89, C/4, Rio de Janeiro.

G 6FZ.—I. E. F. Taylor, Abbots

I'race, Abbotswood, Guildford.

0000

Danish Amateurs.

Through the courtesy of Mr. H. Rafn
(D 7TEW), we are enabled to give our
readers a list of Danish amateur trans-

mitting stations which  are now
licensed : —
7AA F. M. Knuth, Knuthenlborg, Bendholin,

Ladland,
7AH C. Hoegshelm, 7, Manoegade, Copenhagen.
7A1 A. Lykstoft, 37, Julius Blamsgade, Copen-
hagen,
7BI Borge Jorgensen, Brandes Alle & Copen-
hagen,
E. Sdyoedte, 77, Bredgade, Copeuhagen.
C. F. Barditz, * Erikstaus,” Ringkoebing.
7CF C. Fode, Vesterbrogade 41, Copenhagen.
H. Rafn, 8, Blytsvej, Copenhagen.
G. Langhorn, Willemoesgade 16, Copeuhagen.
730 J. Finsen, Thorshavn, Faeroeme.
M . Fode, Dosszringen 32, Copenhagen.
778 7. Steffensen, Ekleisvej 8, Hellerup, Copen-

hagen.

W J. Krause-Thomsen, 18, J. Buggesensgade,
Korsoer.

TMT L. Poulsen, 6, Virginiavej, Copenhagen,

“NR ). Nissen Rahu, 15, Bispegade, Haderslev.
7;. Bramslev, 6, Roarsvej, Roskilde.
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J. C. W. REITH.
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Managing Director of the British Broadcasting Company.

ANY careers have been made through the intro-
Iw duction of broadeasting, and probably a very

large number of people would include the
career of Mr. J. €. W. Reith, the managing director of
the British Broadeasting Company, in the list of those
who owe their success to the introduction of the new
stienee ;. but this would be altogether a mistake in the
cise of Mr. Reith.

How Mr. Reith Entercd the Field of Broadcasting.

Before the time that he entered broadeasting he hadd
already made a prominent name for himsetf in a wide
variety  of achievements, and he was really a much
bigger man than the job which he underteok when he
accepted the appointment of managing dircctor of i
B.B.C. Mr. Reith foresaw the possibilitios and grasped
the opportunity of pioncering in a new sphere where
many lesser men would nave hesitated to forsake an
established carcer to enter upon what, in the carly stages,
appeared to he the hazardous task of steering  the
destinies of British broadeasting : a task which certainly
tived up to its appearances.

Most successful men carve out for themselves a carcer
by the gradual process of hard work and application.
hut making use of every achievement in their lives as a
stepping-stone to the next progressive stride, but in the
case of Mr. Reith one might almast sav that he started
afresh when he entered the sphere of broadeasting, be-
cause the public has never known. nor has Mr. Reith
ever had occasion to fall back upon. what we may de-

secibie as his “* reserve of prestige
carlier achicvements.

The ascendancy of British breadeasting in its special
attributes of idealism and enterprise has become almost
too proverbial. It is apt to be taken for granted. It is
appropriate. therefore, that during a period when transi-
tion is imminent there should e sonme recognition of the
personality and directing foree which are responsible for
the creation and development of that arganisation  the
initials of which already connote not only an expression
of a new art-form. but alse a tremendous factor for
social well-heing throuzhout Great Britain,

gained through i:is

Pre-Broadcasting Activities.

Although not yet thirtv-seven vears old, Mr. Reith
already has o wide variety of achievements to his credit.
He served in France during the first year of the war,
but was lent to the Ministry of Munitions aftar a severe
head-wound in 1915, Larly in 1916 he was sent to the
United States to supervise the production of the muni-
tions on behalf of the Allies.  He had there a staff of
6oo inspectors wnder him, and one of the factories for
which he was responsible employed 13,000 men.  Re-
turning from America in 1917, after nearly two vears.
he undertonk various important engineering tasks for the
Government, including special work for the Admiralty.
His first work after the war was the liquidation of
A15.0cc.000 warth of engineering and munition con-
tracts which were in progress of execution.  This was
a heavy respongilility. but was carried out to the satis-

faction of lord Inverforth.
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who was then the head of
the Ministry concerned.  In
1920 Mr. Reith took over
Beardmore's Coathridge
works, in order to transform
a war factory to peace in-
dustrial conditions, and here
renuiined two vears.

Mr. Reith has been the
exccutive head of broadeast-
ing in this country since its
inception three and ;i halt
vears ago.  He has devoted
literally  the whole of his
time and energy to the ser-
vice, and cven his lterary
work  has  heen  concerned
with broadeasting.

A Supplement Portrail
of Mr. Reith is included
with this issue.

¢ A view of 2LO taken from Oxford Street.
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Improving Poor Acoustics in a Famous Church.

HEN pious men Dbuilt the ancient Abbey of

&/ &/ Bath, either the question of acoustics did not

come up for consideration, or clerical lungs
were tougher than they are to-day. The length of the
church from east to west is 21oft., and across the tran-
septs 126ft., while the breadth of the nave and aisles is
72ft.  Two portions of the building are acoustically bad,
so that fully half of the congregation are unable to hear
the sermon.

To overcome this trouble, Marconiphone Public
Address Equipment has been installed with microphones
in the pulpit and at the lectern, the loud-
speakers being mounted in the organ loft
in such a manner that they feed both
‘“ dead spots.”” The No. 1 Equipment has
been found to be admirably suited to the
task, the voices of the clergy being heard
without the slightest trace of distortion.
The amplifying apparatus is housed in a
cellar-like compartment adjoining the tran-
sept, a charging board and batteries com-
pleting the equipment. A switch control
board has been fitted into the transept in
view of the pulpit and lectern, and by
means of the switch gear it is possible to
control the loud-speakers and change over

the microphones at the requisite times during the service.
One of the loud-speakers requires less ‘ throw ’’ than
the other, and a suitable damping control has therefore
been placed in circuit in order that a full acoustic balance
may be obtained. As will be seen from the photographs,
all the equipment visible to the congregation is in accord
with the general tone of the surroundings. The church

authorities are to be congratulated on the progressive
spirit which has prompted them to take advantage of
fzodern scientific methods to make the service audible to
every member of the congregation.

(Upper) This view, looking across the transepts
shows the loud-speakers in the organ loft.

(Lower) The amplifier and switchboard.

The title photographs show (left) the neat form
of microphone in the pulpit, and (right) the micro-
phone attached to the iectern.

1o
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Events of the Week in Brief Review.

BEGINNING THE THIRD MILLION.

The number of  wireless  receiving
Jicences issned by May Ist wasx 2,012,000,
according to Posy Offiee fizures issued o
few days ago,

cocoo
A BABY LOUD-SPEAKER.

A defendant at Swansen charged under
the Wireless ‘Telegraphy  Act, cxplained
that he had done away with the set as
it was not loud enough. there being «
baby in the house.

0000

CRYSTAL WAVELENGTH CONTROL.

For  maintaining  a  constant  trans
mittimg wavelength quartz crystal control
s rapidly gaining in favouwr i America.
In the Chicago area alone six Inoad
casting  transmitters  now  incorporvate
crystal control.

0000
BROADCASTING AND BOOTLE.

The Bootle Education Committee have
decided  that  wireless installations  in
schools must not be used in school hours,
except on special occastons, when pe
mission can be obtained.  The Liverpool
Ldueation Committee has expressed dis
agreeiment with Bootle's decision.

0000

NAMES, PLEASE.
A new excitement has been imparted
to broadeast reception by the action of
the B.B.C. i anmnouncing the names of

streets in which oseillation interterence
15 very pronounced.  Several streets in
Walthamstow  have heen  named 7 in

this mauner, while vesidents i Leyton
stone who dread publicity are suid to he
vetting nervous.

[eNoNoNe}
TELEPHONY ON GERMAN TRAINS 3
Following upon the sueccess of the wire

less telephoue service on two fast trains
runming  between Berlin and  Hamburg,
it is reported that the German railway
commission  intends  to introduce  the
service on several orher routes.  Those
from Berlin to Benthern, used by the
trains  for  Encland  eie Holland., and
from  Berlin v Colore  to Aix-la
Chapelle  on the  Panix and Brossels
routes, will be the earliest to hiave the
mstallations.

11

AMERICAN BROADCASTING CHANGE.

The  Broadeasting  Company  of
America 7 1s the new name assumed by
the American Telephone and Telezraph
Company, which owns the station WEATF,
New York.

0000
ESPERANTO CONGRESS, 1926
Broadeasting  will e amone the sub

jeets coming up for discussion at the
cigh teenth  International Esperanto Con
uress, to he held in Edinburah 1ram July
31st to Aucust Tth.

cooo
A STABILISING DEVICE.
The - Radiophonie du Midi 7 Inead

casting station at “Toulouse has placed its
services at the disposal of the conmittee,
under Marshal Joffre. which is working
for the stabilisation of the rane.

LICENCES IN FRANCE.

The ditficulties which British subjects
restdent in France have been expe iene
my i obtaining broadeast  reeciving
licences  have been eased  considerably
during the lust few weeks,

cocoo

UNDERGROUND ANTENNA TESTS.

Successtul tests with an * aervial ™ sub
merged in a three-foot pit partially filled
with water have been carried out by an
American amatenr, G W. ook, of
Hyvattsville, Md. 'The device is an inven-
non of Dr. J. Harris Rogers

The antenna consists of a

copper rod

three feet long.  To one end of this rod
are  soldered 25 copper  discs. each 10

inches in diameter and spaced 1 inch
upart,
Connected up with a superheteradyne

set. the submerged antenna  has given

BROADCASTING FROM WESTMINSTER.
on the occasion of the Parliamentary Banquet
Mr. Winston Churchill is on the right.

Wednesday

H.R.H. The Prince of Wales photographed

broadcast from Westminster Palace on
Note the microphones on the table,
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excellent signals on 40 metres, stations
in the Iawaiian and Philippine Islands
beiug heard at good strength

cooo

COMMERCIAI SHORT-WAVES IN U.S.
The Radio Corporation of America has
just opened a new short-wave commercial
service on 18 metres from Rocky Point,
N.Y.
0000

ANOTHER COAL QUESTION.
A wireless corvespondent in a  daily
paper has bheen suggesting that his
veaders should rummage the coal cellav

for likely “‘ crystal ™ detectors. In the
present troublous times this seems a
doubtful economy.

00600

HHOSPITAL WIRELESS.

The Oxford Wireless Telephony Co.
repurt that they have equipped just on
one hundred London hospitals with wire
less equipment under the  schewr:
organised by The Daly News

0000

BRITISH CONTROL OF MARCONI'S.

Alterations in the articles of associa-
tion of Marconi's Wireless Telegraph
Co., Ltd., provide that in future no
director may be appointed who is not a
natural-born British subject.  Not maore
than 25 per cent. of the issued share
capital of the company may at any one
time be in foreign hands,

coco

CORRESPONDEN'T" WANTED.

A bed-ridden  Americar: wieless
amateur, Mr. Maynard Bodley, sends out
an appeal for a correspondent, abcut the
age of 20, who would bhe willing to ex-
change interesting letters on radio sub-
jects.  Mr. Bodley's address is 1,418,
Edgertoy Street, St. Paul, Minn., U.S. A,
His letter to us concludes : ** Please note,
ladies are invited to write alsc.”

0000

THE RADIO RATCATCHER.

Oscillators at Portland, Ore., U.S.A.,
are apparently in for an unhealthy time,
if the Portland Broadcast Listeners’
Association has its own way. A seuarch
is being made to secure the services of
a radio interference expert, or vat
catcher of the ether, who will track every
form of interference to its lar, When
the expert has finished, the good fulk of
Portland hope to sit baek and enjoy the
programunes.

0000
WIRELESS SET FOR RAILWAY VILLAGKE.

A wireless set has been given to th
railway village of Riccarton, in the
Cheviot Hills, by Mrs. Falconer, the

widow of the late Mr. C. A. Falconer,
district engineer, L.N.E.R.

Riccarton village occupies a position of!

splendid isolation, 900ft. above sea level,
and there are no roads leading to the
village, which exists solely for railway
purposes, heing a junction on the Edin:
burgh and Carlisle main line, connecting

with the L.N.E.R. line to Hexham and’

Newcastle.
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WIRELESS ON THE
‘* Hamburg,"'

DEVELOPMENTS IN CAIRD.

Language difficultiex and apathy on the
part of the Egyptiun Governmeni appear
to le vesoonsible for the slow pragress of
broadeasting  in the land of Tutankh-
amco.  According to a  Caire corve-
spondent hroadcasting shows a tendency
to develop on Awmerican lines, 7. the
stations are run by the firms selling wire
less recsivers. The present Cairo station
is operated by the Société Radic of Cairo,
who heve opened a radio shop in the
vicinity of the station. The steel lattice
masts, which were erected in January
last, are about 75 feet high and the
aertal is a 4-wire cage.

Most  «of the receivers
“multi-valvers ** and  are
European reception.

on sale are
intended for

7 000V

j" WEATIIER MAPS FROM MUNICEH.
L4

An nteresting  innovation at the
Muntich broadcasting station is he trans-
mission of weatiter maps on tie Dieck-
mann svsten, which closely resenbles the
vrinciple emnloved in the Thorre Baker
woehed of plot. transmission. Accord-
e to e Manchester Cuardionr the map

intend> for  telautographir  trans-
mission  is  deawn  speciaily  at  the
Bavarian (Central Meteorological Estab-

lishment, all data being rvecordeld in imsu-
lating ink on a metal foil. The drawing
thus obtained, which comprises alternat-
ing eonductive and insulating  portions,
is searched by a transmitting styvius con-
nected with a source of currenf. As this
stvins touches the conductive ¢¢ non-con-
ductive portious, the circuit i= closed or
opened, and the corvent impulses thus

MODERN LINER.
the latest addition t the Hamburg-America Line

e
/

A glimpse in the radio room of the

The second operator

is seen operating the recelver, which covers a waveband from 200 to 3,000 metres. A
novel feature of this instrument is the square bakelite jackets enclosing the coils.

produced are supplied through @ cable
to the Munich broadcast transmitter, in
order thence to pass through amplifiers
and to be sent out in the form of radio
waves, The weather map is eventually
recorded in the receiving apparatus of
any broadcast subscriber on a chemically
prepared sheet of paper. Transmissions
of this kind ave regularly made on work-
ing days about noon and on Sundays
and holidays at 12.15. each transmission
lasting ahout five minutes. .

~

TELEPHONY FROM THE AIR.

0002

Amateur reception from an aeroplane
was tried out in Paris a shovt time ago
when an acroplane flew over the city

transmitting telephonic messages.  The
transmitter opevated on  an  800-metye
wavelength,

0000

BROADCASTING BY TELEPHONE.

Broadeasting to outlying  distriets by
means aof the ordinary telephone instal-
lations 1s proving successful in Holland,
particularly at Meyendel, a residential
district between The Hagne and Leyvden.
It is ditficult to understand why this
form of broadcasting should be persevered
with, unless the Hollanders are imbued
with the idea of economy.

—

A CORRECTION.

In the article “* Reaction Control,”” by
Harold 1I. Warwick, in the issue of May
5th. 1926, the circnits of Figs. 10 and 11
won page 655 should be transposed.

20
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A Section Mainly for the New Reader.

INTERMEDIATE FREQUENCY
COUPLINGS.

Although the great majority of
superheterodyne receivers make use
of transformers in the intermediate
frequency amplilier, the constructor
who wishes to make his own compo-
nents should not neglect the possibili-
ties of the *“ tuned anode ” method
of coupling, which has hecn success-
fully used hoth in amateur and com-
mercial apparatus.  Compared with
transformers, the adoption of this (e-
vice will probably not result in any
appreciable economy. as intervalyve
condensers and grid-leaks are required
for each stage. but the making of
single-winding eoils is certainly much
stimpler. and such coils need occupy
only a small space.

of capacity to inductance in  the
virious tuned cireuits : it is customary
to use an ‘“input ' coil of fairly
low inductance, and having a large
lixed tuning condenser witn a capa-
city of about o.cor mfd. The re-
maining couplings may have a con-

siderably higher inductance and a
small  condenser, generally of not

more than o.0003 mfd., with the re-
sult that the tuning of thesc latter
stages will he relatively fast, and
risk of introducing distortion by the
cutting-off of modulation stdebands
will be reduced.  The wavelength of
these flatly tuned circuits may he ad-
justed to coincide with that of the in-
put circuit by varying cither capacity
or inductance.  The former alter-
native is probably the more con-

Fig. 1.—Intermediate frequency amplifier with ** tuned anode ' couplings,

In Fig. 1 is shown an arrangement
on these lines, having a tuned anode
input coil in scries with the plate of
the first detector, and two stages of
intermediate  frequency amplification
coupled together on the same prin-
cipte.  There is, of course, no reason
why three I.1. amplifiers should not
be used. following standard practice.

The overall degree of selectivity
will be influenced by the proportion

venient, and may fairly easily e

carried out with the use of semi-
variable condensers,  such  as  those
constructed  with an outer electrode

in the form of a winding of tinned

copper  wire, with adjacent turns
touching and  lightly soldered  to-
gether.  ‘The capacity of these con-

varied with a suffi-
accuracy  ftor the
adding or

densers may be
cient degree of
purpose of matching by

removing  turns from  the winding.,

[t will be found bLest to use valves
of the high amplification type in the
tuned anode stages : the majority of
those primarily designed for resist-
ance-coupled amplification  will  be
found eminently suitable.

0000

SOLDERING FLUX.

It was recently stated in these
columns that a good non-corrosive
flux can be easily made up hy dis-
solving resin in ether. Several readers
have pointed out that they are using
methvlated spirit as a solvent, with
good results.  Although the substi-
tution mentioned is certainly possible,
it would scem that the use of cther
is preferable, more particularly when
the metal surfaces to be soldered are
not perfectly clean.

It should be pointed out that ether
is highly inflammable, and conse-
quently great care should be taken
when using it.

0000

POTENTIOMETERS.

A mistaken impression seems to
exist to the cffect that the resistance
value of a potentiometer is governed
by the type of circuit in which it is
used. As far as wireless receivers
are concerned. this is quite erroneous ;
actually. the resistance of the wind-
ing cannot well be too high.  1f this
is low. an excessive amount of cur-
rent may be drawn from the battery
across which it is connected.

It should be remembered, however,
that the greater the resistance of the
potentiometer the greater becomes the
need for a hy-pass condenser, which
should be of low reactance compared
with that of the winding.
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SOLDERING TAGS.

It is rather unfortunate that many
manufacturers, prgbably with a
view to improving the appearance of
their products, are in the habit of
fitting nickel-plated Dbrass soldering
tags. It is generally found that the
solder refuses to “run’’ freely on
this surface, and, as a rule, it will

Wireless
World

be best to fle off the coating of
nickel until the brass can be seen.
Many tags are made of brass or
copper with a coating of tin; these
are, at a glance, similar in appearance
to the nickel-plated ones, and are
almost certainly the best for general
use. ‘The amateur should assure him-
self on this point hefore going to the

DISSECTED DIAGRAMS.

JUNE 2nd, 1926.
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trouble of removing the metal coat-
ing, as solder will always flow freely
on a tinned surface.

The same precautions should be
taken when dealing with plated ter-
minal shanks or other metal parts
which are to be soldered. The trouble
is generally due to the deposition of
a film during the finishing process.

No. 31 (a).—S’tage—by—Stage Tests of a Superheterodyne Receiver.

A consideration of the series of circuil diagrams given below will indicale an effective and logical
course of procedure to be adopted when searching for faulls in a set which is totally or partially

inoperalive.

similar principle, bul of slightly different design.

in our next issue.

The method is obviously applicable, with modifications, to other receivers operaling on a
Further tesls of a superheterodyne will be shown

_—
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The complete circuit diagram of the receiver.

any source of trouble.

It is assumed that the usual cursory examination and simple tests have failed to indicate

Filament circuits are omitted.

—

i

]

2

3

The first detector and its associsted circuits may be tested by
connecting the phones in series with its anode.

Unless near to a

The phones are now transferred to the anode circuit of the first

broadcasting station, it may be necessary tc¢ couple an aerial

system to the frame. The operation of the oscillator may be

chogked by noting if a beat note with the incoming carrier wave
iy proaduced when its tuning is varied.

A 28

I.F. amplifier, which is converted to a second detector by the

insertion of a leaky grid condenser. This test will provide a

check on the operation of this valve, and also of the frequency—

changing arrangement as a whole, although loud signals should
not be expected
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SPEECH AMPLIFIER DESIGN.

Further Considerations Arising out of Correspondence on the Original Article.
By N. W. McLACHLAN, D.Sc, M.LE.E., F.Inst.P.

"HIS article is a reply to a number a1 queries con-
FI cerning the high-inductance transfcrmer deseribed
Ly the author in this journal on January 13th,

1926, Some misconception appears to have arisen re-
garding the design and manufacture of the transformer,
and 1t seems advisable to attempt to allay any doubts.
It was desirable to use a core of standard design in
order to keep the size and weight of the amplifier
within limits and (o avoid departing {rom the stan-
dard sizes suited 10 the winding machines. A simple
calculation showed the number of turns required 1o give
a certain inductance (the reader can see for himself that
it is 1 henry per 1,000 turns), and as a consequence three
5.000-turn scctions such as are used in certain standard
transformers were chosen for the primary winding.  Now
some sccondary sections of 9,000 turnseach had been wound
for a snecial experiment. Three of these. giving 27.000
tnrns, was 3.000 shoit of the 30.000 to give a 2 : 1 ratio.
Accordingly, three 5.000-turn primary sections were sand
wiched with three g.ooo secondary and one odd 3.o000-
turn secondary was added (o make up the proper ratio.
I'here was, therefore, no difienlty, since the sections were
interleaved in the usual manner. It is perhaps only
reasonable 1o add that one cannot wind sections accu-
rately enough without special machines, and care must
be taken to get wire with the best enamel.  Faulty enamel
1s frequently encountered in small sizes of wire, and it is
essential to subject cach section to about 0.5 volt between
turns.  Tests are made afterwards, for cither short-
circutted turns. or turns where the insulation resistance is
sitficiently fow, o alter the petformance of the trans-
former.  An appreciable amount of short-circuiting will he
equivalent to a large reduction in the primary inductance.

Testing for Short-circuited Turns.

In our particular case this is exactly what is most to
be avoided, sinee we aimat high primary inductance.
short-circuited tirns can be readily tested hy means of a
feehly excited note oscillitor and a pair of telephones
loosely coupled  thereto by an auxihiary coil.  Under
normal conditions the note is just audible. By bringing
the faulty coil near the oseillator. the damping will be
enhanced and the oscillator will be extinguished.  On
removal of the coil the note should he heard, otherwise
the adjustment of the reaction is too critical.

T have ar no rime discussed whether this reansformer is
or is not a commercial article. Tt was made as indicated
above. chiefly from standard parts. to fulfil a certain
function. namely, to give uniform amplification from go
eveles upwands. and to have a rising characteristic at the
higher audio-frequencies in order to alleviate the influence

of aerial and tuned anode circuits in attenuating
such  frequencies.  Also it was  found possible by
proper combination  of the  primary  sections  (either

U The Wireloss World, Jan. 13th, 20th and 27th, 1926,

omitting or paralleling one with another), to get ratios of
201, 3:1, or 6:1, thereby giving great flexibility not
only i the tone but in amplification.  Iurthermore, the
amplification could be varied not only by the ratio tap,
Lai by altering the valve.  Using a 3:1 ratio and a
D.i2.58., the magnification is 60 and is uniform down
tu 140 cycles.

Onc of these transformers has been in continual service
foi nearly two vears.  The winding is tested periodically
and  shows no signs of breakdown.  The switching
arrangement to the amplifier is such that the windings
are never subjected to high-voltage kicks.

Possible Cause of Primary Breakdown.

In general, very fine wire is estremely troublesome,
and transformer primaries often hecome open-circuited.
L'or this reason the diameter of the wire may be increased
with henelicial results, especially if it is silk-covered.
Several theeries can be advanceed to account for this defect.
One theory s as follows : On swirching off the H.'I'. hat-
tery (depends on connection) a high voltage is gencrated
i both windings. An arc oceurs between turns so that the
imsulation is burnt off.  When this ““ kicking 7 process
occurs sutticiently often. the arc has severed one or more
turns.  Alternatively the acids in the wax or insulating
varnish attack the wire which is often hmpure and causes
local electrolytic action similar to that in an accumulator.
Ultimately the wire is caten away until the circuit is open.

The cracking heard when a transformer is in a state of
senile decay may be due to arcing across at the break,
the application of the H.T. bLeing sufficient to set the
ball rolling.  1n one case which T examined the primary
was broken in several places. A microscopic examination
showed cne-halt of the break to be pointed. whilst the
other ha:l a crater-like appearance resembling an arc
carbon.  These shapes may have resulled from arcing.

In the case of “ Nichrome ™ wire wound on chonite
where there is usualiv a il of sulphuric acid especially
in damp. warm atmosphere, there is electrolvtic action
resulting in many breaks.  The action is due to the pres-
ence of impurities and unalloyed metal, thereby forming
small primary cells.

I these ditliculties can be overcome. the design of high-
induetance transformers on a commercial basis should e
comiparatively casy.

@

Magnetic Condition of Iron in Amplifier.

There is one point which must be observed, namely,
the magnetic condition of the iron. With a D.I".5 or
1..5.5 valve the anode feed current causes an appreciable
polarisation of the transformer core. and this must be
kept away from the saturation pomt. or the eflective
primary inductance will be reduced. 'This incans that
the transformer will hegin to cut oft at a higher fre-
quency in the lower register. It looks, therefore, as
though the magnetic material for high-inductance trans-

A 20
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Speech Amplifier Design.—

formers should not get saturated at so low a magnetisation
as iron.' This is by no means the only instance of its
kind. Radio engincers are very limited in their designs
by a lack of suitable conducting, magnetic, and insulating
materials, and it is only wken one desires to approach an
ideal design that the defects in everyday commodities
become very disconcerting.

Alien Frequencies Due to Hysteresis.

Another feature in transformer operation which merits
attention is the hysteresis effect in the iron.  There can
be no doubt that fov relatively large fiux changes the
voltage to the grid of the first valve is different in shape
from that across the secondary of the transformer, due
to the alien frequencies caused by hysteresis.  ‘This is
especially the case at low frequencies, since the magnet-
ising current /ucreases as the frequency decreases.  Ilor
example, for cqual amplification the magnetising current
at’ 4o cvcles is approximately fifty times that required at
2,000 cveles.  Thus there is much more scope for alien
frequencies arising from hysteresis at go cycles than at
2,000. Furthermore, the alien frequencies introduced by
the jo-cycle note occur within the andible and anrally
seusitive range, whereas thase due to the z,000-cyele note
occur chiefly outside the range. Calculation indicates that
in the special 2 : 1 transformer deseribed in the January
13th issue the maximum flux density B .. is from 20 to
25 lines per square centimetre when the peak voltage
across the secondary winding at go cycles is 7 volts. The
flux density is very low, although the output voltage is
fairly high. The figures have more meaning when we
consider a primary of only zo henries. far the flux density
would then he of the order z350 lines pcr sq. em., which
would almost certainly entail a greater proportion of
alien tones. It is of interest that there is a case where
hysteresis causes no alien tones. 'This arises if the
hvsteresis loop is clliptical.  Obviously a circle and a
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Fig. 1.—Form of voltage amplification curve of double note

amplifier under following conditions: Detector valve ‘R

followed by 3:1 transformer (primary 40 henries); first

amplifier, D.E.5, followed by 4:1 transformer (primary
15 henries).
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straight line are particuiar cases of the ellipse.  The
straight line would mean zero hysteresis loss combined
with zcro distortion.

The preceding remarks are hased upon the Lehaviour
of the iron under the influence of a sivgle input fre-

! The push-pull system would he of service in reducing satu-
ration ditiiculties. To get the requisite primary inductance two
ordinary size cores would he required, or one special cere.
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quency. In telephonic reception many frequencies act in
a concerted fashion. Now it is known that the magnetic
behaviour of iron at, say, 4o cycles is influenced by the
action of the magnetisation due to a higher frequency,
say, 2.000 cycles operating conjointly especially at low
flux densities.  The effect is to reduce the hysteresis at
the lower frequency. What, then, is the behaviour of
iron in an audio-frequency transformer with a  multi-
plicity of frequencies present?  The answer to this ques-

=3 el N L ]
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] |
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MIDDLE

SQUARE OF MAGMIFICATION

1

1
128 4096
FREQUENCY IN CYCLES PER SECOND

Fig. 2.—Output intensity curve (1) of arrangement indicated

in Fig. 1 compared with curve (2) of variable characteristic

ampliner under the following conditions: Detector D.E.5B

resistance or choke coupled to D.E.5 with 2:1 transformer

(primary 225 henries). The shaded arca represents low tone
loss of double transformer amplifier

tion is best obtained from an examination of voltage
wave forms of input and output. It is to be hoped that
some investigator will tackle the problem. Cure must
be tuken to avoid alien frequencies due to non-linear
valve characteristics.  In some recent experiments with
power valves using a high tension of 350 volts and a
negative grid bias of 8o volts there were visible—not
audible—indications of working beyond the linear portion
of the characteristic with a grid swing of +20 to — 2o
volts wsing pure A.C.

Supposc an experimental examination reveals the crea
tion of appreciable alien frequencics due to the iron, par-
ticularly in the lower part of the acoustic register.  Are
we to serap transformers in order to attain greater purity
of tonal reproduction? Tt would be illogical to climinate
transformers at the receiver on this score alone until iron
is eliminated from the many other parts of the broadcast-
ing svstem, ¢.g., microphone. transmitter, land line
ant] other amplifiers. loud-speakers. In any case, before
any radical change is cffected, it is necessary to prove
not merciv the existence of alien tones. hut that they can
he appreciated aurally

Overall Receiver Characteristics.
Coming now to the problem of overall characteristic
curves of a receiver, a statement appeared recently under
“ Readers” Problems”” in this journal. which might

have created the impression  that  high-inductanice
transfornters  of the type described by the author
previous’v are only a luxury and that the usual

two-valve transformer-coupled amplifier with high-im-
pedance detector could give a performance little short of a
resistance-coupled detector followed by the 2: 1 special



Wireless
Werld

JUNE 2ud, 1926.

Speech Amplifier Design.—

transformer. Now let us compare the curves for two
such amplifiers. The lower tones must Le supplied elec-
trically to a loud-speaker to be reproduced acoustically.
The acoustic output depends upon the square of the ordi-
nates of these curves, and to make the comparison more
readily grasped Figs. 1 and 2 are given.  With a loud-
speaker of reasonable characteristics, can it seriously
be «xpected  that curve 1 (Fig. 2) will give the
same acoustic result as curve 22 The answer must
be “ No.”  There is, however, an exception—the
tnevitable one which proves the rule to be man-
made—-when the lowd-speaker has a wery weak lowoer
registcr. In this case the lack of sensitivity in the bass
register is so great that no appreciable  difference  in
quality would be ddetected with (1) an amplifier of uni-
form characteristic. (2) an ampliber which cuts off at,
say, joo cveles.  We are. therefore. in a position to make
a defintte statement as follows : I there is no detectable
difference between the output of a loud-speaker under the
two preceding conditions, it follows that the loud-speaker
has a defective lower register.  Should the reader mect
with this misfortune. T think he ought to endeavour to
construct at least a temporary loud-speaker with a good
lower tone register. By following the principles set forth
in recent publications.' there should he no difficulty in
evolving some form of Jdiaphragm instrument with a good
bass.  ‘The results would give some satisfaction and
would he an attempt to arrive at the truth—a very clusive
attribute in this commereial cra.

In my amplifier there is an arrangement for switching
from one condition to the other. The cffect of rapid
sidtehing is very marked, and this was demonstrated at
a recent mecting of the R.S.G.B.* when the lower tones
disappeared entirely.

It has been tacitly assumed throughout that deliberate
H.I. reaction is absent from the recciver.  Tven with
reaction the improvement in the bass would be obtained
not only at the expense of the treble, hut there would be
a lack of definition due to the low damping of the H.T.
cireuit.  Thus one cannot have it hoth wavs.

Standards of Reference.

Unless there is some stan-
dard ot reference at which to
aim, the problem of quality
will remain a purely arbitrary
matter. Given a definite rela-
tion between adr-pressure and
voltage ovutput from the trans-
mitter, the performance of a
receiving set plus loud-speaker
can he visualised from the
characteristics of transmitter,
receiver, and loud-speaker.

The general characteristic of
a diaphragm or a horn-type
loud-speaker shows a cut-oft at high and at low frequen-

AMPLIFICATION

FREQUENCY

Fig. 3.—Selectivity curves
for aerial and tuned grid
clicuit with resultant curve
of the two circuits in com-
bination. A loose coupling
between the two circuits
has been assumed.

L e Wireless World, Nov. 4th, 1925. Fxperimental Wireless,
p 152, March, 1920.
2 Faperimental Wirdliss, loc. dit.
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cies.> Thus to compensate for this, the amplifier
characteristic should slope upwards where the I..S. curve
slopes downward. With some loud-speakers it is not
always a practicable proposition to get a suitable ampli-
fier characteristic, since the cut-off is too severe.

It is reasonable—but not exclusive—to take uniform
input to the power vahle at all frequencies as a
standard to be attained for the amplifier. Tn the loud-
speaker demonstrated to the R.S.(G.B. this condition was
approximately fulfilled. and the practical results justify
the hypothesis.

+

L—_«-l-l-|-|+——_-|-|-é-i-|-l+——_-|-t|;|-|+—
2 3

B4

Fig. 4.—Experimental amplifier with variable characteristics.
For details see Tablies I and II

The toud-speaker, be it noted, was a coil driven cone
diaphragm, with & minimum of constraint, so that the
upper and lower cut-off common to the reed-driven type
were absent.  But it is possible to design large diaphragm
loud-speakers with reed drive having a less pronounced
cut-off than one usually meets.

High-Frequency Tuning.

An examination of the lower curve of Fig. 3, which
is reproduced from the original article, shows a fairly
rapid falling away at the higher trequencies.  This
is clearly duc to the comparatively sharp tuning of the
acrial and closed circuit.  This tuning is much sharper
than would be obtained in the average set without re-
action, and the curve can be taken to represent a fair
degree of sclectivity. 1t will be seen from liig. 3 that
the signal strength at f= 3,000 cycles is reduced to o.3.
This is about as much as can be allowed for reasonable
reproduction, but it depends upon the characteristic of the
loud-speaker.

The aerial and closed circuit curves of I7ig. 3 were
found separately, and the combined curve obtained by
taking the product of corresponding ordinates. Although
for present purposes this curve is quite convenient as a
reference, it is different in shape from that obtained in
practice.  This arises from the omission of the influence
of electrostatic and electromagnetic coupling.

Both of these flatten the tuning, and therefore the
higher audio frequencies will not be reduced to the extent
indicated by Fig. 3. Although a loose magnetic coupling
is used, the encrgy (r7%) dissipated in the closed circuit
is drawn from the aerial.  The effective resistance of the
aerial is increased thercfore in virtue of the proximity of
the closed circuit. Hence the aerial tuning measured with

s Experimental Wireless, loc. cit.
A 3T
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Speech Amplifier Design.—
the closed circuit in operation will be flatter than that
shown in Tig. 3.

Instead of the isolated transformer amplilication curves
one meets to-day, it would he well if the overall ampli-
fication-frequency curves of the complete receiver at some
definite wavelength on a standard dummy aerial, using
appropriate valves, H.T., ete., were given. The intelli-

25 I I -
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FREQUENGY
Fi.g. 5.—Approximate overall. characteristic of am_?llﬂer in Fig. 4
with resistance R in anode circuit of detector. 2.7/1=50 henries,
/1=100 henrles.
cent user, instead of groping in the dark, could see what
was going into the loud-speaker.  lurther, il loud-
speaker curves were available, the user would be able to
ascertain the output curve for the installation.  Finally.
if the output curve of the transmitter were published
from time to time, broadcasting would surely make more
rapid progress in its endeuavour to attain better reproduc
tion. ‘The basis would be of a scientific nature. and the
quantitative results could not be gainsaid.

Experimental Amplifier.

In order that the reader may experiment for himself, a
modified arrangement of the speech amplifier illustrated on
page 44 of the January 13th issuc will be described.
Fig. 4 shows such an amplifier, and it is to be assumed
that any high-frequency amplification preceding the de-
tector is devoid of reaction, within the practical meaning
of the term. Table I shows some of the possible combi-
nations, whilst Table I indicates the approximate amplifi-
cation. The cut-off point is taken as the lower frequency
at which the amplification has fallen to g5 per cent. of
that on the horizontal portion of the curve. Tt will he
realised that for the Dbest quality there must be some
sacrifice in magnification. By using appropriate valves
and inverting the positions of the transformers in a double
note magnifier, so that the high ratio is used as a choke
with the detector, and the low ratio is used for the note
magnifier, the quality can be enhanced appreciably with
little change in overall intensity from the loud-speaker.
From Table 1T it will be seen that case (1) is the best for
all-round work.  Not only is the amplification greater
than that with the double note magnifier, but the cut-off
—which is less acute—occurs 1co cycles lower down.
Comparing (2) and (5) in Table TI, the amplification of
(5) is double that of (2). DBut the lower tones in (5)
are not magnified appreciably, since cut off occurs at 4oo
cycles.

A 32
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- TABLE I.—Data for Fig. 5.

'8 l Vs Ve Xemarks.
D.ESB, Ror| D.ES5or D.E.5A or I (1) With R, in anode of
D.E.3B. L.S.5. LS5 detector alone the
overall curve from
R,=0.05 to | (,=0.1 mfd. V, to V; will be
0.2 megohm. mica. approx. of form
shown in Fig. 5.
L=20 and Ry=2 (2) With L=20 in anode
200 to 4100 megohms. of V; (upper curve)
henries. the low tones will be
cut off (see Fig. 6,
p- 46, " The Wireless
World,” January 13)
(', =0.003 T=High (3) Introducing R, puts
mfd. variable. | inductance low tones in.
Valve set for | transformer,
anode recti- | e.g., 2.7:1
fication. !
B, =40v. l B,=80 to | By=40v. (4) Incorporating C
120v. reduces high tones.

TABLE IL—Data for Fig. 5 and comparative data for double note

magnifier.
Gross mag. | C‘ut off
from grid of frequency
No. Vi. V. V, to grid of | (959 mag. on
V. * ' horizontal
| portion).
1 D.E.5B with | D.E5SB with
400  henry | 2.7:1 trans-
choke. former. 1,000 300 cycles
2 Ditto D.E.5 with
2.7:1 trans-
former. 360 120 ,,
3 D.E.5B with | D.E.5B with
res. 0.1 2.7 : 1 trans-
megohm. former. 500 [ 300
4 D.E.5B with | D.ES5  with
res. 0.1 2.7: 1 trans-
megohm. former. 200 120 .
5 % with 2.7: 1) D.E.5  with
transformer | 4 : I trans-
former. 700 400

]

* Modulation factor at detector is neglected.

T hus the total intensity is not increased to the extent
indicated by the amplification on the horizontal portion
of the curve. 1t is to be understood that the loud-speaker
is assumed to have a good bass.

One important experiment bearing upan the relative
merits of the curves of I'ig. 2 can
be conducted as follows: using a
high-impedance valve, V,, couple
V, to V, (Fig. 4) by a grid leak
of the order of o1 to o.2
megohm, and by a switching
arrangement substitute a choke of
10 to 20 henries in place of the
resistance.  The lower tones will
immediately vanish, but will re-
appear  when  the  resistance
coupling is reinserted. This experiment is Dlest con-
ducted on an orchestral item (not jazz), with a full lower
register. After the experimenter knows what to look
for, he will obtain the same effect with various items.
In fact,it is interesting to discover exactly what instru-

Fig. 6.— Equivalent
electrical circuit of
loud-speaker in the
anode circuit of a
power valve.
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ments, voices, ctc., are appreciably affected by this pro-
cedure.

Tt cunnot be too strongly urged that the human ear is
a peculiarly elusive organ.  In broadeasting, one has to
deal with what is termed the - average ’ car. which re-
quires a little tuition and some reforming.  Unless the
““trained *’ ear knows what to look for in the repro-
duced version of music, ete.. it can veadily be deceived.
I have on several occasions tested ‘“ average  ears, and
found that at first the tendency was to give preference to
a reproduction which had resonances—not pronounced—
and which was appreciably less natural than a certain
standard receiver with coil-driven cone loud-speaker.

When the defects were pointed out, the listener changed
his mind about the quality of reprosuction, and his
former decision wus permanently reversed.

Aural Accommodation.

Now there must be a reason for this behaviour. Tt
scems that, for some psychological cause. the ear expects
a reproduction to be unnatural; in fact, one uncon-
sciously presupposes this to be the case. Also, the car
becomes o accustomed to the type of reproduction
emanating from an ordinary loud-speaker, that a really
good one does not, on first hearving, uphold the custom-
ary traditions.  In fact. the ear becomes aurally drugged :
rather an unpleasant statement, but unfortunately true.
nevertheless

So much for the *“average ™' ear, but what shall we
say of the ““ other cars.”  T'he musical ones can, with a
little tuition, be left alone, but what of those which,
according to Shakespeare, are “‘ {it for trcasons, strata-
gems, and spoils 7’2 T have no polite answer to this
question.  Mayhe the use of acoustic filters or somsc
surgical treatment arc the only remedies.

Whatever course is pursued in the interim. the nltimate
aim must be to make the air pressure at every instant in
the reproducing room equal to that in the studio or audi
torium.  "This probably entails the absence of appreciable
reflection from the walls in the reproducing room. but
at the moment that aspect is of minor importance com-
pared with the other issues, although it is undoubtediy
of importance.

Increasing the Output from a Loud-speaker.

\ point which has been raised by a reader is the in-
crease inoutput likely to e obtained by putting several
valves of the swme class in parallel. ‘This can  he
studied very conveniently Ly the aid of an equivalent
circuit, as shown m Fig. 6.

The alternator A and resistance p are equivalent to
the valve, whilst 3 is the loud-speaker or an equivalent
choke-condenser or transformer circuit.  Now we assume
A to generate equal voltage at all frequencies for all
values of p. It for the sake of convenience, we treat
the loud-speaker as an inductance in scries with a resist-
ance, and neglect the motional effect of the reed.! the
problem is  simplitied and the general conclusion  is
unaltered. excepting at fairly low frequencies.

' This at low frequencies is chiefly equivalent to a condenser
in series wilh the c¢ircuit, and it obviously reduces the Jow tones.

Wireless
World

45

Taking a frequency of 256 cycles (middle C on piano)
an inductance of 3 henrics, an cffective resistance of
3,000 ohms, and a D.E.5 valve (p=7,000), the total
umpedance of the circuit is approximately 10,000 ohms.

L, now, two D.k.5 valves are used in parallel, the
impedance would Le 7,000 ohms.  Hence the ratio of the

. . 10,000 . {2 \'al\'esJ
currents in the circuit would be , 1.€

7,000 1 valve

=r1.43. The cffect of the second valve would he to
double (143 x 1.43 “=2) the cnergy output from the loud-
speaker at 236 cvcles. In fact, since the reactance
(27f x 3) is relatively unimportant Lelow 236 cyeles. the
acoustic output would be doubled at frequencies lower
than 256, and augmented in proportionately /esser degree
above 256 cveles. When tested experimentally. two con-
ditions must be fulfilled : (@) there must be low tones
in the transmission, 7.¢., do not test speech to get an
appreciable effect, but try an orchestra; (4) the loud-
speaker must be reasonably sensitive to low tones.

Suppose we go a step Further and use three D.E.g’s
in parallel.  The impedance at 256 cycles will then be
10,000
6,000
and the intensity ratio (1.67%)=2.8. The latter is only
40 per vent. in excess of the intensity with two D.I2.5’s,
and bearing in mind that therc is not so much alteration
in the frequencies above 2356 cycles, it is doubttul whether
the addition of the third valve would be noticecable. In
any case, it would serve no uscful purpose. We may,
however, curry the process a step further and try seven
D.E.5's in parallel.  The impedance is now about 5,000
ohms, giving a current ratio of 2 and an intensity ratio
of 4. The effect of this arrangement would probably
Le perceptible, hut very unpractical. The proper course
would bie to use either a D.E.5A or an I..S.5A.

6,000 chm~. The current ratio is now - 1.67,

Loud-speakers in Parallel.

Obviously. from the foregoing analysis a plurality of
the latter valves would not affect the intensity one iota.
Consequently, we are compelled to look in other direc-
tions for an increase in output. Suppose we use an
T.S. 50 : this will enable the maximum output to be
obtained from the loud-speaker.  Now let us split the
winding and use cach of the two coils with an 1..S.5A.
The alternating current through each coil will now he
greater than before. due to the reduced Lupedance of each
circuit, and the intensity will Le appreciably greater.  To
obtain still greater intensitv—with the same H.T. voltage
—the best policy is to reduce the impedance of the loud-
speaker by using four coils. or by employing several
loud-speakers in parallel. Tt will be clear from the
equivilent circuit of Tig, 6 that the desideratum is alter-
nating  ampcre-turns, and although reduced turns may
mean augmented current. care must be exercised 7/at the
product of the tico shall increase.  Incidentally, it is of
interest to remark that the dead loss resistive component—
apart from the useful work component—should be kept
as small as possible to obtain a good low-tone register.?

2 The lower vegister is also reduced. due to the motional
impedance resnlting from the 15.M.F. induced in the winding
due to the motion of the reed. 'This is remedicd by using a
large diaphragm.

A 3]
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It may be just as well to mention that unless the im-
peilance of the loud-speaker is very low. e.g., the coil-
driven cone.! the output cannot be increased by the use
The desideratum is a design where
the dead loss resistance and motional impedance (capacity
component) are reduced. and the useful work component
of resistance is relativelv increased for any given induct-

of a transftormer.

ance.
Conclusion.

In conclusion. it mav he of interest to point out the
high-inductance

advantages of the

tfollows :-

(1) It enables uniform amplification to he obtained

over a wide range of frequency.

Wireless
Worla
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2) The increase in amplification at the higher [requen-
) p & q

frequencies.

(3) The higher ratio of

cies enables a correction to be made for the effect of
H.T. filter circuits® in attenuating the higher audio

involves a smaller phase

),
p+R

shift of various frequencies, thereby assisting transients.
(4) The bLigh inductance means a small flux change at

Jow frequencies, therehy reducing the amplitude of alien
frequencies due to hysteresis,

transformer  as

(5) It enables a variable ratio to be secured.
(6) It enables a large uniform magnification to be

obtained over a wide range of frequency (6o: 1 with a

D.E.5B valve).

' 2 to 5 ohms in this case.

Ludlow, Salop.

Brazil : 1AA, 1AB, 1AC. 1AE, 1AF,
1AH, 1AL, 1AN, 1A0. 1AP, 1AR, 1AV,
1AW, 1AX, 1AY, 1BC, 1BD, 1BF, 11IB,
1TA, 11C, 2AB, 2AC, 2AF, 2AL, 2A7,
2sP, 1LW, $Q1, PT1, PT2, PT3, PT5,
5AA, 5AB, 6QA. Philippmme Islands:
1IIR, 3AA, NEQQ, NAJID. NPO.
Argentine : CB8, DB2, FAl, FA2, DD7,
DG2. New Zealand : 3AF, 1AX, 2AEK,
1A0, 2AC, 4AL, 4AC. Australia : 3XO0,
5BG, 3AD, 3EF, 3BD, 4RB, 6AG, 3KB,
2BK, 2TM, 3HL, 3WM, 2CG, 3BQ.
U.S.A.: 4AAE, 4AAH, 4RZ, 485A,
4JE, 5ATX, 5YD, b5ZAI, 5JF, 5NQ,
4UR, 4WE. 6ZR, 6BHZ, KFUH, 7QR.
Chile : 2LD, 3AT, 9TC. French Indo-
China: 8QQ. India: HBK, CRP, 2BG.
Uruguay : JCP. CD1. China : GFUD.
Egypt: EG EH, 1DH. South Africa:
A3B, A4V, A4Z, A6N. Canada: 1AR,
2CG, 3HE, 3KP. Borneo: H.M.S.
*“*Hermes.”” Canada : U 99X. Portugal :
3FZ, 3GB. Others : LA 1A, LA1B, NTT.

Australia :  2CG, 2CM, 2C8, 2BK,
2TM, 2YI, 2LAM, 21J, 3KB, 3XO0,
3HL, 3WM, 3BQ, 3BD, 3ElI, 3AD,
4RB, 5KN, 6AG. Tasmania:—7CW.
New  Zealand :—1AX, 1AO, 2AE,
2AC, 2X4A, 3ATF., 4AL, 4AC. 4AV,
4XA, 4AK, VLB, South Afriea:
A3B, AdlL, A4V, A4Z, AB5T, A6N.
North Rhodesia :—O0 1SR, Uruguay :—
JCP, 1CDL, 23l India:— 2BG.
Philippine Isles :—1HR, 3AA, XNPO,
NAJD, NEQQ, €D8  Chile: 2LD,
3AT, 9TC. Siam :—HOK., Hawail :-
KGI. Buritish North Borneo:—H.)ILS,
“ Hermes.”” Russia :—DI IND. Canada :
—1AR, 1ED, 2CG, 3HE. China:
8QQ, HYA. GFUP, 8LBT. Ceylon:—
GEFSQ.  Yorto Rico:—48A, 4JE, 4RX.
Java :—ANF.  Others:— 74FB,” GEFT,
KIFUH, U 6XI, U 5JF, U 5X\Q,

WGHM. NOXQ.
(0-v-1 Reinartz) on 30-40 metres.
A. G Livesey.

Douglas, Isle oi Man.

Great Britain : 6YQ, 6YD, 67C. 6M L.
611, 6YW, 6HF, 6JH, 6JV. 6Y(', 6QI3,
6BJ, 6YK, 61V, 6RM, 6RD, 6711, 6BD.
580, 5IW, 5VG, 5V, 5HJ, 5YM. 51D,
58T, BMA, BNJ, 5GW. 58K, 5WV, 518,
5WQ, HBAR, 5Y (i, BUW., 5N M. 51T, 5NN,

4 34

A transformer can be used with
lTarger resistances thau this, ¢.g., 60 ohms,

: Where extreme sclectivity is required the increase at the
higher andio frequencies due to the transformer is not wanted

since it reintroduces jamming.

Calls Heard.

Extracts from Readers’
Logs.

50C, 5YK. 5KU, 5P0, 2XX, 2FD. 2WW,
2X X, 2MX, 2BI, 2VQ, 20Q, 2EP, 2ZA,
AKB, EBX, AKA. Trance : 8KT. 8PEP,
87N, 8ISM, 8RST, 88MR, 8DK, 8RVL,
8YOR, 8IL, 8GI, 8PGL, 8DP, 8JF,
8JRK, 8AH, 8PAM. ONM, OCNG.
Holland : OPX, OWB, OWF, OWC,
OXH, OPN, P2, 2P%Z. Belgium : W,
s34, J6. 85, E9. 08, B1, D4. Denmark :
7BX, 7TMT. Scandinavia : SSMW, 5NDB,
SMULU, 200. SMWT, 2KD. Germany :
4LV, Y1, K7. W3, Y5, KPL. Ttaly:
1AS, 1AX. 1AY, 1BW, 1GN, 1CN, 1CR,
1BK. Spain: EAR20, EARZ1. EAR22.
Miscelluneons : P 3FZ, WF, 30K, GW
3NX, CW 3Z7Z. BZ 1AW, BZ 1AC, BZ
1ADL, BZ 1AL, T INO, U 3HG, TUK.
(0-v-1) 30-50 metres.
B. (. Christian.

Meersbrook, Sheflield.

(March, 1926.)

France : 8MAC, FW, 8GO. 8TK,
8BU'M, 8JYZ, 8FU. 8GI, 8PEP, 8KD,
8SOT, 8GR A, 8IIM, ONM, 8HU, 8IM,
8WNMS, 8VX, 8YOR, 8CN, 8UD1, 8RBP,
8V0, 8JMS, 8INU, 8BU. 8AR, 8IX,
8IP. 8FM(:, 8DGS, 8CP, 8WOZ, 8GSM,
8JEF, 8HK, 8BBW, 8PRD. 8N7, 8NN,
8RF. Sweden: SMVJ, SMVH. SNMU4,
SMUK, SMXU, SMSR, SMWS, SDK,
SMVG. SMUV., SMYC, SMTQ. Ttaly:
1AY., I1ICE, 1AX., ICH, 1AW, 1CT,
IBW, 1AD, 1CR, 1AS, 100, 1ER, 1NO,
1AL, 1RM, 1GN, 1AW, 1BB, 1GW,
1AM, Germany: K3, Y8, W7, POW,
18, K7. L.7. W9, 4AT.. Belgium : S1, 83,
P11, 08, B82, (22, B1, S2, U'I4. D4, L9,
sS4, J2. K3, M2, K8, V2. M8, R2, P7.
Finland : 2N 200, 2NM, 2NS, INA,

SNF.  Spain: EAT22, KARY9, EAR24,
1A R21. Poland :  TPAV,  TPAX,
TPBL.  Yugo-Slavia: 7XX.  Austria:
AN, Portugal: 1A, Russia : RCRI,
TUK. Norwav: LAIQ, LA1A, LATW

LA1G. Ireland: 6MU, 2IT. Denmark:
7BX, TMT, 7ZM, 7GM. U.S.A.: 2XAF,
1ICHY, 1BI, 1AJB, 18I, WIZ, WIR,
1CMR, 1RD, 1AIU, 1CH, 1VA, 3AV,
1BVL, 8XE, 2ACS, 3HG. 1XM, 2CVO,
2AEV, 2ACE, 1DI, 1BZP, 1AAO,
1ABP, 4BF, 3BD. 4MD, 1ADS, 4RM,
3XF, 1SK, 3CGS, 2AHM, 2ISM, 1AHB,
3CAB, 1AI, 3('BL, 3CHG, 2874, 5WR,
1CMK, 1GA, 8TU, 8DFT, 8ILY, 2NZ,
8BPL, 8ADG, NKF, 1CAL. KDKA,
8CRS. Holland : OWB, OPM, PCLIL,
PCUU, OZA, OWC, OFP, OWF, STB,
0OAX, P(C2, ORW, PCK4, PCPP. Porto
Rico: 4GE, 4UR, 4SA, 4RX, 4JE.
Canada : 1DD, 1AR. Brazil: 1IA, 1A,
1AW, 1IB, 1AR, 1AL, 1AN, 1AP, 1BD,
1AF, 1AC, 1A0, 1BI, 1AQ, 1AJ, 1AD,

5AB. Australia: 2CM, 5KN. C(Chile:
3LJ. Argentina : BAl, DB2. Philippine
Islands :  3AA. Morocco :  MAROC.
Madeira : 3CB, 3FG, 3FZ. Various:

GBM, OCNG. OCMYV, 4XI, KPL, NRL,
PIC, OCDJ, ¥7UN, F3CA, BG2, CRL,
X30K, RNL, ANF, DJG, ISRA. X2M,

Y1(D, TM, GW, PT3, WGHM, SP,
GW3Z7Z.

(0-v-1.) On 25 to 100 metres.

A. S, Williamson.

Jersey.

(IFebruary and March.)

New  Zealand : 2A0, 4AC, 4AS,
Australia:  2BK, 2YI. 3BD. South
Africa : A4Z.  Canada: 1AR, 1DD,

3HE, 8AR. DPhilippine Islands : PT3AA.
Porto Rico: 4JE, 454, 4UR. U.S.A.:

1AEP, 1AHB, 1ALD, 1BCM, 1BES,
IBGQ, 1BIL, 1BKR, 1IBUX, 1CAA,
1CCX, 103C, 1CPQ, 1FO, 1GR, 1KK,
1SW, 18Z, 1UW. IXM, 1XZ, 1YB,
2ACS, 2ACP, 24ATS, 2AFP. 2AGQ,
2AGT, 2AHK, 8APV, 2ARM, 2A7(,

2BUY, 2MK, 2PX, 25Q. 2WR, 3ACM,
3ADB, 3BIT, 3BQJ, 3BWT, 3(AH,
3CHG, 3CKJ, 3('JN, 3LD, 3MP, 3Q7T,
370, 4RZ. 5JK, 5ZAI, 8ADM, 8BPL,
8BYN, 8('BI, 8DAJ, 8DEM. 8DRJ,
8KW, 8G7Z, 8ILY, 8JQ, 8ZAE, 9BGX,
9CET, 9CK, 9EZ, ONEG. Brazil : 1AF,
1AJ, 1BD. 114, 2AF, 6QA. Polund :
TPAV, TPBL. Russia: RCRL. RCRX,
RRP. Varieus: GB2, CL, B82, V64,
AKB, 4FB. SP, PIAK. ONM.
(0-v-1.) 30 to 75 metres.
J. Catler Vinceut.
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Savoy Hill Topicalities: By Our Special Correspondent.

Continental Relays.

‘Lhe programme on Saturday last (May
20th) contained the introduction to a
iresh series of attempts to relay Continen-
tal programmes to B.B.C. stations. These
relays will be undertaken during June;
but their continuance will depend both
upon the atmospheric conditions and the
quality of the programmes themselves.
Until good reception is assured it is, of
course, not advisable to make definite
programme features of these international
relays. \We must obviously get beyond
the present experimental stage before
venturing upon any sort of guarantee
that listeners will receive uninterrnpted
foreign programmes: and in this con-
nection much depends upon the prospec-
tive development of apparatus that will
exclude serious interfervuce.

0000

The Nightingales.

Behind  the scenes at Savoy Hill.
among the engineers in especial, keen

disappointment has been felt on several
occasions at the unsuccessful efforts to
induce the nightingales of Surrey woods
to sing to broadcast listeners.  Many
honrs have been spent in preparations
which proved fruitless, and listeners afar
who did not hear that first excellent
hroadeast in 1924, might have thought
that the Surrey nightingales were a myth.
0000

Three Microphones.

But the birds were magnanimous dur-
ing Whitsuntide, and the best transmis-
sion vet given of their song can now be
udded to the record of ~broadcasting
achievement.  On this occasion three
microphones were used. One was run out
into the woods at the end of three quar-
ters of a mile of cable; a secord was
placed within a few yards of Miss
Beatrice Harrison’s house to catch the
strains of her ’cello as well as the song
of the birds nearer home; a third was
used for announcements. For the hirds

THE INDISPENSABLE LOUD SPEAKER. Without the aid of loud-speaking equip-
ment it would have been impossible for Sir Ernest Cook, D.Sc., to conduct this

gigantic demonstration of physical trainin

methods at Bristol a few days ago.

More

than 8,500 school-children participated.

the microphones were supported by two-
valve amplifiers. ‘The second microphone
was dragged stealthily through the bushes
until it was within a yard or two of the
very branch on which one nightingale
was perched, and it was this proximity
that accounted for the thud of the bird’s
lower mnotes on the microphone, a
phenomenon so marked that listeners
might have supposed that the bird was
actnally perched on the microphone itself.
0000

Street Scenes in London Town.

Mr. C. A. Lewis, until recently the
Chairman of the Programme Board at
Savoy Hill, has been making good use of
his leisure since he freed himself from
the shackles of the office chair. On June
11th listeners will hear the first of the
special programmes which he has ar-
ranged.  “ Street Scenes in London
Town * is the first of a series bearing
the geueral title of ‘‘ London Streets,”
and will consist of two episodes—** West-
minster and Whitehall ”’ and ¢ Piccadilly
and Hampstead Meath.” The first epi-
sode ncludes an entire scene from Mr.
Jehu Drinkwater’s play ¢ Oliver Crom-
well.”  The author has practically re-
written this scene for broadcasting. The
dialogue in the second episode is the work
of Miss Mabel Constanduros.

cooo0

S.0.8. Calls.

A chart vecently prepared by the B.B.C.
shows that on an average about twenty
8.0.8. calls are broadcast each month, of
which twelve are successful, five are un-
successful, and for the rest the result is
unknown. These average figures point to
i unique achievement and are eloquent
of one of the noblest services that broad-
casting renders to humanity ; but listeners
have commented on the speed with which
the 8.0.8. announcements are now broad-
cast, compared with former times. More-
over, it used to be the custom to repeat
the 8.0.8. in deliberate tones, so that
the details were clearly emphasised. I
should like to see a reversion to this
method. Uunless one is listening intently,
a name, or the number of a house, is apt
to be missed. The latter point may uot
matier in cases where the listener is
familiar with the address of a sick rela-
tive: hut I believe that in some instances
it has been necessary to get into touch

v 35
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with Savoy Hill after the broadcast, to
verify the particulars given.
0oco00o

The Arctic Hears London.

The Church of England Mission at
Shingle Point, on the Arctic coast, about
sixty miles cast of Herschel Island, which
in turn is about fifty miles east of the
Alaska-Yukon boundary line, has recently
had its first experience of listening to
London. Rev. W. A. Geddes writes to
say that on Javuary 11th last, at about
9.0 p.m., G.M.T., while tuning in on his
receiving set, he was startled to hear the
words ** London Calling,”” and when the
announcer proceeded to give the weather
forecast for England, Wales and Scotland
he realised that he was listening to the
Motherland. The news items were much
appreciated, especially as Shingle Puint
was still in the throes of the Arctic night
and the sun had not bheen seen for a
period of nearly two months.

coou

Mr. Geddes® Set.

The receiving set. in Mr. Geddes' own
words, ‘‘ comprises the so-called super-
heterodyne circuit, having six peanut
vacuum tubes, or valves, with an addi.
tional tube for operating the loud-
speaker.”” The set was presented to the
Mission by the Anglican Young People’s
Association of the City of Toronto. The
Mission is in the diocese of Yukon, and
its work is among the Eskimo people who
are scatterved along the Arctic coast.

cocoo

The Bells of Loughborough.

There is a double interest attaching to
the wonderful carvillon which listeners
will hencetorward be fortunate in hearing
at intervals from Loughborough. The
hells have been provided by the people
of Loughborough to. perpetuate the
memory of their fellow-townsmen who
gave their lives in the Great War. The
purity of tone and accuracy of tune of
the bells testify to the pre-eminence of
this carillon which the B.B.C. is sparing
no effort to transmit faithfully and with-
out  distortion.

0000
A Permanent Line.

The best position for the nierophone
has been fouud to be in the gallery almost
at the top of the tower. and about 100
feet from the ground. In this gallery,
which is above the hell chamber, the
microphone is slung from a ladder. The
enginecrs have as far as possible over-
come the tronlles of resonance connected
with the transmission of bell musie hy
fitting filter eircuits in  the amplifier,
The Birmingham station is permanently
coimected by land-line to the tower.

cooo

Miss Eva Moore.

A comedy by the well-known actor-
manager, the late Mreo 1L V. Esmend.
entitled " The Woman in Chains.” will
be broadcast on  June 10th.  Mr
Esimond’s widow. known to all playavers
as Miss Eva Moore, will play in the title
role. Miss Eva Moore recently produced
and playved in ““ Mary, Mary, Quite Con-
trary  at a West-End (heatre.

A 36

FUTURE FEATURES.
Sunday, June 6th.

Loxpon.—Shakespeare’s Hevoines :
Edith Evans as Beatrice.

Brumixguay.—Favourite Classies.

MaxcuestEr.—The Story of * Peer
CGynt.”

NewcastLE.—Orehestral and Vocal
C'oneert.

Monday, June 7th.
Loxpox.—Symphony Concert con-
ducted by Eugene Goossens,
Aserperx. — Old ~ Favourites  in

Music and Song.
Birrast.—Musie—Grave and Gay.
© The Last "—a play.
CGrassow.—Light Music and a Play-
let.

Tuesday, June 8th.
Loxnox. — Variety;  Planfation
Cheruses; Mystery Serial (3).
BiryixcHAM,—Orchestral and In-
strumental Programme.
Bovrxevourn. — Military
Night.
CarpIFr.—Sea Serpents :
Set Concert Party.
Wednesday, June 9th.
Loxvox.—¢ Monsienr  Beaucaire.”
Speeches at Dinner of African
Society.
ABerpeex.—Julien Rosetti’s Trio.
Grascow.—The Preduction of a
Daily Newspaper.
Thursday, June 10th.

Band

The Valve

Loxpox, British Regimental
Marches.  Ponishnoff.

Bouryevwourn.—Irish  Songs and
Melodies.

Friday, June 11th.

Loxpox.—British  Music  Society
Concert.
Berrast, —Glimpses of  Childiood.
Livirroor.—'The  Station's  Birth-
day.
Saturday, June 1Zth.
Loxnox.—Bertie  Meyer’s  Party.

Fmilio Colombo’s Orchestra.
AB:rRDEEN.—Scots Programme.
Birmingiay.—The City of Bir

mingham Police Band. The

B.B. (Cabaret.

Carpirr.—A Radio Carnival—-5WA

Visits Bristol.
Griscow.—Scots Programme.

B.B. Cabaret.

The

To Find the Best Violinist.

An  American hroacasting station vre-
cently held a competition for vielinists,
the prizes heing awarded by Mr. Hehry
Ford. whose iuterest in motor cars is
shared by his love of music and wire
less.  All the competitors played in the
studio, and their efforts were subject to
the votes of iwireless hsteners. Per-
sonality, thercfove, played no part in the
contest : hut some of the disappointed
competitors no doubt wondered what per-
comage of the judges were qualified to
decide on the merats of the players,
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Editorial Reviews.

The history of the broadeast * edi-
torial,” upon which criticism has heen
turned, is quite simple. According to a
B.B.C. official it is as follows :—For a year
past the B.B.C. has broadcast ‘‘ topical
talks,” containing a cevtain news interest.
During the general strike, when the news-
papers were restricted in size and circu-
lation, and some of them disappeared
altogether, the B.B.C. was officially
authorised, under the Emergency Acts,

to  Dbroadcast news bulletins, inecluding
(tovermment communiques, at intervals

throughout the day. ‘Lhese news bulle-
tins ceased with the calling off «f the
weneral strike; and the coirespondence
received at Savoy ILill showed plainly
that listeners generally had welcomed the
hroadeasting of news, and wonld appre-
ciate with equal warmth a continuance of
news hulletins.

0000
The Agreement with the Newspapers.

TUuder the terms of its agreement with
the newspapers the B.B.C. was unable to
confurm with the wishes expressed by
very many listeners; and guickly reverted
to the former arrangement, which was
to broadcast news bulletins at 7.0 and
9.30 p.m. only. The first-named hour,
by the way, is the earliest at which the
13.B.C. may, under the terms of its agree-
ment, broadcast any news. DBut the Com-
pany decided on another development
that it was thought would comply with
the stroug desire evinced by listeners for
talks of a ‘" mnewsy’ character. The
decision was reached to broadcast wire-
less reviews of matters of general in
terest under the title of ' editorials.”

occowow

Not Controversial.

These - editorials,” at the time when
theiv nature and meaning were called into
question, were attempts to amplify and
explain salient points in the Report of
the Royal Commission on Cual.  They
were not controversial, and, if there had
been a presumption of controversy in
them, official authority for their broad-
casting would have been sought.  Der-
haps, however, much of the DPress con-
troversy would have been neutralised at
the ontset if the B.B.C. had adopted the
title which was used subsequent to the
criticism, lLe., '‘Kditorial Review.”

0000
Over-control.

A number of inquiries have been made
respecting the paragraph which appeared
in this page In connection with over
control during the general stvike. The
fact briefly is that all B.B.C. stations
raised their modulation on specch only
during the strike period. This was a tem-
porary mecasure in  order that those
listeners who usunally work with no factor
of safety could he brought comfortably
into range. Distortion naturally resulted ;
but a return to normal was made as soon
as possible—ta the disappointment. per-
haps, of two per cent. of crystal listeners,
but to the satisfaction of the bulk of
listeners.
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16.—Bell Invents the First Wireless Telephone.

“ R BELL! Mr. Bell! [f you hear me, come
1o the windoiw and wave your hat!”’

Four vears atter the first transmission of the
human voice over a telephone wire, Alexander Graham
Bell heard (on February 15th, 1880) these words—the
first ever spoken over a wireless telephone.  The voice
was that of Charles Sumner Taintor, speaking from the
top ot the Franklin School in 13th Strect, Washington,
to Bell in his laboratory near 14th Street, and the means
by which the transmission was effected was a heam of
light, the whole apparatus being subsequently known as
the ‘“ Photophone. ™

Though credit for its invention is generally given to
Bell, it nust be mentioned that at least two other in-
ventors had suggested, if not actually made use of, a
similar means of communicating without wires.  One of
these was Steinheil, whose work in connection with wire-
less has alrcady been dealt with.  In his classic paper,
“Telegraphic Communication especially Ty Means of
Galvanism.” Steinheil said :—

““ Another possible method of bringing about transient
movements at great distance, withant any  intervening
artificial conductor, is furnished by radiant heat, when
directed by means of condensing mirrors upon a thermo-
clectric pile. A galvanic current is called into play.
which in its turn is employed
to produce declinations of a
magnetic needle.  The  diffi-
culties attending the construc-
tion ot such an instrument,
though certainly consulerable,
are not in themselves insuper-
able.  Such a telegraph, how-
ever, would only have this ad-
viantage  over those [semn-
phores] hased on optical prin-
ciples—namely, that it does not
require the constant attention of
the observer, but, like the op-
tical one, it would cease to act
during cloudy wecather, and
never partake of the intrinsic
defects  of  all  semaphoric
methads.”’

In 1858 A. C. Brown, of the
Tastern Telegraph Company,
submitted plans for a photo-
phone to Dr. Bell, who after-
wards said of them :—

““'T'o Mr. Brown 15 undoubt-
edly due the honour of having
distinctly and independently
formulated the conception

of Alexander Graham Beli.

using an undulatory beam of light, in contradistinction to
a merely intermittent one, in conncction with selenium
and a telephone, and of having devised apparatus—
though of a crude nature—for carrying it into execution.

Bell’s ““ Light Phone,” as he first called it, was ex-
hibited at both the 1.ouisiana Exposition and the World’s
Fair, and there described as the *“ Radiophone.”” ‘The
instrument was based on the fact (discovered by Wil-
loughby Smith in 1873) that selenium possesses the pro-
perty of offering a gre'\tcr resistance to the passage of
an electric current in the dark than in the light. Bell's
““ Light Phone” relied on a ray of llght falling on
sclenium connected to batteries with telephone trans-
mitter and receiver in the circuits.

For transmission Bell developed a mirror of minimum
thickness in the shape of a telephone diaphragm.
Fastened  to this was a  mouthpiece, speech through
which caused the mirror 1o vibrate. A beam of light
was then thrown against the mirvor, and, by reflection,
was directed to the receiving apparatus,

In addition to employing selenium for receiving, Bell
also experimented with vegetable fibre lamp-black placed
in a glass bulb and demomtmte«l that many other sub-
stances could be used. such as black worsted cloth, silk,
or even particles of rubber. The action of the rapicdly
varving degree of heat in the
light rays on these substances
caused them to expel and ab-
sorb  gases, which in turn
produced vibrations in the air
in the bulb in which they were
enclosed,  These vibrations, on
being passed through rubber
tubes to ear-pieces, enabled the
listener to hear a reproduction
of the words spoken at the
transmitter.

Experiments  were ecarried
out between the top of the
Franklin School and the Vir-
ginia Hills, a mile and a half
away, until they were success-
ful.  Further work was done
on the invention being taken
over by the American Tele-
phone and Telegraph Com-
pany, who, in some of the later
models used an arc light in
transmitting.

In April. 1897, Hammond
B. Hayes, one of the cem-
pany’s engineers, noticed a
humming sound audible in the
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Pioneers of Wireless.—

receiver of the ¢ Light Phone.” This corresponded
with tne sounds produced by the generator supplying the
current for the arc lamp used in the experiments. Hayes
concluded that if words spoken into a telephone trans-
mitter were male to act directly upon the lighting circuit
it would not be necessary to usc the mirror employed by
Bell, and the distance over which speech could bLe trans-
mitted would be greatly increased. In other words, the
telephone current could be superimposed upon the light-
ing current by connecting the telephone wires to the wires
in the arc circuit. The device was patented in June,
18g7, and subsequent improvements enabled the voice to
be heard with distinctness at points several miles from
the transmitter.

The ¢ Photophone '’ System.

The system is to-day known as the ‘* Photophone,”’
and in a further improved form it was demonstrated at
the 1923 meeting of the British Association at Liverpool.
In its most recent form the original prirciples are fol-
lowed, the receiver consisting of a sclenium cell enclosed
in a small glass bulb. Tn making the cell. very fine
brass wires, covered with a thin layer of selenium. are
wound upon Indian pipe stone and connected to a tele-

Wireless
Woerla
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ting staticn are then concentrated upon the selenium at
the receiving station by a reflector.

The transmitting apparatus depends on a searchlight
such as is used on warships. From the telephone trans-
mitter wires lead to the lamp and are attached to the
wires carrying the lighting current. When words are
spoken into the transmitter the rays of the searchlight
fluctuate (imperceptibly to the cve of an onlooker), and
although the receiver may be miles out of sight the
selenium responds to these fluctuations in the light rays
and causes fluctuations in the current in the receiving
circuit in thousands of infinitesimal changes. So won-
derfully does the sclenium respond that not only are the
spoken words reproduced, but also the actual tones of
the voice of the speaker.

Use of the ‘‘ Photophone ” is limited to clear skies,
and although it may be used in the daytime as well as
in the night time. it cannot be used in a fog.

The ‘* Photophone *’ has been used successfully by the
Gierman Government for lighthouse work and by the U.S.
Signal Corps. One of its principal advantages is ite
absolute secrecy, for the conversation cannot be tapped.

1

NEXT INSTALMENT.

phone receiver.

The ravs of the lamp at the transmit-

Trowbridge Suggests First Transatiantic Wireless.

EXPERIMENTAL TRANSMITTING STATIONS.
Revised List of Amateurs Working in Uruguay.

For the benefit of our readers we give below a list of Amateur Call-signs and Addresses, for which we are indebted to our
Argentine contemporary, ' Revista Telegrafica.” This supersedes the lists published in our issues of February 3rd and z4th.
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Nationality Prefix: X (or, occasionally, Y).

DEPARTMENT OF MONTEVIDEO. 1BS J. €. Massout, Juan Paultier 2520. DEPARTMENT OF PAYSANDU,

1AA L. O. Dall Orto, Municipio 1438. 1BT A de Lspada, Lllauri 685. 11A C. M. Amaro, Estancia * F1 Mirador.”
1AB C. Sapelli, Pedernal 1922. 1BU A. J. Parictti, Av, Sarmiento 2533. 1IB L. A. Da Silva, Estancia “ El Torora.”
JAC . E. Morelli, Canclones 932, 1BV L. L. Rodriguez Subios, Iheria 20,
IAD  A. Marroche Paronie, Gonzalo Ramfrez 1870,  1BW ] J. Rabassa, Cuel. Brandsen 2016. DEPARTMENT OF SALTO.
"1AE W, Fiesel, Burgues 121, 1BX \}’, Sere, Cerrito 585. 1JA F. y D. Giordano, Lruguay 033,
JAF  D. Capella y Pons, Colonia 1235, 1BY . Aragunde, Chand 1834, 1JB ;. Thevenet, Agraciada 677.
1AG  A. Gicrello (hijo), Agraciada 2320, 1BZ  A. Marroche Paronie, Previsiou s/ (Manga). ¢ S. E. ’era, Uruguay 601,
1AH 0. Parodi Uriarte, Buxareo 600. icA C. Sirighelli, Bella Vista s/m. 1JD J. G. C. Amorin_Asensio 334.
1A1 G. Baranda, Maldonado 1645, 1CB . Butler, San Jos¢ 838. JE 1", H. Perroni, Uruguay 8
1A ].P. Greco, Uruguay 1121. 1cc E. R. Morales, Uruguay 1816. WF L. G. Amorin, Cruguay 1173,
1AK R. Mouriiio, Yaguarda 1796. 1CD R. A. Walder, Minas 1721, g
1AL V. Bisso, Boulevard Espaiia 2218, 1CE D. . Snarez, Piedras 562. DEPARTMENT OF ARTIGAS.
JAM A, Mantegani Lamaison, VAzquez 1427, ICF ] Lspicll, Cerro Largo 2022, 1KA L. Greve, Ciudad de Artigas.
JAN  C. Piacenza, Avelion Miranda 2741, 1ce W. Figucira, Magallanes 1070.
JAO A Misol Pérez, Emilio Reus 248. 1CH K. Diaz Zipitria, Gral, Rondcan 1404. DEPARTMENT OF FLORIDA.
1AP E. Legrand, Larrailaga 140. 1CI J. Henderson (hifo), San Eugenio 1136. 1LA R. A. Anaya, Calaiia Progreso (La Cruz)
JAQ  E. Fernandez Goyechea, Agraciada 1896, 14 J. . Nores, Justicia 2145 :
JAR - 0. Chiappe, Convencion 128, 1CK C. ], Gavazzo, Ellauri 1009. DEPARTMENT OF TACUAREMBO.
1AS } R. Polero, 18 de Julio 1054. 1CL R. ey, Garibaldi 2065, 10A A. Galli, Santa lIsabel,
JAT  A. Nin Ramos, Joaqum Requena §433. 1IcM  J. Villamil, Av. Gral. Flores 705, I, 10B J. B. Larrabury, Dr. C. Berrutti sm (S
1AU R. y E. Anaya, Cerrito 315. ICN C. A. Colombo, 12, de Febrero sfn (Savago). Isabel). .
1AV A. V. Guerra, Rio Negro 1432, 1CO Escuela Industrial No. 4, San Salvador 1674. } .
IAW  ]. R.Slinger, Engenio Masculino 14a. 1CP A. Fournicr, Gral. San Martin 3220, The Allotment of Call-signs to the varions Depart_
1AX C. Butler, Carrasco. ICR M. L. Gonzalez, Dante 2354, ments is as follows :—
JAY  H. Cabrai Rendo, Av. 8 de Octubre 2769, 1c8 k. Macicl Flangini, Agraciada 3373, Montevides.  1AA to 9AZ . 1BA to 9BZ ; 1CA to 9CZ-
1AZ  H. O. Pazanini, 9 de Abril 164, 1CT E. G, Lopez, Santa Lucia 72 (Paso Molino). Canelones 1DA to 9DZ.
1BA } A. Peiia, Marsclla 2766, 10U I Colombo. Av. Canelones 1932, San Jose 1EA to 9EZ.
1BB <. Bravo Rivas, 28 de Febrero s/n (Sayago). 1€V H. AL Urbina, Milldn 2662. Colonia 1FA to 9VZ.
1BC A. Folle 1lla, Sarandi 327. 1CW  R. . Ferreiro, Defensa 1061. Soriano. 1GA to YGZ.
1BD J. Alascal, Parana 747. - Rio Negro. 1HA to 9HZ,
iBE  O. Lapique, Colon‘a 1918, DEPARTMENT OI' CANELONES. Paysandu. 11A to 91Z.
1BF F. Alonso Gounzalaz, Guadalupe 2172 1DA M, Sald.waande, Pando. Salto. 1]JA to 9JZ,
1BG E. Villarnobo, Larraiiaga 121, 1DB b, Ferreri, Treinta v Tres s/n. Artigas. 1KA to 9KZ,
g}{ R. Ros‘sil, Humberto 22 (Buceo). 1DC A. Pernin, Cervantes 43 (Santa Lucia). Florida 1LA to OLZ.

L F. A. Milans, Plaza Cagancha 1131, Flores. 1MA to 9MZ,
1BJ J. C. Mussio, Urquiza 2528, DEPARTMENT OF SAN JOSE. Durazno 1NA to ONZ.
}gl{ (X II: lgorgnlo Ze]l‘:allos, ?IL;I"(‘&(]?S 1743, 1EA A, Daverede, Arapey s/n. Tacuarembo 1(;;\ to Y0Z.

L . E. Da Silva, Lantis 372 (Colon}. Rivera. 1PA to 9PZ.
1BM  H. Molfino, Gaboto 1576. DEPARTMENT OF COLONIA. Maldonado.  1RA to 9RZ.
g}g ’11: }i. Dcngulsztix;i, Uruguay 1125. 1FA C. 1, D. Walker, Conchillas. Minas. 1’?_.‘\ to 9SZ.

. J. Segui, Rafto 1. Rocha 1TA to UTZ.

1BP  P.J. Mestre, Brandsen 2174 (Dpto. C.). DEPARTMENT OF RIO NEGRO. Treinta y Tres. 1UA to 9UZ.
1BR J. C. Primavesi, Nueva York 1390. 1HA E. A. Da Silva, Ustancia “ El Carmen.” Cerro Largo.  1VA to 9VZ.
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A Review of the Latest Products of the Manufacturers.

CELESTION LOUD-SPEAKER.

Many readers ave already acquainted
with the Celestion loud-speaker, but it
is the introduction of a new model in-
corporating some minor modifications that
has brought about reference to it in this
section.

It is exceedingly difficult to make a state-
ment concerniug the operation of a loud-
speaker, for even respouse to all note
frequencies cannot be judged by an anral
test, whilst it is often due to distortion
that a roundness of tone is created
which is pleasing in its effect, and leads
one to the favour of a particular instru-
ment in preference to another.

In the case of the Celestion the most
satisfactory test was to obtain the opinion
of a number of wireless users connecting
the instrument to thewr usual receivers.
and examining it in comparison with
other instruments. Even this test suffers
from the defect that the ear of the listener
may have become corrected by prolonged

The Celestion cabinet type loud-speaker.
The sound is emitted from a stiffened
cone.

use to the failings of a particular loud-
speaker, hut in general the opinion of the
listener is the most satisfuctory gauge as
to the merit of the loud-speaker. Those
who examined this instrument were
unanimons in their opinion as to its ex-
ceptionally good performance,

The mechanism is enclosed in a well-
finished case of ouk, mahogany, or wal-
nut, a stiffened cone being set up as the
sound emitter unm(\dx.ltvl} behind the

grating. The cone is made of a parch-
ment-like material, and is attached at
its centre to an armature which is rigidly
clamped at both ends and mounted be-
tween the two pole pieces of a polarised
electro-magnet.  Screw adjustment on
the back of the case provides a critical
adjustment of the setting of the arma-
ture between the pole pieces. The in-
strument is not critical with regard to
mput and will be found exceedingly
sensitive on weak signals, whilst it will
not chatter when fed with signals ex
tensively amplified. Of good appear-
ance, this loud-speaker may probably be
preferred by many to the horu type. It

1s  of British manufacture, and s
supplied with,a twelve months’ guarantee.
cooo

THE PURSUN GRID LEAK,

A new type grid leak resistance has
been  submitted by J. Martin  Blair,
Amberley liouse, Norfolk Street, Stldlld
Londou, W.C.2.

The form of construction adopted is
similar to that usually employed in grid
leak manufacture, consisting of a tube
of insulating material fitted with metal
end caps. It is, however, very slightly
longer thaun the standard grid leak,
and also smaller in diameter so that
it is mot directly interchangeable
when held between spring clips or
clamped into the circular springs now
often provided with grid condensers.
Three specimens were examined of
nominal resistance values of 0.5, 1
and 2 megohms, The measured re-
sistances closely tallied with the
stated values, and were found to be
respectively 0.5, 0.83 and 2.69 me.
wohms.  The slicht discrepancies are
not unusual, and the resistance values
must he considered as reasonably
accurate.  The construction is par-
ticularly rvobust. the resistance ma
terial l)emg deposited on a glass

rod.

In operation the grid leak was
found to be entirely satisfac-
tory, and was quite silent wlen
used in an oscillating re-
ceiver,

cooo

SALIENT SOLDER FLUX.

A new soldering flux has recently been
p]acod on the market by S, A. Cutters,
iad.. 18, Berners Streef, Oxford Street,
I_ondon. W.1, It is stated to be noun-cor-
rosive, a claim which was verified as far
as was possible by wsing the flux for

making the connectivns in a two-stage
LI, amplifier.

It was observed that the flux did not
splutter, while it was found quite an easy
matter to make a good joint without ex-
cess of the flux creeping along the wire
o condensing around the joint. The
flux is semi- tl.\mparent and red in colour,
and will render casy the making of sol”
dered connections.

0000

NEW McMICHAEL VERNIER DIAL,

The majority of vernier dials obtain-
able are of Amevican manufacture, and
although a few British dials are becont-
ing available many of them are very
similar in principle to the American
models.

A new dial has recently heen produced
hy I. McMichael, Ltd., Hastings House,
Norfolk Strect, Strand, Londen, W.C.2,
whiclt makes use of an entirely new prin-
ciple for obtaining eritical control. Tt
must be admitted that to provide a
critical control over all settings of the

The McMichael vernier dial provides a

direct rotation of the instrument spindle

for coarse adjustment, whilst the vernier

controlled by the centre knob gives a
critical control.

tuning dial is not always an advantage,
and renders quick’ searching rather a slow
process. On the McMichael dial, there-
fore, a quick adjustment is obtained by
operating the centre knob or the lurge
diameter milled edge which is plovlded
just alove the engraved scale, while an
independent movement is obtainable on

A 39
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the centre kuob giving a ¢ritical adjust-
ment within a few degrees.

The construction is particularly simple,
and possesses the merit that reducing
gears and pinions are dispensed with, A
good clean finish is obtained by avoiding
the use of moulded materials and turning
hoth knob and dial from solid ebonite.
The ebonite is given a highly polished
surface, a finish similar to many other
McMichael products, while the scales are
machine engraved. The dial is very
easily attached, and by means of inter-
changeable expanding collets can be fitted
to either %in ov jin spindles. The dial
is moderate in price.

combined

0000

EELEX LEAD-IN TUBE AND
LIGHTNING ARRESTER,

Much trouble is saved as regards wir-
ing when the lead-in tube is combined
with the lightning arrester and a knife
switch for earthing the aerial.

The lead-in tube and arrester shown in
the accompanying illustration, which is the

switch and

discharges.

product of J. J. Eastick and Sons, 2, St.
Dunstan’s Hill, London, E.C.3. comprises
the usual form of ebonite covered lead-in
with a

nickel-plated knife

Eeiex combined lead-in tube, lightoing
arrester and earthing switch.

two serrated
connected Dbetween aerial
serve as an aternative path for lightning

This accessory is easily fitted by bor-  the
ing a 4in. hole through the frame of a

JUNE 2nd, rg26.

window or door, and is held in position
by two screws passing through the
ebonite plate which carries the switch
nmovement.

cooo

LABELS FOR FLEXIBLE LEADS.

There is a growing tendency among
amateurs to dispense with the use of bat-
tery terminals and substitute flexible
leads fitted with connecting tags for join-
ing directly to the battery terminals.
This method is probably very much more
convenient and less expensive than the
fitting of termiuals, out some provision
must be made for suitably labelling the
ends of the leads.

Messts. F. E. Wilson and Co., 79,
New Street, Erdington, Birmingham,
have introduced a series of slip-on ivorine
labels, provided with two holes so that
plates  they can be attached to the lead hefore
fitting the connecting tag. The labels
are obtainable in red and black, carrying
engraved white lettering indicating all
usual connections required in a
receiving set.

edged
and earth to

LETTERS TO THE EDITOR.

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

Correspondence should be addressed to the Editor, *‘ The Wireless World,”” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address.

INSULATION EFFICIENCY,

Sir,—Living as I do in a district where one of the staple in-
dustries is associated with the manufacture of insulators for
wireless and other purposes, I am rather surprised that an
insulator is not obtainable at a reasonablc price that conforms
to the obvious requirements of the serious-minded amateur.
There are mary types of insulators which are, in the muin, fairly
efficient in dry weather, but when exposed to the elements are
practically useless, the whole surface, in a heavy storm, being
covered with a film of water. An insulator of the following
type, I feel sure, would meet with a ready demand and could
be put on the market at a price within the reach of all, which
could be made in either glass or porcelain. 1 append full size
Yketch below.

The advantages of this tyvpe is apparent, it being almost
impossible under any circumstances for the surface to become
coated with a film of moisture, while under all conditions the
resistance path is very much greater than any other kind obtain-
able in this country. A, W. WILSON,

Stoke-on-Trent.
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AMATEUR TRANSMITTERS.

Sir,—It seems obvious to us that the majority of B.C.L.s
have no grouse against the genuine transmitter, who is really
doing useful work, whether using expensive apparatus or not,
but rather against those who are abusing their rights and re-
sponsibilities as transmitters. We see no reason why any
amateur transmitter should find it necessary to use a wave-
length excecding 200 metres, and understand that in any case
the only anthorised wavelength above that is a fixed one of 440
metres. In our case we never use a wavelength higher than 46
nietres,. but nevertheless have found ourselves occasionally up
against a B.C.L. with an unselective receiving set (direct coupled
crystal set?),

A B.C.L. using such a set, and living a few yards away, may
imagine us to be employing a wavelength in the neighbourhood
of that used by the local B.B.C. station,

The vast majority of transmitters are as incensed against
those who abuse their privileges as are the B.C.I.s. If only the
wrong type of amateur transmitter were to be got rid of and a
better spirit of *“ give and take *’ hetween the B.C.L.s and the
genuine transmitter manifested. we submit that the present
feud would cease to exist. ¥, C. McMURRAY.

R. E. L. BEERE.
G 2FM.

Thornton Heath, Surrey.

HIDDEN ADVERTISEMENTS COMPETITION.

The following are the correct solutions of *“ The Wireless World "’
Hidden Advertisements Competition, May 5th, 1926.

Clue No. Name of Advertiser. Page.
o Dubilier Condenser Co. {1925), Ltd. iv.
23 H. Morser & Co. (Wircless), Ltd. 4
3. H. Clarke & Co. (Mcr.). Ltd, 10
4 The Radio Devices Co. g
5. Yerranti, Ltd, 183
6. Alfred Graham & Co. i

The following are the Prizewinners :—

Stephen H. Robert, Upper ‘Tooting, S.W.17 5
L, I, White, Bristol .. 55 . 50 62
Walter Fielding, Rochdale .. i1

Ten Shillings each to the following :—
Mrs. A. F. Moffat, Hale Green, Birmingham. 0. Mevhoff, Berlin,
John V. Robinson, Shetficld, Mrs. C. Mills, Oxford.
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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.” FEach se

A “Soft’’ Valve.

! hare a valve which has bren in use
for only a short perind, hut huas com-
menced to emit a hlue glow when it
18 used, and the efficiency of the
valve las  greatly declined.  7The
valve hos never breen wused with a
greater filament or anode roltage thin
that specified by the makers, and the
correct grid bius has always been
used in accordance with the printed
instructions. 1 find that the blue
glow can only be eliminated by re-
ducing the anode voltage to a very
low value. Cuan you explain the cause
of this trouble, and how it can be
cnred ? K. 1. Y.

It would appear from the symptoms yon
describe that your valve has become
“soft,” and if this is so its efficiency
would be greatly reduced. Since the
valve has only been in use for a short
period, and care has been taken to follow
out the makers’ instructions carefully, it
would appear that it was an imperfect
specimen  when purchused.  You are
advised to return the valve, carefully
packed, to the manufacturers, giving full
particidars and asking them to test it
thoroughly and make a report to you.
No difficulty should be anticipated in the
case of reputable British manufacturers,
although if the valve is of foreign manu-
facture there is little you can do, and it
is best to profit by the experience and
eschew foreign manufactured valves in
future.

0000

A Compact Portable,

1 wish to construct a portable receiver
containing two valves, the main fea-

ture of which is compuctness, and for.

this reason I wish to reduce the num-
her of coils to a minimum. [ there-
fore do not wish to incorporate I.I,
stages, lut at the same time I wish
to have « reasonable range of recep-
tion, and should bhe glad of your
advice orx this mattcr, r.M. .

It is obvious that in order to compen-
sate for the absence of any H.F. amplifi-
cation in the receiver we must incorporate
a very efticient and smooth reaction
control system. Now, the ordinary method
of supplying reaction by using a swinging
coil is far too crude and cumbersome,
Foth " mechauically and electrically, for
inclusion in a portable receiver, and in-
deed it is beginning to be realised that

stamped addressed envelope for postal reply.

its days are numbered, even in the case
of * permanent ™ receivers. Fortunately,
it is possible to incorporate an efficient
system of reaction without using any
plug-in coils whatever, the frame aerial
being the only inductance used in the
circuit. The theoretical aspect of this
circuit was fully gone into in an articlo
appearing on page 117 of our issue of
January 27th. 1926, where full details of

parale gueslion must be accompanied by a

section of this journal for February 24th,
1926, and may thus be of small size.
Actually, it will be found that, provided
no fixed condenser is shunted across the
primary of the intervalve transformer, or
telephones in the case of a single valve
arrangement, the circuit will function
equally well without the choke, although
it is usually advisable to include it, be-
cause many people prefer to incorporate

| HT.+
H.F, CHOKE L HT.+
L ]
00003 mfd 1mfd

I Ir m 0.p. O.S.
0-0005 M 0-0001 l] H.Y.-
mfd ] O

mfd P, _|IS
a8,

. + -
] SWITCH =
LT.
+
-0

¥ig. 1.—Capacity reaction in a frame aerlal receiver.

the results obtained with it are given,
and consequently little more need be said
beyond the fact that the arrangement
illustrated in Fig. 1 forms an extremely
efficient and sensitive combination which,
owing to its simplicity, is quite easy to
handle.

Reaction, which is controlled by the
small 0.0001 mfd. variable condenser, is
exceptionally smooth, but at the same
time, owing to the fact that both sides
of the reaction condenser are at high
poteutial, it is well to provide an exten-
sion handle for this component. It is not
desirable to use a arge condenser, but it
should be of sufficient size to bring
about actual oscillation. When set near
to its maximum position many amateurs
use an ordinary 0.0003 mfd. variable con-
denser.- The IL.T.4+ terminal should he
connected to the centre point of the
frame. This latter component may be
wound on a former designed for fitting
into the lid of a suitcase. and may con-
sist of about 15 turns. 'The H.F. choke
inay conveniently consist of any of the
commercial chokes which are upon the
market, or alternatively can be cen-
structed in accordance with the instrue-
tions given in the ‘‘ Hints and Tips”

« fixed condenscr for the purpose of ad-
justing loud-speaker tone.

0000

What is *“‘ Low-loss *’ ?

I am bwlding a receiver degigned to gire
me a maximum of efficiency on the
B.B.C. wavelengths, Would  you
advise me to use low-loss coils or not ¢
I usk this because a friend has told
me that it is necessary to use low-
loss coils on warelengths only below
100 metres, and that such com ponents
are apt to be actually productive of
more losses on the D.B.C. wave-
lengths than if other components are
used. J. .

Since the term ““low-loss "’ is merely a
synonymn for high efficiency, it is obvious
that it would be impossible for high-
efficiency components to be productive of
greater losses on the B.B.C. wavelengths
than  would low-efficiency components,
otherwise logic would tell us that the
pseudo high-efficiency components were
really the low-efficiency components, and
vice versa. We think, however, that you
ave confused by the popular idea that the
term low-loss coil indicates skeleton coils
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wound with No. 10, or similar heavy
gauge wire.  Actually, of course, it is
obvious that in any circuit high-efficiency
or low-loss components will give better
results than their low-efficiency or
“high-loss " counterparts. ~ The con-
fusion arises from the fact that a design
of coil which gives high efficicncy and
is therefore a ‘‘low-loss” coil in a
frequency of 750 k.c. corresponding to
400 metres is not usually productive of
high efficiency on a frequency of 7,500
K.C. corresponding to a wavelength of 40
metres, and rice versu.

Usnally on wavelengths below 100
metres the greatest efficiency can be ob-
tained by constructing space wound coils,
using bare wire, and since the number of
turns required is relatively small the
length of the coil would not be large. 1f,
however, in order to reduce self-capacity
losses on a wavelength of 400 metres we
attempt to use a generously spaced coil
wound with bare wire it will result in a
coil of very great length and the overall
efficiency will be poor, far poorer, in fact,
than if we used a far smaller gauge of
cotton-covered wire. This point is
strongly exemplified in the recent low-loss
coil tests carried %uéc})ov this journal.

Adding an H.F. Stage,

I possess a conventiond three-valve re-
ceiver using plug-in coils consisting of
a detector with reaction and twv
transformer-coupled L.F. «tayes, 1
wish to construct an H.P. amplificr
unit for coupling to this rceeiver
awhen it is desired to receive distant
stations. 1 wish to be enabled (o
tune this 11.F. amplificr fo any wave-
length by means of plug-in coils, and
20 do not wish to wse the nevirodyne
syslent. 4. ¢ D W

Tt is fortunately quite a straightforward
matter to construct an efficient H.F.
amplifier for a conventional type of
receiver, such as you mention, without
resorting to the neutrodyne system by
following the connections given in Fig. 2.
The aerial coil can consist of a plug-in
coil of value suitable to the desired wave.
length, 1t is desirable to use an efficient
H.F. choke of a type which is specially
designed for use in an H.F, amplifier.
such as the Marconiphone choke, to men-
tion one specific instrument among
others. It is not advised that a plug-in
coil be used for an H.F. choke.  The
choke we mention is suitable for the
B.B.C. wavelengths and, in fact, all
wavelengths up to 4,000 meties.

Naturally it is assumed that you will
use the same batteries for the H.F.
amplifier as for the existing receiver, and
so there is no necessity to provide a separ-
ate H.T.— terminal on the amplifier, this
being antomatically formed by the L.T.-
connection.  Similarly, the receiver is
connected to earth ria the low-tension
battery connections, and no connection
need therefore he made to the existing
earth terminal of the receiver. The exist.
ing connections of the receiver will in no
way be upset, the erstwhile aerial cuil
merely becoming the tuned grid coil of
the detector valve with the reaction coil
coupled to it. It should not be forgotten,
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BOOKS FOR THE
HOME CONSTRUCTOR

Issued in conjunction with * The Wireless World”

« THE HOME CONSTRUCTOR'S
EASY-TO-BUILD WIRELESS SETS,”
by F. H. Havyxes., Price 1/6 net. By Post, 19,

« TUNING COILS AND METHODS OF
TUNING,"” by W. James, Price 2/6 net.
By Post, 2/:0.

“«HOW TO BUILD AMATEUR VALVE
STATIONS,” by P. R. Coursey, B.Sc
Price 1/6 net. By Post, 1/8,

«THE CONSTRUCTION OF AMATEUR
VALVE STATIONS' by Alan L. M. DoucLas.
Price 1/6 net. By Post, 1/8.

« THE HOME CONSTRUCTOR'S
WIRELESS GUIDE,” by W. Jaues. Price
3/6 net. By Post, 3/g.

“«MAST AND AERIAL CONSTRUC-
TION FOR AMATEURS,” by F. J.
A1NsLEY, AMLI.C.E. Price 1/6 net. By Post, 1/8.

Oblainable by post {remillance with order) from

ILIFFE & SONS LIMITED,
Dorset House, Tudor St.,London E.C.4,

or of Bookscilers and Dookslalls

however, that the aerial coil in the
original receiver should be changed in
iavour of a coil one size larger, the actual
value required being the same as would be
required in a tuned anode circuit for the
same wavelength, or, in other words, a
No. 50 on the normal B.B.C. wavelengths,
and a No. 250 on the 5XX wavelength.

HY+

YO AERIAL
TERMINAL
OF SET

- -0
fr-

1
>

0
-3

<

This unit is equally suitable for use with
a receiver embodying a tapped aerial coil
or for most types of commercial detector
and L.I. recciver. and can equally well
he used for extending the range of a
crystal set, in which case, of course, the
H.T.- terminal shown in dotted lines will
be needed, whilst at the same time a con-
nection shonld be made from the L.T.-
terminal of the nnit to the earth terminal
of the crystal receiver.
0000
Magnetic Saturation of Loud-speakers.
I have been told that apart from the dis-
tortion which way be infroduced
mechavaically by «a loud-speaker, due
tn incorrect design of horn, distortion
e be introduced eleetrically owing
to maynetic suturation. I should be

. 2.—Choke-coupled H.F, vaive for
addition to an existing receiver.

JUNE 2nd, 1920.

glad if you will explain what this is,
and how it causes distortion.
W. G. P.

Briefly it may be said that the iron
core of any electro-magnet is magnetic-
ally saturated when an increase in the
value of the external magnetising force
produces no further increase in the
number of lines of force passing through
the core, the core being, as the name im-
plies, completely saturated. As is well
known, if we take an electro-magnet and
pass an electric current of definite value
through its windings, there ave, as a
result of the magnetising force exerted
by this current, a certain number of lines
of force passing through the core. By
increasing or decreasing this current we
can produce a corresponding and propor-
tionate increase or decrease in the number
of lines of force passing through the core
within certain limits laid down by the
nature of the core construction, cross-
sectional area being one of the most im-
portant limiting values. If we continue
increasing the magnetising current it will
be found that the density of the magnetic
field will continue to increase proportion-
ately up to a certain point known as the
saturation point, when a further increase
of current no longer produces a propor-
tionate increase in the density of the
magnetic field. 'The case is somewhat
analogous to that of a valve in which,
by varying the grid potential, we can
obtain ‘a proportionate change in the
plate current within certain limits deter-
mined by the valve characteristics, the
limits being more widely separated in the
case of a power valve.

When connecting a loud-speaker in the
plate circuit of the valve, we first have
the steady magnetic field set up by the
passage of the steady plate current, We
can regard this in the nature of a * car-
rier " field upon which are superimposed
the modulations and variations due to in-
coming signals. Thus the incoming sig-
nals will tend to cause this steady field
to increase and decrease in step with the
incoming signals.  Provided that this
steady magnetic field does increase and
decrease proportionatfely with the in-
coming signals, all is well. Tt must be
remembered, however, that if the final
valve is a power valve the plate current
will be considerable, so much so, in fact,
that probably even the largest type of
** household ”’ loud-speaker will be satur-
ated, and if this 1s so the incoming sig-
nals will fail to bring about a propor-
tionate increase in density of the mag-
netic field, and not only distortion, but
also loss of volume, will result. This
explains the many puzzling cases which
many readers come up against, where
after taking great care and spending
much money in constructing a ** distor-
tionless” amplifier and using power
valves with correct values of H.T. and
arid bias and a large loud-speaker, they
find that the quality and volume attained
falls very short of their expectations.

The remedy is fortunately sinple,
namely, to avoid saturation by keeping the
steady plate current of the power vaive
out of the loud-speaker windings by using
a choke-filter circuit
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Plug in a LEWCOS
Coil — and listen !

HAT’S the test. 1t
makes all the duffer-
ence when yvou tune in
with a LEWCOS Coil.
Listeners  evervwhere
have been quick to
realise the quality and
advantages of  luns
guaranteed coil.

MATCHED TONE
B HEADPHONES

F you’re fond of sitting up in the wee
I sma’ hours to stretch a hand across
Ask your dealer for a demonstration. Fach LEWCOS Coil | the world, Matched Tone are extremely
-is tested in our laboratory. Tt is then boxed, scaled up, and | able confederates,  \With radio you span
I .

reaches you in perfect condition.  Be sure the TLEW scal is . . 9
unbroken. ! l " continentsand with Matched Toneit be-

= S comes casier, “‘comtficr”’ and much more

No.

50354050 100 | 150 | 200 | 250 | 300 : X .
e 46:'4:6' alcmET el ie } DR cfficacious. Distant signals stand out
rice| 4/ / / /=15’ i . L q
(e ARSI L BRI T | clearly ; Matched Tone grope in the

o J | ether with unfailing accuracy. The
specially matched reccivers make them
super-sensitive and tone perfect. You

. b l arc logging a new call - sign every

Inductance COiI | day with Matched Tone.
' N\ 20/ -
LEWCOS advantages : Table-Talkey Brandola Audio Transformer
High electrical efliciency with great 30/- 90/- 17/6

mechanical strenglh.

Great selectivity resuldting in ex-
tremely fine funing.

Exceptionally low high frequency
resistunce with sucreased signal
strength,

THE Brandes Limited, 296, [Regent Streel, V.I.

it LONDON ELECTRIC WIRE ’
{CO. and SMITHS LTD.,

Manufacturers of Glazite
Playhouse Yard, Golden |
Lane, London, E.C.1. JJ | Mt s
JuLD.

Advertisements for ““ The Wireless World ™ are only accepted from firms we belicve to be thoroughly reliable, A2
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£10 Weekly in Cash Prizes

Simple Competition
for all Readers of “The Wireless World ”’

HIDDEN ADVERTISEMENTS

Below will be found six reproductions 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.

ANy s
' for the third
for the first correct solution
correct solution opened.
opened.
7 2
\\ 4'0 and
consolation
3 4 .
prizes of
10/-
Each
for the secolnd 1 ‘. o for the next four
correct solution - correct solutions
opened. opened.
& 6

CONDITIONS

1. All solutions must be written on the <pec qupain appeating
on an advertisement page in this :~~ue wiul adcressed o The
Wircless World, Dorset  House, Tudor $S:ireet, Loadon., E.C.y,
i marked ¢ Hidden Advts’ in bottom left coruer.

number ot eutries. or alterations on
dizqualify the entry.

4. The first prize of £5 will be ;3\\'.111]0(1 for the first correct
solution opvied ; the second prize of £2 to the next correct solution;

Erasures a coupon will

Clues will not, of nccessity, appear in the same way as in the
dvertisement page, but auay be inverted or placed in sone
othwr position.

3. In order that town and country readers may conwste on
cqual terms, solutions will not be dealt with antil 10 am. on
Monday next. All solutions received lefore that date will b
rctained untit Monday morning.  Conipetitors may suaiit any

the third prize of £1 for the third, and four consolation prizes of
1¢ «ach for the next four correct answers. In the cvent of no
1ewders sending correct solutions the prizes will be awarded to the
cuinpetitors whose solutions are most nearly correct.

5. The devision of the Advertisement Managerof The [1%ircless
Workd is final, and no correspondcnce  can be entered into.
Cuompetitors enter oa this distinct understanding.  No member of
the staff of the paperis penitted to compete.

Mention of " FThe Wireless World,

when writing to advertiscrs, will ensure prompt allention,
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Wear the finest British Headphones
and WIN

A SIX VALVE DE.LUXE RECEIVING
SET OR A LARGE CASH PRIZE.

In order to introduce to the public their wonderful new wireless invention,

the makers of H.M.H. HEADPHONES offer three valuable prizes, together

with 25 sets of Headphones as consolation prizes, for the best solutions
received of the cross-word puzzle given below.

Members of the Staff of the Company will not be allowed fo compete.

Ist Prize A SIX VALVE DE LUXE RECEIVING SET or £50 Cash.
2nd A FOUR VALVE » £25
3rd ,, A TWO VALVE w o £10 ,,

and 25 CONSOLATION PRIZES of a pair of H.M.H. HEADPHONES.

This Competition is also appearing in two other leading Wireless Journals,
and a sealed solution is in the keeping of the respective Editors.
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SPECIAL NOTICE. #*

The closing date of this competition
which also appeared in this Journal
on May 5th, has owing to the recent
strike been altered to June 19th, and
Coupons from the earlier issue will
also be accepted in connection with
same, providing they reach us not
later than June 19th, accompanied
by P.O. covering the amount of
entries submitted.

i) ” ”

b2

Ll e Kl L Tl f L e —
YOU HAVE ONLY TO SOLVE THIS PUZZLE. CLUES ACROSS. CLUES DOWN.
1, Pertaininy  to $7. Anything 2. Near, 5. Memorandum
the Lodestone. ronod, 3. Obtain. of debt.

I | 2 3 4 5 6 7 El 1o 6. Coofine in =a 39, A soft bog or 4. An aromatic 36. Sergeant, abbt,
cage. marsh. plant. {army).

I 12. To draw 40. Anallowance or 5. Perlod, 37, Ladiea’ neck-

I 2 i3 4 15 asunder, pension. 7. Born. wear.

' 14, Where {he sun 42, Longing desire 8. To thkrow or 38. A large quan-
riser. 44, (Prefix) meane fling. tity.

] 17 8 9 20 21 16. Negative term, ing agalust, 9. Beast of hunicn 41. A widow,
1K, Une guilty of 46, A prieat 10. Great {(abht,). 43. Bupreme happi-
treason. {ancient). 11. To supply with. ness,

l 22 23 24 s 21. Denotes certain 4R A meadow. 13. Hoarded. 45. To reply to.
make of motor 50, Negative tern. 15. To cover by 47. 1talian coins.
cycle. 82, Used for dreas- wrapping. 48, Sediment.

I 26 2?7 - 22, To lower head- ing wounds. 17, labricates, 49. A boy's name,
lights. 83. Conceals, 10. First " Russian 61. A wuve-like

24. A bay or creck 64, lustigates. Emperor.”” mouiding.
29 30 3 32 33 (Shetland). 55. Anger., 20. Beer (reversed), 56. To irritate.
23. Used for shoot- 87. A girl's name. 21. Kind of motor 63. Despatched.
3 ing arrows, 39, Join together car. 6). Foudle,
34 |35 36 37 38 26. Furze or gorse with a needle. ?3. Pertaining to o 62, Meagure of
> shritha, 60. Church of Eng- metal. Eloth.
27. Four-foote:d land (abbt.). 256. Houses, 63. Make brown.

S 39 40 animals, 81. Oftered as nxift 30. Flow of blool 64. Female animal,

g 28. A lump or ridge 6J. Errors excepted to the face. 66, Knock out
on metal. (abibt.). 32. Giwes notice of (ahbt.).

41 42 43 44 45 29, Estrblished 66. Bottomof a’ship danger. 68, Near (abbt.).

5 {abbt.). 67. Shortly.

- 3t Tg;' heak of 69. A vessel tor entriea must be accompanied by P.O. for 1/-
= [+6 ? 49 9 50 (50 . rd, . hollingliquit made payable to H. Morser & Co. (Wireless)
> 33. lA girl sll;nme. 70. Penetrates. Ltd., and must be crossed * & Co,"

b 34. 1s unwell. 4.—A8olutions must reach H. Morscr & Co.

32 53 54 RULES OF ENTRY. {Wirelesn), Ltd., 67 and 68, Hatton Garden,
1.—Prizes are awarded strictiy for the ski* London. E.C.1, not later than June 19, 1426,
shown in the solving of this puzzle. 5.—Solution and names and nddresses of
55 56 57 58 59 2.—The first prize will be awarded to the  prize winners will appear in Tae WIRELYSs
competitor sending in the correct solution. Wunwn, Jane 30, 1926,
8honld more than one correct molution be 6.—All prizes will be forwarded to successful
o 61 62 63 64 65 received, prizea to the total value will be competitors without delay,
divided amonk the successtul competitory, 7.—No correspondence can be entered into,
Ul 3.—Fvery purchaser of a pair of onr H.M.H, and the decision of the Directors of H. Morser
6 67 66 Headphones (direct from ns) will be entitled to & Co. (Wireless), Ltd.. must be accepted as
3 free entries in this competition. All other  final and binding.
69 70 ToH. MORSER & Co. (WIRELESS) Ltd., 67 & 68 HATTON CARDEN, LONDDN, E.C.1
Dear 8irs,—1 enclose P.O. value........ as Entrance Foe for the Enclosed Solutions.
(Please use Block Capitals, In ink.)
W.w.
4
L T T 0000 A000 G a0 o . . PR P
NAME ADDRESS s .
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“Cabinets of Distinction”

SOUNDLY CONSTRUCTED OF
BEST QUALITY TIMDER ARE

THE EMBODIMENT OF 50
YEIRS'  MANUFACTURING
EXPERIENCE IN HIGH
GRADE CABINEI WORK.

A GUARANTEE OF SATISFACTION
TO EVERY PURCHASER.

PANEL INSIDE | DARK
Do MAHOG|
81ZE PTH! OAK OTHER
1227 & | 186 | 19%
- — | sizes
1837 8 (2| 26- | oo
2x7| 8 |26 | 30/ |

Write direct if your dealer cannot supply.
“Panels of Distinction” also supplied.

W. & T. LOCK, ST. PETER’S WORKS, BATH.

Adverstisements for “ The Wireless World ' are only accepted from firms we

HAND POLISHED SOLID OAK
OR MAHOGANY WITH SLIDE

BASEBOARD.

For any circuit,
any set,
anywhere

Bracket for back-
of-panel mounting,
2d. each extra.

belicve to be thoroughly reliable.

VALVE HOLDER

Gives perfect insulation, brass sockets alinost
entirelv air-spaced, minimum capacity cffects.
One-hole fixing to base board, or above panel;
easily mounted below the panel.

Comnplete with soldering tags and fixing bolt.

ATHOL ENGINEERING CO.,
Seymour Road, Crumpeall, MANCHESTER,
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MISCELLANEOUS ADVERTISEMENTS.

NOTICES.

THE CHARGE FOR ADVERTISEMENTS in these
eolumns is :

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

Name and address must be counted.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh

uctions the emtire ““copy’” is repeated from the
previous issue : 13 congecutive insertions, 5% ; 26 con-
secutive, 10% ; 62 consecutive, 15%.

ADVERTISEMENTS for these columns are accepted up

to FIRST POST on THURSDAY MORNING (previous
to date of issue) at the Head Offices of ‘‘ The Wireless
World,’”’ Dorset House, Tudor Street, London, E.C.4, or
on WEDNESDAY MORNING at the Branch Offices.
19, Hertford Street, Coventry ; Guildhall Buildings,
Nhawaa‘txon Street, Birmingham ; 199, Deansgate, Man-
chester.
. Advertisements that arrive too late for a particular
issue will automatically be inserted in the following issue
onless nied 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 —2—7; payable to ILIFFE
& SONS Ltd., and crossed Treasury _ Notes,

_ & CLo.
being untraceable if lost in transit, should not be sent as
remittances.

All Tettera relating to advertisements should quote the
number which is printed at the end of each advertisement,
aod the date of the issue in which it appeared.

The proprietors are not responsible for clerical or printers’
errors, although every care is taken to avoid mistakes.

NUMBERED ADDRESSES.

For the convenience of advertisers, letters mav 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 ooo, c/o * The Wireless World." Only the
number will appear in the advertisemeat. All replies
should be addressed No. ooo, c/o ** The Wireless World,"
Dorset House, Tudor Street, London, E.C.4. Readers who
reply 1o Box No. advertisements are warned against sending
remittance through the post except in registered envelopes ;
in all such cases the use of the Deposit System is recomumended,

and the envelope should be clearly marked * Deposit
Department.”
v~ DEPOSIT SYSTEM,

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

. The time allowed for decision is three days, during which
timne, if the buyer decides not to retain the goods, they
must be returned to the sender. If a sale is effected we
remit the amount to the seller, but, if not, we return the
amount to the depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject 1o there being no
different arrangement between buyer and seller, each pays
carriage one way. The seller takes the risk_of loss or
damage in transit, for which we take no responsibility. For
all transactions up to {10, a deposit fce of xﬁ is charged ; on
transactious over {ro and under {50, the fee is 2/6; over
£50, 5/-. All dcposit matters are dealt with at Dorset
House, Tudor Street, London, E.C.4, and cheques and
moneydorders should be made payable to llifle & Sons
Limited.

THE SALE OF HOME-CONSTRUCTED UNLICENSED |
APPARATUS.

A New Service to our Readers.

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

The person desiring to sell, in sending us particulars for
his advertiseinent, will in every case make use of a Box
No., and should add to the price which he requires the
amount of rovalty customarily paid by mauufacturers, vis.
in the case of Marconi Patents the amount should Le
calculated at 12/6 per valve holder,

1f the purchaser is satisfied with his purchase, the sum
realised will be forsvarded to the seller, less the amount
due in respect of royalties, which amount will be paid by
“The Wireless Workl ™ to the owners of the patents
concerned, and a certificate will be handed on to the
purchaser of the set.

FOR SALE.

QOD Horns for all speakers and gramo-
phone attachments,  There's one for
Amplion Junior, ditto goosc-neck bascs, Lis-
senola, cte. There's only one best; it’s the
* Allwoodorn. "' —Manufacturer : H. Maddison,
2a, Ronald’s Road, Highbury, N.5. List free,
(1914}
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For Sale.—Contd.

SCILLATING Zincite and Contact, 2s. 6d. ;
simple, original circuit, 1s.; excellent
results ; other parts stocked.—Ledsham’s, 297,
King Street, Hammersmith. (1888)
ALVES '—Special offer of limited quan-
tity only, 3v. .06 amp, gs. each; sv. .2§
amp. power, 12s. cach. Best make. Fully
guaranteed.—F. Leng, 153, Onslow Gardens,
Wallington. (2062)
ACOBLEAN Oak Wircless Cabinets, direct
from makers, 33s. Puacked free.  Car-
riage paid.  Send for illustration, ete.——Wni

Nurse, Union Street Cabinet Works, King's
Lynn. (2009)
OUR-VALVE Fuamily Recciver, 2 pairs
phones,  loud - speaker, accumulator,

valves, coils; £15.— Box Soor, cfo \WIRELESS
Worwp Office. (2091)
OMPONENTS for the Lnthusiast.—For

) short wave, superheterodyne, neutrodyne,
and standard circuits 1 ** Standardize on GR
Parts Throughout,” made by General Radio
Company of America. lusist on " GR " trade
mark ; look for the red cartons. lLow Loss
Condensers (29 styles); Wavemeter and Filter
(cuts out ** locals,”” direct rcading, accurate
to 1 per cent.); Superheterndyne ¢ Matched ™
Transformers; Noiscless Rheostats, Potentio-
meters ; Variocouplers ; Variometers ; Chokes ;
Transformers ; Ammeters and Milliammelers ;
Laboratory and Lxperimental Apparatus, cte.
Send for complete list (post free) and for
interesting booklcts ** Truth Abour Variable
Condensers,” ** Stop Interference,” ** True
Mirrors of Tone Quality,” ‘* Low Loss
Coils.” In use world over. Cash iron guar-
antee. Reasonable prices, immediale des-
patch.—Sole Fnglish Concessionaires, Claude
l.yons, Dept. ** I, 70, Oldhall Street, Liver-
pool.  ‘london Stockists, lamleys, 200,
Regent Street, (2090)
60-\’()1.'1' \Wet Ceil Iligh Tension Bat-
teries, genuine  Leclanché;  21s.3

trade supplied, lists free.—Tennants, Hylton
Road. Sunderland. (2092)

SUI‘ERIUR Three-valve Set, in mahoguany
k case, 13in. X 10in. X roin., specially made
for experimental work. any circuit within
three valves and crystal may be wired in few
moments without disarranging sct, best com-
poneits throughout; particutars and photo,
stamp ; hargain, £6 10s.—21, Sandiway Road,
Altrincham. (2093)
ROWN Microphone Amiplifier, z0s.; Brown
112 Loud-speaker, both L.R.—
PParker, Mundesley Road, North Walsham.

308, 3

(2004)
VALVE ALS. Receiver, complete  with
& 1-valve  amplifier, Amplion  Junior De

Luxe loud-speaker, 2 accumulators, batteries ;
Loy new this year.- Write J. C. Davis, g1,

Abingdon Road, Kensington, W.8. (2102)
I OA\NE-VALVE  Single Control  Super, 20
miles withour aerial, carth, or Irame,

joud-speaker. 4o miles on frame, all B.B.C.,
Continental and occasionally American

stations on poor acrialj just as casy to build |

as a crystal set, and total vost, including
nhones, DL.E.a6 valve, is 33s5.; run off two
4iv. flashlamp cells ; abolish accumulator and
I
Ji

|

v,
[.7. worries; full details and diagram, 2s.—
i, Makin, 6, Bourne Road, Stoke, Coventry.

(2096)

For Sale.—Contd.

ARCONIPHONE Long-range Two-valve
Receiver, absolutely perfect order ; near-
est cheque to 4 8.—DBonnett, Trinity Hall,
Cambridge.  Also
ARD and GOLDSTONE Four-valve Set,
needing slight repair, all good siuff and
licensed; £b.—\bove. (2087)
ROIX ‘Transformers, 3.1 and §.1, guaran-
/  teed genuine; 4s. cuch, post 4d.; Con-
tinental Supplics.—497, Old Ford Road, Lon-
don, E. (2093)
WO Muilard of50 Transmitting Valves,
new and in perfect condition ; £73 175, 6d.
(each,—BAIJADHS, London, W.C.i.  (2097)
T OBERTS Reflex Neutrodyne Vaives, bat-
terics, 2 pairs phones, Lissenola, all as
new, also numerous components; reasonable
offer, whole or part ; stamp for reply ; genuine.
—Dunbabin, St. DPaul's Terrace, Newport
Pagnell. (2098)
L.F. Transformers for First and Second
Stage ; money-back  guarantec; 3s. 9d.
cach, post 4d.—Davis, 15, Bournmouth Park
Road, Southend-on-Sea, Essex. (2099)
AM.-\TEUR has many high-class Com-
ponents for sale. list furnished on ap
plication.—Hoare, Brownlow, Hindhead.
(2101
VALVE Loud-speaker Set, £2 55.; 0003
Formo variable condenser, with vernier,
4s. ; 2 ooos variable condensers, with verniers,

|

l

|
{

2

4s. 6d. each; Lissen L.F. choke, s5s. 6d.:
Mansbridge 2zmf. condenser, 2s. 6d.. Full

l

list on application.—lIloward, 3a, Shellficld
Road, Southport. (2100)

MISCELLANEOUS.

WIRELESS Doctor.—If your set is giv-
ing trouble or you want advice a com-
petent expert will call (anywhere in Greater
London) and put you right. No result, no
charge.—Alexander  Black, 24, Woodville
Grove, N.16. Clissold 3687. (2002)
OOK !—Why use 1L.T. Batieries if you
have electric light in your homes? Male
your own I1.T. unit from cither A.C. or D.C.
| —\Write for full particulars and diagram, en-
closing 1s. : Camberwell Electric Coil Winding
Co., 35. lidmund Street, S.E.s. (2043)

PATENT AGENTS.
ING'S PATENT AGENCY, LTD. (B. T.
King, Registered Patent Agent, G.B,,
U.S., and Can.). Free ** Advice Handbook
and Consultations. 4o ycars’ references.—
1463, Queen Victoria Street, London, E.C.4.
(0002)
ATENTS and Trade Marks Obtained.—
II. T. . Gee, Paient Agent, Member
R.S.G.B., AM.L.LR.E., 51-32, Chancery Lane,

l
1

London, W.C.2. ’Phone: llolborn 1525.
(o001}
W BRYSON, B.Sc.,, Chartered Patent
o Agent, 29, Southampton Buildings,
(2052)

l\\'.C.z. 'Phone : llolborn 672.

REPAIRS.

RANSFORMERS rewound to guaranteed
efticiency for 12 months, 4s., or exchanged
for another, any ratio, §s.; iron core wire-
wound chokes for L.F. amplifiers, 6s.—115,
l.inks Road, Tooting. (oo11)

Mention of “ The Wireless World,”” wiren writing ta advertisers, will ensure prompt attention.
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WANTED.

O Manufacturers.—Required,
weekly "GR!

about
* Universal

WRENTMORLE, 52,

Avenue, will be happy to receive com X e ; . fi dosiss 1 eal
L . oy ork aire s ; al-
munications from manufacturers of Wircless | POrousii, for work on aircraft design and ca

(2103)

Specialities,

SITUATIONS WANTED.

ADIO Engineer, ANMLR.E,, 13 years® ex-
perience, spark arc valve, PALG, certifi-
or
lunguages; disengaged
Worep
(2047)

cate, desires post responsibility home
abroad ; knowledge 5
September.—Box  5Soz,
Office.

162

WiIRELESS

BOOKS.

* Popular Wireloss, ™ o3

5 " Wireless Constructors ™' what offers »—
Morris, 02, Borwick Mvenue, Walthamstow.
(2088)

The
Home
Constructor’s

Wireless Guide
by W. James

HIS book forms a most con-
Tvenient little encyclopedia

of wireless technology : the
kind of volume to refer to when
in difficulties. It solves them
for you.

A few of the main features:

Outdoor, Indoor and Frame Aerials;
Earths ; Variometers for Broadcast
Wavelengths, Basket Coils, Plug-in
Coils, etc.; Coupled Circuits;
Common Faults in Tuners; Re-
action and Self-Oscillation; Special
Chapter on Sensitive Single-Valve
Receivers ; Double Magnification :
Points on Dry Cells and Accumu-
lators, etc., etc.

PRICE 3/6 NET.

By post, 3/10.

OWainable from Booksellers and W ireless Stores, or
directfrom the Publishers of **The Wireless Worldl,"

ILIFFE & SONS Ltd.,
Dorset House, Tudor St.,
London, E.C.4.

Advertisements for “ The Wireless World ** are only accepted from firms we believe to be thoroughly reliable.

Four
Receivers; firms desirous of tendering for
manufacture thereof please apply at once for
exact constructional details ; mention ¢ W.W. "
—Claude T.yons, 56, Oldhall Strect, Liverpool.
(2080)

Shafiesbury
| the

10

* Wireless
Worlds,” 53 “ Amateur Wireless,™

w.w.10

PUBLIC NOTICE.

CrviL SERVICE (AR MiNISTRY),
DESIGNERS® aND DRAUGHTSMEN'S COMPETITION.

COMPETITION by interview will shortly
be held for posts (pensionable under Civil
Service conditions) for engineering designers
and draughtsmen in the Air Ministry or at
Royal  Aireraft  Establishment,” Farn-

culations; wero engines, design and caleula-
tion ; perspective sketches for reproduction ;
wireless and other accessories: ground equip-
ment and deneral works machinery and plant,
The seales of satary of the posis are :—

Designers,  £7230-15-£7350 a4 year,

Civil Service Bonus.

Draughtsmen, Grade 1, £100-10-£7200 a
vear, plus Civil Service Bonus.

Draughtsmen, Grade 11, £l123-20-Ciz0
vear, plus Civil Service Bonus.

The competition will be open 1o (a) designers
amd driughtsmen serving at the Air Ministry
or at the Roval Aireraft Establishment, and
(1} other engineering designers and draughts-
men who have either served in H.M. Forees
or served at sea and heen awarded the British
Wiar Medal or the Mercantile Marine \War
Aledal.

Candidates must have attained the age of
24 and (unless they are serving under the Air
Ministry) must not have attained the age of
45 on st Japuary, 1026.  Regulations and
form of application may be obtained fromt the
Seeretary,  Air Ministry, S.2 (Room  464),
Adastral House, Kingsway, W.C.2, by whom
the completed form of applicanion must be
received on or before 19th June, 1926,

plas

reproduction
—volumea
—clarity

63/- |

Yonr get all theas
in Lricsson Super
Tone Loui-
speakers.

Made by a firm
with a genera-
tion's expreri-nce
in telephone roe
search. No distore
tion, Norattle—
Just cryctal-clear
reproduction.

Put one to follow
your pet  pover
valve snd you'tl
b mmazed.

18% high on woorl
hase.  Very el
Jow and pure,
2400 ohmas, 63 ..
Junior Super
‘Tone for  sisall
rooius, 36,

Write for lintx

The BRITISH
L.M, FRICSS0N
Mtz. Co., Ltd.,
67/73, Kingsway,
London, W.C.2.

SUPER TONE
LOUD SPEAKERS

Get the new

‘TENAX’ CRYSTAL DETECTOR

A low resistance rcliable ““Stay-put.” Iuvaluable for
all Valve-Crystal scts. Post free 4/6 C O.D.

THE TELEKTRON CO., 14, Lacy Rd., London, 8.W.15.

|

NN

7

4

Y

Lo!

la ke

Hear the gentle

qQ

”Z

oz

——accompanied
by the valve!

‘“Accompanied by the piaro,” the
programme said, but * accompanied
by the Vaive and piano” would be
truer of songs leard on many sets.
Every time the door shuts, or a cart
passes, or someone treads hcavily,
“Ping!” goes the valve and the
Lest notes of your iavourite melody
are drowned. .

But this unwanted
can - very easily be stoppud—by
tioating  your valves in Benjamiu
Clearer Tone Valve Holders.

The extraordinary  success  of  the
Benjamin Clearer” Tone Valve Holder
is due to the fact that it is perfect
in every dedail. No loophole has
been  left  awhcre  vibrations  could
possibly  reach the filameni—a  fact
Jou can gudge for yourself from the
accompanying  bricf  descriptions  of
s consiruction.

accompaniment

Tbere are  terminal
connexions for the
experimenter  and

soldering tags for tle
permanent set. The
Benjamin Clearer
Tone Valve Holder is
casily cleaned—little
or no dust can collect
in the sockets. The
springs themselves, as
shown in the lower at
the two diagrams,
form the valve pin
suckets, Nosolderinz
joints—all one solid
metal picce from tags

to valve leg. No
flexible  wire con-
nexions. The spring

supports are unot
affected by stiff bus
bar wiring,

2/ 9 each

]
......... -f
:
.

e e e mam—

P

g2

2

Zon 0

. N N

e

e

NI

SATIEM BEN7A M|N MADE

CLEARER TONE VALVE HOLDP
(ANTIHMICROPHONIC)

THE BERGAMIN B T s

Brantwood Works, Tariff Road,
Tottenham, N.17.

The Benjamin Battery Switch
verfect $e"n¢ co:?r,ol. 2- ﬂi."

4

L7

74

Asy



v2  ADVERTISEMENTS.

THE WIRELESS WORLD

JUNE 2ND, 1926.

~—

INDEX TO ADVERTISEMENTS.

PAGE
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Awdion Radie Co. . . . 12
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2
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Fuller's United” Electrie Works, Ltd,
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Gneral Eleetric Co. .6
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Lisenin Wircless Co
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Lustrolux, Ltd. . . 12
Mavconiphone Cooo Ltd., The

MeMichael, 1., Ltd.
Metro-Viek Sapplies, Ltd. .1

Midland Radiotelephone Manfs., Ltd.

Morser, H., & Co. (Wireless), Ltd. ... T
New Times Sales Co. . .. 2
New Wilson Elee. Manf, Co. .. e 2
Oliver Pell Control, Ltd.

Paragon Rubber Co., Ltd.

tt Bros. ... . oo 12
Radiare Electvieal Co., Ltd. ... . 2
Radio Deviees, Ltd,
Radions, Ltd. a0 Lo B2
Sifam  Eleetrical Inst. Co.
Stratton & Co., Ltd, . 3
Telektron o, .. . o1
Tolephone Manf. Co., Ltd. . 4
Vervard & Yates ... ..o 1
Ward & Goldstone, Ltd.

Watmel Wireless Co., TAd, The
Wilkina & Wright, Ltd. . .

H.T. Accumulators 3'7/6

60 Volts. 3 Actual Amp.-hour

S T

VYV VY YV VVVFPIVIVIVVVVVYY

€o-volt, 3-amp.-hour, oil submerged. Wil last a
lifetime.  Write for descriptive Folder.

SOLD ON APPROVAL SYSTEM. Obtainable oyly frem
ACCUMULATORS ELITE, 31, Waterhouse St., Halifa«.
Trade Supplied. Telephone: 1304,

Or from Messrs. CECIL POHLMAN, LTD.,
77, Great Portland Street, London, W.1.

D e ————— ———
VVVVVVVVVYVY: vw

@- ANTI-CAPACITY
= AIR-SPACE

VALVE HOLDER

Caparitly ant Volinge
Teakuge rs o ent
down {o the aheolute
minimum. Willimprove
any circuit.

Y

Model ¥ D,
Base-Roard Mounting 2/8 ea-h
Model ' E," Back of Panel, 2,8 ca:
Manwfacturers and Distributors for London and South England
JAMES CHRISTIE & SONS Ltd., 246, West St., SHEFFIELD
London Agents: A. F. Bulgin & Co., 10 Cursitor Street, L.CA

Agents—Remainster British Islee:
Mcssry, V. R. Pleasance, 56, FFargate, Shetfictd,

P Y VVVVVYVVVYV VYV YY
e R e T S i .

Let ounr valve making plant repair your Lroken
orburnt ont valves efficiently & promptly (m
makes). Guaranteed  equal to ew. Br
cmitters H o3 “DEST 2 and 3v types), Ti6,
Tower valves slightly maore, see list, No: repairs
able: 8, P W)

[ V.84,
RADIONS Ltd., Bollington,
=N Nr. MACCLESFIELD, Ches.
v—_ == —‘_1 Targest valvesrepairing frmin

the worid. List Free,

AT TR B TR T
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' THE HOME
CONSTRUCTORS

jtisy o suilo |
i| WIRELESS SETS

F X HAYNES

The Home
Constructor’s

EASY TO BUILD
Wireless
Sets

By F. H. Haynes.

IN T}IS book the author introduces
some entirely original sets which will
make a strong appecal to the home
constructor, on account of the sim-
plicity of construction and the fact
that they have not previously been
described elsewhere.

1°ASY TO UNDERSTAXND working
drawings are given, with practical
circuit diagrams, together with a sufii-
cient cxplanation of the underlying
principle to obtain a thorough under-
standing of the construction.

PRICE 1/6 NET.

By Post 1/9,

YOUSCAN TAKEIT
= FROMME!?

That our Summer
Caialogue contains
the finest Radio Bar-
gains ever offered.
600 Illustrations of a
wonderful selection of
unique apparatus.

Send 4d. stamps.
ELSCTRADIX
RADIOS,

£18,Upper Thames St.,
Loundon, E.C.4.

WIRELESS VALVES.

THE ECONOMICAL COMBINATION

2v. "06 H.F, & L.F. 9/- 2v. 34P.V.1l/-

Obtainable from Lewis's Ltd., Liverpool and
Manchester, and
LUSTROLUX LTD.,
i Nesr Macel

Parrs Ad

West

PICKETTS CABINETS volid-Lux

Takes panel  Mahogany  Oak
25/-

12 9 20/-
123X 12 35/- 30/-
12 X 15 40/~ 35/~
12 % 18 a5/- 40/-

Estimates—Per RETURN POST.
S:id for cabinet designs and iists free.
Picketts Cabinet (W.W.) Works, Bexleyheath, S.E.

LOEWE AUDION D.E. VALVES
FOR BENT RESULTS
AT LOWER COST!
Will give better results than many at
nearly double the price : specially auitable
for Super-het, Bets.
L.A.75.°15 amp. 2 volt, 10/8) If your dealer
L.A.74'06 amip. 3 volt, 11/6 \caivnot  sup-
L.A101, Power valve, ply send p.o.
3 amp, 4 volt, 21/- direct to
AUDION RADIOCO.,
52, Dorset Street, LONDON, Wi.

Obtainelle from all bookselleys ov from
the Pullisiicys of ** The 1Wireless Worid "' ©

ILIFFE & SONS LTD,,
Dorset House, Tudor Street,

LONDON, E.C.4

WoW.II

'VYVVYVVYVVVVYVYVYVYVVYWwY 22

WIRELESS Dbecomes much more interesting when you
are able to read Morse. Now is your opportunity
10 acquire a knowledge of the Morse Code.
PERRY'S AUTO-TIME MORSE SYSTEM,
Price 6d. net, By post 7., provides a ready means
of becoming proficient in Morse reception.

Published from the
Offices of ** The Wireless World,”
Dorset House, Tudor Street, London, E.C4

W, 24—

A48 Mewtiton of * The Witeless WWorld."" when seriting to advertisers, seill ensure prompt attention.
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II INVAILUABLE TO THE EXPERIMENTER II |

WIRELESS VALVE
TRANSMITTERS

By W. James.

The Design and Operation
of Small Power Apparatus.

This book deals thoroughly with the
design and operation of valve trans- I
mitters.  Written by a recognised
authority who has had a wide experi-
ence in the design and construction
of valve transmitting sets, it is essen-
tially a book for the practical amateur
experimenter.

270 pages : 210 photographs and diagrains.

Price 9/~ net.
Post free 9/9. II

Obtainable from leading booksellers or divect from
the publishers :
ILIFFE & SONS LIMITED,
Dorset House, Tudor Street,London,E.C.4. [|7

The
Home

Constructor’s

EASY TO BUILD

Wireless
Sets

THE HOME

CONSTRUCTORS
M tas « To BuiLD ]

WIRELESS SETS

FH HAYNES

By F. H. Haynes. L

IN THIS book the author introduces some
entirely original sets which will make a strong
appeal to the home constructor, on account
of the simplicity of construction and the fact
that they have not previously been described
elsewhere.

EASY TO UNDERSTAND working draw-
ings are given, with practical circuit diagrams,
together with a sufficient explanation of the
underlying principles to obtain a thorough
understanding of the construction.

Price 1/6 net. By Post 1/9.

Obtainable  from all booksellers or from

the Publishers of ‘‘The Wireless World'":
ILIFFE & SONS LTD., Dorset House, Tudor Street
LONDON, E.C.4. ’

A Service that gives Security!

ANY readers naturally hesitate to

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

a sale is eflected we remit the amount to
the seller: but, if not, we return it to the
depositor.

Full particulars may be found on the
Miscellaneous advertisement page at the
end of the book.

Use this service for your wireless
requirements and avoid all risk ! Sell
the apparatus you no longer require!
Write out your advertisement to-day
and send to—

PREPAID ADVT. DEPT , “THE WIRELESS WORLD,” DORSET HOUSE, TUDOR ST., LONDON, E.C.4.

each

addi-
tional
{ word

| 1d.

Advertiser's name and address must be counted.

1f a box number 1s required 6d. extra must be sent for postage on replies.

w.W.39

Advertisements for * The Wircless World ** arc only accepted from firms we believe to be thoroughly

reliable.
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“ARE YOU A PATIENT MAN ?

f200

IF YOU ARE

*Let’s see— five separate units give five capacities,
taken singly. Then I can have the first two in
series or parallel— total seven. Then the first
three all in series or all in parallel—two more.
The first and third and second and third in series,
total 9. Ditto, in parallel, 11. First and second
in series, and in parallel with the third—12 . . . . . 5
«+.. And the total number of different capacities
with the five units is ?” What is it ?

If you get it right,
you win £200!

Whatever your skill in counting capacities, hows
ever, the purchase of a Dubilicon will bring you
one sure reward. The Dubilicon gives any
capacity up to 0°011 mfd. simply by varying the
connections of the eight unit capacities of which
it is composed; so that by using the Dubilicon
you will ge able to select with unfailing certainty
the best value of fixed capacity for any desired
part of your circuit.

The Dubilicon is a multiple condenser containing
eight separate units, the terminals of each unit
being brought out to sockets on the lid. By
using Clix plugs (made by Mesers. Autoveyors,
Led., 84, Victoria Street, S.W.1) of which two
are given with every Dubilicon, the units can be
connected in a variety of series, parallel and com-
bined series parallel arrangements giving a very
large number of different capacities.

The uses and advantages of the Dubilicon, which
we have summarised above, make it more than
worth its low price of 30/-,

In addition, the purchase of a Dubilicon entitles
you to enter for the £200 prize competition. All
you have to do is to estimate the number of
different capacities you can get by connecting
up the first gve units in various ways.

Ask your dealer about one to-day—and mind you

enter for the £200 competition! He will tell
you all about it !

DUBILIER

CONDENSER €O (1925) LTD

ADVERT.OF THE DUBILIER CONDENSER CO, (1925) LTD.y DUCON WORES,
VICTORIA RGAD, N. ACTON, W.3. TELEPHONE ! CHISWICK 224Ie3-§.
B.P.8, 153

aﬁ%’corl -

Printed for the Publishers, ILirrx & Sons Lap., Dorset House, Tudor Street, London, E.C.¢, by The Comwall Press Ltd., Paris Garden, Stamford Street, London, S.E.x.

Colonial and Foreign Agenta:

Uitk SraTEs—The International News Co,, 83-85, Duape Btreet, New York, France—W. H. Smith & 8on, 248, Rue Rivoll, Paria; Hachette et Cle, Rne Rdanmur, Parls.

BrrLaiun—W. H. Smith & Ron, 78, Marche aux Herbea, Brus«els.
' AvsTaalia—Gordon & Gotch, Ltd,, Melbourne (Victoria),

CaNapa—The American News

Innia—A, H. Wheeler & Co.. Bombuy, Allahabad and Calcutts.
8yduey (N.8,W.), Brishane (Queensland), Adelaide (8.A.)), Perth ( (
Co., Ltd, Toronto, Winnipeg, Vlnoozur,yl(onued, Ottawa, 8t. John, Halifax, Hamilton; Gordon & ‘Gou:h. Litd., ::;ol;)mpend News Co.,
it Wi Vi . Victaria.
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'W.A.) and Launceston (Tasmanla),
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“ Just listen to the difference

this LEWCOS Coil makes!”

Each LEWCOS Coil is
tested in our laboratory.
It is then boxed and
sealed up, and reaches
you in perfect condition
Be sure the LEW seal

is unbroken

LEAR as a bell the typical French Orchestra came
C through as the listener tuned in with his LEWCOS
Coil. Coil after coil had been tried and discarded

in an endeavour to realise that rare selectivity and fine
tuning so essential to complete radio enjoyment.

Test this new coil yourself. It makes all the difference.
Ask your radio dealer for a demonstration,

No. [ 25|35 (40|50 6075|100 | 150 | 200 | 250
Price [4/64/6|4/6[5/- 5/6 7/6 '

‘M

Inductance (’ozl

LEWCOS advantages :

High electrical efficiency with great
mechanical sirength.

300
- 110/

Great selectivity resuliing in ex-
iremely fine tuning.

Exceptionally low high ]nqumcy

W DD - N

resistance sncreased  signal
sirength.

' THE

\ LONDON ELECTRIC WIRE

CO and SMITHS LTD.,,
Manufacturers of Glazite

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

&

JUDD |

Mention of

1/2d per day

for keeping your

accumulator charged .’
(For A.C. use only).

the switch disconnects the Set and

ONF, balfpenny per day for keep-
ing your accumulator charged
even if you own a five-valve set,
That is how little it costs you with
a Rectalloy Charger.  And here is
how it is done.
The Rectalioy Charger is coupled
permanently (@) to your set, (b) to
vour Accumulator, (¢) 1o the electric

immediate!y sets the Rectalloy
Charger charging up your Accumu-
lator.
No mess, no worry, no cxpense.
You can forget your Accumulator
cxists—for the Rectalloy Charger
keeps it perpetually at  concert
pitch.
light §olckcl. When e A new model is now
you wish 10 use your : ¢ available tor charg-
set, the switch on ! MM;:&&;}SO‘:::;"“O 65~ : ing H.T. Accumula-
the Charger auto- i yodel B for a.c. voltage i tors. It is just as
matically cuts out : betwecuz(mand?boss- : simple to use and
the Charger and : Model C for recharging I1.T. : bas nothing to go
: accumulators froma.c.maine. : wrong. No moving
lator in Circuit, : All 40 tc 60 evelee - 80/ : parts, no rectifying
Afler the Broadcast- : Folder “W.D" post free on i valves, nothing to
ing is over reversing request. 1 require replacement.

RECTALLO)’

brings the Accumu-

The 1deal Battery charger

Rectalloy Ltd., Vulcan House, Ludgate Hill,

London, E.C.4
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CAXTON 4-VALVE CABINET

Made for Sets, “As good as money can buy,”
“Harmony Four Receiver,” “The Melody Three”
Special Cabinets made to Customer's measurements,

Prices quoted.

Cash with Order. Fumed Oak £1 5 O
l Dark or Jacobean Oak £1 10 0
Real Mahogany £1 14 0

Detachable 7 deep Base Board to muunt 21" by 7” panel to slide out of Cabinet {ront.
Also supplied at 10/- extra with two beaded front doors placed
2 ins. in front of the enclosed panel.

Ebonite or Radion Panels Supplied and perfectly Fitted at low extra cost.
All Polished with the new enamel that gives a glass hard surface

that cannot be soiled or scratched. SENT FREE.—Catalogue
of standard Wireless Cabinets in various sizes and woods.

Packed and delivered free in U.K. No. €3

CAXTON WOOD TURNERY CO.,Market Harborough

*“ The Wireless World,” when writing to advertisers, wsll ensure prompt attention.
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O those who value purity of tone and
fidelity of reproduction at their true
worth, the Marconiphone Type 21 (Two
Valve) Receiving Set, complete with
Sterling *‘ Dinkie *’ Loud Speaker and accessories
(including Royalty) at an all-in price of

£14-14-0

is unquestionably the utmost value in Radio
Equipment,

VERYTHING in this outfit, which is con-

structed of the highest-grade components—
‘¢ Ideal’’ Transformers, Marconi Valves, etc., is
of the famous *‘ Marconi’ quality, and the
cabinet has a plain dignity which harmonises
with the furnishing of every home. In all
ordinary circumstances this instrument will
operate a loud speaker successfully at 50 miles
range from a main broadcasting station. The
wave-range is practically unlimited by means
of interchangeable coils.

HE Marconiphone gives life and charm to

everything that is broadcast—it is the out-
come of close concentration upon the scientific
problem of radio reception—the most efficient
two-valve receiver obtainable anywhere.

Write for Publication No. 437.

The MARCONIPHONE Co., Ltd.,

210-212, Tottenham 'Court Road,
London, W.1.
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Has the Receiver you contemplate D

$\€\-\-mwr { / purchasing all these conv:):if:)c:: °

MELLOWTONE
ALL Batteries inside the Cabinet . e e e e 1923
LOduglly ‘rluq ":i, C(}:llsl .. e e e e :g%g

eads already htted with Plugs, etc 56 oo 0o oo oo
The RECEIVER TONE CONTROL (Mellowtone Patent) .. .. .. .. 1924
h at | S Panel Protected by Dust Proof Doors - - .. 1924

Cabinets hand made from Seasoned Oak or Mahogany, French
Polished 1924
YEARS AHEAD 12 Months uarantee o o o e 1o
Vernier Dials . - B |75
Aerial at Earth Termmals at BACK .. ... 1925
Unbreakable Battery Leads and Self Ad)ustmg Plugs ... 1926
The MELLO_[WTOI:E];FOUR" £24. TWO YEARS GUARANTEE .. ... 1926
The MELLOWTONE “TWO” §7 10s. The above are all ** EXTERNAL " advantages—the * INTERNAL "

Tax £1 5s. developments have been even greater !

MELLOWTONE STANDARD 1923 FEATURES are advertised

as innovations by competitors in 192611

Decide to buy MELLOWTONE—the Receiver that is
YEARS AHEAD. Write for [llustrated Catalogue.

'{imm .

« . BRETTELL LANE WORKS _..

TOYRBRIDO*

LONDON DEPOT: MELLOWTONE. 189 REGENT STREET, W.l.

e T AL -
Wiréless COUPON | I Charge your 1'1
- World — for | batteries |

| 1

[ 1 2 |v I
HIDDEN ADVT.” COMPETITION | | | at home |
This coupon is availabic until Monday 10 a m., June 14, 1926 anddispensewiththetroubles \!
Clue A .3' associated  with  Accumu- ||
No.| Eme_of_ édvertlser - ’Pflge [ i : lators and Dryv Batteries. i
i i
_-1- e ' Instal ‘!
5 i DARIMONT I
N : = ! “HOME - SERVICE” l.
S | BATTERIES |
- —— |
4 .[ L with Dull Emitter Valves, |
= ‘ ' o and obtain Charges in Car-
d . [ tons from your dealer.
o |
i .

‘| When the Cells require charging you empty
| the contents and refill with new solutions.

| cnter the above solution subject to the published
rules. Ask your dealer for particulars or write direct to :—Dept. A,

l DARIMONT ELECTRIC BATTERIES Ltd.

Darimont Works, Abbey Road, Park Royal, London, N.W.10

'Phone : 1 embley 2807,

Nane

(Please wrie sicutay

Adavess R - ; \‘I

A2 Mention of *“ The Wireless World,” when writing to advertisers, will ensure prompt attention. 13
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WHAT IS THIS ?
Buy the one -
and win the other!

The Dubilicon is a multiple condenser containing
eight separate units, the terminals of each unit
being brought out to sockets on the lid. By using
Clix plugs (made by Messrs. Autoveyors, Ltd.,
84, Victoria Street, S.W.1) of which two are given
with every Dubilicon, the units can be connected
in a variety of series, parallel, and combined series-
parallel arrangements giving a very large number
of different capacities ranging from zero up to
001 lp.F.

The Dubilicon, therefore, is of incalculable value
to the experimenter who wants to find the best
value of fixed capacity for any part of his circuit.

Every purchaser of a Dubilicon is entitled to enter
for the £200 competition. All you have to do is
to buy your Dubilicon from a Wireless dealer, and
find out the total number of different capacities
you can get by wusing the first five units. Full
instructions are given with every Dubilicon sold.

Get one to-day !

THE PRICE OF A DUBILICON IS 30/-—
AND THE PRIZE IS £200!

DUBILIER

CONDENSER CO(1925) LTD

ADVERT. OF THE DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS,
VICTORIA RD., NORTH ACTON, W.3 TELEPNHONE ; CHISWICK 2241-2-3.

I.P.S.195

Advertisements Jor ** The Wireless World " are only accepted from firms we believe to be thoroughly reliable.

WHAT IS THAT ?

\3



J  ADVERTISEMENTS. THE WIRELESS WORLD JUNE gTH. 1920.
Simple C titi
for all Readers of “The Wireless World ”
Below will be found six reproductions of fragments cut from the Advertisement pages of this
issuc of ** The Wireless World.”' Fach fragment is a clue. Can you from these clues identify the
Advertisements ? Seven cash prizes will be awarded to the first seven readers who send us
correct solutions. No technical skill is required, merely observation. There are no restrictions
or entry fees and the conditions are simple.
£5 / d -

)2 ] for the third
for the first - correct solution
correct solution opened.

opened.
i 2
and
consolation
3 .
4 prizes of
10/-
/'/' Each
for the second
1 I/' for the next four
correct solution correct solutions
opened. opened.
5 6
CONDITIONS
1. Al solutions must be written on the spccial coupon appearing number of catrics. Erasures or altcrations on a coupon will
ou an advertisement page in this issue and addressed to The disqualify the entry.
Wircless World, Dorsct House, Tudor Street, London, E.C4, 4. The first prize of £5 will be awarded for the first correct
and marked ** Hidden Advts.” in bottom left corer. solution opened ; the second prize of £2 t;) the next (i‘orrcct solutton;
. e q . A N the third prize of £1 for the third, and four consolation prizes of
f.dvfrltl;g:n‘w?llll(“o& Z‘ nbc&fssllg, a&f’e:f‘_'(fl‘,t‘chl" S"'rmf;l;‘ “31 aif""sollg': 10/ each for the next four corrcct answers. In the event of no
Aicanotition page, nay of vace © readers sending correct solutions the prizes will be awarded to the
er : competitors whose solutions are most nearly correct.
3. In order that town and country readcrs may compete on 5. The decision of the Advertiscruent Managerof The Wireless
equal terms, solutions will not be dcalt with until 10 a.m. on IWorld is final, and no correspondence can be entered into,
Monday next. All solutions received beforc that date will he Competitors enter on this distinct understanding. No member of
retained until Monday morning. Competitors may submil any the staff of the paperis permitted to compete.
A4 Mention of *“ The Wireless World,”” when writing 1o advertizers, awill ensure prompt attention 17
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Knoe anp DiaL
Fixgp wWiTH GRUB SCREWS KNOB & 4" Dia

BeauTiFuLLy
FINISHED

Y 124 11\ RSN

HanD CapaciTy

‘ SHIELD
«— STATOR
TERMINAL
g T ’ SELF CENTERING
: _— | BaLL Race
B e i A" QuAuiTy
- . e EBoniTE BusHeS
FricTion Cup | -
ﬁq FRicTion Discs
SECTION OF g i
X Dust Cover — g ! %) THRUST BaLL
RoTor TERMINAL { E e | Race
ADJUSTING Nur //\\ s ADJUSTING
e SPRING

PATENT APPLIED FOR

ORMOND develop the first precision STRAIGHT LINE FREQUENCY CONDENSER

This newest Ormond S.L.F. Condenser, now for the first Highest quality scientific instrument finish, handsome
time upon the market,embodies the famous Ormond Slow bakelite combined knob and 4 inch dia!, engraved with
Motion Friction Dnve. Special Ball Bearings ensure a 180 separate degrees, and separate slow motion knob.

smooth action, giving a liquid-like movement, f’lcnlltatmg An anti-capacity earthing shield, which may be fitted,
precise tuning adjustments with noiseless operations. insulated from the condenser,.and earthed .b_v a separate
Construction is robust, it has bright connection, and particularly useful

hen condenser is used in circuits
brass vanes, perfectly rigid, and the /_\ w .
heavily mckeued and polished end- where both electrodes are at radio

plates ensure minimum eddy cur- frequency potential.

rent losses. EE gg Easy to mount **ONE’’ and ** THREE"’
The moving vanes are connected to @ hole ﬁ.xmg. '

the frame, thus eliminating stray Terminals and soldering tags for
capacity effects. connections.

Spec:all\ shaped vanes give high

Note the astoundingly low prices:
maximum and low minimum cap.
acity, with true S.L.F. readings

' \ frue 51 pading 00025 micro farad -~ 19/=
t ( =
tremely low. Radio Feoquerer 199-205 Pentonville Rd., King’s Cress, 00035 , , - 19/6

I.ON DON, N.1
!osses. Special method of mount. ’Phone 00 ’ Clerkenwell 9344~5~ s 0005 ” ” - 20/‘
ing the fixed vanes reduces ‘Grams .. Tee Ormondengi, Kincross.’ . .
di-electric losses to a minimum. FfagTORY: wmsxm 8T., CLERKENWELL, LONDON, E.C." Complete with Knob and Dial.

9 Advertiscments for ** The Wireless World ”* are only accepted from firms we b2lieve to be thoroughly reliabls. Az
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The Chinese have a proverb
which says—

“One picture is
worth more than
ten thousand words”

TYPES AND PRICES !

RED TOP. For HF. us
18 vcltcsr \ ar:pc. 15/6

PLAIN TOP. Por Detector /
' 13 volts \l amp. 15/6
The new Cossor Stentor Two

GREEN TOP. Power Valve
' 18 volts \.'15 amp. 18/6

—therefore

XAMINE closely this illustration of

the new Cossor Point One. Observe
particularly the seonite insulator at the top
of the Anode —the key to the successful
solution of the old problem of truly Co-
axial Mounting. Week by week we shall
unfold the story of this — one of the most
Made remarkable contributions yet made to the
Under Science of Radio
Cossor Patents

/ /////

The new COSSOP Point One

Issued by A. C. Cossor. Ltd.. Highburv Grove. London. N.5. Gilbert Ad. No, 6298,

A6 Mention of *“ The Wireless World,” when writing to advertisers, will ensure dbrompt altention. 21
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In spite of the fact, however, that Mr. Fisk belittles

“UNDECIPHERABLE FOR THE 24 HOURS.”

E:\RI.Y last month Dr. W. H. Eccles, who, it will be
remembered, acted as Vice-Chairman of the Wireless
Telegraphy Commission which was appointed to under-
take the design of the Rugby station. in a letter to 77/

the importance of Rugby, he does not secem to be over-
confident  about the immediate success of ¢ beam”
stations, for he states that, as the result of tests, he holds
the opinion that when the ‘‘ beam ’’ stations are com-
pleted. if suitable wavelengths are chosen, they will com-

Tines, wrote :—* Rugby, in addi-
tion, affords one-way communica-
tion between the centre of the
Empire and all paoints that care to
equip themselves with simple re-
celving apparatus.”’

According to a statement which
appeared in a recent issue of 7'k
Daily Teclegraph, Mr. Fisk, of the
Amalgamated  Wireless Company
in Australia. is credited  with
having stated that, in Australia,
the Rugby station is ‘‘un-
Jdecipherable for the twenty-four
hours.”’

Such an announcement, coming
as it does so soon after directly
‘ontrary announcements have been
made by the officials here respon-
«ible for Rughy, seems to us to be
a mest remarkable comment which
challonges further investigation.

The Daily Telegraph, in view
of the statement by Mr. Fisk,
omiyents  that  ““ Our  greatest

B e S o o

municate with FEngland for twenty-

measure of hope for wireless com-
muniecation with our Dominions
overscas now rests upon the suceess of the short-wave wire-
less svstem ; < heam ’ directional wireless in particular.”
It is most unsatisfactory that public opinjon should
be led to put aside Rugby as a failure for Tmpire
communication simply on a statement made by one who.
it must not be forgotten, is directly interested in the de-
velopment and adoption of the ‘‘ heam *” system for com-
munication between this country and Australia.

6

v {1 four hours daily.  He states, fur-
$ CONTENTS. ¢+ ther, that the present stations using
+ e . . o
¢ ]‘ v ‘-1‘5'; $ short waves, with which he is ex-
L PITORIAL IEWS f . . o 0
- 4 o { 8 3
: AN AprToMAIIC RECEIVER 756 4 ])elr'lnllﬁ‘ntl?t,, '"(;)l'nm Sl?ﬁ]LlClll]y]
+ By A. P. Castellain b reliable for pubhc service, anc
i Tur Esskxce oF THE REFLEX 761 ¢ that he thinks that his company
¢ f - ) . .
$ e By l;i K. r““‘jl}- 5 ] should await the completion of the
* RACTICAL INTS AND 1ps i ¢ ’ ] af e
: Hicu-FrequeNcy RESISTANCE 767 4 heam Sta“(.)ps.’ with  their
: By S. Butterworth. p greater power ecfticiency and con-
+ Cumrrext Torics . .. 769 ¢ centrated energy, before accepting
: \\'m:‘u‘,ss WITHE TRE BYrRD ARCTIC = b messages.
+ {XPEDITION T X b .
: BROADCASTING  THE LOTGHBOROUGH 1 There hm(? :llready J'cen 30
. 2 many delays in the establishment
$ CARILLON o s o OU® b y ) L )
$ A New Hicu-FreQueEney AmeLrrier 774 of ““beanm’’ stations which have
3 By 1)]1; H. Krancke. % been promised for so long that the
by OGNS WIDISHRS . ) Y15 % future of these stations is still un-
{3 HnonSeeEp PHOTOTFLEGRAVILY (D¢ srtain. and whetl he del 2
By Panl J. Gordon Fischel. certain, and whether the delay 1n
NOVELTIES FROM OUR REsApERS 780 § the establishment of the stations
: \\'ml»:,r.lf.ss CIRcCTITS 1IN THEORY AND _ : is duc to technical difficulties or
$ Pracrier . . 8l ¢ to other rcasons is immaterial.
b¢ By 8. 0. Pearson. 3 wWe should lik e definite 3
+ Dioxeers or WIRELEss, 17 .. 785 4 € ghenll 18 iness ke nite 1n-
% By Ellison Hawks. $ formation before accepting the
¢ LEtTeRs 10 1€ Epiton 787 ¢ statement that Rnghy is ““ unde-
b it [P 789 ¢ cipherable for the twenty-four
S SO S Is = seeses hours” in Australia.
We cannot imagine that the

Post Office can afford to allow such a statement to pass
without some explanation. In our issuc of April 21st
we referred to the controversy which had arisen regard-
ing the ‘“beam™ stations mcrsus Rugby. and we ap-
pealed for a recognition of the distinctive merits of both.
Tt seems to us very regrettable that the truth should be
obscured by such contradictory statements as those to
which we have referred above.

A7
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HE receiver which is described in this article is one
which has been designed to meet the need of a

large class of broadcast listener—perhaps the
largest—namely, the listener who wants to hewr the local
station without being bothered with the adjustment of
many knobs. As a rule, this class of listener regards a
wireless set as an apparatus for giving him music and
speech in his own home in the same way that a gramo-
phone does, and the actual mechanisin of reception does
not interest him so long as he gets what he wants.

A Permanent Installation.

This automatic receiver has been designed with the
idea of its being placed in some convenient out-of-the-way
place and forgotten, as a set, until the batteries require
recharging or renewing, and as very low consumption
dull emitter valves are specified, this will only occur at
long intervals.

Nothing could be simpler than the installation and con-
trol ol this set. When a suitable place has been found,

Controlled by Connecting and Disconnecting

the Loud=speaker.
By A. P. CASTELLAIN, B.Sc,, D.I.C., A.C.G.L

one well out of the way for preference, and the batteries,
aerial, carth, and loud-speaker connected up, the local
station is tuned in to its best advantage, and the tuning
arrangements clamperl in position.

In order to switch off the set, all that it is necessary to
do is to disconnect one of the two wires going to the
toud-speaker (at the loud-speaker end, of course), while
in order to switch it on again, this wire is reconnected.
Tt will be seen, therefore, that the loud-speaker may be
placed wherever convenient; that it has only the usual
pair of wires to it, and that the set may be controlled
by a neat little switch on the loud-speaker. What could
be simpler than this?

However, the set has the
further advantage of automatic-
ally indicating when the hat-
teries require recharging or re-
placing, and also whick battcry
is al faull.

These indications

[ o\

4 |———os

r
Fig. 2.—Alternative con-
nections for choke

coupling between the
valves in Fig. 1.

are  as
follow :—

1. If the reception is normal and then fades away
fairly quickly, the low-feusion battery (usually accumu-
lator) requires rencwing or recharging.

2. If there are no signals at
all when the broadeast is known u
to be on, even when first switch-
ing on, then the ZJigh-tcusion
battcry requires rencwing.

Matters are so arranged that
the lugh-tension battery must be
replaced at the
point where it
will just begin

Fig. 3.—Method of winding

—O+H.T.o grid bias resistance.

—o+nT.,y to interfere with the quality of recep-
tiom—thus ensuring that good quality

—o+LS.  reproduction is alwavs maintained.

e o-L.S. Automatic Grid Bias.

An unusual featurc of the circuit is
the absence of a grid bias battery. In-
stead, there is provided an automatic
grid bias obtained across a resistancs
through which the plate current of both
valves is passing. This resistance is
tapped so that the correct grid bias

-08

=H.T.

mnay be found when the receiver is first
set up. (In Fig. 1 is shown the circuit

Fig. L.—~Complete circuit diagram of the receiver

o+LT. of the set, and in Fig. 2 an alternative
choke coupling.)

18
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An Automatic Receiver.—
This resistance is specially wound in order that it may
behave equally (i.c., have the same impedance) over the
p range of speech frequencies,
—° and thus give a grid bias volt-

-3 age independent of frequency.
This tvpe of winding is a
little  more  trouble than
straightforward piling on of
turns, but it 1s well worth

\reLay doing. As will be seen in Fig.
‘ 3. the method consists of
winding cach section of the
resistance as a loop. To do
this, the required length of
wire (from Table 1) s
measured out, allowing about two inches extra for soider
ing to the connecting tabs, then doubled to form a loop,

Fig. 4.~Connections of the
relay circuit.

il | il
i
"l;”\”

i

ji||
il
il

#ig. 5.—Dimensions of the A.T.I. and reaction coll formers.

and then rthis loop is wound on to the appropriate slot in
the ebonite former, starting with the looped end.

A fairly large number of tappings is provided for so
that the bias voltage may be adjusted in small steps and

Wireless
World

757

also so that there is plenty of adjustment to suit various
valves if those specified are not used. Fig. 6 gives the
details ot ccnstruction of the former and switch.

TABLE [.—EuRregA WIRE.

Length, yards Length, yards

S WG Per section. SW.G. per scction.
38 D 44 3
10 6 16 13}
42 4 47 1

It will be noticed that large condensers (1 mfd.) are
~hunted across the H.T. Latteries and ucross the grid

% & ?
1
. 111
¢ 2/ s
% ,

»

- 1'—'-14— 2:/5’2—"‘ "'! \t:%.

Fig. 6.—Constructionai details of former and switch for grid blas
resistance.

D—

bias resistance ;
amplifier valve will not oscillate, 7.¢.,
The Relay Control.

they are necessary to ensure that the
" howl

The rest of the circuit is normal, except for the relay
amdd its resistance. which are shunted across the amplifier
valve. Tor the benefit of thosc 10 whom a relay is an
unknown instrument, it may bhriefly be described as a
piece of apparatus which contrals a relatively large

General view of the complete receiver,
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Plan view of receiver with valves removed.

current by means of a relatively small current.  In the S/M 618A 1.7 mA.
number

present sct a commercial relay of the Post Office auto- 10,0000
matic telephone type is used, and may be obtained from jess than two milliamps, while its D.C. resistance is
Messrs. Elliott Brothers (London), Ltd., Century Works, zhout 10,000 ohms.

Iewisham, London, S.E.13. This relay hLas a serial The principle of operating of the relay control is

and operates on a circuit of

i % %

Fig. 7.—Lavout of com ts on the baseboard.
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LIST OF PARTS.

1 Variable condenser, 0-60025 mfd. (Ormond).

1 Fixed condenser, 0-0003 mfd. (Dubilier), No. 610 type.
1 Fixed condenser, 0-0001 mfd. (Dubilier), No. 610 type.
1 Fixed condenser, 0:005 mfd. (Dubilier), No. 610 type.
4 Fixed condensers, 1 mfd. (T.C.C.).

2 Grid leaks, 1 megohm (' Dumetohm’

holders.
1 Relay, 10,000 ohmn (Siemens).
1 40,000 ohm wire-wound anode resistance (Varley).

Approximate Cost

Dubiliery, and

2 Fixed resistors and holders (Burndept).

1 Choke (Pye).

1 8-stud switch (Bowyer Lowe).

2 Cosmos valve holders (Metro-Vick).

10 Terminals, ** M” type (Belling & Lec).

Ebonite strips, 12in. x lin. (Britannia Rubber Co.).
Ebonite panel, {in. x din. (Britannia Rubber Co.).
Ebonite tube, Sin. x }in. (Britannia Rubber Co.)

Ebonite lube, 6in. x 3in. diameter (Britannia Rubber Co.).
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Fig. 8.—Complete wiring diagram.

shown in VFig. 4, where only one valve is shown for
clearness.'

It will be seen that the relay coil in series with the
resistance R will be across the H.T. battery if there is
a connection between a and d—i.e. if the loud-speaker
is connected.  Thus, if the value of R is so chosen that
2 milliamps. flow through the relay coil when the H.T.
voltage is the lowest permissible—i.e., consistent with
goad qualitv—then the relay will operate and close the
filament circuit of the valves when the loud-speaker is
connected.

1t is also obvious that the relay will not work when
the H.T. battery voltage has fallen helow the ‘‘ good

VA description of the action of a relay is given in an article
by the writer in T'he Wireless World, June 2nd, 1926.

10

quality *’ value—thus automatically ensuring goad quality
output from the set.

Also it should be obvious that the state of the low
tension battery will not affect the working of the relay
in any way. thus allowing the volume of the loud-speaker
output to give an indication of the state of this battery.

Constructional Details.

Constructional details of the rest of the set are given
in Figs. 5 and 7, and wiring details in Iig. 8, and no
difficulty should be experienced in the assembling or the
wiring. The relay panel should be wired before it is
fixed to the baseboard. and three small screws with
soldering tags are provided in the design to facihtate
this.

A 11
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An Automatic Recziver.—

The various components used in the set are given in

tabular form,

The valves and

Mullard P.M.; detector coupled by Pye choke to Mul-
lard P.M.4 valve for a 4-volt L.'}'. accumulator, or two
Mullard P.M.4 valves coupled with a Mavconiphene 4: 1
intervalve transformer.
accumulator, valves such as the new

For a 2-volt

General Notes.

The use of * Radiese’ as a means of
international inter-communication, while
doubtless convenient, often results in a
quaint intermixture of languages. We
give, as an example, the following extract
from our contemporary, the ¢ Journal
des 8" : “Pse OM de m’adresser ren-
seignements sur votre reception du poste
de......... Veir QRA......... Mni tnx OM, best
73's."”

Our French contemporvaries are asking
if any amateurs who have unused or obso-
lescent valve receivers can spare them
for the isolated military stations in inoun-
tain regions, which during the winter are
liable to be completely cut off from the
outer world for several days. Particulars
may be obtained from E.C.M.R., 51 bis.
Boulevard de Latour-Maubourg, Paris.

On April 27th, Mr. J. H. Hollister
(U 9DRD) of Forest Lake, Kansas, re-
ceived A 7THI, Tasmania on telephony.
The T'asmanian station was using 27 watts
input and U 9DRD a regenerative detec-
tor with one stage of amplification. The
wavelength used was 34 metres.

Mr. F. R. Neill, GI 5NJ. Chesterfield,
Whitehead, Co. Antrim, tells us that on
19th May he was in communication with
KEGK, s.s. “Chantier’” of the Byrd
Arctic Expedition and was able to give
the operator news of Capt. Amundsen's
Polar flight. Signals were reported stroug
at both ends and the wavelengths were
37 and 45 metres respectively.

Capt. E. H. Robinson (G 5YM). Lang-
nmead, Pirbright, Smrrey, is at present
investigating what is apparently a curious
‘“jump’’ phenomenon connected either
with the aerial system or the method of
excitation employed at his station and will
welcome reports from listeners within
200-mile range, provided they give par-
ticulars of the receiver used, audiblity
on the ‘““R’” scale and time. G 5YM
will transmit morse for a period of 6 days
from this date at 6.0, 6.10, 7.0, 7.10,
8.0 and 8.10 p.m. on 44 metres. The
actual power will be indicated at the time
of transmission.

International Prefixes and Intermediates.
The allocation of official Nationality
Prefixes for amateur call-signs is still in
abeyance, and some confusion 1s caused
by the use of the same letter by different
countries; as, for example, the letter

A 12

intervalve couplings advised
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Mullard P.M.z may be used in both cases coupled by a

Marconiphone 4 : 1 intervalve transformer.

Transformer coupling is advised for all cases where a

are

very good aerial cannot be erected or where the distance
from the local station is over about five miles or in other
circumstances where maximum amplification is required.

In conclusion, for the reader who wants a no-trouble

set for family use the writer can strongly recommend this

automatic receiver.

Y ' was, until recently, used by India,
Urugnay and Yugo-Slavia. and R ™ is
still used by both Russia and Argentina.

We give below the indicating letters
now in general use :—

A Australia,

B Belgium.

BE Bermuda.

BO Bolivia.

BZ Brazil.

C Canada.

CH Chile.

co Colotmbia.

CR Costa Rica.

cs Czecho-Slovakia,
Denmark.

E Spain.

EG Egvpt.

F France.

G Great Jiritain,

GI Northern Ireland,

GwW Irish Free State,

Switzerland.

Hawaiian 1slands.

Italy.

Iceland.

Japan.

Germany.

Luxembourg.

Norway.

Mexico.

Morocco.

1oland.

South Africa.

Austria.

Portugal and Madeira (Stations in Maleira

have Ilig. 3 as distinguishuing  number:

e.g., P 3C0O.

Palestine.

Philippine Islands.

Porto Rico.

Cuba,

Argentine.

Russia,

Finland.

Sweden

SMDK),

Straits Settlements.

Poland.

United States.

Tunis.

Huugary.

Uruguay (also uses letrer ™ Y ™),
. Portable Stations.

India,

Yugo-Slavia,

New Zealuad.

WOOZESEHN“E"‘@E

ool
<m

{incorporated in cal'-signs; e.g.

NgXKg<any 2emEo

Danish Amateur Transmitters.

We understand from our Danish corrve-
spundent that amateur transmitters arve
now able (o obtain licences under the fo!-
lowing conditions : Maximmn input 100
watts, wavebands allotted, under 15, 43

47. 70-75. and 95-115 metres. Transmis-
sion is permitted all day except between
7.30 and 10.30 p.m. (18.30-21.30 .M.T.).
Through the courtesy of the Telegraph
Department, transmitters are allowed to
retain  the same call-signs as in their
unlicensed days, unless they wish to
change. These call-signs begin with the
figure 7 and the nationality prefix is D.
QRI, cards for Danish amateurs may be
sent via: Mr. James Steffenson (D 7J%,
Fhlersveg 8. Hillerup, Denmark.

French Official Short-Wave Stations.
With reference to the note on page 543
of our issue of April 15th, we are new
able, thanks to the courtesy of Lieut.
Sudre, of the Nogent-le-Rotrou station
(OCNG) in Fure-&-Loire, to correct and
supplement the information we were then
ahle to give. The call-signs and wave-
lengths of the “ OC ' stations are :—

OCDB
0cDI

Djibouti, French Somaliland. 72 metres.
Issy-les-Moulineaux, Tr.nsmits weather re-
ports *‘Meteo-Europz ™ on 33 metres at
1008 G.M.T.

Mont-Valerien, mnear Daris, {ransmits at
1,000, 1,100, 1,230, 1,330, 1.600, 1,90,
2,000, 2,100 and 2,200 G.M.T. ou 39 and 43
metres.

Nogent-le-Rotrou, Eure-ct-Loire,  festing
station, transmits on 29, 32 45, 48 and 72
metres,

Tunis, la_Casbah, transmits weather reports
* Meteo-Tunis " at 2130 G.M.T. and works on
4% metres.

ocMV

OCNG

OCTU

NEW CALL-SIGNS ALLOTTED AND STATIONS
IDENTIFIED

G 2BOC A. C. Porter, 1a, Manor Road, Brockley, S.T. 4.

G 2BVL (Art. A)) F. W. Miles, 266, Earlsdon Avenue
N. Coventry.

G 2DB {ex 2ANOQ). F. Graham Turner, 88, Chester-

ton Road Cambridge. Transmits on 23 and

45 metres.

G2HK ]J. Mecllanby and J. Somerset Murray,
Emmanuel College, Cambridge, transmit

normally on 90 metres but expect to bw

testing on 8 wmetres shortly. Also licensed for

23, 45 and 150-200 metres. (This was

formerly the call-sign of Mr. A, A. Campbell-

Swinton, at 60, Victoria Street, S.3.1.)

A. E. Marlow, Penn Road, Penn, Wolver-

hampton, transmits on 45, 90, 150-206 and

440 metres.

AI 1TA Capt. Filippini, Tripoli.

Andir  Experimental short-wave station of the Dutch
East Indics Military Air Force, at Aundir, near
Bandoeng, Java (Capt. G. M. Clausj.

EAR 21 Ramou de L. Galdames, 5, Estacion. Bilbao
(change of address)—(ex 2ANO).

I11AW Roberto Nessi, 13, Via Giuseppe Verdi, Milan.

I11CH Elio Faguoni, 63, Via Ghibeﬁina, Florence

SS2SE R. L. Earle, Electrical Engineer's Office,
Keppel Harbour, Singapore, trausniits on
37 metres, usually between 12.00 and 16.00
GAMUT. and occasionally from 21,00 to 23.00
GM.T.

TUN 2 G. Solet, Radio-Club de Bizerte, .. Box 72,
Bizertw, Tunis.

G 6HT
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REFLEX.

General Principles Underlying the Design of Reflex Receivers.

By P. K. TURNER, AM.LE.E.
(Research Department, Burndept Wireless, Ltd.)

ARDLY a week now passes without the deserip-
tion of one or more reflex sets, and it is cvident
that at last it has been realised that this type of
circuit is a legitimate economy and by no means a
 freak.”” It seems oppoitune, therefore, to give a few
notes on the general principles underlying the successful
design of these sets, so that the would-be builder, instead
of being limited to the particular details of the sets
described, will be free to design many sets to suit him-
self, which he can always do once he has mastered the
essential principles underlying a/l reflex sets.
Before we actually get down to the question of design,
a word abour names : | am constantly secing descriptions
of such things as a ‘‘ three-valve reflex.”” and then find-
ing that perhaps only one of the three valves is actually
doing double work. 1 do not call that a ¢ three-valve
reflex 7> myself. My idea of a ¢ three-valve reflex ” is
a set with six stages of amplification got with three valves
—not the easiest set to design or use! [ prefer myself
tc name my set from ‘the actual number of 7reflexed
velves, and then add (for example) ‘ with one I.F.
stage.”’

Analysis of the Reflex Circuit.

<

Well, now, there are three ‘“ units,”” as it were, which
are special in a reflex set and which can be combined
with one another and with well-known circuits to form
a great variety of compleie circuits. These are :—

(1) The conibined H.I. and I.¥. coupling between
two amplifying valves.

(2) The coupling from a dual amplifying valve to a
‘detector.

(3) The ‘‘throw-back *’ for 1..F. currents. from the
detector to a dual valve.

It will be simplest to give typical examples of each,
anid then proceed to show how they can be built up into
complete sets.

Iig. 1 shows the simplest type of really satisfactory
comnpling between two valves which are both amplifying
at H.I'. and 1.F. There is only one component in it
which is in any way out of the ordinary; that is the
H.F¥. transformer. It is possible to devise coupling
circuits on the ““ tuned anode ” principle, which do not
make use of a transformer at all ; but one gets into diffi-
culties with the I.F. coupling, and it usually means
providing an H.F. choke: so it seems simpler to use
thc transformer, especially as in this way it is quite
possible to get a step-up which is very much worth while ;
but before going into details as to the transformer we
may as well give the data for the other components.

The filament circuit shown in Fig. 1 is of the simplest
type, no provision being made for rheostats. Of course,
if the set is to he used fér broadcast listening, the two
valves will probably be of the same type, and one rheo-

7

stat can be used for both of them. On the other hand,
the experimenter will probably prefer to put one into
each filament circuit, so that he is in no way limited as
to his choice of valves after the set has been built. It
is, however, sound practice to use the same type of valve
for both, remembering that both are being used for the
same plll’])OSC.

Practical Details.

In arranging such a stage as this, the golden rule is
to choose a layout such that the high-potential leads are
short ; the important ones are those going from grid anr
plate to the H.F. transformer. From the bottom enc
of both windings of this H.F. transformer, short leads
should go to the filament circuit v7a the condensers A and
B. These are important, their duty being to by-pass
the H.F. currents round the windings of the I..F. trans-
former. In some cases the self-capacity of the trans-

former may be large enough to do this by itself, but the

hetter the transformer the less self-capacity as a rule;
it is much bettcr to insert these condensers, as then the
set will be much more stable if the transformers do
happen to have low self-capacity.

The correct value of these two condensers depends
mainly on the range of wavelengths to be received. but,

luckily, exact accuracy is not
,(-

necessary, so that one value
can be chosen and used over
quite a wide range of fre-
quency. For the broadcast
band, good values are c.oor
mfd. for A. and o.occ1 mnfd.
for B.  The latter is kept
small to avoid lowering the
tone of the L. 1. transformer.
In fact, the design here is
conditioned by having each
condenser large enough to
offer an impedance to H.I".
which is negligible compared
with the rest of its circuit,
while at the same time not
heing so large as to produce an undue lowering of tone
from the point of view of I.F. For Daventry and
stations ot wavelength in that neighbourhood, values of
o.002 mfd. for A and o.0o0z mfd. for B are likely to be
successful ; in any case, it is about right to make the one
in the grid circuit one-tenth of that in the anode circuit.?

The I..¥. transformer should be chosen for just the
same reasons as would lead to its selection for any other
set. If the finest tone is required, it will be large and

[ G.8.-
HT.3

Fig. 1.-—Method of coupling
valves amplifying at both
high and tow frequencies.

! The grid circuit is of higher impedance than the anode, for
one thing; also, a condenser across the secondary of an L.F.
transformer has a much greater effect on tone than one across
the primary.

A T3




762

The Essence of the Reflex.—

probably expensive ; but the user may be compelled to
make some sacrifice either to the pocket or to considera-
tions of space. In view of the fact that the valves used
in this part of the set will very likely be of fairly high
amplification factor, it will probably be hest to choose a
transformer of fairlv low vatio; 3: 1 is good, and it is
not advisahble to go beyond 4: 1.

Making the H.F. Transformer.

Now as to the H.1". transformer. It is quite a mis-
take to think that there is anything mysterious about this.
The requirements are : Two coils, with Jow self-capacity,
tight magnetic coupling, and as little capacity coupling
as possible. The low self-capacity is specified in order
to get a fairly wide range of wavelength before having
to change ; the tight magnetic coupling in orcer that the
single tuning condenser shall tune the whole transformer,
and not only its own winding; and the low-capacity
coupling between the two windings to ensure stability.
It is quite possible to use two ordinary plug-in coils, but
this is troublesome, as it means changing two things in-
stead of one. There are also various brands of trans-
former on the market, but. if you buy, make sure that
vou do get the tvpe intended for use with a tuning con-
denser ; there are several types on the market wound with
resistance wire or otherwise arranged to give a very flat
tuning curve for use without a condenser, and these are
quite unsuitable for this purpose. If. howcver, vour
tastes are like mine, vou will probably want to make
vour own. especially as it is absurdly simple. I use
formers of the type shown in Fig. 2, and usually make
them of shellacked cardboard—comparison tests made
with ebonite formers show that the difference is barely
appreciable—held together for winding and drilling by
one central screw and nut and in use by the valve-pins.

t+ig., 2.—Dimensions of a Fig.

3.—~Arrangement of
convenient size of former in H.F. trans-
for H.F. transformer wind-

ings.

saw-cuts
former to facilitate with-
drawal of the ends of each
‘winding.
A handy size for all hut the very longest waves is that
of which the dimensions are marked on I'ig. 2, hut the
dimensions are really not at all important provided the
number of turns is adjusted by trial. In all cases the
primary is wound on first, followed by a dozen turns of
cotton or silk thread to keep primary and secondary well
apart; the primary should occupy about }in. depth of
the slot. For convenience in winding—or, rather, in
finishing off—cut four slots in the lowe: flange, as shown
in Tig. 3; the ends of the windings are hrought out of
these and then taken under the nuts of the valve-pins.
As regards the actual number of turns, this is likely

A 14
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to vary a bit, even if the same dir:ensions are used ; the
number of turns wanted will vary with the stray capacity
in the circuit as finally built, while the number of turns
actually wound in a given space is not quite constant, as
the insulation thickness varies as between various makes.
But, as a guide, I give the turns I use myself. There
are two tables, depending on whether the primary or the
secondary is to be the tuned circuit. It is better to tune
the secondary, as hoth theory and practice indicate a
hetter efficiency.

TABLE I
Primary tuned by a 0.0005 mfd. condenser.
Wavelenath Slot Prim. Sec. Wire,
Sa Vidth, Turns. Turns. S.W.G.
(D.S.C.).
150—300. ....... & 25 25 24
300—600. ....... H 50 70 28
600—1200. ...... 3 100 150 28
1200—2500. . ... .. 4 200 400 36
2500—3000. . ... .. 1’ 400 804 36
TABLE 11
Secondary tuned by a 0.0003 mfd. econdenser.
Wavelength | Slot ) Prim. Sec. Wire,
averengti- 1 Width. { Turns. Turns. S.W.G.
| [ (D.8.C).
150—300. .. ... .. &7 30 30 24
300600 ... ... g 45 60 28
GOO—1200. .. ... 1 80 120 23
12002300 . ... .. 10 120 250 32
2500—H00Y. . ... £ 200 300 32

In actual practice there should be a good overlap
Letween the transformers; each will give a wider range
than shown here.

Best Values for H.T. and Grid Bias.

Lastly, as to values of anode and grid voltage. These
depend, of course, mainly on the valves actually being
used. The valves are doing pure amplification, and
should. therefore, be used on the straight part of their
curves and with sufficient grid bias. As I have shown
elsewhere, there is only one valve in any ordinary set
that nceds more than one cell of bias, and that is the
last cne when operating a loud-speaker. We can there-
fore assume that both the valves in I'ig. 1 are being
worked at 1} volts bias. Reference to the makers’ curves
for the valves to be used will give the right anode volts,
which should be such that all that part of the curve
between o and — 3 volts is straight.  For valves of fairly
high amplification factor it will probably be best to use
somewhere about go volts.

This, then, is the typical coupling in a reflex set.
Theoretically, we could repeat it as many times as we
like. but, as my readers well know, there will soon be
trouble with instability. In my own experience I have
usually found that one stage is easy, and two not too
difficult, but that with two it is desirable, and with three
absolutely necessary, to adopt some stabilising device of
which I will say more later.. Before this I will take up

10
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The Essence of the Reflex.—
the second unit of our three,
coupling.

Here there are a considerably greater number of cffi-
cient couplings. for in this case it is to be noted that we
are not trying to couple the two valves for both H.I.
and T.I. Obviously. there is no point in giving the
detector an L.F. input: in fact, we shall be sending the
[.F. cutput frem the valve before the detector either to
telephones or te a simple power valve if we are to use
a loud-speaker. For it is very difficult to make the last
valve of the set amplify H.I'. currents with reasonable
etficiency and stability. so that my considered advice in
all cases where a loud-speaker is to be used is to make
the last valve of the set a pure L.F. power valve.

which is the detector

Valve or Crystal Detector ?

Variety in the input coupling to the detector also arises
from the fact that the detector itself may be either a
valve or a crystal, My own preference is for the crystal
cvery time, both because it gives less distortion when re-
eiving broadeasting, and also hecause a valve used as a
detector is not doing nearly as much work as it might be.
But as 1 realise that some readers may have a strong
dislike of crystals 1 show couplings for hoth.

Fig. 4 shows the typical coupling where a valve is
being used for rectifving, Tt will be seen that the anode
cireuit of the previous valve is exactly like that of IMig. 1,
and the by-pass condenser should he of the same value
as A in that drawing ; but the grid circuit of the detector
itself is different. naturally.  As noted above. it does not
ontain the sccondary winding of the I..T. transformer.
which gaes to the wexs valve.  The detector grid circuit
ix put across the secondary of the H.F. transformer only,
and there is also the usual leak and condenser. These
should have the values found successful in other sets with
the particular valve to be used as detector; in fact. this
valve is just an ordinary grid current (letector, to be
treated as such.  No by-pass condenser is needed in the
grid circuit.

= ll +
LT.
TOGRID TO GRID
o8 POWER OF POWER
VALVE VALVE
WT.. To @B~ HT+ Y0 GB.-

Fig. 4.—~Coupling between
a valve detector and the
preceding reflex valve.

Fig. 5.—Tuned anode coup-
ling between the last reflex
valve and the detector,
The transformer coupling shown in Fig. 4 is the
simplest if there is a previous stage of H.I'., as the two
transformers will be alike, and thus simpler to make than
two different types of coupling. But if, as is often the
case, the valve before the detector is the first in the set,
and there is no objection to the loss of the ¢ step-up”’
to be got with a transformer—this is not great on the
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short waves, anyway—then the arrangement of Iig. 5
may be preferred. This is a simple ‘‘ tuned anode ”’
arrangement. with the exception that between the coil
and the H.T. battery comes the primary of an L.F.
transtormer, and that there is a by-pass condenser
(which corresponds, both in duty and in value, with A
in Fig. 1). As in Fig. 4, the grid leak and grid con-
denser have normal values.

C
G
L To anip T
4 e OF POWER
- VALVE
HY.+ LF TO G.B.-

Fig. 6.—~Connections of a
crystal rectifier in a reflex
receiver with H.F, trans-
former coupling to the pre-
ceding vatve.

Fig. 7.—~In a circuit of this

type a steady potential will

bt appiied to the crystal, due

to the anode current and the

D.C. resistance of the tuned
anode coil.

With the crystal detector, naturally, conncctions are
somewhat different. but those with an eye for the essen-
tials of a circuit will see that in Figs. 6 and 7, which
are for crystal detectors, there is very little real differ-
ence from the corresponding Figs. 4 and 5 for the valve.
There is only one noteworthy point: in Fig. 6 the de-
tector circuit itself is insulated from the anode circuit by
the H.F. transformer, and, as will be seen later. it is
probably also insulated from the grid circuit of the valve
which takes its output. Tn consequence there is a certain
amount of uncertainty as to the H.I. potentials in the
detector circuit, and in my own sets I usually get rid of
this by definitely connecting the hottom of the detector
circuit at one or other of the two transformers.

H.F. Transformer Ratios for Crystal Detectors.

Although it is not shown in the figures, there is one
important difference between the coupling to a valve and
that to a crystal detector : this is in the ratio of the H.F.
transformer. This ratio actuaily depends on the type’of
crystal to be used. Tor carborundum, use the tables
already prepared, just as they stand. For Perikon,
keep unchanged the number of turns for the tuned side
(whichever it is), and use for the untuned winding /e
same number of turns as for the tuned. For galena do
not alter the turns of the tuned side, but give the un-
tuned side fwo-thirds the turns of the tuned if the
primary is tuned, and one and a half times the turns if
the secondary is tuned. Obviously, Perikon—or some
detector of similar resistance—is the Dhest suited to the
connections of Fig. 7.

In the circuit shown in Fig. 7 there is another small
point. Owing to the fact that the steady anode current
to the valve hefore the detector passes through the cwil,
which has a definite D.C. resistance, there will be a
stcady D.C. voltage across the detector. The D.C. re-
sistance of short-wave coils is so small that this voltage
is negligible with them; but some long-wave coils have
quite a large resistance, and this D.C. voltage may affect
the detector, so that it works better one way round than

A 15
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the other. It is always worth while to try reversing the
detector.

Lastly, as to the value of the condenser C in Iigs. 6
and 7. This is a hy-pass condenser and also has a good
effect on the actual rectification ; but the important point
is that if C is too small it will not be a good enough
Ly-pass to ensure that there is only a negligible H. 1.
voltage on the primary of the L.F. transformer which is
connected across it. If there is any H.I". voltage across
the primary, capacity effects will certainly set up an H.F.
voltage across the secondary, and this sccondary is in the
grid circuit of one of the H.F. amplifying valves. ~o
that some of the amplified H.I". will be transferred back
to the input side, which is reaction. Hence, if C is not
big enough, we may expect instability. A sound value
for C is twice that of B in Fig. 1. The comparatively
large capacity across the primary of this L.I". transformer
is not likely to have an adverse effect on the L.F. tone.

because—as will be shown later—this transformer is nor-
mally a high-ratio one, with a comparatively sma'l
primary.

The ‘¢ throw-back ’’ is, in a sense, the essence of the
reflex type of circuit, and, therefore, must have careful
attention. Assuming that an L.F. transformer is to he
ased here—and it is the only really efficient method—this
part of the set may be arranged in one of two main types,
which we shall refer to as the *‘series’’ and the
‘“ parallel ” respectively. The series method, shown in
Fig. 8, is practically identical with the grid circuit of
Fig. 1, except that the primary of the L.F. transformer,
instead of being in the anode circuit of a previous valve,

TO
DETEOTOR

TO
DETECTOR
OUTPUT

QUTPUT

Fig. 8 —'* Series” method
of connecting detector out-
put to first reflex valve.

Fig.

9.—The
method of connection com-
plementary to Fig. 8.

** paraiiel *’

is in the output circuit of the detector. To facilitate
comparison we will call attention at once to the alterna-
tive parallel circuit shown in I‘ig. g. It will be seen
that. while in the series type the I..F. current goes easily
through the small inductance of the tuning coil. in the
parallel type the H.F. and the I..F. currents are separ-
ated completely by the stopping condenser D and the
radio-frequency choke E. ‘The latter type needs an extra
component—the R.F. choke—which is the reason why we
have not recommended it for the intervalve coupling of
Fig. 1, for there is otherwise no choice betwzen the twc
circuits for intervalve work.
circuit itself, there 75 an advantage in the parallel circuit.

We must remember that the output of the detector con-
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tains H.I'. currents as well as L.F. However large (in
reason) we make the condenser C in Fig. 6 or 7, some of
these H.IF. currents will get into the primary of the
throwback transformer, and by capacity coupling will
arrive at the secondary. In the circuit of Fig. 8 thesc
H.T". voltages will be added to those set up in the tuning
coil, and since they come from the output end of the
amplifier they will lead to a certain instability. In the
circuit of Fig. g the R.T. choke not only keeps the grid
currents out of the L.1°. transformer, but also prevents
these undesirable H.F. voltages in the I..I°. transformer
from passing to the grid
circurt.

With regard to the values
ot components in this part
of the set, the stop con-
denser D should be of the

| pfel v

Fig,

TO REACTION COIL

LF.

Fig. 11.—Showing how re-

action may be used in a

reflex receiver employing a
crystai detector.

10.—Stab-wound H.F.
choke coil.

same value as that recomniended for condenser B in Iig.
1. 'The choke E—at least, its minimum value—depends
on the range of wavelengths for which the set is designed.
It must have a large inductance compared with that of
a tuning coil for the wave to be received, and it must
have a small self-capacity.

In my present set I am using an Igranic “ slab ' coil
of the general shape shown in Fig. 10, containing 1,800
turns, and this is quite efficient up to 6,000 metres, which
is the longest wave it has been tried on.  For the broac-
cast wave-band, any good coil of, say, 200 turns or over
will serve.  If it is desired to wind a special coil, use a
former like that ot Ifig. 2, but without the four-pin fit-
ting, and wind it full of No. 36 S.W.G. wire, D.S.C.

Now as to the provision of reaction. Where a valve
detector is used. a reaction coil can be inserted in its
anode circuit, just as in any ordinary set, and coupled
hack either to the aerial coil or to one of the intervalve
H.F. transformers, or to the anode coil of Iig. 5 if this
is being used. In the case of the crystal detector circuit
of Fig 35 the coil can be treated like a reaction coil, but
the handling of it will seem a little queer at first, as it is
It will, however, be found quite successful. A
rather curious alternative, applicable to the circuits of
either I'ig. 6 or Fig. 7, is to open the crystal circuit
itself, as shown in I'ig. 11, and insert a reaction coil.
The writer, when he first tried this, did not really expect
it to work well, but in actual practice it has been a com-
plete success

We have now gone into the three special parts of the
reflex set, and the complete design of such a set from
this point onwards is a matter of individual taste and
skill.  With a fair outdoor aerial it will be found that a
two-valve and crystal set, one valve reflexed—or, as 1
prefer to call it, a one-valve reflex with one power stage
—will give good loud-speaker working up to about
twenty-five miles, while a two-valve set with one power
stage will get many European stations of good power.
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REACTION IN A SUPERHETERO-
DYNE.

Although 1t 15 quite common prac-
tice to omit the provision of reaction
between the plate and anode circuits
f the fst detector of a superhetero-
dyne recener, there is little doubt
that the extra sensitivity  resulting
from its inclusion can be of very real
value, and its use s recommended in
cases where maximum range s de-
sed under somewhat  unfavourable
local conditions.

1t an open acrial is used. there
wiil be Jivle difficulty in applying re-
action mm the normal manner, hy can-

HT
—
="
(L — s
| 'Il, =8 | l
A J TO LF.

Fig. 1.—Modifying a superheterodyne,

nccting in the plate circuit a coil
couplad to the grid inductance.  The
problem is rather more complicated
when dealing with a frame acrial set,
particularly when it is desired to add
reaction to xisting apparatus.  The
most obvious way of making the adi-
tion is to insert a small inductance in
«ries with the frame. coupling to
it a coil connected between the plate
and the primary of the input trans

former.  Both coils may be fairly
cnall, and their induetance values,
which will largely depend on the

»aount of damping present in the eir-
cuits, are best found by the method
of trial and crror. It should also be
remembererd that it may be necessary
to remove a few turns from the frame

3

1o compensate for the added induct-
ance ; otherwise the minimum wave-
length to which the ecircuit can be
tuned niay be unduly high.

When it is not possible to find room
for the coils necessary for the fore-
going arrangement, the adoption of
the circuit shown in IFig. 1 may be
reccommended.  particularly  when
leaky  grid condenser rectilication is
used.  This is a modification of the
Hartley cireuit. the centre tapping of
the frame being connected to the fila-
ment.  The reaction condenser may he
quite small; in actual practice a
maximum capacity of o.oocoo3 mfd.
is often sufficient. 1t should Lie noted
that 1f the mput transformer in the
anode circuit has a condenser con-
nected across its primary, the inscr-
tion of a radio-frequency choke in the
position  shown will Le necessary.
This choke should have the lowest
possible inductance value, in order
that. while deflecting a sufficient pro-
portion of the high-frequency currents
through the condenser, it may not
offer an appreciable impedance to the
currents of lower frequency to be
passed on to the T..F. amplifier.

0000

MATCHING IF. COUPLINGS.

A method of matching intermediate
frequency transformers with a fair
degree of accuracy was described in
this scction of Z'he Wireless World
for October sth, 1925. An obvious
modification of the same procedure
may be adopted when dealing with
tuned anode couplings of the type
discussed in the preceding paragraph,
Int. fortunately, this operation may
he carried out by a  still simpler
method, using the circuit shown in
Fig.

It is well known. when the grid
and plate circuits associated with a
valve are brought approximately into
tune, that self-oscillation will be

due to a

produced. feed-Lack of
current  through the inter-clectrode
capacity of the valve itself, and pro-
vided the damping of these circuits
15 reasonably low. It is clear that
we can take advantage of this effect
for the purpose desired and set up
any number of tuned circuits, all of
which may be adjusted to the same
wavelength, .\ small variable con-
denser is connected between grid and
filament in ovder to stimulate reaction
cffects, as the self-capacity of the
valve itself is generally insufficient
for this purpose on the long waves
which are to be dealt with. A very

1
1%
cdca
=53
1
1
I -L

1

1

1]
L +0

Iﬂ»ﬂlo——Ol

Fig 2.—Matching intermediate frequency
couplings.
small unount of magnetic coupling
between the grid and plate coils is
permissible, il oscillation is not easily
obtained otherwise.

A large coil, the size ot which will
depend on the 1.1, wavelength to be
adopted. should be connected in the
grid cireuit. 11 this cotl is of the
plug-in variety. one may be guided
by the nmaker’s published data re-
varding wavelength obtained with a
given shunting capacity : this will, as
a rule, give a sufficient degree of
accuracy, as it will be realised that
it is not important that all the coils
are tuned to any definite wavelength,
but that thev should all be tuned
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to the same wavelength. The input
coil, with its shunting condenser, is
now connected in series with the
anode, and the grid circuit tuning is
varied until oscillation is produced.
as indicated by the characteristic
“plop” in the telephones. The
capacity of this condenser should now
be progressively reduced until oscilla-
tion is obtained at one critical adjust-
ment of the grid condenser. The in-
put coil is now removéd, and is
replaced by ecach of the intervalve
couplings in turn, keeping the read-
ing of the grid tuning condenser un-
changed. The wavelength of these is
adjusted in the manner already
described, the production of oscilla-
tion being taken as an indication of
resonance.

It is not suggested that this simple
method  will give results equal in
accuracy to those obtainable when an
elaborate eguipment of measuring
instruments is available, but it is
capable of vyielding good results
when carefully carvied out.

oc00

FOLLOWING A SPECIFICATION.

Many readers who are considering
the making of receivers described in
constructional articles appearing in
The Wircless World seem to be un-

Wireless
World

certain as to whegher it is permissible
to depart widely from the author’s
specification in the selection of com-
ponenis. A few general notes on this
subject may be of interest to those
who wish to adopt a published de-
sign, and at the same time to use as
far as possible the components
already in their possession.

As far as variable condensers are
concerned  the matter  is  fairly
straightforward; in the great ma-
jority of cases the substituting of
another make will give results de-
pending on its excellence of mechani-
cal and electrical design as compared
with the original, provided that the
maximum and minimum capacities
are the-same. A high minimum will
naturally result in a reduced tuning
range, and may possibly be undesir-
able when the condenser is used for
contiolling reaction. Occasionally it
is practicable to use a condenser of
considerably smaller or larger maxi-
mum capacity than that specified, but
this cowise is not to be recommendecl
except in the case of the simplest
circuits ; it might be possible. for in-
stance, to adequately cover the normal
broadcast waveband by using o.0003
mfd. an extra inductance instead of
o.0o0z5 mfd., but such a circuit would
probably have a lower degree of selec-

DISSECTED DIAGRAMS.
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tivity than if the designer’s original
idea had been carried out.

The design of a low-frequency
transformer (except in the case of an
exceptionally inefficient type) will
only affect quality and volume of re-
production, and will make little
difference to the range and stability
of a receiver. A possible exception to
this rule may apply to certain reflex
circuits.

When choosing valves onc should
always endeavour to closely dupli-
cate the impedance values of those
recommended by the author.  With
many modern circuits this is a
matter of greatest importance ; it will
not he far wide of the mark to say
that the selection of valves may make
all the difference between success and
almost complete failure. Therc is
little need. however, to adhere
slavishly to a specification ; as a rule,
little difference will be found if a
7,000 ohm valve is substituted for
one of 10,000 ohms, or wice wersa.
This cannot be carried too far, how-
ever. To take a concrete example,
it will often be found that a neutral-
ised H.F. transformer designed for a
valve of not more than 10,000 ohms
internal  impedance will become
almost useless when replaced by one
of some 18,000 or 20,000 ohms.

No. 31 (b).—Stage-by-Stage Tests of a Superheterodyne Receiver.

A considerafion of the circuit diagrams given below will indicale an

(Continued from last issue.)

effective and logical course of

procedure to be adopted when searching for faulls in a set which is totally or partially inoperative.
The method is obviously applicable, with modifications, to other receivers operaling on a similar

principle, although of slightly different design.

week’s issue.

Tesls of the initial stages were shown in last

184 F. |

ST

é b O
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A condenser and leak are connected in the grid circuit of the
2nd 1.F. valve, phones being substituted for the transformner
This connection provides a test of
the two first I.F. valves, and particularly of the first LF. trans-

primary in its anode circuit.
former,

A I8

Phones and leaky ¢

rid condenser are transferred to the next LF,
amplifying valve, giving a check on this valve itself and on the
preceding transformer.
is obtained by replacing phones and condenser in their normal

A test of the last transformer and valve

positions
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HIGH-FREQUENCY RESISTANCE.

The Case for lLow=Loss Coils in Tuned Anode Circuits.
By S. BUTTERWORTH.

HE article on ** High-frequency Resistance,”’ which
was published in the issue of Zhe Wireless World
for April 28th, shows that there is considerable

diversity of opinion as to the practical utility of low-loss
coils and condensers in receiving circuits.

It is shown that large resistances may be superposed
upon the coil and condenser resistances in a tuned circuit
owing to the associated valves and other apparatus con-
nccted to such a circuit.  He thercfore recommends that,
instead of directing our attention to reducing the resist-
ances of coils and condensers, we should simply make use
of the principles of tapped inductances and of reaction in
order to obtain the requisite amplification. He apparently
attaches far greater importance to reaction than to the
employment of tappedd inductances, as in the circuits he
develops later in his article he docs not trouble at all
about employing tapped inductances.

Disadvantages of Reaction.

The purpose of this note is to show that the case for
low-loss coils and condensers cannot he (dismissed by
merely bringing in the magic effects of reaction, and also
to show that when the extraneous losses have heen pro-
perly reduced Ly the use of tapped inductances, the use
of more perfect coils and condensers will bring about
further and appreciable improvement.

{1}
L1

P S——

-
i

Fig. 1.—Reflex circuit with valve reaction.

The case against indiscriminate usc of reaction is admir-
abily illustrated by the valve-crystal reflex circuit repro-
dured here in Fig. 1. All that need be noted is the
crystat loa.l across the paralie]l tuning condenser. ‘This
load may readily introduce a resistance of 50 ohms in the
tuned civeuit, which resistance is balanced out by the effect
of reaction. Your readers will readily see that when the
crystal contact is momentarily removed for purposes of
adjustment the set will burst into violent oscillation.

It should, by now, be common knowledge that reaction
should only be employed for circuits in which the resist-
ance to be balanced out is reasonably stable, and, since
the balancing ‘‘ negative ’’ resistance itself contains
elements of variability, the reaction should not he pushed
so far that the variability of the ‘' negative ”’ resistance

12

will make itself felt either in producing a background of
unwanted noises or in actually throwing the system into
a state of oscillation.  For these reasons it is seen that
low 1esistance is desirable before applying reaction in
order that the small residual resistance left after apply-
ing rcaction shall be of as high a quality as possible.
High-loss coils and condensers, when associated with
reaction, will produce low resistances, having, so tc
speak, loose contacts, while low-loss coils and con-
densers will produce low resistances with good contacts.
1f we desire to make use of reaction to produce low resist-
ances of equal quality, then the magnitude of these resist-
ances Will be directly proportional to the original
unbalanced resistance.  Thus low-loss components are
desirable even when we make full use of reaction.

We now turn to the use of
low-loss components in the
tuned anode circuit.  Mr.
Mallett points out that the
large load introduced by the
resistance of the valve may
be dealt with by the use of a
tapped  inductance. The
arrangement is then as shown
in Fig. 2, and the detect-
ing or amplifying circuit is brought to the condenser
terminals.  But when this system is examined it is seen
that it is virtually an intervalve transformer with grid
coupling as the tapped portion of the inductance consti-
tutes an auto transformer.

The theory of the intervalve transformer is therefore
immediately applicable.  From this theory it is easy to
show that when the optimum coupling is used, the com-
bined amplification produced at resonance by the valve
and transformer is given by

M=—F
20C ¥/ Rr

in which p is the nagnification factor of the valve, R is
the resistance of the valve, 7 the resistance of the tuned
circuit, and wC the capacity admittance.

Further, the ratio of the resonance amplification to the
amplification given.to a non-resonant signal is directly
proportional to the resistance of the tuned circuit.

Fig. 2.—Tapped anode circuit.

A Numerical Example.

In order to form a numerical notion of the gains to be
expected by diminishing coil and cendenser losses the
following table has been calculated. ‘The efficiency of
the tuned circuit is expressed by its power factor, which
is the sum of the power factors of the coil and the con-
denser.  The valve is assumed to have a resistance of
20,000 ohins and a magnification factor of 10, while the
load across the condenser is taken to be o.5 megohm. The
amplifications are given in the columns headed ““ M ”’ and
refer to a resonant wavelength of 377 metres.
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High-Frequency Resistance.—

The columns headed ‘S’ are to indicatz the selec-
tivity, and give the ratio of the resonant amrlifi~ation to
the amplification obtaiced for a signal differing trom
resonance by 1o per cent.

J Internal resistance, 20,000 ohms.
U Amplification factor, ro.

Valve data

Power
Factor of Capacity, 200 ypT. Capacity, 100 puF.
Tuned Inductance, 200 pil. Inductance, 40K gt
Circuit. .
M. S. AL S
0.050 4.2 1.9 6.8 1.9
0.020 7.5 4.5 10.2 4.2
0.010 10.2 8.3 13.4 7.1
0.005 13.4 143 16.7 11.1
0.002 17.7 25.0 20.4 16.46
0.000 25.0 50.0 25.0 25.0

JUNE ogth, 1926.

The table clearly shows that both from the point of
view of magnification and of selectivity it is worth
attempting to obtain power factors as low as o.ooz if
the components can then be produced at reasonable cost.

Power Factors of Commercial Coils.

As regar:ls actual values of power factors, commercial
coils of this order of inductance range in power factor
from about o.02 to o.004, while a good commercial con-
denser has a power factor which is probably less than
o.oot at the above settings.

With a slightly increased cost, coils of 200 uH may be
designed of diameter approximately 4in. and length 2in.,
for which the power factor should not exceed o.ooz.

Incidentally, the table clearly shows that reduction
of condenser value increases magnification, but reduces
selectivity, so that the author’s statement that large
condensers are best would seem to require further
examination

BOOKS AND CATALOGUES RECEIVED.

‘“ Loud-Speakers : Their Construction,
Performance and Maintenance,” by C.
M. R. Balbi, AAMLLE.E., A.C.G.I., with
foreword by Prof. G. W. O. Howe.
D.Sc., M.LLE.E., pp. 96, with 57 illus-
trations and diagrams. Published by Sir
Isnac Pitman and Sons, Ltd., London.
Price 3s. 6d. net.

“Die
Ly Dr, Carl Liibben,
freiung in  der drahtlosen Nachrich-
teniibermittlung, by Dipl-Ing. Manfred
Ningelmann, pp. 151. with 236 diagrams
and illustrations. Price 8.50 marks.

Part 8.—Der Detektor und seine Anwen-
dung fir Empfang, Verstirkung und

Hochfrequenz-Technik,” edited
Part 7.-- Storhe-

FINALITY IN INTERVALVE

TRANSFORMER DESIGN?

A progressive increase in size characterises the new types of intervalve transformer
which have recently made their appearance on the British market. Pursuing this line of
development to its logical conclusion, Messrs. Ferranti, Limited, have recently tested a
receiver in which the L.F, valves are coupled with two of their 150 kVA Fower trans—

formers.
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It is stated that nearly perfect results were obtained

Erzeugung elektrischer Wellen, by Dr.
. Lehnbardt, pp. 95, with 62 diagrams
and illustrations. Price 5.80 marks.

Published by  Hermann  Meusser,
Berlin,

o

Gieneral Radio t‘g.o(%;nubridgv, Mass,,
U.5.A.), Bulletin 923, relating to General
Ruadio Precision Condensers, and giving
British prices. (This catalogoe is obtain-
able from the sole concessionaires for
Great Britain: Claude Lyons, 76, Old
Hall Street, Liverpool.)

Damard Lacquer Co., Ltd, (Warwick
Road, (ireet, Birmingham). Art booklet,
deseriptive of moulding in “ Formite ”
Bakelite.  Also brochure dealing with
© Damarda 7 lacquers,

Radio Components, Ltd. (19, Rathibone
Place, London, W.1). Iolder giving par-
ticulars and prices of Radcom wireless
components, including Jow loss tuners,
vilve holders, switches. coil holders, ete.,
ete,

Wates Bros. (13-14,
Street, Kingsway, W.C.2).
a wide range of Wates
ceivers, accessories, and
with many illustrations,

Le Carbone (Coventry House, South
Place, London, E.C.2). Third edition of
the A.D. Primary Cell Catalogue. Deals
with an extensive range of wet and dry
cells, including cells for filament heat-
ing.

The Holrose Maunfacturing Co. (43.
Lonsdale Road, Kilburn, TLondon,
N:W.6). Leaflets descriptive of Holruse
transformers. rheostats, coil-holders, and
other components.

Priestly and Ford (3. Carrs Lane, Bir-

Great  Queen
Catalogue of
wireless re-
components,

mingham) (manufacturers and whole-
salers). Radio catalogue for season 1926

for leading makes of sets, accessories. and
conmponents,

E. A. Wood (Midland Lighting Works,
Aston Road, Birmingham). Price list of
all classes of wireless apparatus and ac-
cessories. (Trade only.)
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Events of the Week in Brief Review.

WISDOM FROM THE BENCH.

‘A wireless licence for 10s. a year is
the world’s best value.”’-——The Willesden
Magistrate.

00O0O
PROBLEM: FIND THE PLAN.

Portugal is said to be desirous of model-

ling her broadcast system on the United

States plan.
0000

SWEDISH RIVAL FOR 5XX?
The:Swedish Government is reported to
have decided on the erection of a 30-kilo-
watt broadcasting station at Motala, in

Central Sweden.
6000

AMBIGUOUS ?

A certain make of telephone ear-pad is
being marketed with the recommendation
thaf it ‘‘rests softly on the side of the
head on account of its vacuous nature.”

o000
DR. ECCLES AND THE I.E.E.

Prof. W. H. Eccles, D.Se., F.R.8., has
been nominated by the Council of the
Institution of Electrical Engineers for the
Presidential vacancy which will occur on
September 30th next.

0000
ALTERATIONS AT OTTAWA,

In forwarding the advance list of broad-
cast programmes from Jnone 1st to 15th,
the Canadian National Railways state
that CNRO. the Ottawa station, will be
oyt of commission on June 16th, 18th,
26th and 30th to permit of alterations to
the transmitting equipment.

[~ N -X¥
FIELD DAYS AGAIN.

The Ipswich and District Radio Society
are holding their first field day during the
summer season on June 13th at Flatford.
The party meets at Flatford Bridge at
3 p.m., and members and friends are
invited to bring sets (portable models if
possible) for experiments in radio recep-
tion.

o000
WIRELESS ON HOLIDAY.

Holiday-makers who contemplate taking
their wireless sets to the seaside need
have no legal scruples in the matter, in
the light of a recent official announce-
ment, The Post Office authorities offer
no objection to an occasional change of
address, but ‘‘if the apparatus is to be
used more or less regnlarly at the second

2

address or a permanent aerial erected
there, it ‘will be necessary to obtain a
separate licence for that address.”
0000

WIRELESS AIDS COPPER INDUSTRY.

The American radio industry is stated
to have more than doubled its consump-
tion of copper during the last two years,
and is now using approximately 10,000,000

pounds a year.
0000

500 KW. FOR WGY?

The idea that 50-kilowatts is insufficient
for any broadcasting station presuming to
use the word *‘ super-power ™ has led the
General Electric Co. of America to con-
sider the possibility of giving the famous
WGY station at Schenectady a power of
500 kilowatts.

Reviewing the proposal, the chief engi-
neer remarked : ‘‘ The station would then
be more nearly equal to its duty of sup-
plying a signal level well above the noise
level, over a reasonable range of approxi-
mately 250 miles.”

DR. FLEMING'S RESIGNATION.
Prof. J. A. Fleming, F.R.S,, is resign-
ing from the Chair of Electrical Engineer-
ing at University College, London, on

July 31st next.
0000

GADGETITIS.

‘“ Beware of useless gadgets,” writes
the wireless correspondent of a Northern
paper. This is sound advice, provided
his readers know what to include under
that category. Several of them are
reported to have included the wireless
licence.

cco0O

WIRELESS TELEPHONY TO THE
CONGO.

A Belgian expervimerter, M. Robert
Goldschmidt, of Malines, announces that
he has established direct telephony com-
munication with the Congo on short waves,
his voice being heard distinctly at Stanley-
ville, about 4,155 miles away. He has
offered to establish a wireless department
for the use of the Colonial Minister.
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A PHOTOELECTRIC CELL MICROPHONE. This is not a scene in g broadmstln‘%

studio. The photograph, which was taken in the recording room o! a New Yor

gramophone company, shows how nearly gramophone methods are approaching

standard broadcasting practice. The microphone, embodying a photo-electric cell, is
shown meore clearly on the next page.

PSS TR T L

A 21



770

AN
/
/
NEW YORK RADIO SHOW.

Mr. Herbert Hoover, the U.S. Secre-
tary of Commerce, has consented to open
America’s Radio Show at the Grand Cen-
tral Palace, New York, .on September
10th. The exhibition will close on the
17th

Dooco

AN ALL-WELSH STATION?

A plea for the establishment by the
B.B.C. of an all-Welsh broadcasting sta-
tion has been put forward by the National
Union of Welsh Societies. Failing agree-
ment to such a proposal, the Umon asks
for a bigger Welsh programme from
existing stations.

0000
CHOOSING THE RIGHT VALVE.

Advice on the application of various
types of valve to different receiving cir-
cuits will be given by a representative of
the General Electric Co. at the next
monthly meeting of the Kcnsington Radic
Society, to be held on June 10th at 8.30
p-m., at 2, Penywern Road, Earl’s Court.
S.W.

o002
MELBA’S FIRST BROADCAST.

In “ Broadcast Brevities,”’ appearing in
The Wireless World of May 26th, men-
tion was made of Dame Melba’s first
broadcast, and it was stated that this took
place at Writtle. The Marconi Company
asks us to say that Dame Melba has never
broadcast from Writtle, her first use of
Lroadcasting being at the Marconi Works,
Chelmsford, in 1920, under the technical
direction of Captain Round and Mr.
W. T. Ditcham. ;

" EGYPT'S NEW BROADCASTING
STATION. Regular concerts are now

being Leoadcast in Caire by the local
radio society. The new station, with its

imposing masts, is seen in the photo-
grap.
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RECORDING WITH A PHOTO-ELECTRIC CELL.
microphone which is proving successful for
beam of light is reflected on to a photo-electr:

BOMBAY CLUB HEARD IN U.S.
The Bombay Presidency Radio Club
has received a report that signals from its
station, 2FV, have been heard by Mr.
M. F. Hoff, of Illinois, who was using a
seventeen-valve super-heterodyne set em-
bodying seven tuned H.F. stages. 2FV

was using a power of only 100 watts.

0000
THE BYRD ARCTIC EXPEDITION.

The s.s. Chantier, KEGK, the
depot ship of the Byrd Arctic Expedi-

tion, worked several British stations
whilst at Spitzbergen, including the
experimental station of Mr. A. J.

Stevens, 5LS, also 5NJ, 6RM, 58I, 6FA,
5BY, 2CC, 61V, 2XY, and 6TD. 1t is
interesting to note that Eastern U.S.
signals were only audible from 0200 to
0400 G.M.T. Details of the wireless
equipment of the Chantier are to be
found elsewhere in this issue.
0000

THE POLICEMAN AT THE DOOR.

‘“ Radio-Toulouse ” is eniering into the
lives of its:listeners in a novel manner.
To augment the station funds the local
police have prepared subscription lists,
and a collection is made from door to
door by members of the Force.

_Wotes of subsidy to the station have
already been made by five south-western
departments of France, viz.,, La Haute-
Garonne, L’Aude Le Gers, Les Basses-
Pyrenées and Le Tarn et Garonne. The
Department of IL’Aveyron has also ex-
pressed appreciation of the programmes,
and is granting support.

, 0000

NO ADDRESS.,

Mr. A. Drew, of Hammersmith, W.6,
who wrote recently to Messrs. Darimont
Electric Batteries, Ltd., is requested to
send his address in order that the firin
may comply with his requirements.

" pedition.

Two views of the new type of
Framophone recording in America. A
c cell from a tiny mirror, mounted on
a conical aluminium diaphragm.

SHORT-WAVE BROADCASTING
TRIUMPHS.

The claim put forward by the engineers
at the 2XAF short-wave broadcasting
station at Schenectady that their station
has a ‘“ world-girdling ” range must not
be dismissed as merely a piece of Ameri-
can exaggeration. A report dealing with
these 32.79 metre transmissions during the
past three months indicates that 2XAF
has been making itself heard very widely.

On April 3rd a programme broadcast
by 2XAF was relayed by JB, the
Johannesburg broadcasting station. The
same programme was picked up in its
entirety by E. C. Cox, an Australian ama-
teur at Elsternwick, Victoria. A week
later JB rebroadcast a further transmis-
sion from 2XAF.

The B.B.C. assisted in the good work
on April 12th, when 2XAF’s transmission
was successfully broadcast from 2LO, and
subsequent reports showed that the same

rogramme was heard by listeners at

erth, Australia, 11,495 miles from
Schenectady. The Arctic regions took up
the refrain on May 3rd, when 2XAF was
heard by the crew of the Chantier, the
base ship attached to the Byrd Polar ex-
Then came a report of recep-
tion by the American explorer, Frank
Gow Smith, sailing in Brazilian waters.

The aerial at 2XAF consists of fifty feet
of wire suspended from the cross arm of
a wooden pole seventy feet high. The
station at present transmits W%Y's pro-
grammes on Tuesday and Saturday even-
ings (Eastern Standard Time).

/ 0000
ADDRESS, PLEASE.

We should be glad if.Mr. L. W. Rusk-
ham, whose letter was published in The
Wireless World of April 28th, .would
would kindly forward his address, his
earlier communication having been mis-
laid.
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By R. W. H. BLOXAM.

The utility of the short wave for long-distance aircraft communication is exemplified by the

successful working during the recent North Polar Night.

Full details of the wireless equipment

are given in this article.

HROUGH the courtesy of the U.S. Shipping

‘l Board, the writer was able to pay a visit to the

s.5. Chantier whilst she was lying in dock in
London on her return from the Arctic exploration trip.
The Chantier is a small lake steamer of the cargo-carry-
ing type with a displacement of some 4,000 tons. She
is a steel-hulled ship and steam driven, with a single
screw.

The ship left New York on April sth and sailed direct
for Spitzbergen, but called at Trondjem, Norway, en
route, in order to pick up supplies and an ice pilot. On
arrival in Spitzbergen an anchorage was made in King’s
Bay, which was made the base from which the attempt
to fly to the North Pole and back was to be made.

Two aeroplanes were carried, one heing an American

Curtiss biplane, and the other a Fokker monoplane fitted
with three engines. The machines were fitted with ice
skids in place of the usual wheel landing equipment.
The Clantier’s operating room is of small dimensions
and is situated on the main deck on the starboard side.
The commercial radio apparatus consists of a 1 kW,
Marconi quenched-gap spark transmitter, operating on
6oo, 706, and 8oo metres. The 6oo-metre wave is used
for distress calls, 706 metres being the regular working
wavelength, whilst the 8oo-metre wave is used for direce
tion finding. It will be noted that this arrangement of
wavelengths is somewhat different to British practice.

Short-Wave Equipment.

It was realised that for long-distance communication
in the Arctic regions. with
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the moderate power input
available, it would be neces-
sary to take advantage of
the properties of short waves
in order to maintain reliable
communi