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553, 564, 604
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Golders Green and Hendon Radi o Scientific Society, 144
323, 421, 553
Iiford and District Radio Society, 662
International Short-wave Club, 167
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Leicester Amateur Radio Society, 87, 413
Lincoln Short-wave Club, 384
Maidstone Amateur Radio Society, 630
Newcastle Radio Society, 87
North-West Kent Radio Society, 144
Radio Society of Northern Ireland, 323, 553
Sheffield Short-wave Club, 564
Sherborme, 630
Slade Radio, 413, 503
Slough and District Shorst-wave Club, 667
Sinethwick Wireless Society, 599
Southall Radio Society, 413, 421, 477, 503, 553, 564, 599, 667
Southend and District Radio and Scientific Society, 87, 323,
467, 564, 604
Surrey Radio Contact Club. 467, 667
Television Society, The, 345
Thame§ 2\galéey Amateur Radio and Television Society, 144,
, 360
West Sussex Short-wave and Television Club, 345, 413, 509
Wirral Amateur Transmitting and Short-wave Club, 87, 323,
384, 5562, 599, 667
Collins Wireless Diary, 1938, 558 (Book Review)
Comparative Tests on Radio Sets, 431 (Correspondence)
Complete Engineering, 345 (Book Review)
Contrast Expansion, Linear, 559 (General Article) ; 568 (List
of Parts) ; 590 (Constructional); 621 (Correction)
186 (General Article’
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CORRESPONDENCE, 20, 37, 60, 104, 131, 150, 250, 273,

208, 322, 368, 300, 412, 468, 490, 510, 554, 567, 598,
622, 641, 669

Correx Remote Control System, 407 (General Article)

Cosmocord Pick-up Model 25, 371 (Short Note)

Cossor Cathode-ray Oscxlloscope 127 (Review)

~—— Frequency Changer Type 2025TH, 17 (Review)

——— Model 584 All-wave AC Superheterod e, 466 (Review)

~———— Model 598 AC Superheterodyne, 616 Short Note)

—— Portable Receiver, 593 (Review)

Coursey Slide Rule, 17 (Review)

CURRENT TOPICS 9, 31, 57, 75, 97, 118, 138, 164, 290,
232, 283, 307, 330, 357 370 404 432 487, .)0., 526,
086 620, 631, (571

Curve Tracer, Audio-irequency, 137 (General Article)

DAVENTRY'’S Future, 307 (Editorial)

Decca ** Portrola "’ Receiver, 572 (Review)
Decibel, Misuse of, 277 (Editorial)

Delayed Switching, 7 (General Article)
Dellinger Effect, The, 635 (General Article)

Dial Tuning, Telephone, 29 (Short Article)

Diallist at the Wireless Show, 238 (General Article)
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Dictionary of Radio Terminology in the English, German,
French and Russian Languages, A. S. Litvinenko,
652 (Book Review)

‘ Direct Current” or *‘ Zero Frequency,” 490 (Correspondence)

DISTANT RECEPTION NOTES, 8, 56, 109, 136, 189, 261,
304, 356, 406, 444, 513, 595, 617, 660

Droitwich Quality, 468 (Correspondence) |
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225, 256, 277, 301, 325, 349, 373, 397Y 417, 437, 471, 493,
555, 575, 601, 625, 647
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Electronic Organ, Everett © Orgatron, 367 (Skort Article)
Organ Tones, 427 (Short Article)
Electron Multipliers, 350 (General Article)
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109 (Short Note)
Epoch Magnaton Loud Speaker, 287 (Review)
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—— Valve Forecast, 178 (General Article)
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Article)
-—— Receiver Trend, 227 (General Article)
~—— Television Receiver Trend, 233 (General Article)
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—— Valves and C.R. Tube Trend 248 (General Article)
——— Loud Speakers and P.A. Frend 254 (Generval Article)
- — Guide to Stands, 172, 204
—— Stand-to-Stand Report, 207 (General Article)
——— Theatre, The, 255 (pEod1mrml)
Export Sets from Gerinanyy 133 (Editorial)
Extending the Organ Range, 427 (Short Article)
Extension Loud Speakers, 583 (General Article)
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FACTORY, Test Gear, Pye, 192 (General Article)

Facts and Figures, Useful, 453 (General Articls)

Fault, An Unusual Meter, 27 (Skort Note}

Faults, Tracing, 458 (General Ariicle)

Ferguson, 1938 Models, 191 (Short Note)

Ferranti Model 837 ; Superheterdyne Consolette, 43 (Short Note)

Model 1737, Mams Superdeterodyne, 474 (Review)

Five-metre Contest 593 (Short Note)

-metre Transnutter, Portable, 302 (Consiructional)

l‘]e‘ub]e Tone Control, 263 (Gmeral Article)

Toreign Languages for Broadcasting 437 (Edmmal)

Formulae, Useful, 453 (General Ariicle)

40-metre Workmg, 74 (General Article)

Four Band Super Six, 566 (Preli
576, 607 (Constructional)

Freque[r;cy-res)ponse in Television Ainplifiers, 354 (General

riicle
From Studio to Screen, 460 (Gmeml Article)
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GAIN, Amplifier, 346 (General Article)

Gangmg Errors, Avoiding, 463 (General Ariicle)
Gardner’s Transformer Repairs, 457 (Short Note)
G.E.C. Anti-interference Aerial, 452 (Review)
—— Batteries in the Making, 568 (Short Article)
——- Battery All-wave 4, 244 (Review)
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—— Headphones, 491 (Review)
Ml%del SP3 3-valve Battery Straight Consolette 87 (Short
ole)
—— All-wave 4 Battery Superheterodyne Consolette, 87
(Short Note)
— Sets, New, 369 (Short Note)
—2- AC/DC Super Six, 371 (Skort Note)
German Broadcasting House, 100 (Shortgrticle)
—— Export Sets, 133 (Editorial)
—— Television Progress, 111 (Editorial)
—— Wired Wireless, 188 (Short Note
Germany, Steahn% lectnmty, 89 (Editorial)
———— Valve Price Reduction in, 85 (Short Note)
Wired Wireless in, 341 (General Article)
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—— Museum Television Exhibition, 636 (Short Article)
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—— Rediffusion, 601 (Editorial
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G2A]J Station, 685 (General Article)
Guide to Amateur Radio, 280 (Book Review)
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Hammond Organ, 134 (General Article) 4

Hartley Turner M12 Receiver, 56 (Correction)

“ Haus des Rundfunks,”’ 100 (Skort Article)

Heat Dissipation, 556 (General Article)

Heater Current Supply Universal, 381 (General Article)

High-quality Home Recording, 428 (General Article)

—— -quality Reproduction, 449 (General Article)

-—— -voltage Transmitter Supply Unit, 831 (Constructional)

HINTS AND TIPS, 19, 36, 850

H.M.V. Model 650 All-wave Recelver, 364 (Review)

Record Player, 441 (Review)

Homeland Model 512 All-wave AC Superheterodyne, (62
(Review)

Home Recording, High-quality, 428 (General Article)

House Telephone, Wired Wireless, 305 (General Article)

How a Receiver is Designed, 648 (Gmeml Article)

~——— to Become an Air Wireless Operator, 670 (General Ariicle)

Huizen Rotary Aerial, 619 (Short Article)

Hunt’s All-wave Signal Generator, 569 {Review)

ICONOSCOPE-* Mechau ” Film Scanning, 262 (Short Article)
Ideal Valve Voltmeter, 62 (General Ariicle)

L.E.E. Meeting, 469 (Skort Note)

Imperial Model AD45, 64 (Review)

Inexpensive Amplifier, 200 (Skort Note)

—— Quality Amplifier, 435 (Preliminary Announcement);
438 ()Constmctwnul) ; 474 (Correction) ; 482 (Annotunce-
ment

Intercommunication Systems, Wired-wireless, 305 (General
Article)

Inter-room Communication with Loud Speakers, 420 (General
Article)

Invention, 490 (Correspondence)
Tonosphere, Periodic Variations of the, 10 (General Ariicle)
Irish Radio Link, 260 (General Amcl()
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JENSEN Bass Reflex Looud Speaker, 95 ([llusiration)
Jerkless Film Scanning, 262 (Short Ariicle)

K.B. Receivers, New, 180 (Short Nofe); 513 (Corr-ec{ion)

LARGE-screen Television, 380 (General Article)

Lead Storage Batteries, 571 (Exide Visit)

Les Mesures du Radnotechmcnen, 352 (Book Revicw)

Lexington Valve Socket Analyser, 367 (Revicw)

Linear, Coutrast Expansiqn, 559 (General Article); 568 (List

Parts) ; 590 (Constructional)
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Manuel Technique de la Radno 352 (Book Review)

Marconi, Death of, 92, 108 (bhort Note)
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Marconiphone Model, 562 ; 6-valve Battery Superheterodyne

Transportable, 21 (Short Note)
Model 559 AC All-wave Superheterodyne Consolette, 21
(Short Note)

Mazda D1 Diode, 297 (Correction)

Valves, Obsolete Types, 623 (Short Note)
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(Review) ,

McElroy Morse Practice Set, 401 (Review)

Measuring Mutual Conductance, 143 (General Article)

Mechanical Adjustment to Tuning Dial, 523 (General Article)
Automauc Tuning, 366 (Skort Arhcle)

 Mechau " Film Scanning, 262 (Short Article)

Metal Valve Situation in U.S.A., 83 (Short Note)

Meter Fault, An Unusual, 27 (Shorr Note)

Misuse of the Decibel, 777 (Editorial)

° Mitcham Measuring Bridge, Type GM4140, 621 (Rzuew)

Modern Broadcast Set, The, 445 (General Amcle)

—— Noise Meter, 84 (Geneml Article) -
Morse Practice Set 342 (Review)

M.R. Minor Mlcrophone, 490 (Review)

Mutual Conductance, Measuring, 143 (General Article)

" NADEN Station Indicator, 199 (smm Note)

National Rhysical Laboratory, 8 (Skort Description)
Negative I'eed-back, 386 (General Article)

New Push-pull Feed Circuit, 411 (Short Article)
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Naise Meter, Modern, 84 (General Article)
Suppressors, Built-in, 281 (General Article)
Northampton Polytechnic Courses, 266 (Short Note)
NOTES AND NEWS. Se¢e CURRENT TOPICS

OFFICE Telephone, Wired Wireless, 305 (General Ariicle)
Ohmmeters, 472 (General Article) ; 509 (Correction)
Olympia by Night, 230 (Free Grid)

—— Theatre, The, 255 (Editorial)

Organ, Hammond, 134 (General Article)

— Range, Extendmg the, 427 (Short Article)

‘“ Orgatron "’ Organ, Everett 367 (Short Article)
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X685 Frequency Changer, 406 (Skort Note)
Over-modulation Preventer, Practical, 563 (General Article)

PA Amplifiers, 236 (General Article)
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——ata Theatre, Camouflaged, 522 (Short Article)
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Partridge PA Manual, 395 (Book Review)

PATENTS, 22, 44, 66, 88, 110, 132, 206, 276, 300, 324, 348,
372, 396, 416, 436, 470, 492, 514, 574, 600, 624, 646, 672

—— for Inventions, R. Haddon, 245 (Book Review)

Pentodes, Resistance-coupled, 308 (General Article)

Periodic Variations of the Ionosphere, 10 (General Article)

Peto Scott * Little Princess "’ Portable, 106 (Review) .

-—— -Scott Television Receiver, 123 (Review)

Philco Car Radio Aerial, 16 (Ilustration)

—— 1938 Models, 200 (Short Note)

Philips Loud Speakers I\ot a Tweeter, 385 (Short Note)

—— Model *Motoradio” 6-valve Battéry Superheterodyne
Car Receiver, 38 (Short Note)

—— Type 787AX Receiver, 500 (Review)

Phonovision in Germany, 306 (Skort Note)

Phon, The Evolution of the, 32 (General Article)

Photograms of the Year, 1938, 579 (Review)

Pilot Model B344 4-valve Battery All-wave Superheterodyne
Consolette, 33 (Short Note) ; 152 (Review)

—— Model 475 Recelver 553 (Review) :

Police Wireless, 423 (Geneml Article) ; 520 (Short Article)

Polytechnic HF Engineering Course, 200 (Short Note)

Portable Five-metre Transmitter, 302 (Constructional)

Practical Over-modulation Preventer, 563 (General Article)

Precision Wireless Devices, Station Indicator, 199 (Short Note)

Premier Supply Stores, 1938 Catalogue, 401 (Book Review)

Propaganda, Broadcast, 312 (General Article)

—-— Broadcasting, 1, 23 (Editorial)

Push-pull Feed Circuit, New, 411 (Short Ariicle)

—_ -p;ll Qlu;;lity Amplifier, Increasing Output, 626 (Gencral

réicle
Pye Factory Test Gear, 192 (General Article)

QUALITY Amplifier,
(General Article)

—— and Cairo, 373 (Editorial)

~—— of Reproduction, 449 (General Article)

Questionnaire, The, Page 11 of the Advertisement Pages.
October 1st, 1037, 325, 349, 373, 601, 825, 647 (Editorial)

Push-pull, Increasing Output, 626

RADIO Amateur Call Book, Autumn, 1937, 469 (Book Reviex)

—— Amateur Call Book, Summer, 1937, 100 (Book Review}

—— Amateurs’ Handbook, 1938, 636 (Book Review)

—— Engineering, F. E. Terman, 352 (Book Revicw)

RADIO INDUSTRY, 41, 80, 78, 107, 119, 156, 224, 275, 204,
323, 335, 385, 435, 469, 488, 522, 597, 604, 637, 670

—— Installation in the Home, 407 (General Article)

—— is Changing Us, D. Cleghorn Thomson, 366 (Book Review)

—— Link with Ireland, 260 (General Article)

—— Servicing Simplified, 271 (Book Review)

Radiochron S.W. Clock Receiver, 395 (Short Note)

Radiod]iaﬁusiol)l Puissance Mondiale, Arno Huth,

eview

Railway PA, 520 (Short Note)

RANDOM RADIATIONS 16, 42, '54 86, 108, 130, 154, 179,
199, 2562, 270, 296, 320 344 -370 394 414 434 466 488,
512, 552, 565, 594, 618, 644, 866

READERS' PROBLEMS, 661

Receiver Design, 648 (General Article)

Receivers, Trend in Demand, 397 (Editorial) -

Receiving Aerials, 174 (General Article)

Recording and Synchronising Discs with Filins, 431 (Corre-

spondence)

High-quality Home, 428 (Gemml Article}

Rediffusion, G.P.0., 601 (Editorial)

Regents Park Theatre, 19 (Short Note)

Relays and the G.P.O., 471, 555, 601 (Editorial)

Remote Control System, 407 (General Article)

———- Tuning Control, 231 (General Article)

Resistance-coupled Pentodes 308 (General Article)

Rola F742-PM Loud Speaker 315 (Review)

Rotating Beam Aerial, 619 (Short Article)

Rothermel * Hushatone ”” Head| hone, 457 (Review)

Royal Navy Wireless Auxiliary Reserve, 579 (Short Noie)

29 (Book

SOOPHgNYl'I)‘eIevision System, 191 (Short Noie); 78 (Short

riicle

Screened Aerials, 516 (General Article}

Search of Radio Shows, In, 203 (Free Grid)

Second-hand Sets, 493, 59( {Short Note)

Secretiveness, a7 (I'd1tonal) <

Series Phase Aerial Array, 374 (General Amale)

Servicing Superheterodynes, John F. Rider, 29 (Book Review)

Servisol, 371 (Skort Nofe)

SHORT-WAVE NOTES, 41, 77, 129, 184, 280, 347, 385, 433,
489, 585, 623

—— -Wave Radio, J. H. Reyner, 593 (Book Review)

—— -wave Receivers Wanted, 669 (Short Note)

—— -wave Reception, 454 (General Article)

-wave Technique, 475 (General Article)

Show Opens, The, 185 (Editorial) o

Smallest Wircless. Station, The World’s, 352 (Short Note)

Soldering : The Highbrow Aspect, 582 (Book Review)
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Something Wrong, 225 (Editorial)

Sound Effects, 554 (Calalogue Received)

—— Recdrding for Films, W. F. Elliott, 482 (Book Review)
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Speakers, New Uses for Extension, Loud, 420 (General Article)
Speech Coil Design, 353 (General Article)

. Stabilising Effect of AVC, 319 (Short Note)

Stagshaw, Opening Ceremony, 403-(Short Article)

Station Indicators, 199 (Skort Note)

Stealing Electricity, 80 (Editorial)
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166, 195 (Constmctwnal) 509 (Short Note)

Studio to Screen, From, 460 (szml Article)

Super-Emitron Camera, 493 (Editortal) ; 497 (General Article)
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¥.6.6. Ceramic Condensers, 342 (Review)
Telefunken * To 1,000 Pick-up, 408 (Review)
Telephone Dial Tuning, 29 (Short Article)
Televisaphone in Germany, 306 (Skort Note)
Television, J. H. Reyner, 520 (Book Received)
Amphﬁers Frequency Response in, 304 (General Article
-—— and G.P.O. Relays, 471 (Editorial}
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—— British and German 145 (General Article)
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—— Bromley Cinema Demonstration, 622 (Skort Article)
—— Cables, Germany's, 664 (Short Article)
Comparative Status in England and the U.S.A., 393
(General Article)
——- Distribution, 348 (Editorial)
——«Engmeermg, 1. C. Wilson, 345 (Book Review)
-—— From Studio to Screen, 460 (General Article)
—— Germany’'s Museum Exhibition, 636 (Short Article)
—-— Internal Relays in Blocks of Flats, 603 (General Article)
—— in the Making, 50 (General Article)
-—-- Large-screen, 380 (General Article)
— Mechanical Scanner for German P.O., 254 (Short Article)

-—— New German Station, 109 {Short Article)
- —- Our Receiver.Design, 1 (Editorial)
—— Programme Costs and Problems, 111 (Editorial)
- — PROGRAMMES, 8, 43, 54, 78, 136, 165, 189, 235, 271,
201, 313, 385, 369, 384, 401, 425, 444, 484, 511, 520,
567, 582, 618, 615, 660
= o Progress in Germany, 111 (Editorial)
- — Race, The, 418 (General Article)
- - — Receiver, The Wircless World 2, 17, 24, 40, 08 98, 190
(Constructional)
— — Safeguarding the Cathode Ray Screen, 229 (Shoﬂ Article)
—- Scanning and Synchronising, 115 (General Article) .
—— Scophony, 191 (Skort Note)
-— — Scophony Demonstration at Bromley Cinema, 622 (Skort
Article)
—— Signals “ Laid on,” 605 (General Article)

/— Super-Emitron Camera, 493 (Edttonal), 497 (General

Article)
— — System, Scophony, 78 (Short Article)
- — - -telephony in Germany, 306 (Short Note)
- — What is the Public Waiting for ? 89 (Editorial)
-—— Why so Few Sets Have Been Sold, 89 (Editorial)
Televisor, 85 (Short Note)
Televisors : Numbers in Use, 873 (Editorial)
Things to Come, 601 (Editorial)
30-watt PA Ampl).ﬁer, 169 (Preliminary Announcement);
256, 284 (Constructional)
3%-watt Triode Amplifier, 435 (Preliminary Announcement);
438 (Constmrhonal) i 474 (Correction); 482 (Annousnce-

nt)
Tone Control Flexible, 203 (General Article)
Tortoise Home Charger, 315 (Review)
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EDITORIAL. COMMENT

Television

Our Receiver Design

N this week’s issue we begin a

series of articles describing the

practical design and construction

of a complete sound and vision
receiver for the B.B.C. television trans-
missions. We make no excuse for the
apparent complexity of the apparatus
—this is inevitable at present, and is,
of course, common to all television re-
ceivers, but the complexity can be
said to resolve itself into only a
question of quantity when the equip-
ment is dissected- into its component
units. The construction, taken as
units stage by stage, offers no greater
difficulty than an ordinary receiver and,
in fact, may be considered to be less
exacting in many respects.

Very special attention has been given
in the design to make initial adjustment
simple and to render the operation of
controls as little critical as possible, so
that, when constructed, no technical
knowledge or special skill will be
necessary in order to work it.

High Quality Throughout

The different units have been made
easily accessible by the particular
design adopted for the cabinet frame-
work. No attempt has been made to
cheapen construction by the use of com-
ponents with a bare margin of safety,
but every component is chosen to
have ample voltage and power rating
to guard against risk of breakdowns.

All high voltage sections are pro-
vided with proper protection so that the
constructor who undertakes building
the equipment should be involved in no
risks, provided the ordinary pre-
cautions, such as his experience in
building other mains-operated appa-
ratus will already have taught him,
are observed.

WWW.americanradiohistorv.com

Even for those who may not con-
template building a television receiver
themselves, the articles will neverthe-
less be found a source of complete
information of a practical nature such
as it has not hitherto been possible to
obtain from any other source. These
practical articles, studied in conjunc-
tion with general articles on television
which have been appearing for some
time in The Wireless World, may be
regarded as a complete course of
instruction in the subject.

The design is one which is particu-
larly suited to the requirements of the
student and experimenter, because of
the accessibility of every part, whilst
for instruction and demonstration re-
quirements this feature is invaluable.

Radio Propaganda
Probable Official Attitude

HILST we know that the

Government deplores the

policy of some foreign
governments of broadcasting, particu-
larly on short waves, anti-British
propaganda, yet we believe that there
is no evidence at present to justify the
rumours that action is to be taken to
compete in this sphere. It can be
regarded as certain that any move
which it is decided to make will not be
in the nature of reprisals, but will take
the form of seeing fhat, wherever
anti-British propaganda reaches, there
also would the influence of accurate
British news be extended with at least
equal radio power.

On the question of language, any
broadcast to counteract the effect of
propaganda would, no doubt, be put
out in the same languages as were
being used by the offending foreign

stations. This use of languages was
foreshadowed in the Broadcasting
Report.
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A front view of the complete

equipment, The time-base

controls can be seen on the
left of the tube.

STRAIGHT set has been selected’

as the most siitable type of
vision receiver for reasons which

have been given in recent articles’

in The Wireless World.* These reasons dre
briefly that it requires fewer valves, is
simpler to construct and.adjust, and, most
important, is free from ‘the serious inter-
ference problems of the superheterodyne.

The circuit diagram of the receiver,
which has been based upon many months
of theoretical and practical research with
many types of set, is shown in Fig. 1. [t

will be seen that three RF stages
are used with a diode detector
and one VT stage; the remaining
two valves are a diode for restor-
ing the DC component to the out-
put signal and an RF pentode for
sync separation.

~ For the RF stages pentodes of high
mutual conductance- have been selected,
and thsy operate with the screens at the
same steady potentials as the anodes. Tt
is consequently pessible to use common
decoupling for scréen and anode and so
effect a saving in the number of com-
ponents required. This decoupling is
effected by the resistances and condensers
R3 and C3, R5 and C7, and R8 and Cix

Wireless World, July 2nd, 1937

" Wireless VWorld

OLLOWING upon the theoretical articles which have been

appearing i The Wireless World,” complete constructional

details of a television receiver are being given i a new series of

 which this is the first. The wvision receiver and its power unit,

which qlso supplies LT for tube and time-base, is described here in
detail,

for the first, second and third stages.

Single tuned circuits are used for the
intervalve couplings and are suitably
damped so that the requisite band-width
can be secured. No artificial damping is
employed in the case of the first three cir-
cuits, for the low input impedance of the
pentodes at ultra-high frequencies is
chiefly relied upon for damping. In the
case of the first circuit Lz Cr, damping is
also imposed by the aerial circuit.

The second and third couplings are of
the tuned anode type, the tuning coils
being 1.3 and L4 tuned by the condensers
Cs5 and Cg. Because the input imped-
ance of the diode detector is much higher
than that of an RF pentode at very high

Fig. 1.—The complete circuit diagram of the vision receiver and amplitude filter is shown here.
Three RF stages are used with a diode detector and one VF stage ; the remaining valves are the
DC restorer and the sync separator.

Television

I.—FULL DETAILS OF THE VISIO?
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DESIGNED BY W. T. COCKING

ecelver

RECEIVER AND ITS CONSTRUCTION

frequencies the fourth and last tuned cir-
cuit must be artificially damped by the
resistance Rro. This last RF coupling
differs from the others in being of the
tuned grid type ; this is necessary because
the detector must have an external path
of low DC resistance apart from its load
resistance Ri1,

A choke feed with Chr and Cr1z is
adopted for this circuit, therefore, and
this last RF valve is operated with fixed
bias provided by Rg. The two early
valves have initial bias provided by R1
and R4, but can be further biased for
gain control by the variable resistance Raz.

The Vision-Frequency Stage

The detector is a low impedance diode
with a 5,000-ohm load resistance Ri1,
and a r1opuF by-pass condenser Cig.
The output is applied directly to the grid
of the VF amplifier, which is another RF
pentode. Bias is obtained from the r1o0-
ohm resistance R13 which is shunted by
the 500-pF condenser C15. The full HT
voltage is applied to the screen, no de-
coupling either of this or the anode cir-
being  necessary. The output
coupling consists of the resistance Riz

s
R17 3
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1000002
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and the coil 1.6, and enables a response
characteristic to be obtained which is flat
within some 3 db. up to the extremely
high frequency of 2.0 Mc/s, and this with
a stage gain of about 20 times.

The vision signals developed across the
coupling impedance are applied through
C16 to the CR tube, the DC restorer, and
the sync separator. The DC restoraticn,
which is only rendered necessary by cur
having to include C16, is effected by the
low impedance diode shunting R14. This
resistance has a value of 2.0 M(, but it
is shunted externally to the receiver by
another resistance of the same value.
This is done in order to safeguard the CR
tube and prevent its being damaged
should it be accidentally disconnected
from the receiver. The effective load cir-
cuit of this diode thus has a valuc of
1.0 M(2, not 2.0 MQ.

The volts developed across this circuit

wWwWWwW. americanradiohistorv.com

A rear view »of tha
equipment with the
back removed.

A view of the upper

shelf showiny tha

vision receiver and

time-base to the left

and right oI the
tube

are also applied through R15 to the grid
of the RF pentode, which functions as a
sync separator.  This valve is operated
with som= 40 volts screen, 140 - volts
anode, and -4 volts grid potentials.
These voltages are obtained from the
voltage divider comprising R17, R18. R1g,
and Rzo, and decoupling is effected by
C17, C18, and C19. The resistance Rzo0 is
actually an adjustable potentiometer vary-
ing grid bias and anode voltage simul-
taneously in order to permit compensa-
tion being obtained for variations in com-
ponents and valves. It is a pre-set, and
not a panel, control.

Since there i3 only a single television
transmitter variable tuning is unnecessary,
and the four tuning condensers are
accordingly regarded as pre-set controls,
and are not brought out to the panel.
The only panel control for the vision re-
ceiver is the gain control Ra2.
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HOW THE COILS ARE MADE, DETAILS OF THE CHASSIS
CONSTRUCTION, AND THE WIRING CONNECTIONS
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Complete constructional details of the receiver, together with wiring, are given in these drawings as well as coil winding data.

WWW.americantadiaghision/.caom.
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A plan view of the vision receiver.

The power unit is built as a separate
unit, and its circuit diagram appears in
Fig. 2. Not only does it supply HT and
LT for the vision receiver, but it alsc
supplies LT for the tube and time-base,
and it also includes the delay-switch for
the high-voltage unit. The mains trans-
former has windings rated at 2.0 volts
1.5 amps. for the CR tube heater, 4.0
volts 8.0 amps. for the vision receiver
valve heaters, 4.0 volts 8.0 amps. for the
time-base valve heaters, and 4.0 volts 2.5
amps. for the rectifier filament. This
rectifier is a U2, and its anodes are sup-
plied- from the 350-0-350 volts winding.
A single high-inductance smoothing choke

A side view of the RF

amplifier ; short connec-
tions are obtained by in-
verting alternate valves

Wireless %

in conjunction with two 8-uF. electrolytic
condensers suffices for smoothing, and the
output is about 250 volts at 75 mA.,

Returning to the vision receiver, the
components are in most cases
standard in spite of the high
operating frequency, for there
is no point in using special low-
loss types when it is essential
for the circuits to be heavily damped in
order to secure the necessary band-width.
The tuning condensers are of the air-
dielectric type, however, but this choice
has been made not on the score of effi-
ciency but in order to secure stability of
tuning. From the point of view of
efficiency the ordinary mica-dielectric type
would be quite satisfactory and somewhat
cheaper. Mica condensers, however,
suffer from some inconstancy of capacity,
for they are appreciably affected by tem-
perature, vibration and humidity. Again
for constancy, the coils are former wound.

The VF amplifier
can be seen on
the left with the
sync separator on
the right and the
DC restorer be-

tween them.

The method of construction adopted
is somewhat unorthodox, but combines a
maximum of screening with a minimum
of stray circuit capacity, and maintains
the overall dimensions within reasonable
limits. It is unnecessary to explain this
in detail, for it will be abundantly clear
from the photographs and drawings; it
may be as well to say, however, that the
chassis is in two pieces. One consists of
the four compartments for the RF valves
and detector, and the other of the side
chassis carrying the VF stage and sync
separator. This latter chassis has an ex-
tension which forms the base of the com-
partments.  The compartments should
consequently be completely wired before
the two sections are screwed together. In
most cases the wiring can be carried out
with wire such as No. 22 tinned copper
run in insulating sleeving. For the
heater connections, however, No. 16
must be used on account of the heavy

WWW. americanradiohistorv.com
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Fig. 2.—These drawings show the theoretical
circuit, constructional details and practical
wiring plan of the vision receiver power unit.

current, and this gauge is also convenient
for a few other cases where especial
rigidity is desirable.

When receiver and power unit have
been completed they can with advantage
be tested independently of
the remainder of the equip-
ment with the aid of a pair
of phones or even a loud
speaker. The phones or
speaker transformer prim-
ary should be connected E
across R14, a condenser of
o0.1pF. or more being inter-
posed to prevent the DC
load resistance of the diode
becoming too low for safety.

Choose a time when the vision trans-
mitter is working, and with the gain con- e ot W
trol set somewhere near maximum tune switch controlling the highs.'
in this signal by means of the four tuning voltage unit.

The vision receiver power

WwWWwWWwW.americanradiohistorv.com
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condensers. Their optimum settings will
be towards their minimum capacities. No
difficulty should be experienced in finding
the signal, for it is on a lower wavelength
than the sound, and the characteristic
signal of a vision transmitter is easily
recognised, consisting chiefly of the frame
synchronising pulses. If the phones are
unusually good it may also be possible to
hear the very high pitched note of the line
synchronising pulses.

Testing the Receiver

It should readily be possible to obtain
very loud phone signals, and such signals
are about the strength necessary for
operation of the CR tube. Provided that
strong signals are obtained it is unneces-
sary to make any attempt at adjusting
the circuits accurately, for this must be
done for the best picture quality. In
general, the circuits should not be all
tuned accurately to the signal, but some
of them staggered, notably the coupling
to the detector. Naturally this can only
be done with the tube connected and
working so that the effect of the tuning
on the picture quality can be observed.

At this stage, therefore, one should be
content with determining that the receiver
works properly in producing loud phone
signals.

Before pictures can be obtained it is, of
course, necessary to have a time-base and
other associated equipment.  Construc-
tional details of the time-base will be
given next week, while the high-voltage
unit, tube assembly and sound equipment
will be dealt with later in this series of
articlés. The operation and adjustment of
the apparatus will be fully treated in the
concluding instalment.

The complete list of the components em-

ployed will be found on page 17; in

many cases the use of suitable alternatives
is permissible.
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Delayed Switching

VALVE-ACTUATED RELAY FOR PROTECTING
GAS-FILLED RECTIFIERS

By PAUL D. TYERS

HE properties of a gas rectifier
are such that the full load must
not be taken until the cathode
has reached the necessary oper-

ating temperature.  Accordingly, it is
usual to provide some form of time delay
switch. Many arrangements have been
suggested and used, one of the most
familiar being a pair of contacts rendered
operative by the displacement of a bi-
metal strip associated with a heater coil
connected in parallel with the filament of
the rectifier. A thermal delay is intro-
duced, and the contacts are arranged to
operate the HT or load circuit after an
appreciable period has elapsed. Arrange-
ments of this type are sometimes mounted
in a vacuum, the bi-metal strip being
heated by direct radiation from a fila:
ment. Alternatively, use is made of a
simple heating coil wound round a bi-
metal strip which actuates the high-
tension contacts.

Thermally actuated contacts sometimes
give trouble, since the operating force is
not very great whether of the open or
vacuum type. Such arrangements have
also proved microphonic and are liable
to be upset by vibration. In an endeavour
to overcome these difficulties the follow-
ing arrangement was devised by the
writer and was found to be highly suc-
cessful in practice.

Device Described

The contact device constitutes an
ordinary relay, which is a very rigid and
mechanically sound piece of apparatus.
-Its reliability is proved by the multiplicity
of such devices employed in ordinary tele-
phone communication circuits which are
in use every day. Moreover, the device
is cheap. It is actuated by the anode
current of a hard valve fitted with an in-
directly heated cathode with an appre-
ciable thermal delay. The theoretical cir-
cuit is shown in Fig. 1.

It is obvious that if an appreciable time
elapses before the cathode emission is
obtained after switching on the heater
current, there will be a delay in opera-
tion of the relay, and the scheme pro-
vides a very effective and reliable delay
device,

When a very long delay period is re-
quired, it is preferable to construct a
valve in which there is rather more
thermal insulation between the heater

and the inside of the equi-potential
cathode than usual. Certain valves, how-
ever, can be given a heating period of
sufficient duration to be -suitable for use
with existing gas rectifiers. A modifica-
tion of the circuit is shown dotted, in
which the delay period is increased by
reducing the heater temperature by added
series resistance R2. This means that the
full emission of the cathode is not neces-
sarily obtained, but as relays will operate
on comparatively low currents, this is of
no importance. The table shows the heat-
ing time of various representative valves.
From this it is quite easy to choose a suit-
able combination of valves, relay and
operating conditions which give a delay
of a suitable period. The delay valve
can be energised either from the AC mains
or from the supply for an early amplifier.

—
p——
RELAY t
TOHT
CIRCUIT
R2 .-
AAAA
vy
A, == -
NORMAL vl
HEATER
VOLTS

Fig. 1.—Theoretical circuit of the valve-oper-

ated relay ; the resistance shown dotted

enables the delay to be increased by reducing
the cathode temperature.

It is easy to elaborate the fundamental
idea so as to ensure even greater protec-
tion. While a long thermal delay may
be introduced by increasing the quantity
of insulated material between the heater
and the inside of the cathode, it is obvious
that one has a greater mass of material
at a high temperature, and accordingly
the cooling period is equally lengthened.
This means that should the amplifier be
temporanly switched off and should the
cathode of the gas rectifier cool far more
rapidly than the cathode in the delay

wWWW . americanradiohistorv.com

THE heating element of ‘a

gas-filled valve must be raised
to full working temperature before
HT woltage is applied to its
anode. A new method of intro-
ducing the necessary delay auto-
matically is described in  this

article.

e e e e m e — ——————.

tube, then there is a chance of the high-
tension load circuit being applied before
the gas rectifier cathode is sufficiently
hot. -This difficulty can be overcome if
it is thought worth considering, by so
constructing the cathode of the delay tube
that there is more radiation than usual.
This can be achieved, for example, by
adding radiating fins to the cathode. The
cathode can be extended well beyond
the end of the anode. As the tube does
not have to function as an efficient therm-
ionic device, the radiation surface can
be made large by using an appreciable
anode distance so as to accommodate the
necessary radiating fins. '

Practical Points

Further protection can be introduced
by circuit arrangements. In this case the
heater of the delay tube can be connected
in series with the heater of the gas recti-
fier valve so that should either fail the
high-tension circuit is opened. Providing
the delay tube has a far quicker cooling
time than the cathode of the gas rectifier,
then there is no possibility of damage
occurring. This scheme, outlined above,
is being utilised in commercial design and
is actually covered by pending patents,
but it is one which should prove useful to
the experimenter. _

If use is made of a mains rectifier for
the delay valve, quite heavy currents (of
the order of 60 to 100 milliamps) are
available. This means that a fairly
heavy power relay can be employed if

Delay. Introduced by Different

Valves
UR3c 75 seconds
1W4 at 3 voits ..

1W4 at 2 volts ..
(Reduced output)

90 seconds

.. 240 seconds

L

desired, and this is advantageous if it is
very robust, and it can be used to operate
comparatively heavy contacts with appre-
ciable pressure. On the other hand, a
small relay operating with a current of
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a few milliamps can also be employed.
It will be noticed in the diagram that a
series resistance is shown in the relay
circuit. The function of this is really
two-fold. ‘

 In the first place, it acts as a safety
resistarice and prevents too heavy a load
being placed on the rectifier if the relay
winding is of quite low resistance. It can
also be used to regulate the current at
which the relay will operate. It may be
found convenient to shunt the relay
either with a fixed or variable resistance.
It will be appreciated that as the valve
warms up, so the current begins to in-
crease, and low currents of the order of
a few milliamps will pass through the
relay circuit before the final cathode tem-
perature is reached. It is obvious, there-
fore, that if use is made of a low current
relay, the relay must be heavily shunted
to ensure that it does not operate too soon.

It is best to aim at using a relay which
will operate at a heavy current for the
reasons mentioned above, but if such a
type is not available it is quite an easy
matter to experiment with shunt and
series resistances until a current value is
found that will cause the relay to operate
at the end of the heating period.

On the other hand, it should not be
assumed that the adjustment is very
critical, and, once the experiments have
been made with the actual relay, the re-
sistances can be substituted by ordinary
fixed carbon types. Some consideration,
however, must be given to the total power
in the circuit, and it will readily be seen
that this is of the order of several watts,
and accordingly a resistance with an
ample rating should be employed.

National Physical Laboratory

ONCE a year the National Physical

Laboratory opens its gates to visitors
and shows them something of the work
carried on throughout the year. This work
coveérs all branches of physics, and wireless
forms a comparatively small proportion of
the activities. :

Little new was to be seen this year in the
sections devoted to radio and allied matters.
Doubtless, the time has not yet come to
reveal the secrets of the year’s research.

A . portable ultra-short-wave direction
finding receiver was demonstrated in the
grounds on signals from the Alexandra
Palace and ‘also from a small local trans-
mitter about a hundred yards away. Sharp
null points were obtained with the result
that the apparatus was easy to handle.

The receiver is a superheterodyne with a
push-pull frequency-changer operating, from
a single-turn screened frame aerial. This
portion of the apparatus is mounted with
its batteries in a screening box on a tripod
and is connected by a screened cable to the
IF amplifier on the ground.

Among the precision apparatus mention
must be made of the direct reading
frequency-measuring equipment, which is
designed for frequencies ranging from 1 Mc /s
to as high as 75 Mc/s; it is self-checking.
Radio-frequency bridges and apparatus for
the measurement of current at radio-
frequencies were also shown.

Wireless
Worla

DISTANT
RECEPTION NOTES

The High-power Mysteries

to be coming into operation by now

seem to have been delayed in their
construction by one cause or another.
Labour troubles probably give the reason
why France’s Radio National is still some
way from being ready. But what of the
new Deuts¢hlandsender?  This station is
still largely wropt in mystery. There have
been all kinds of rumours about the power
that it's going to possess when it comes into
action, but I think we can discount those
which credit it with more than 200 kilowatts
at the outside. It will most likely- fall into
line with most of the other big stations on
the long waves by adopting a 150-kilowatt
rating for general working purposes, though
possibly there will be a good deal in hand
for special occasions.

And then there are the expected Italian
high-powered stations, including two of 120
kilowatts for Rome. Work on these also
seems to have gone forward more slowly
than was anticipated, but I hear that a big
speed-up is taking place now.

Amongst other high-powered transmitters

S OME of the giant stations which ought

The origin of the well-known nightingale
interval signal from Trieste is disclosed when
we see Miss Paola Guastalla of the station
staff winding up the clockwork unit that
supplies the distinctive call.

that have not yet materialised are the two
Brussels stations, which long ago announced
their intention of going up from 15 to 75
kilowatts. Probably there will be a spate
of newcomers as autumn draws near.

Meantime I have news from America that
WBZ, of Boston, Massachusetts, has ap-
plied for permission to increase its power
from so to 500 kilowatts. It is prophesied
that the application will be granted fairly
soon, and when it is the plant will be moved
to that queer-shaped piece of land, Cape
Cod.

I mentioned some time ago that several
other U.S.A. stations had put in applica-
tions to increase their power to 500 kilowatts,
but so far no news has come that any of
them has been successful. The Federal
Communications Commission is rightly a

waana amaricanradiohistorv.com
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most cautious body, which' never grants any
such application until possible problems
have been considered in all their aspects.
WLW, however, the Cincinnati station, has
proved so completely successful as a 500-
kilowatt plant that others are bound to fol-
low. Possibly the Commission doesn’t want
to issue its decisions until it has received all
the applications that are likely to comie in,
so that the problem can be considered as a
whole. Would that in Europe we had some-
thing with the powers of the F.C.C.!

I don’t know about you, but I always find
it difficult to remember whether it is yester-
day or to-morrow in places such as New
Zealand, Australia and the South Sea
Islands.  Working out the local time in
countries whose shortwave transmissions you
pick up can be, in fact, quite a puzzling
business. D. EXER.

Television

Programmes

Transmissions are from 3-4 and 9-10
daily.

Vision 45 Mc/s. Sound 41.5 Mc/s.

FRIDAY, JULY 2nd.

3, Animals from the Zoo, presented by G. M.
Vevers. 3.15, Gaumont-British News. 3.25,
“ From West-End Cabarets ’—a variety with
music by the Television Orchestra; presenta-
tion by D. H. Munro; compére, Paul Gerrits.

9, Repetition of 3 programme.
Movietonews.
gramme.

9.25, Repetition of 3.25 pro-

SATURDAY, JULY 3rd.
3, * Thrust and Parry "’ : a demonstration of
the Art of the Foil, by Gwendoline Neligan and
Maestro Leon Bertrand, in Alexandra Park.

3.20, The Hogarth Puppet Cabaret. 3.35,
British Movietonews. 3.45, Operetta.

9, Maria Luth in Period Songs. 9.10, ““ Coffee
Stall.” 9.25, Gaumont-British News. 9.35,

Les Allen and his pianists in *“ Queue for Song.”

MONDAY, JULY sth.

3, Anona Winn in Songs. 3.10, More Marine
Models : a review of prototype power boats on
the lake in Alexandra Park. 3.35,‘ Ad Lib "’ :
a revue by Herbert Farjeon, with music by
Michael Sayer ; production by Stephen Thomas.

9, Music-Makers: Maria Korchinska, harp.
9.10, Artists and Their Work—talk by Miss
Rhodes Dawson. 9.25, Gaumont-British News.
9.35, Repetition of 3.35 programme.

TUESDAY, JULY 6th.
3, Naunton Wayne. 3.10, Gaumont-British
News. 3.20, “ Derby Day,” an operetta by
A. P. Herbert, produced by Stephen Thomas.

9, Men’s Dress Reform: masculine fashion
parade. 9.10, British Movietonews. 9.20,
Repetition of 3.20 programme.

WEDNESDAY, JULY 7th.
3, The Charlot Starlets, with John Byron,
Patricia Leonard and Patricia Russell. 3.30,
Picture Page, 69th edition.

9, Repetition of 3 programme. 9.20, Gaumont-
British News. 9.30, Picture Page, 7oth edition.

THURSDAY, JULY 8th. .
3, Relache. 3.20, Gaumont - British News.
3.30, “How She Lied to her Husband,” a
play by George Bernard Shaw, with Greer
Garson and D. A. Clarke-Smith. Produced by
George More O’Ferrall.

9, Repetition of 3 programme. 9.20, DBritish
Movietonews. 9.30, Repetition of 3.30 pro-
gramme.

9.15, British -
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New Station for West
Africa

IT is proposed to erect a broad-

casting station at Dakar, to
be used in conjunction. with a
special receiving station. The
intention is to pick up pro-
grammes from France and re-
broadcast them for the benefit
of the French-speaking inhabi-
tants of Senegal.

American Plans

A CONSIDERABLE exten-

sion of activities is being
contemplated by the N.B.C,,
and plans are being made for
the erection of new studios and
offices in different parts of
the country.  Headquarters,
modelled on those at Radio
City, New York, are to be
erected in scveral important
cities at a total cost of over
3 million dollars.

Interference in France

REPORT issued by the

French P.M.G. announces
that, so far, anti-interference
measures have only been taken
in twenty-seven towns. As a
result of numerous rcquests
from various parts of the
country it is hoped, however,
that before long the organisa-
tion of the anti-interference
section of the French post
office will be improved.

Trouble in Norway

HE recent strike of Nor-

wegian ships’ officers was
partly concerned with a dispute
regarding the remuneration of
mates who also operate the
wireless installation in addition
to their other duties. The new
agreement provides that this
extra work shall be paid for at
the rate of £3 per month.

Japan Prefers Talks

CCORDING to recent statis-
tics published concerning
broadcasting in Japan, it ap-
pears that, on the whole, lis-
teners prefer talks of some kind
or another. No less than 51
per cent. of the total pro-
gramme time during 1936 was
devoted to a combination of
news and topical talks, music
occupying less than 10 per
cent. of the time.

Bombay Police Wireless

ERY exhaustive wireless ex-
periments are being
carried out by the Commissioner
of Police in Bombay, who has
received a grant of 5,000 rupees
from the Government with a
view to establishing an effective

system of communication be-
tween headquarters and a num-
ber of mobile units. Several
constables are being trained as
telegraphists. It is proposed at
a later date to extend the wire-
less network to the surrounding
country so that the police sta-
tioned there can co-operate more

closely with their city col-
leagutes.
Gramophone War
between the

’I‘HE dispute

Danish State Broadcasting
Corporation and the gramo-
phone industry which has been
dragging on for several years
in a desultory manner, is now
likely to be brought to a head
by the decision of the broad-
casting authorities to encourage
a new company which was regis-
tered at Copenhagen the other
day to manufacture gramo-
phone records. :

More New Stations

CCORDING to an Italian

report a very powerful
short-wave broadcasting station
is to be built at Prato Smeraldo,
near Rome. It is said that the
power will be not' less than
100 kW. Turkey has just
ordered a 120 kW medium-wave
transmitter for Ankara and a
20 kW short-wave one. These
are to be ready in August, 1938.

Tristan da Cunha

HE inhabitants of what is

often referred to as ‘‘the
loneliest island in the world,”’
namely, Tristan da Cunha in
the South Atlantic, have been
presented with a wireless set
with which it is hoped they will
be able to enjoy broadcasting
all the year round. The set,
which has been given by the
Ekco Co. of Southend, was re-
cently hauded over to the Rev.
H. Wilde, of Tristan da Cunha,
who is at present visiting this
country.

Hitherto, the battery prob-
lem has prevented the success-
ful running of a set in the island
as the mailboat, with a supply
of fresh batteries, only visits
Tristan da Cunha once a year.
To overcome the HT part of
the problem, the all-wave set
supplied is of the “no HT"
type exhibited at Olympia
last year, while the LT problem
is being solved by means of a
wind-driven generator.

EVENTS OF THE
- WEEK IN
BRIEF REVIEW

Topics

WORDS NOT
BULLETS
' A new type of
i “0.B.” van is now
being used by the
broadcasting

organisation in
France. The design
favours the

contours of an

armoured car.

Popularity of Wireless
EN thousand families in
Chicago were recently asked
what they planned to buy next
as soon as funds permitted.
New automobiles came an easy
first with fresh insurance policies
second ; wireless sets were, how-
ever, a good third."

New Use for Car Radio

I ANY screen and stage direc-

tors, always on the look-
out for new talent, make a point
of listening assiduously to the
broadcasting programmes in the
hope of a ‘“find.”” Mr. Leslie
Cardew, of the Pinewood Film
Studios, carries on “his policy to
such an extent that he has had
his car fitted with radio solely
for the purpose of enabling him
to keep his ears open for likely
talent when on the road.

A Famous Radiophobe

. EDOUARD BRANLY, of
coherer fame, has, it is
said, always had an aversion to
broadcasting as a means of en-
tertainment. He recently de-
livered a talk before the micro-
phone in which he frankly con-
fessed that although he listened
to certain transmissions on his
grandchildren’s receiver he was
by no means an enthusiastic
listener.

America Wants Better

Quality
HE sale of wireless sets is
booming in the U.S.A,,

figures for the first four months
of the year being from 20 to 40
per cent. greater than for the
corresponding period of 1936.
It is estimated that during the
present year over 10 million
sets will be sold. There is now
a much greater demand for the
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higher-priced sets, this being
accounted for partly by the
desire for better quality of re-
production and partly by the
fact that more_expensive cabi-
nets of the console type are
being demanded.

Radio Romance

AST summer the well-
known Swedish  opera
singer, Sigurd Bjérling, visited
Iceland to give a special broad-
cast from the Reykjavik station. °
As a result of this visit he was
recently married to the lady
announcer of that station.

Australian SW
Transmissions for July

YDNEY, VK:zME, 9,590
kc/s, 31.28 metres.  Sun-
days, o500 to 0700, 0930 to
1330, 1630 to 1830. Mondays,
1630 to 183o0.
Melbourne, VK3ME, 9,510
kc/s, 31.50 metres. All week-

days, ogoo to 1200.

Perth, VK6ME, 9,590 kc/s,
31.28 metres. All weekdays
1100 to 1300.

L 4
News from Panama

SINCE the establishment of

broadcasting in Panama in
1935 there has been a tremen-
dous increase in imports of re-
ceiving sets.  Nearly all the
receivers come from the United
States.

Holidays Guide for
Motorists

ITH each copy of The

Motor Cycle, dated July
1st, a 32-page Holidays Guide
will be presented free. The
Guide contains a wealth of de-
tail about many of England’s
finest beauty spots and clearly
marked maps of all the country
between Land’s End and John
O’Groats are included.
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Periodic Variations of the

THEIR PRACTICAL EFFECT ON
SHORT-WAVE RECEPTION

UR conception of the ionosphere

and of the part it plays in radio

wave propagation is continually

changing, and from time to time
some new discovery causes us materially
to alter our ideas on the subject. The
recent announcement by Watson Watt of
the presence of a number of ionised layers
at comparatively low altitudes is a case in
point, and although this particular dis-
covery may not directly affect ordinary
short-wave reception, it brings home to us,
in a startling way, the fact that we have
yet a great deal to learn about the upper
atmospheric regions. Perhaps the most
clearly evident thing about the iono-
sphere, from the viewpoint of short-wave
reception, is that it is in a constantly
changing state, and it is interesting to try
and correlate the periodic changes in short-
wave réception conditions with coincident
changes in the medium which alone makes
such reception possible.

Structure of the Ionosphere

The atmospheric region popularly
known as the ionosphere is mainly com-
prised of the two layers of ionised air,
which surround the earth in the form of
concentric shells, the inner or E layer at
a distance of about 60 miles, and the outer
or F layer about 180 miles from the earth,
together with a belt of much less highly
ionised air in between them. At certain
times of the day subsidiary layers are
formed, namely, the E2 region, situated
just above the E layer, and the F2 region
just above the F layer, looking upward
from the earth. In addition to these
regions of the ionosphere proper, there
appear to be the two bunches of layers in
the lower atmosphere® announced by
Watson Watt, called the C and.D regions,
and far out into space beyond the F layer
(according to Alway and Philips) there
appears at certain times a belt of air ion-
ised to a degree comparable to that of the
F layer and named the G region.

As, however, these latter regions do net
play a regular part in the propagation of
the frequencies we are considering, we will
henceforward confine our attention to the
ionosphere proper, viz., that part of the
atmosphere from the lower boundary of
the I layer to the upper boundary of the
F.

When the molecules of gas comprising
the air in the layers are subjected to the
sun’s influence they become split up by
the action of solar radiation, so that elec-
trons are liberated, and the layers contain,
to a greater or less degree, free electrons

and positive ions, The agents producing
this ionisation are of two kinds, viz., a
solar wave radiation of a frequency in the
ultra-visible part of the spectrum (ultra-
violet light), and a stream of corpuscles
which are shot off from the sun so as to
bombard the molecules of gas and thus
liberate electrons by direct collision. Both
these agents appear to play a part in the
ionisation of both the layers, so that the
ionising influence exerted at the E layer
depends to some extent on the amount of
solar radiation absorbed at the F, and thus
on the amount of filtration to the lower
layer, While the radiation is much more
intense at the F than at the E, and the
level of ionisation produced is thus much
higher, yet the intensity of the radiation
at the F is not the major factor which de-
termines the ionisation level reached there.
For, since much of the ionising energy is
not absorbed, owing to the comparative
rarity of the air molecules, it is evident
that the density of the molecules or gas
pressure is the main determining factor.
On the other hand, the gas pressure at the
E layer is high, but the amount of ionis-
ing agent reaching this layer is limited,
and thus the ionisation level reached is
very much lower than at the F layer, and
is determined mainly by the intensity of
the radiation, and not by the gas pressure.

Ions and electrons in a dissociated state
have a strong tendency to combine, and
in the ionosphere they can do this at a rate
depending on the gas pressure. As this is
very much higher in the lower layer than
in the higher, the E layer recombination
rate will greatly exceed that of the F layer.

Refracting and Attenuating Layers

Radio waves higher in frequency than
about 3 Mc/s pass through the E layer and
undergo refraction or ‘‘bending’’ in the
F. The degree of bending- and also the
aftenuation suffered will vary directly as
the density of the free electrons and in-
versely as the square of the frequency,
and, while the ion content of the E layer
will rarely be sufficient to cause complete
bending, yet it will cause the wave to be
attenuated. And, since the wave will ex-
pend more energy in passing twice through
the E than it will during its excursion into
the F, we may regard the E layer as the
thain source of attenuation, and the F
layer as the bending layer.

Thus we see that the upper limit for
good reception is set by the penetration
frequency of the F layer, and the lower by
the frequency which suffers complete
attenuation in the E. The optimum fre-
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quency will lie just below the penetration
frequency, for that is the frequency which,
while it is adequately refracted by the F
layer, suffers least attenuation in both the
E and F regions. " In this connection it is
as well to remember that the penetration
frequencies in the case of a short-wave
broadcast station will be far higher than
those given by scientific experiments made
to determine the penetration frequency of
the layers, because in the former case the
wave is projected at a relatively small
angle to the ground, so as to have a glanc-
ing incidence at the layer, whereas in the
latter case the wave is sent vertically up-
wards. It is easy t» see that a wave reach-
ing the layer at glancing incidence would
be completely refracted at an ionisation
level which would allow a vertically inci-
dent wave of the same frequency to pene-
trate. '

The Diurnal Variation

-

As is well known, the ion content of the
layers is not constant, but undergoes pro-
nounced periodic changes of three kinds
—diurnal, seasonal, and an eleven-year
variation due to the sunspot cycle. There
are also sharp day-to-day variations of an
erratic nature. ®

Considering first the diurnal change, we
see that soon after dawn the ijonisation
levels of both layers commence to rise with
the increasing intensity of the solar radia-
tion, and continue to increase towards
noon. At the E layer, where the gas.pres-
sure and consequently the recombination
rate are high, the ionisation level follows
closely the intensity of the radiation, so
that at noon it commences to fall, and at
dark the fall becomes much accelerated,
so that by midnight the attenuating effect
of the layer upon the frequencies we are
considering is very small.

The recombination rate at the F layer
is so low that the rate of ion production
about midday exceeds it to such an extent
that a time lag is introduced, with the
result that the maximum level is not
reached till late in the afternoon. Then
the level falls slowly and continues to do
so throughout the night, though it remains
at a relatively high level until past mid-
night. Remembering what has been said
about limiting frequencies, we see that the
effect of these changes on ‘long-distance
short-wave receptions will be as indicated
in Fig. 1. During the morning rise in ion-
isation level the band of frequencies for
good reception is moved toward the higher
frequency end of the spectrum, but at
noon the band begins to broaden, since
the higher limiting frequency continues to
rise, while the lower limit commefkes to
fall. Even when the ion content of the
F layer starts falling, the broadening effect
of the good reception band continues, be-
cause the lower limit falls more rapidly
than the higher. Nevertheless, the opti-

Ay
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lonosphere

mum frequency now begins to fall, and
while it continues to do so throughout the
night there comes a time (usually near
midnight) when the good reception band
is at its broadest, since then the ion con-
tent of the E layer is so low that the layer
has very small attenuating effect on fre-
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Fig. 1. The characteristics of both E and F

layers determine the highest frequency for

good short-wavereception. Attenuationtakes

place mainly in the E region and refraction

in the F region. The changes in these two at

different times of the day are shown by these
curves.

quencies in the S/W band, while the F
layer level is still high enough to refract
frequencies as high as 20 Mc/s, or even
higher. Of course, when considering di-
urnal changes in short-wave reception we
must consider the daylight conditions over
the whole transmission path, remembering
that stations in the opposite hemisphere
will have winter conditions when we have
summer, so that, even if they are on the
same meridian as ourselves, conditions will
often vary from daylight to darkness over
the path. Nevertheless, the broadening
effect of the good reception band can easily
be observed on a transmission path such
as that from the U.S.A. to this country
in the evening hours.

Seasonal and Long Period
Variations

In winter the solar radiation is at its
lowest ebb, but is. nevertheless, sufficient
to raise the ion content of the F layer to
a high value. As the season advances and
the sun’s effect becomes more powerful
the air heats up and consequently becomes
much less dense, so that, although there
is now a greater amount of ionising radia-
tion reaching the F layer, it is largely in-
effective, owing to the increasing rarity of
the gas molecules. Although the solar
radiation has increased, the gas pressure
has fallen, and the net result is that the
F layer ionisation level falls towards mid-
summer and then rises towards the winter
again. A different effect occurs at the E

D44

reception.

Jor best reception at different times of the day and at different

AT certain distances above the earth are well-defined layers of
tonised air- which play a very important part in short-wave
Though the ionisation of these layers is continually
i * changing it is explained in this article that the variations are
i mainly aperiodic, and by applying such knowledge that is available
g it is possible to reach a decision regarding the frequencies to use

seasons.

————d

layer, where gas pressure is not the con-
trolling factor. In winter the ion content
of the layer is low because the amount of
solar radiation affecting the layer is small,
but, as the season advances, although the
density of the air decreases, the molecules
are still sufficiently numerous to absorb the
maximum amount of the radiation, and
this is increased for two reasons: (a) the
amount of radiation from the sun is
greater, and (b) less of this is absorbed
at the F layer and so reaches the’E. Thus
the ion content of the E layer rises, so that
a peak is reached at midsummer. The
result of these variations is as indicated in
Fig. 2. In winter the frequency band for
good reception will be at its broadest, both
high and low frequencies being well re-
ceived. In summer the penetration fre-
quency of the F layer is lowered, and the
attenuating effect of the E layer is raised,
so that the very high frequencies heard in
winter will no longer be received. Never-
theless, the best received signals will be
towards the higher frequencies, as a large
band of the lower frequencies will suffer
heavy E layer attenuation, and the good
reception band is considerably narrowed.
If one observes the U.S.A. stations, one
can already observe these effects, the very
high frequencies no longer being heard.
with conditions generally worse than in
winter.

Eleven-Year Cycle

Lastly we must take into account the
effect- of the eleven-year sunspot cycle.
Sunspots are the main cause of the erratic
day-to-day variations in short-wave recep-
tion, for when they are prevalent there 1s
an increased amount of solar radiation, so
that higher ionisation levels are reached
in both layers. But, although they in-
crease in numbers and in size so as to
reach a peak every eleven years, they are
not obliging enough to do so in a regular
manner, and consequently we get all sorts
of irregular variations in the ion content
of the layers. However, if we ignore
these and consider only the average values,
we see that there is a gradual rise in the
ionisation levels towards the sunspot maxi-
mum period. According to Professor
Appleton, the F layer level is now 300 per
cent. and the E layer level 50 per cent.
above its minimum sunspot level. Conse-
quently the optimum frequency for any
transmission path, whether in daylight or
darkness, is now much higher than it was
during the sunspot minimum period, and
will possibly be higher still before the sun-
spot maximum is reached. Also, the fre-
quency band for good reception after dark-
ness is particularly broad, for the residual
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ionisation level of the F layer is much
higher than at the minimum period, and
provides adequate bending for the high
frequencies, while the normal recombina-
tion process in the E layer after dark re-
moves its attenuating effect on the lower
frequencies.

From this we may deduce that the best
possible conditions for short-wave recep-
tion would exist after darkness in the
winter of a sunspot maximum year, for
then it appears that we might have the
highest possible F layer ionisation with
very little E, permitting us to receive a
very large range of frequencies in the
short-wave band.

There remain those erratic day-to-day
variafions that play such havoc with con-
sistent short-wave broadcast reception, the
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Fig. 2. These curves show the variation in

the ion content of the E and F layers at
different seasons of the year.

cause of which is undoubtedly a fluctua-
tion of the solar radiation, possibly due to
sunspots. Could these be minimised and
a reliable service maintained at all times?
It seems that their effect might be reduced
to a considerable extent if the transmission
engineer were able to forecast the sunspot
conditions a day ahead (and this he wel
might do in co-operation with an Astro-
nomical Observatory), and so change his
frequencies from day to day to suit con-
ditions. But this no listener would toler-
ate, even if it were possible from the point
of view of the international authorities.
And so he is limited in the scope of his
attack. However he does (in the case of
the larger broadcast organisations), from
time to time, so consider the frequencies at
his disposal, the transmission paths to be
traversed, and the prevailing seasonal and
sunspot conditions, as to give the best
service with the power at his disposal and
within the limits he is obliged to work.
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who wrote

ALAN PAUL,
musical comedy for a wager—
now his chamber music is to
be broadcast Nationally on
Thursday evening.

months of July, August

and September, the lis-

tener has had to accept
the radiation of a single pro-
gramme as an unpleasant in-
evitability.  This year alter-
native programmes on the
National and Regional wave-
lengths respectively will be
broadcast, and so it is natural
that new week-by-week fea-
tures
July seems to associate itself
with blue skies, a warm sun,
the seaside with its gay colours:
and, of course, the pier. The
B.B.C. have tracked just such
a train of associations as this
to its logical conclusion, so
next Thursday at 7.25 on the
National wavelength we get
Shows from the Seaside, the
first of a series of concert party
broadcasts, arranged by Harry
Pepper. Instalment No. I
comes from the Pier Pavilion,
Worthing. Harry Pepper with
Davy Burnaby will introduce
Richard  Jerome’s  ‘‘ Gay
Parade.”

IN recent years, during the

<5 <& <>
ANOTHER SERIES

THE first of the series called
““ Tricks of the Trade,”” which
was referred to in The Wireless
World some weeks ago, is to be
heard Nationally at 6.20 on
Monday. This will bring to
the microphone a journeyman
cooper from Burton-on-Trent,
a woman who makes dresses
for dolls, and a man who for
many years has been making
toys.

The cooper, Mr. R. P.
Stanesby, was chairman only
a few weeks ago at a typical
ceremony, and this should
brighten that part of his story
which describes the ancient
custom of ‘‘initiating”’ a

should be presented.’

Outstanding Broadcasts
at Home and Abroad

young cooper at the end of
apprenticeship, when he is
rolled in a large barrel that has
been built around him for the
occasion.

Mr. C. L. Homer, a fore-
man enameller in a Black
Country hard toy factory, has
been learning the tricks of his
trade for 21 years, and he will
describe them to listeners.
Still on the subject’ of toys,
Miss M. Guest will talk about
dresses that she designs for
dolls. The whole programme
will be compéred by F. H.
Grisewood—thus is success
ensured !

<T- < <>
THE SONG IS ENDED

““Tue Melody Lingers On”’

is the title of a reminiscent pro-

TO-MORROW
AFTERNOON
some of the events
at Henley Regatta
will be described
to listeners by
John Snagge.

gramme of dance music to be
heard on the National wave-
length on Tuesday at 8. Ben
Frankel, the well-known
arranger of film and radio
music, impressed with the
number of requests from
listeners asking band leaders to
play popular melodies of recent
years, conceived the idea of a
musical presentation consisting
of popular tunes of the past,
orchestrated in modern-day
manner. Many favourite num-
bers of the past twenty years
are dated as regards their
tempo and orchestration, but
are capable of rivalling the
modern rhythm melodies if
givenmodern treatment. Hence
the title of the programme
which has been arranged by
Jack Davies, Jr. Ben Frankel
has scored the music and will
be conducting the orchestra

which, incidentally, is com-
posed entirely of wood and

string instruments. Dorothy
Careless will sing.
<t <> <>

POT-POURRI OF SPORT

THE O.B. Department will
be especially active to-morrow
between” 2 and 5.15, when
National listeners will hear
commentaries on three out-
standing events.

John Snagge, who has made
in recent years such a great
success of his boat-race broad-
casts (he is himself an enthu-
siastic oarsman and got his trial
eights at Oxford) will be
stationed in a special stand
erected by the Regatta autho-
rities at the finishing post at
Henley. One of the typically

£ PRAEA JEUTRIEE——

English scenes which Britons in
exile remember when languish-
ing beneath the torrid sun is the
tableau which the Henley Re-
gatta presents. The river is a
great jewel, glittering in a ver-
dant setting of glorious foliage
while the water’s edge is
fringed with punts filled with
youth, gaily dressed "in sum-
mer attire.

It is from this scene that the
commentator will describe the
progress of the boats, and it is
hoped to include the finals of
the Grand Challenge Cup and
the Diamond Sculls.

On this day, in all probability,
the finals of the All-England
Lawn Tennis Championship
will be fought at Wimbledon.
Colonel Brand and Captain
Wakelam will describe the
final contest of the struggle.

In the afternoon it is also
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steners Guide for

proposed to take listeners to
the Festival of Youth at
Wembley. This is the first
assembly of its kind in this
country. In aid of King
George’s Jubilee Trust, there
will be ten thousand per-
formers, and Their Majesties’ "
arrival will be announced by
fanfares followed . by the
National Anthem played by
the massed bands of the Bri-
gade of Guards.

The vivid description by the
commentator, the stirring
strains of the bands, and the
voices of the eager thousands
of youth assembled on this
occasion should make an in-
spiring outside broadcast.

In the evening, at 8.45, on
the Regional programme, Ber-
nard Grey, one of the North’s
sports  commentators, . will
describe the Speedway Test
Match between England and
Australia at Belle Vue, Man-
chester.

<< < <

STARS FOR “MUSIC HALL?>

Goop news for “Music
Hall”’ listeners: John Shar-
man has arranged for Flanagan
and Allen to appear in his
show to-morrow at 8 in the
National programme. This is
their fourth recent appearance,
and in the same show the ever-
ropular Bebe Daniels and Ben
Lyon will be making their last
broadcast in this country
before going on a tour of South
Africa. Phyllis Robins makes
a welcome return to the
“Music Hall,”” and Rupert
Hazell and Elsie Day take
their part in what they call
*Harmonylariety.””

< <>

IN PRAISE OF QUIET :

AN escape from the clatter
and busy hum of city streets,
the maddening hubbub. of
modern existence, an escape
from it all—just for forty
minutes. That is what Alan
Paul has planned for those who
care to listen to his programme,
““In Praise of Quiet Things,”
to be broadcast in the National
programme at 10.20 on Thurs-
day evening. Those taking
part include Jean Pougnet,
violin; David Martin, violin;
Anthony Pini, ’cello; with
Alan Paul himself at the piano,
Garda Hall, soprano, will be
the vocalist. Appropriate verse
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the Week

and prose selected by Anne
Barker will be spoken between
the items, and the programme
is presented by William
Maeburg.

To those who are prejudiced,
perhaps not without reason,
against chamber music of all
varieties, let it be known that
Alan Paul has written a suc-
cessful musical comedy, com-
plete with dance music, as the
result of a remark made to him
by a friend: “'I don’t expect
you could write a dance tune
if you tried’’; -therefore this
programme should have an in-
terest for even the rhythm sec-
tlon of the listening public.

<> <> <t~
MUSIC

WirH the B.B.C. Symphony
Orchestra away on annual
leave, there will be fewer
studio broadcasts of orchestral
music during the month of
July until the Proms. begin on
August  7th. The B.B.C,
Empire Orchestra, however,
will broadcast Mendelssohn’s
First Symphony on Tuesday at
9 {(Regional), when they will
be conducted by Clifton Helli-
well.

On Thursday, at 8
(National), Julius Harrison
will conduct the London Sym-
phony Orchestra in a broad-

cast performance of Dvorak’s .

First Symphony and Sibelius’
““Tapiola.”’

acquired considerable experi-’

ence, the former when he was
programme director of a radio
station abroad, and the latter
when he was conducting at
Austrian and German opera
houses.

‘“ Bluebeard "’ will be broad-
cast on Wednesday between 8
and g in the National pro-
gramme ; the Group will be
assisted by the Revue Chorus
and the Theatre Orchestra.

< < <>
ROYAL AGRICULTURAL
SHOW

VIEWPOINTS and personali-
ties will be broadcast from the
Royal Show, held this year at
Wrottesley  Park, Wolver-
hampton. The idea is to bring
to the microphone several
speakers who are attending the
show and have interesting
points of view to express about
new developments as seen at
the show or about agriculture
generally, The transmission

will be heard Nationally at

6.20 on Wednesday.
< < <

CRICKET

THE annual ’Varsity cricket
match is, as a rule, a fast-
moving game, played on the
‘“get on or get out”’ principle.
This adds to its value from the
commentary point of view, and
it should give Howard Marshall
plenty to talk about during his

i ‘i
R

SONGS FROM THE SEASIDE. No. 1 comes from the Pier Pavilion,
Worthing, on Thursday at 7.z5 (National).

Tte Opera Group, a com-
pany ot young English singers,
founded about two years ago
by Dr. Ernst Schoen and
George Knepler, presents
Offenbach’s comic opera,
‘‘ Bluebeard.”’ The group,
which will be broadcasting for
the third time, specialises in
smaller opera, in which both
Schoen and Knepler have

descriptions, which last for
fifteen minutes and which are
to be radiated in the National
programme at 1.15 and at 5.0

on Monday, Tuesday, and
Wednesday.
- < <

OPERA ABROAD

DoNizeTTI's classic
‘“Daughter of the Regiment,”
which is to be relayed from the

German Opera House by Ber-.

lin at 8 p.m, on Saturday,
should find many listeners in
this country for it was made
extremely popular by Jenny
Lind with her vivacious sing-
ing in the title réle. Of all
the composer’s works, this can
be truly described as the most
brilliant. The glorious finale,
‘“Salute to France,”” has few
equals in operatic music.

Not unnaturally Verdi is the

choice on the 9 Rome pro-

gramme when his ‘‘ Force of
Destiny *’ will be relayed from
Cremona. The music is fine,
but the theme is indubitably a
‘““gory’’ one; all the princi-
pals come te a violent end,
and the opera eventually
peters out for lack of charac-
ters to carry on! The singing
could not be in better hands—
both Gina Cigna and Borgioli,
so recently heard at Covent
Garden, are in the cast.
< < <

FROM DENMARK

A  number of English
and American rhythm songs
will be presented by ‘‘The
Five Kentucky Singers,”” who
are broadcasting from Den-
mark at 9.25 on Monday. This
transmission will be preceded

FRIDAY, JULY 2nd.
Nat., 7.30, Peter Yorke and his -

Orchestra.  B.B.C.  Scottish
Orchestra.  9.20, Caf' Chant'—
another litt'e show.

Reg.. 7.25, Recital by Susan
Metcalfe Casals (mezzo-soprano).
8, Stanelli’s Batchelor Party,
No. 13. Produced by Max
Kester and Stanelli. '

Abroad.

Breslau, 8.10, German Folk Songs

and Musicin old and new settinzs.

SATURDAY, JULY 3.
Nat.. 7.30, A.B.C. 8, Music Hall.
10, My Own Poetry. 10.20,
Chamber Music.
Reg., 6, Dance Music. §From the

London Theatre. 8, B.B.C.
Northern Orchestra.  TKing's
Muster:  George IV Visits
Scotland.

Rome, 9, ** The Force of Destiny ”
—Four-act opera (Verd).

SUNDAY, JULY 4th.

Nat., 6.45, Fred Hartley and his
Sextet.  7.30, Bransby Williams.
7.55, Service from the City
Temple.

Reg., 6.45, Eugene Pini and his

Tango Orchestra. 9.5, As You
Like It. YEpilogue.
Abroad.

Hamburg 8, ** A Century of Garden

Music "—a romantic serenade.

MONDAY, JULY 5th.

Nat., 7, B.B.C. Scottish Orchestra.
YTricks of the Trade. 9.35,
Dove Days. or the Derbyshire
Angler.

Reg.. 6.35, Pianoforte Recita! by
Claud Biggs. 9.45 Melody and

Rhythm.

1
i
5
; Abroad.
i
}
;
1

HIGHLIGHTS OF THE WEEK

Salon Orchestra. B.B.C. Singers
(A). 9Pleas for Pleasure. 9.40, !
: Is it the Law? !
Abroad. f

13

EFFORT. ‘‘ Bunny '’ Austinin
attitude symbolical of cham-

pionship tennis. Commentaries

wiil be heard from Wimbledon

atvarious times during the after-

noons of to-day and to-morrow
(National).

at 8 by an O.B. from Silke-
borg, Jutland, in the shape of
a concert by the Silkeborg
Koncertorkester, a popular
provincial orchestra, the mem-
bers of which have earned the
reputation as specialised ex-
ponents of Scandinavian
music.
THE AUDITOR,

Abroad.

Radio-Paris, 8.40, Casino Concert
from Vichy—also relayed by most
other French stations.

TUESDAY, JULY 6th.
Nat,, 6.25, B.B.C. Theatre Organ. 1
YStorm in a Tea Cup. 9.20,
America’ . To-day —talk  on
economic problems by Geoffrey
Crowther.

Reg., 7.30, Alfredo Campoli and his |

Konigsberg, 8.10, “A Dance
Medley.” Erich Bérschel Dance
Band. !

WEDNESDAY, JULY 7th.

Nat., 5.15, Ambrose and his
Orchestra {rom the Paris Ex-
hibition. 9.20, 1 Protest ":
a talk on common nuisances. !

Reg., 7.30, Kaleidoscope. YPiano- |
forte Recital by Leopold
Muenger. 9.45, Robb Wilton as
Mr. Muddlecombe, ].P.

Abroad. -
Leipzig, 8, Concert {rom the
Belvedere Open-Air  Theatre,
Weimar.

THURSDAY, JULY 8th.
Nat., 6.20, Book Talk by Allen

Ferguson. YB.B.C. Military
Band. 8, London Symphony’
Orchestra.

Reg., 6, B.B.C. Northern Orchestra.
Y Beatrice Harrison, ‘cello. 8,
Melody Out of the Sky—Jay
Wilbur and his Band.

Abroad.

Luxembourg, 9.30. Symphony Con-
cert with Lazare Lévy (piano-
forte).
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PRINCIPAL BROADCASTING STATIONS OF EUROPE

Arranged in Order of Frequency and Wavelength

’ (This list is included in the first issue of each month. Stations with an Aerial Power of 50 kW. and abovein heavy type)
Btation, ke/s. Positions, | Metres. | EW. Btation. ke/s. Positions, | Metres. | kW,

Ankara (Turkey) .. . .. .. 152 [eeviinnnn. 1973.5 5 Leipzig (Germany) .. .. .. W] 18 ..l 382.2( 120
Kaunas (Lithuania) .. 00 - 153 |.......... 1961 i Barcelona, EAJ1 (Spain) 00 00 795 j..oaceen..n 377.4 7.5
Radio Romania (Brasov) Romama .. 160 [.......... 1875 150 Lwow (Poland) . 0c 00 795 |eevieninn. 377.4| 50
Hilversum, No. 1 (Holland) (10 kW. till 1840) 160 .......... 1875 | 150 North Welsh Regional (Penmon) ac 0o 804 .......... 3731 5
Lahti (Finland) 166 |.......... 1807 | 150 Welsh Regional (Wa.shford Cross) .. 00 804 |.......... 373.1| 170
Moscow, No. 1, RW1 (Kommtern) (U S.S.R. ) 172 f[.......... 1744 | 500 Milan, No. 1 (Italy) . oo ao .| 814 }.......... 368.6| 50
Paris (Radlo Parls) (France) 00 182 (.......... 1648 80 Bucharest (Romania) 00 o) 823 ...l 364.5( 12
Istanbul (Turkey) .. a6 00 .o 185 }.......... 1622 5 Kiev, No. 2, RW9 (U S.8.R. ) 00 00 832 |......... 360.6| 35
Irkutsk (U.S.S.R.) .. o0 o0 1875} ..ccunn.. 1600 20 Agen (France) . .. 00 00 832 [.......... 360.6 1.5
Deutschlandsender (Germany) 50 8 191 |.......... 1571 60 Berlin (Germany) 80 00 60 0o 841 |.......... 356.7| 100
Droitwich .. .. .. 200 [.....en.n. 1500 | 150 Sofia (Bulgaria) 5 00 1 00 00 8475 .cceuuan.. 354 1
Minsk, RW10 (U S.S.R. ) .. 00 00 208 |.......... 1442 35 Norwegian Relay Statrons 50 50 o0 850 |.......... 352.9( —
Reykjavik (Iceland) . ac a0 Lobo208 ool 1442 16 Valencia (Spain) 00 .o 850 j.......... 352.9| 3
Motala (Sweden) . . 0o oo 216 |.......... 1389 | 150 Simferopol, RW52 (U. S.S. R. ) 00 .. 859 l.......... 349.2| 10
Novosibirsk, RW76 (U. SSR. ) . .. 2175, ..oene. 1379 | 100 Strasbourg (France) . 00 .. 8569 f.......... 349.2| 100
Warsaw, No. 1 (Poland) o 50 224 f.......... 1339 | 120 Poznan (Poland) o 50 868 |.......... 345.6| 16
Luxembourg .. 23 2 | P 1293 | 150 London Regronal (Brookmans Park) .. 877 ... ..... 342.1| 170
Leningrad, No. 1 RW53 (Kolpmo) (U SS.R. ) 232 ...l 1293 | 100 Linz (Austria) . .. .. 50 886 |.......... 338.6; 15
Kalundborg (Denmark) o 240 ...l 1250 60 Graz (Austria) . . 00 a0 oo 886 J........ .| 338.8) 15
Vienna, No. 2 (Austria) .. .o BG 240 f.......... 1250 0.5 || Helsinki (Finland) 00 a0 ao 895 |.......... 335.2| 10
Kiev, No. 1 (U.S.S.R.). . .. .o .. 248 |.......... 1209.6| 100 Limoges, P.T.T. (France) .. .. .. 895 {.......... 335.2 1.5
Vigra (Aalesund) (Norway) .. 00 o0 253 |..eeeoann. 1186 10 Hamburg (Germany) . o o0 ac 904 [.......... 331.9| 100
Tashkent, RW11 (U.S.S.R.) .. 00 o0 256.4(.......... 1170 25 Dniepropetrovsk (U.S. SR. ) PO B 1 & N RN 328.6| 10
Oslo (Norway) .. 260 |.......... 1153.8( 60 Toulouse (Radio Toulouse) (France) 60 913 |.......... 328.86| 60
Moscow, No. 2, BW4-9 (Stchelkovo) (U.S.S R ) b U 1107 | 100 Brno (Czechoslovakia) .. 5 50 922 |.......... 325.4( 32
Tromsé (Norwa ) .. 282 [.......... 1065 10 Brussels, No. 2 (Belgium) .. 50 932 ....... v.. 321.9( 15
Tiflis, RW7 (U.S.S.R.) 50 00 oo TR |[oooaoooooo 1060 35 Algiers (Algeria) .. 00 00 o 941 ... 318.8| 12
Saratov (U.S.S.R.) °. 00 00 o0 340 |[.......... 882.3f 20 Goteborg (Sweden) .. o0 oG oa 941 f.......... 318.8| 10
Finmark (Norway) .. .o .. . k7 (N 864 10 Breslau (Germany) .. 00 00 950 t.......... 315.8] 100
Archangel (U.S.S.R.) .. .. o 350 [........ ..| 8571 10 Paris (Poste Parisien) (France) 5a o 959 |...i...... 312.8| 60
Rostov-on-Don, RW12 (U.S.S.R.) .. .| 355 ..., 845.1| 25 Bordeaux-Sud-Ouest (France) 50 oa 968 |.......... 309.9| 30
Budapest, No. 2 (Hungary) .. e 00 359.51..... «....| 8345 18 Odessa (U.S.S.R.) oc 00 968 |.......... 309.9| 10
Sverdlovsk, RW5 (U.S.S.R.) 5a B0 315 b, 800 40 Northern Ireland Regional (Llsburn) o 977 |....ev....| 307.1| 100
Voroneje, RW25 (U.S.8.R.) . e o] 390 J....... ... 769 10 Genoa (Italy) . a0 o] 986 fo......... 304.3; 10
Boden (Sweden) . 392 |.......... 765 0.6 || Torun (Pola.nd) 986 |.......... 304.3] 24
Banska-Bystrica (Czechoslovakra) (15 kW 392 [.......... 7685 30 Hilversum No. 2 (Holland)(ls kEW. tl” 1840) 995 |...iuann. 301.5| 60

after 17000 Ll Bratislava (Czechoslovakia) . 1004 .......... 298.8| 13.5
Geneva (Switzerland) .. 00 401 |.......... 748 2 Midland Regional (Drortwrch) 0a R 0 1) & T [ 296.2| 70
Moscow, No. 3 (RCZ) (U S. S R. ) o0 .. 41350, 728 | 100 Chernigov (U.S.S.R.) . o0 P 0 1) 2 S R 296.2(° 4
Ostersund (Sweden) .. 00 8 4135].......... 726 0.6 || Barcelona, EAJ15 (Spam) .. .. Lo 11022 ol 293.5 3
Oulu (Finland).. . .. ve 431 |.......... 696 10 Cracow (Poland) .. .. Lo L1022 ..., 293.5 2
Tartu (Estonia) .. .. .. 0 511 |.......... 587.1 0.5 || Oviedo (Spain).. 1022 |....... ...| 2935 0.7
Hamar (Norway) .. .. 00 50 519 |.......... 578 0.7 || Konigsberg, No. 1 (Herlsberg) (Germany) 1031 |[.......... 291 100
Innsbruck (Austria) .. 00 oG 519 |.......... 578 1 Parede (POrtugal) . | 103t
Ljubljana (Yugoslavia) o oo || &% {looooooaoao .569.3 6.3 || Leningrad, No. 2 RW70 (U. SS.R. ) .. | 1040
Viipuri (Finland) o0 50 oo oo | 8 |looooooooas 569.3| 10 Rennes-Bretagne (France) .. ..*] 1040
Bolzano (Italy) .. aq 00 o0 536 {.......... 559.7| 10 West Regional (Washford Cross) 00 .. | 1050
Wilno (Poland) 00 oc 536 |..........{ 559.7| 50 Bari No. 1 (Italy) .. 50 .. | 1059
Budapest, No. 1 (Hungary) 0o 00 546 |.......... 549.5| 120 - Paris (Radio Cxté) (France) . ve .. | 1068
Beromiinster (Switzerland) .. o0 . 556 f.......... 539.6| 100 Tiraspol, RW57 (U.S.S.R.) .. o0 .. | 1068
Athlone (Irish Free State) 0o ac 565 |..... P 531 |-100 Bordeaux-Lafayette (France) o ... | 1077
Klaipeda (Lithuania) . . o6 00 ac 565 |.......... '531 10 Zagreb (Yugoslavia) . a o . 1086
Palermo (Italy) .. .. 56 .. 565 |.......... 531 3 Falun (Sweden) . .. .. . 1086
Stuttgart (Germany) . 50 .. 574 [..... e....| 522.6| 100 Madrid, EAJ7 (Spam) .. 50 1095
Alpes-Grenoble, P.T. T (France) .. o0 583 [.......... 514.6| 20 Vinnitsa (U.S.S.R.) .. 00 e . | 1095
Madona (Latvia) 00 o oG 00 583 |.......... - 514.6| 50 Kuldiga (Latvia) 50 o .. | 1104
Vienna, No. 1 (Austria) 80 00 5 592 |.....ieenn 506.8 | 100 Naples (Italy) . . . 1104
Rabat (Morocco) . .. oG 0o 601 [.......... 499.21 25 Moravska-Ostrava (Czechoslovakra) .. | 1113
Sundsvall (Sweden) .. .. 00 00 601 [.......... 499.2| 10 Radio Normandie (Fécamp) (France) .. | 1113
Florence (Italy) 50 oG o 610 l.......... 491.81 20 Alexandria, No. 1 (Egypt) oo o .. 1122
Cairo, No. 1 (Egypt) . oo 00 . 620 |........ ..| 4839 20 Newcastle o 00 00 .o | 1122
Brussels, No. 1 (Bclgmm) . 00 00 620 f.......... 483.9| 15 Nyiregyhaza (Hungary) o ac .. 1122
Lisbon (Portugal) o0 00 00 oG 629 |..... .....| 4769, 15 Horby (Sweden) o 00 o0 .. | 1131
Trondelag (Norway) . o 00 0o 629 [.......... 476.9| 20 Turin, No. 1 (Italy) . .. . | 1140
Christiansand (Norway ) . 50 58 629 |........ .. 4769 20 Trieste (Italy) . . .. | 1140
Prague, No. 1 (Czechoslovakia) 30 o0 638 |.......... 470,21 120 London Natronal (Brookmans Park) .. | 1149
Lyons, P.T.T. (France) . 00 00 648 |.......... 483 100 North National (Slaitbwaite) .. .. | 1149
Petrozavodsk (U.S.8.R.) 00 00 00 648 l.......... 483 10 Scottish National (Falkirk) .. ac .. | 1149
Cologne (Germany) o 50 658 j....... L..| 465.9 100 Kosice {Czechosiovakia) 00 8o .. 11158
North Regional (Slarthwarte) 00 50 668 |.......... 49.1| 170 Monte Ceneri (Switzerland) .. o0 . 1167
Jerusalem (Palestine). . o 00 . 668 |..........| 449.1] 20 Copenhagen (Denmark) 00 . 0O .. | 1176
Sottens (Switzerland) . o0 00 50 877 |..eeiiann. 443.1 100 Nice-Corse (France) 50 .. } 1185
Belgrade ( Yugoslavm) ° oo e 686 |[........ ..|] 4313 2.5 |1 Frankfurt (and Relays) (Germany) o o 1195
Paris, P.T.T. (France) 00 o 0o 695 f...... .. 43171 120 Prague, No. 2 (Czechoslovalkia) o0 .. | 1204
Stockholm (Sweden) oy 50 o0 704 |.......... 426.1| 55 Lille, P.T.T. (France) 00 o 1213
Rome, No. 1 (Italy) .. .. U8 oooooooooo 4208 50 Bologna (Radio Marconi) (Italy) 0 .. 11222
Kharkov, No. 1, RW20 (U.S. SR. ) 00 o1 722 Jee.oe.....| 4154 10 Gleiwitz (Germany) .. .. .. .. | 1231
Fredrikstad (Norway) o 50 WP |looooo ee...| 4154 1 Cork (Irish Free State) 50 ac .. | 1235
Tallinn (Estonia) .. ve .. oo 7 S I 4104 20 Saarbriicken (Germany) oG 0o .. | 1249 2
Madrid, EAJ2 (Spam) .. 56 o0 B |looooacacos 410.4 3 Riga (Latvia) . . 00 e .. ] 1258 1 238.5
Seville (Spaln) . o0 oa .. 731 feeoiiilnn 410.4 5.5 || Rome, No. 3 (Italy) .. o0 . .. 11258 238.5
Munich (Germany) .. .. .. .. 740 |...... ¢---| 405.4| 100 Bilbao, EAJS8 (Spain) .. oa .. | 1258 238.5
Marseilles, P.T.T. (France) 00 o o0 749 |.......... 400.5| 100 Niirnberg (Germany) . 1267 236.8
Pori (Finland) . 00 00 o 749 f.......... 400.5 1 Radio Mediterranée (J uan-les- Pms) (France) 1276 f..........] 2351 27
Katowice (Poland) .. o o 758 f.......... 395.8| 12 Dresden (Germany) .. 00 .| 1285 ..... .....| 2335 0.25
Scottish Regional (Falkrrk) o o 767 ..., 391.1| 70/ Aberdeen .. 50 e oo | 1285 |ooie...... 233.5 1
North Scottish Regional (Burghead) 00 767 |...eo.....] 391.1( 60 Klagenfurt (Austna) .. 86 PR S 12 S 231.8 5
Stalino (U.S.S.R.) .. o . B |loooooooaos 386.6| 10 Vorarlberg (Austna) 50 oG 00 1204 ...l .| 231.8 5
Toulouse, P.T.T. (France) .. oo o I P8 lloooooooooa 386.6' 120 Danzig . oo .. 00 L. 11303 bl 23021 0.5
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I5.
World
" Tuning Tuning
Station. ke/s. Pogitions. | Metres. kW. Station, ke/s. Pogitions, | Metres. | kW,
Swedish Relay Stations o0 1312 |[...... oo 2287 —_ Vaasa-Vasa (Finland) .. .. .. | 1420 10
‘Magyarovar (Hungary) 50 1321 |.....o..s. 227.1 1.25| Alexandria, No. 2 (Egypt) 00 oc . | 1429 0.5
German Relay Stations .. a0 1330 |.......... 225.6 = Turku (Finland) .. .. .. | 1429 0.5
Montpellier, P.T.T. (France) . Lo 1339 L. 224 1.5 || Miskolc (Hungary) .. o0 .. | 1438 1.25
Lodz (Poland) . 50 oo [ 1339 (...l 224 2 Paris (Eiffel Tower) (Fra.nce) 00 .. | 1456 7
Dublin (Irish Free State) o0 00 .1 1348 oLl 222.6 0.5 || Pecs (Hungary) o o0 .. | 1465 1.25
Rjukan (Norway) o0 00 . o 1348 (.......... 222.8 0.15| Belgian Relay Statxons 00 .o | 1465 0.1
Salzburg (Austria) .. 00 o 1348 |.......... 222.6 2 Bournemouth . 5 o0 . [ 1474 1
Tampere (Finland) .. oo ] 1348 L.l 222.6 0.7 || Plymouth 00 00 .. | 1474 0.3
Cairo No. 2 (Egypt) .. 00 .o [ 1348 oLl 222.8 0.5 || Binche (Belglum) oc o .. | 1487 0.1
Konigsberg (Germany) 00 o 1348 |.......... 222.6 2 Belgian Relay Stations 0o o .. | 1492 0.1
Nottoden (Norway) .. 00 o0 1357 J...ovven.n 221.1 0.15|| Nimes (France) 00 00 . o 1492 0.7
Italian Relay Stations 00 00 1357 |....ven..n 221.1 — Albacete (Spain) 00 o 5 1492 0.2
L’Ile de France {France) o0 oo .. 11366 t.......... 219.6 2 Santiago (Spain) . 06 . .. | 1492 . 0.5
Basle (Switzerland) .. . 00 D 1 T 218.2 0.5 || Belgian Relay Stations .. . o 1500 |.......... 200 0.1
Berne (Switzerland) .. oc o 1376 |..oonae.. 218.2 0.5 || Pietarsaari (Finland) .. 00 5 o [ 1500 j.......... 200 0.25
Warsaw, No. 2 (Poland) o0 1384 (.......... 216.8] 10 Radio Alcala (Spain) 00 5 .o 1500 f.......... 200 0.2
Lyons (Radio Lyons) (France) oa 1393 [.......... 215.4| 25 Karlskrona (Sweden) .. oa 11830 Y.Ll 196 0.2
Stara-Zagora (Bulgaria) .. 1402 |.......... 214 2 Liepaja (Latvia) 00 1734 el 173 0.1
SHORT-WAVE STATIONS OF THE WORLD
Call Tuning
Btation. Bigp, ke/s. Posmona Metres. | kW. Btation. Blgn. ke/s. l Positions. | Metres. | kW,
Batavia (Java) . .. YDA 3,040 |........ 9868 ( 5 Lisbon (Portugal) .. CTICT 9,680 [........ 31.00| 05
Kharbarovsk (Russm) .. RV15 4273 |........ 70.20 | 20 Madrid (Spain) 50 o0 EAQ 9,860 |........ 30.43 | 20
Caracas (Venezuela) . 0 YV5RH | 5,800 |........ 51721 1 Lishon (Portugal) CSw 9,940 {........ 30.18] 5
San Jose (Costa Rlca) . TIGPH 5820 {........ 5152 | 0.5 Bandoeng (Java) . .. .. | PMN 10,260 |, ....... 29.24 | 8
Vatican City (Vatican Stabe) HVJ 5970 [........ 50.26 | 10 Ruysselede (Belgium) ac .. { ORK 10,330 (........ 29.04 | 9
Mezxico City (Mexico) XEBT 6,000 ........ 50.00 1 1 Bucnos Aires (Argentina) .. | LSX 10,350 {........ 28.99 | 12
Moscow (Russia) .. 00 RW59 6,000 (........ 50.00 | 20 Teneriffe (Canary Isles) EAJ43 10,360 (........ 2894 4
Montreal (Canada) . .. CFCX 6,005 1........ 49.96 | — Tokio (Japan) . 00 JVM 10,740 |........ 27.93 | 20
Havana (Cuba) COCO 6,010 |........ 4992 0.5 Bandoeng (Java) .. o0 PLP 11,010 |........ 27.25| 3
Prague (Podebrady) (Czechoslov&km) OLR 6,010 |........ 49,92 | 30 Lisbon (Portugal) CSW 11,040 |........ 27147 | 5
Bogota (Colombia) HJ3ABH | 6,018 {........ 49.90 | 1 Motala (Sweden) SBG 11,700 |........ 2563 1
Zeesen (Germany) .. a0 DJC 6,020 {........ 49.83 | 50 Winnipeg (Canada) CJRX 11,720 |........ 2560 2
Boston (U.S.A.) 00 WIXAL | 6,040 |........ 49.671 10 Paris (Radic-Colonial) (France) TPA4 11,720 |........ 25.60 | 12
Miami (U.S.A.) o0 00 W4XB 6,040 [........ 4987 | 2.5 Daventry (Gt. Britain) GSD 11,750 |........ 25.53 | 10-50
Daventry (Gt. Britain) oc GSA 6,050 [........ 49,59 10-50 Zeesen (Germany) .. 00 DJD 11,770 |........ 25.49 | 50
Cincinnati (U.S.A.) .. 86 WSXAL 060 [........ 49.50 Boston (U.S.A.) 0 . WIXAL [11,790 §........ 25.45 | 20
Philadelphia (U.8.A.) 00 .. | W3XAU | 6,060 |........ 49.50 10 Tokio {Japan) .. JZJ 11,800 |........ 25.42 | 20
Skamlebaek (Denmark) 0o .. | OXY 6,060 |........ 4950 | 0.5 Vienna (Austria) .. OER2 11,800 |........ 2542 1.5
Motala (Sweden) .. .. | SBG 6,060 |........ 49501 1 Rome (Italy) .. e oc 12RO4 11,810 |........ 25.40 | 25
Chicago (U.S.A)) .. a0 .. | WOXAA | 6,080 |........ 49.34( 0.5 Daventry (Gt. Britain) GSN 11,820 [........ 25.38 | 10-50
" Nairobi (Kenya) . - | VQ7LO 6,083 {........ 4931 | 0.5 Wayne (U.S.A.) .. 00 W2XE 11,830 |........ 25.36 | 10
Toronto (Bowmanvxlle) (Ca,na.da) CRCX 6,000 |........ 49.26 | 0.5 Lisbon (Portugal) .. CT1AA |11.830 |........ 25.36 | 2
Hong Kong (China) . .. | ZBW2 6,090 |........ 49.26 | 2 Prague (Podebrady)( Czechoslovakxa) OLR 11,840 |........ 25.34 | 30
Johannesburg (South Alr lca) 1y 6,100 ]........ 49.20 | 5 Zeesen (Germany) o DJP 11.850 |........ 25.31 | 50
Bound Brook (U.S.A.) W3XAL | 6,100 |........ 49.18 | 35 ‘Daventry (Gt. Britain) GSE 11,860 |........ 25. 10-50
Chicago (U.S.A.) .. .. .. | WOXF 6,100 {........ 49.18 | 10 Pittsburgh (U.S.A.) . WBXK 11,870 |........ 25.27 | 40
Belgrade (Yugoslavia) 80 00 |looocooooos 6,100 |........ 4918 | 1 Paris (Radio- Colomal) (ance) TPA3 11,880 |........ 25.23 1 15
Manizales (Colombia) 00 .. | HI4ABB | 6,005 |........|49.12 | 1 Moscow (Russia) o0 .. | RNE 12,000 (........ 25.00 | 20
Daventry (Gt. Britain) .. GSL 6,110 |........ 49.10 | 10-50 || Lisbon (Portugal) 00 CT1CT 12,082 f........ 2483 | 05
Calcutta (India) .. 00 0 vuce 6,110 |........ 49.10 | 0.5 Reykjavik (Iceland) .. 00 .. | TFJ 12,235 |........ 2452 | 15
Wayne (U.S.A.) 00 0o .. | W2XE 6,120 |........ 49.02 | 10 Parede (Portugal) .. 00 .. | CT1GO {12,400 |........ 2420 | 0.35
Pittsburgh (U.S.A.) .. 00 .. | W8XK 6,140 |........ 48.86 | 40 Warsaw (Poland) .. 00 .. | SPW 13,635 |........ 22.00 | 10
Winnipeg (Canada) .. .. .. | CJRO 6,150 |........ 4878} 2 Amateurs .. 00 00 o0 |looooooooos 14,000 |........ 21.42 | 0.01
Lisbon (Portugal) .. o0 o CSL 6,150 j........ 48,78 | 0.5 to to
Caracas (Venezuela) . . 5 YV5RD 6,150 |........ 4878 | 1 14,400 20.84
Parede (Portugal) .. .. | CT1GO 6,200 |........ 4840 ) 5 Sofia (Bulgaria) e .o .. |LZA 14,970 |........ 2004 15
San Jose (Costa Rica) o0 .. | TIPG 6,410 [........ 46.80 | 0.5 Zeesen (Germany) .. .. | DJL 15,111 |........ 19.85 | 50
Valencia (Colombia) .. 00 .. | YV4RV 6,520 |........ 46.00 | 0.5 Vatican City (Vatican State) HVJ 15123 |........ 19.84| 10
Riobamba (Ecuador) 0o o PRADO | 6,620 |........ 4531 | 2 Daventry (Gt. Britain) .. .. { GSF 15,140 |........ 19.82 | 10-50
Amateurs .. 0 .o 00 |loocoocoooa 7,000 |........|42.88 0.01 Bandoeng (Java) . . YDC 15,160 |........ 19.80| 3
R to to Daventry ( Gt. Britain) .. .. | GSO 15,180 |........ 19.76 | 10
7,300 41,10 Hongkong (China) o .. | ZBW4 15,190 [........ 19,75 2
Moscow (U.S.8.R.) .. RW96 7,620 |....%...| 38.89 | 25 Zeesen (Germany) .. 00 o DJB 15,200 |........ 19.74 | 50
Prangins (Radio- Nations) (watz r d) HBP 7,780 |..c..n.. 38.48 | 20 Pittsburgn (U.S.A)) . 00 .. | WBXK 15,210 |........ 19.72 | 40
Budapest (Hungary). . .. HAT4 9,125 |........ 32.88| 5 Huizen (Holland) PCJ 15,220 {........ -19.71 | 20
Bangkok (Siam) .. oo HS8PJ 9,350 f........ 32.09 | 20 Prague (Podebrady)(Czechoslovakm) OLR 15,230 |........ 19.70 | 30
Madrid (Spa,m) .. .. | EAQ2 9,480 [........ 31.85 | 20 Paris (Radio-Colonial) (France) TPA2 15,243 |........ 19.68 | 12
Rio de Janeiro (Bra,le) o0 .. | PRF5 9,500 |........ 31.58 | 5 Boston (U.S.A.) .. a0 WI1XAL }15250 |........ 19.67 | 20
Daventry (Gt. Britain) .. GSB 9,510 [......n. 31.55 | 10-50 {| Daventry (Gt Bntam) .. | GSI 15,260 [........ 19.66 | 10-50
Melhourne (Australia) .. VK3ME | 9,510 |........ 3155 1.5 Wayne (U.S.A.) 50 .. | W2XE 15,270 |........ 19.65 | 10
Hongkong (China) ZBW3 9,520 |........ 3149 | 2 Zeesen (Germany) 50 e .. | DJQ 15,280 |........ 19.63 | 50
Jely (Norway) LKJ1 9,520 |...ounn.. 3149 | 15 Buenos Aires (Argentina) .. LRU 15,290 |........ 1962 | 5
Schenectady (U.S.A.) W2XAF | 9,580 [........ 31.48 | 35 Daventry (Gt. Britain) GSP 15,310 {........ 19.60 | 10-50
Zeesen (Germany) DJIN 9,540 [........ 31.45 | 50 8chenectady (U.S.A.) W2XAD (15,330 |........ 19.57 | 18
Suva (Fiji) .. VPD2 9,540 |........ 3145) 3 Zeesen (Germany) .. DJR 15,340 {........ 19.56 | 50
ngue(Podebra,dy)(Czechoslovakm) OLR 9,550 |........ 31.41 | 30 Budanvest (Szekesfehervar) (Huugary) HAS3 15,370 |........ 19.52 | 25
Zeesen (Germany) DJA 9,560 |........ 31.38 | 50 Hongkong (China) ZBW35 17,750 |........ 16.90| 2
Bombay (India) .. VvUB 9,565 [........ 31.36 | 4.5 Zeesen (Germany) .. 00 . { DJE 17,760 |........ 16.89 | 50
Millis (U.S.A.) o0 a0 .. | WI1XK 9,570 |........ 31.35 | 10 Wayne (U.S.A.) 00 00 . | W2XE 17,760 |........ 16.89 | 10
Daventry (Gt. Britain) . .. | GSC 9,580 [........ 31.32 | 10-50 || Huizen (Holland)} . | PH1 17,770 | . o.eee 16.88 | 23
Lyndhurst (Australia) .. . VK3LR 9,580 t........ 3132 1 Bound Brook (U.S.A.) 50 . | W3XAL {17,780 |........ 16.87 | 35
Philadelphia (U.S.A.) a0 W3XAU | 9,590 |........ 31.28 | 10 Daventry (Gt. Britain) 50 . | GSG 17,790 |........ 16.86 | 10-50
Sydney (Australia) .. 0o VK2ME 9,590 |........ 31.28 | 20 Bandoeng (Java) 5o 00 . | PLE 18,830 [........ 15.93 | 60
Huizen (Holland) .. PCJ 9,590 |........ 31.28 | 20 Bangkok (Siam) . . | HS8PJ [19,020 |........ 15.77 | 20
Prangins (Radio-Nations) (Svntz’] d) HBL 9,595 |........|31.27 | 20 Bandoeng (Java}! . oo . | PMA 19,350 |........ 15.50 | 60
Moscow (Russia) RWO6 9,600 |...... .. 31.25 | 20 Daventry (Gt Britain) 00 . | GSH 21,470 | . ..... 13.97 | 10-50
Rome (Italy) . 50 0o .. | I2RO3 9,635 |........ 31.13 | 25 Wayne (U.8.A.) 00 .. | W2XE 21,520 |........ 13.94 | 10
Sourabaya (Ja.va) .. 00 .. | YDB 9,640 [........ 3111 1 Daventry (Gt Bntam) 0o . | GSJ 21,530 |........ 13.93 | 10-50
Lisbon (Portugal) .. o0 .. | CT1AA 9,655 [........ 31.09 | 2 - Pittsburgh (U.S.A.) . 00 .. | WBXK 21,540 (.. . ..... 13.93 | 40
Buenos Aires (Argentina) .. .. LRX 9,660 ........'31.06 5 Daventry (Gt. Britain) .o . GST 21,550 {........ 13.92 | 10-50
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Frequencies or Wavelengths ?

T’S a thousand pities that we ever adopted
wavelengths for the tuning of our wire-
less sets and for indicating the positions of
stations in the radio scale. Wayvelengths are
an instance of those unhappy legacies from
the early days of a new department of
science which often cause so much em-
barrassment later on. They came into use
because of the old methods of ‘‘explain-
ing’’ wireless by analogies with the waves
of the sea, the ripples moving in widening
circles over the surface of a pond after the
impact of a stone, and so on. They were
all very well so long as all wireless trans-
missions that came the way of the man in
the street were of the ‘‘long-wave’ or
“ medium-wave '’ types; but with the coming
of ‘‘short-wave’’ and ‘‘ultra-short-wave "’
broadcasting, wavelengths have become just
a clumsy absurdity. There are, for ex-
ample, twenty-two stations listed on wave-
lengths between 19.52 and 19.95 metres—
twenty-two stations with a total wavelength-
difference of a little under seventeen inches!

Is It Too Late ?

Is it, I wonder, too late now to try to get
the man in the street to think and tune in
kilocycles or.megacycles? The B.B.C. made
the attempt a good while ago, with marked
lack of success; but that, I think, was
largely due to their endeavour to introduce
yet a third term to the already perplexed
average listener. They tried to make him
adopt the kilohertz, which, if more academic-
ally correct, was likely to be forbidding as
being a new thing to himn. America aban-
doned wavelengths years ago, but in that
country the transition from wavelengths was
easy. The authorities adopted a 10-kilocycle
basis for their broadcasting distributing
scheme, and as the frequencies were all
multiples of ten they at once appealed to the
listener as being far more straightforward
than bits and pieces of metres denoted by
decimal places. Unfortunately we've noth-
ing like that to help us, but now that so
many ordinary listeners have swallowed the
kilocycle and the megacycle on the short-
wave ranges of their receivers it probably
would not be very difficult to extend the
reform to other ranges. And there's another
thing that has removed some of the diffi-
culties in the way. In the years before
tuning dials marked with the names of sta-
tions became pretty well universal most lis-
teners knew by heart the wavelengths of
a good many stations. Enthusiasts could
probably have told you those of most sta-
tions within their ken without many mis-
takes. But nowadays the majority of lis-
teners neither know nor need to know the
wavelengths of any of the medium-wave or
long-wave broadcasting stations that they use
in the ordinary way. There thus wouldn’t
be anything like so much opposition to the
introduction of the kilocycle and megacycle
as the only units of measurement; already a
good many sets have scales calibrated in
both frequencies and metres.

s Ya "
South Ken. Revisited

‘ N JTHEN 1 wrote my recent note on the
Television Show at the Science Museum
I had had time for only the briefest of visits.

Since then I have been able to ‘““do’’ the
exhibition more thoroughly and here are
some impressions. To those, like you and
me, who are interested in the history and
the technicalities of television, the whole
thing is of the greatest interest; but I don't
think that quite enough is being done to
show the man in the street and his wife
and family what it all means. I may have
been unfortunate, but I didn’t see anyone
there acting as an official guide or prepared
to give explanations to the puzzled. To take
just one example, the Emitron camera,
about which most people have read some-
thing in their newspapers as one of the won-
ders of modern scientific development, was
just standing forlornly by itself with no one
to answer questions or show how it worked.

Worth Trying ?

Here's a suggestion which the authorities
might well consider. In many departments
of the British Museum, including the main
building in Bloomsbury, and, I believe, the
Natural History Museum and the Science
Museum itself, there are officials known as
guide-lecturers who conduct parties at given
times each day. Their services are very
much appreciated by the public, as is shown
by the size of the parties that collect at the
times billed for tours. Wouldn't it be a
first-rate plan tor those who are running the
Television Exhibition to give the guide-lec-
turer system at any rate a trial? I am sure
it would catch on at once with the public,
and 1t might do a great deal for television
just at the time when its greatest need is
to establish a firmer hold on public interest.

CAR RADIO AERIAL. Fitted just forward
of the front door this Philco aerial is only
20 inches long when closed up but can be
extended to over five feet when required.

WWW . americanradiohistorv.com

Comparative Viewing

It’s extremely interesting to make your
way down the line of viewing booths when
a demonstration is in progress and to com-
pare the reproduction of the various re-
ceivers at work. All of them are pretty
good, but there are distinct differences in
the results, as you may see to the best advan-
tage if you place yourself rather far back
and opposite the partition between any pair
of booths so that you can turn your gaze
instantly from one screen to the other and
back again. I confess I am disappointed
with the Scophony results. The definition
is distinctly good for 240-line television, and
the big flat screen is a wonderful achicve-
ment. Flicker there probably must be with
a system using only 25 frames a second; but
in thé Scophony reproduction there are two
other points which call for friendly criticism.
The first is that the illumination appears to
be much less good near the edges of the
screen than in the middle; the second, that
you are very, very conscious of the whirling
scanner right in the centre of the picture.
So much so that the effect, on me at any rate,
is that, willy-nilly, attention is apt to be
concentrated on that small spiralling area in
the middle of the image.

. "= " "

The Valve Question
FROM an Enfield correspondent I have a
letter criticising my recent remarks
about the large numbers of valves and
valve parts that we import each month from
America and from the Continent. He’s in-
clined to take me to task for suggesting that
such a_vast importation is a bad thing. ‘**On
the contrary,” he writes, ‘it is in my
opinion the only thing that will wake up
the British valve makers and set makers.”
My correspondent has rather missed the
point of my note. I have always contended
that prices ot British valves were far too
high, and my feeling is that we should be
able to make our own valves at prices which
will bear direct comparison with those that
come in from America. And then valve
parts: It does seem to me perfectly absurd
that we should have to pay the foreigner
ithousands of pounds each month for parts
which ™ are presumably turned eventually
into ‘‘ British-made " valves. If we are
going to keep valve prices at their present
ridiculous level there is no excuse whatever
for buying their components abroad.

Why Shouldn’t We ?

1f, on the other hand, the big reduction
in prices that is so long overdue is at last
going to take place, surely our proper course
is to install the machinery which will enable
us to make our own parts as cheaply as any-
one can make them for us. It can’t be a
question of wages, for the labour which
makes American valves jis, I believe, more
highly paid than our own in actual money,
though what the workman pockets over
there may not go so far when he comes to
spend it as the smaller pay of his British
counterpart. The secret of low costs in
America appears to be mass production on
the grand scale by means of the most modern
machinery. The market for American
valves is admittedly bigger than that for
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ours, but we could increase our own both
at home and abroad enormously if prices
were more reasonable. We could, for ex-
ample, make and sell at home the greater
part of the millions of valves that America
sends us each year.
- - -

Flimsy Condensers -
THERE’S nothing much wrong with the

fixed condensers used in our receiving
sets if they are of first-rate make and well
up to the strains that are likely to be im-
posed upon them. But you do need a con-
siderable margin of safety in the wireless
set of to-day, and, unluckily, condensers
which possess it are more expensive than
those that don’t. The problem of the set
designer nowadays must be a very difficult
one. The prices of receiving sets have come
down and down and down in recent years
and there still seems to be no end in sight
to this kind of competition between manu-
facturers. The wretched designer is told that
he must produce a set at a figure which not
so long ago would have seemed fantastically
small, and all that he can do is to pare
down costs of materials and manufacture to
the uttermost fraction of a penny. Can you
. blame him, then, if he gives way to the
temptation to save something by using here
and there fixed condensers which are just,
and only just, up to the work imposed upon
them in the ordinary way? Can you wonder
if in the very cheap set the margin of safety
is insufficient or that one of the commonest
causes of breakdowns nowadays is the
failure of a fixed condenser to carry on with
its job?

’

Coursey Slide Rule

A SLIDE rule designed especially for the

solution of electrical problems is ob-
tainable from the Dubilier Condenser Co.,
Ltd., of Ducon Works, Victoria Road, North
Acton, London, W.3. It consists essentially
of a combination of two slide rules. One is
of the normal type with the A, B, C and D
scales, and carrying on the back the usual
log, sine, and tangent scales. The other has
fixed scales for voltage, frequency and wave-
length and moving scales for capacity and
current. .

All scales can, of course, be used in con-
junction with one another, and many prob-
lems which are constantly arising in elec-
trical work can rapidly be solved. The rule
is obtainable at the price of 39s. 6d.

New Cossor Frequency-
Changer

A NEW f{requency-changer of the triode-
hexode type, the 202STH, is announced
by Cossor. It is an addition to the AC/DC
range, and has a heater consuming 0.2 am-
pere at 20 volts. The hexode section is
rated for anode and screen supplies of 250
valts and 100 volts respectively, while the
minimum grid bias is -—1.5 volts; for
medium and long waves a bias resistance
of 175 ohms is recommended, but for short
waves it should be increased to 400 ohms.
Under normal conditions the conversion
conductance is 0.6 mA/V, and an oscillator
voltage of 8 volts RMS is required. The
valve is fitted with the standard 7-pin base
and is priced at 15s.

Wireless
Worldl

The Wirele_ss World
TELEVISION RECEIVER

(See description on m;. 2-6 (;f this issue)
THE LIST OF PARTS USED.

Certain components of other makes

but of similar characteristics may be

used as alternatives to those given in
the following list.

VISION RECEIVER
Air Condensers, 15 mmfds., Cl,
Raymart VC15X

L

5 Shaft Couplings, }in. Bulgin

4 Knobs Bulgin K16
I RF choke, ulira-short wave tvpe, Ch 1

Eddystone 1011

4 Coils B.T.S.

1 VF Coupling Coil B.T.S.

1 Potentiometer wire-wound, 10,000 ohms, R2

Reliance ** TW »’

1 Potentiometer wire-wound, 1,000 ohms, R20

. Reliance ** TW
Fixed Condensers:
6 o.0o1 mid., mica, €2, C3, C6, C7, Cl0,

Cll T.C.C. “M”
3 0,0005 mfd., mica, €4, C8, C12
T.C.C. *“M”

3 v.5 mfd., tubular, C16, C18, C19
Dubilier 4428
12 volts, electrolytic, C17
Dubilier 3016
I 500 mfds., 12 volts, electrolytic, €15
T.C.C. 501
ceramic, 'C14 Dubilier CDS3

1 50 mfds.,

1 To mmfds.,
Resistances:

4 100 ohms, } watt, R1, R4, R9, R13
Erie
1 200 ohms, } watt, R8 Erie
2 500 ohms, 4 watt, R3, RS Erie
1 5,000 ohms, 4 watt, R11 Erie
I 10,000 ohms, } watt, RI10 Erie
3 100,000 ohms, } watt, R6, R7, R16
Erie
1 ¢.5 meghom, % watt, RI§ Erie
1 2 meghoms, § watt, R14 Erie
" 2 3,500 ohms, 2 watts, R12, R19 Erie
2 10,000 ohms, 2 watts, R17, R18  Erie

5 Valve hoiders, 7-pin (without terminals)
Clix Chassis Mounting Standard Type V2

2 Valve holders, 4-pin Y{without terminals) -
Clix Chassis Mountmg Standard Type V1

2 Plugs and sockets, 3-pin Belling-Lee 1119

1 Socket strip, Al, A2, andE . Clix *.C”’
4 Plug-top valve connectors Belling-Lee 1175
1 Screened top connector .< Bulgin P64
1 Cable, s5-way, with twin 70/'36 leads and

5-pin plug . Goltone
1 Connector, 4-way Bryce 5C2
Chassis B.T.S.
Miscellaneous : Peto-Scott

Wire, systofiex, brackets, screws, etc.
Valves:

4 TSPy

2 D42, 1 MSP4

ViSION RECEIVER POWER PACK

Mains transformer, Primary: 200-250 volts,
50 c¢/s; Secondaries: 350-0-350 volts
75 m/A., 4 volts-2.5 amps., 4 volts 8
amps., 4 volls 8 amps., 2 volts 1.5 amps.,

.T. Sound Sales TEL/350

Smoothing choke Varley Dual DP11

Condenser, ¢lectrolytic, 8-8 mfds., C1, C2

Dubilier 9203EW

Valve holders, 4-pin (without terminals)
Clix Chassis Mounting Standard Type V1

Valve holder, 5-pin (without terminals)"
Clix Chassis Mounting Standard Type V1

Mullard
Osram

—

——

~

1 Fused mains input connector with 2 amp.
fuses Belling-Lee 1114
1 Twin safety-fuse holder with 1 amp. fuses
. Belling-Lee 1033
I Piug and socket, 3-pin Belling-Lee 1119
1 Mains connector, z-way Bulgin P76
Chassis B.T.S.
Miscellaneous : Peto-Scott
Wire, systoflex, screws, etc.
Valves:
1 Uiz Osram
1 DLS/10 Mazda
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“TMCCADRTEY

OUTSTANDING 9-VALVE
ALL-WAVE SUPERHET

For all - wave reception
at its very best

To the all-wave - enthusiast, this exceptional receiver
offers a number of interesting features, with’quite unusual
range, and power output. Few receivers at prasent on
the market can claim so high a standard of design and
performance.

{Complete
with9B.V.A.
valves.)

4 wavebands: 12.8-33, 29-80, 199-550, 800-2000
metres. ' Illuminated dial with principal station
names. Separate coloured hghts for each wave-
band.

Controls.—A feature of the receiver is the number
of independent controls fitted, making it extremely
interesting to operate. Thm include : sensxtxvxty
control (varying bias on R/F stage). QAV.

manual muting control, and switch for mter-statxon
noise suppression. Separate potentiometer bias controls
for output valves. 5-position wave-change and gramo-
phone switch.  Progressive variable tone control
operative on radio and gram.

Circuit in Brief.—Aerial input to pre-selector circuit, radio
frequency amplifier, latest type, lnode-hexode: frequency

changer, 2 band-pass LF.T.
diode detector, L.F. amphﬁer. pamfeed transformer-coupled

push-pull triode output giving 6 watts.
Heavy cadmium-plated steel is. Finest ts and
workmanship throughout.

dels ready for ir di ely delivery.

A.C
A. C./D C. dels also in prod , and wnll be available
for delivery shortly.
DE LUXE MODEL 14 GNS.
Several additional refinements — full particulars on

application.
IMPORTANT

The prices at which McCarthy Chassis are advertised
include Marconi Royalties. * Wireless Worid ** readers
should, for their own protection, make sure betore
purchasing any receiver that the quoted price includes
the Royalty payment.

All McCarthy receivers supplied complete with
valves, knobs, pilot lamps, leads, mains cable and
plug. 12 months’ guarantee.

Deferred terms on application, or through London
Radio Supply Co., 11, Oat Lane, E.C.2.

Cash with order on 7 days’ approval. Also write
for illustrated catalogue of complete range of ali
McCarthy receivers.

MCCARTHY RADIO Lo

44a, Westbourne Grove, London, W.2
Telethone : Bayswater 3201/2.
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Broadcast Brevities

NEWS FROM
PORTLAND PLACE

“ D.G.”: The Truth

MYSTERY has been made of
Sir John Reith’s recent
flying visit to Gibraltar, the
suggestion being that the D.G.
was taking the first steps to in-
augurate a system of propa-
ganda stations. .

The real motive of the visit
was to watch an inspection of
the Mediterranean fleet.  Sir
John had been present a few
days earlier at Spithead during
the celebrated illuminations,
and, being in nautical mood,
readily accepted an invitation
to see how they do these things
at ““Gib.”

A Propaganda Service

Talking of propaganda, even
odds are now being laid that a
British radio propaganda service
will come into existence within
the next twelve months.

The B.B.C., of course, can
take no decisions in the matter,
which is the responsibility of the
Foreign Office. But there is a
growing feeling of discontent in
Parliament and elsewhere that
certain  Continental stations
should broadcast inaccuracies in
English without fear of radio
contradiction.

One European station pro-
duces a daily spate of “‘news”’
in sixteen languages, English in-
cluded.

‘Daventry to Tell the
World ?

Indications  from  reliable
sources are that Daventry will
eventually be used for world
propaganda. The service would
come under the general surveil-
lance -of the B.B.C. Empire
Director, but a sub-department
would be formed under a Dirce-
tor of Propaganda who would

~arrange multi-lingual transmis-

sions at hours which would not
conflict with the existing Em-
pire service.
K‘C/'A (=2 (%) =)
Hearsay About Portland
Place

HE iron hand of Portland
Place was once supposed {0
weigh heavily on the provincial
stations, but we have heard less
of this of late.  Actually, de-
centralisation is so  nearly
achieved that there seem to be
B.B.C. employees in the North
and West who have ‘‘heard
tell”” of headquarters only at
second hand from Regional
Directors and other officials who
cccasionally make the long and
perilous journey to London.

“ What is Broadcasting ? >’

To counteract this aloofness,
Portland Place is now issuing
bright little bulletins so that the
country cousins can tell the in-
quiring public just what it’s all
about.  They are designed to
answer the judicial question:
‘““ What is Broadcasting? ”’

efficiency, be

LISTENING
IN
COMFORT

Long-haired Intellectuals

The first bulletin of the series
shows that the B.B.C. dces, to
a large extent, see itself as
others see it.

‘“The staff,”
letin, ¢

says the bul-
must, in the interests of
shut away in
transmitting stations or studios,
and cannot be seen by the pub-
lic at their work. Hence, per-
haps, some of the legends . . .

‘“Sometimes their chiefs are
depicted as rigid disciplinarians
on the quarter-deck. . At
other times the staff are repre-
sented as a bunch of long-
haired intellectuals.

‘““ Anyone who really knows
the B.B.C. from the inside is
aware that the staff is a  happy
ship” . . .7 .

= I B & ]

B.B.C. Staff Association

HE B.B.C. staff will soon
have its own ‘‘Union.”
Following the special investiga-
tion of the Director of Staff
Administration, Mr. $t. J. Pym,
a Committee has been formed to
make recommendations as to the
constitution of this unique staif
association, the members being
Sir James Ray, represcuting the
Treasury, Mr. RBowen, joint
general secretary of the Union of
Post Office Workers, and Mr.
Darbyshire, establishment officer
of the L. M. & S. Railway.

Musicians and Office Boys
The association will be unique

3
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in that it will represent the most
motley group of people that
could be imagined. JIts mem-
bers will include some of the
leading musicians in the coun-
try, ex-actors, at least two
clergymen, office beys, steno-
graphers, advertisement can-
vassers, journalists, trained
nurses and representatives of
fifty other vocations and pro-
fessions. .

To draw up rules which will
suit all these varied interests will
call for the wisdom of Solomon,
.whose own domestic troubles
were not dissimilar,

It Cured the Rajah

That certain people have
supreme faith in the B.B.C. is
evidenced by the correspond-
ence files. A butler wrote to
ask what was the correct way
to address an Italian duchess.
A Serbo-Macedonian asked the
B.B.C. to broadcast the name
of the drug which had cured the
Rajah Bahedar Ramdidla of in- .
soimnia. Another man—an
Englishman this time—desired
the Corporation to indicate a
spot where he could live at least
ten miles from any woman.

The An—ngIer Largo'

In fact, the present year has
been a good one in the corre-
spondence  department. A
“lover of music” wrote:
““ Please thank the young man
that played the B.B.C. organ
for playing the Anngler Largo—
it is very nice, that is my sort
of music.” Another writer
asked: ‘“What form of salute
would a guardsman at the
Tower give to a lady in 15207 "’

g PO

cha

Although the unhandiness of the typical
broadcast receiver—and more particularly
that of the typical radio-gramophone—is
design has
become so conventionalised that few are
bold enough to introduce radical changes
making for greater convenience in operation.
One of the exceptions to this rule is illustrated
in these photographs, sent to us by Mr. W.
His ‘* Wireless World”’
Single-Span Receiver and Quality Amplifier

generally admitted, external

Ewart Puddicombe.
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are housed in a cabinet fitted with ball-
bearing castors so that it can be turned
round easily for either radio or gramophone
operation at armchair level, all dimensions
being arranged for effortless control.
the record storage space, the shelf (which
fits flush when not in use) and the cupboard
for programme journals, etc., under the
tuning panel.
ternal it can, of course, be mounted in an
acoustically satisfactory position.

Note

As the loud speaker is ex-
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Hints and Tips

THE greatest disadvantage of the
simple regenerative detector circuit is
the fact that, whatever form of reaction
control is used, the feed-back effect always
increascs with frequency, necessitating,

breadly speaking, a readjustment of the'

reaction knob for
cvery station. Ingen-
ious mechanical de-
vices, which aimed at
keeping the reaction
condenser in step with the tuning con-
denser, have from time to time appeared
in patent specifications, but as meanwhile
the “‘straight’’ circuit was rapidly dis-
appearing in favour of the superhetero-
dyne they apparently aroused little
enthusiasm.

However, since the TRF type of set still
has certain advantages, particularly to the
quality enthusiast, possibly a method of
obtaining more or less constant reaction
by purely electrical means may be of
sufficient interest to warrant description.

The circuit arrangement is shown in
Fig. 1; a conventional regenerative circuit
is modified by shunting a variable resist-
ance R across the reaction condenser Cr,
"the extra condenser C being necessary io
prevent short-circuiting the HT.

Constant
Reaction

1.—The semi-fixed reaction circuit
discussed in the text.

Fig.

The underlying principle is that, where-
as the reactance of a condenser increases
with wavelength, the impedance of a pure
resistance is constant. The function of R
therefore is to provide an alternative low-
impedance path to RF currents above a
certain wavelength (usually about 300
metres) and so produce regencration in-
dependently of C1. It is not claimed that
absolutely constant reaction at all wave-
lengths is possible by this modification,
but rather that a much moré uniform sen-
sitivity throughout the tuning range is
obtained ; the use of critical reaction when

PRACTICAL AIDS TO
BETTER RECEPTION

the very last ounce is desired is still pos-
sible.

In practice, R, which is intended to be
mounted as a pre-set control, is adjusted
until the set oscillates and is then
slackened off gradually until there is no
oscillation at any wavelength ; once set, it
should not require further attention. C1
should normally be set at zero during this
process, but it must be realised that ad-
justment is largely a matter of trial and
error; the values of C and Ci, for in-
stance, depend largely upon the charac-
teristics of the tuning coil and reaction
coil, the degree of coupling and even the
detector anode voltage; C1 should be
small, but must be large enough to pro-
duce oscillation at any wavelength, while
C may be between 0.0005 and 0.001
mfd. A convenient value for R, which
should be wire-wound, is 5,000 ochms.

HOSE having experience in winding
their own low-loss coils with litzesn-
draht may remember that the diffi-
culty of baring each and every strand of
the terminating wires without breaking
any of them is apt to be rather a laborious

business. Now that .
the use of litz wire is Soldering
becoming more and Litz
more general, both for Wires

RF and IF coils, even

in the cheaper factory-built sets, it must
have occurred to many that the original
method of carefully sand-papering off the
silk covering from cach separate strand be-
fore attempting to apply solder would
hardly be compatible with mass-produc-
tion processes, and that there must surely
be a quicker way of dealing with the
enamel-covered wire that is almost always
used nowadays.

The method actually adopted is the
essence of speed and simplicity. It consists
of holding the end of the wire for a second
or two in the flame of a spirit lamp and
then dipping it, red hot, straight into a
bath of methylated spirits.  The insula-
tion is completely removed by the opera-
tion, leaving the wires so clean that they
may now be wrapped round their fixing
tags and soldered without difficulty.

Incidentally, it may be of interest to
note that in the case of litz-wound IF
transformers, where the frequency is
usually about 465 kc/s, the effect of
breaking one or two of the strands is not
nearly so serious as might be supposed—
the drop in sensitivity is not, in fact, ap-
preciable to the ear, although measurable
with suitable apparatus.

Regent’s Park Theatre

'l‘l]li Open Air Theatre in Regent’s Park has
been installed for the third vear in succes-
sion with Trix sound equipment. This instal-
lation comprises more than fifteen microphones,
with multiple mixing panel and double channel
amplifiers.  Improvements have been made
this year in a number of details.
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WHATEVER YOUR
NEED THERE'S A

“1.C.C."

which means
A PRODUCT BACKED
BY OVER 28 YEARS'
SPECIALISED
CONDENSER
EXPERIENCE

1.C.C.

ALL=-BRITISH

CONDENSERS

The Telegraph Condenser Co. Ltd., Wales
Farm Road, N. Acton, W.3.

G\ 2.
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The Editor does not hold himself
responsible for the opinions
of his correspondents

Superhets v. Straight Receivers

’I‘HE views expressed by ‘‘Nauticus’’ in
) your issue of May 28th are interesting,
more so when one considers that manufac-
turers are now designing sets for the forth-
coming season. .

Whilst agreeing with ‘‘ Nauticus’* under

his section (a), the points in section (b} war-
rant comment.
_ (1) Given a reasonable locality, what
superhet on medium waves gives a clear
channel either side of Hilversum between
Midland Regional and Northern Ireland;
and on long waves a clear channel either
side ot Berlin between Droitwich and Radio
Paris? A TRF set of these capabilities is
one of our standard range.

(2) The overall amplification of a good
TRF set is both uniform and sufficient for
practical purposes.

(3) The superhet has more, but not
easier, facilities for variable selectivity. On
our TRF sets we keep the band width as
constant as any superhet.

(4) This is a question of multiple-purpose
valves versus others. The characteristics
of TRF sets are more constant than super-
hets with the interchanging of valves.

In summarising, mention must be made
of sensitivity. Whilst the superhet has a
higher sensitivity, a good TRF set has a
sensitivity to three micrevolts; this is suffi-
cient under present conditions.

‘““ Reproduction as faithful as can be
achieved should be the starting point in
design.”’ This has always been in our minds.

"We could provide, on mass production,
should there be the demand, a TRF set with
a better all-round performance and value-
for-money for the same price as any super-
het in a particular market.

I »

Until the public realise the meaning of

efficiency, value and quality as applied to

radio theirs will be the lot of ‘ Superhet’ -

and its various evils.
O. B. PINHORN,
Dynatron Radio, Ltd.

Observation on' S-W Reception

REFERR]NG to Mr. L. Hipsman's letter
in your issue of June 4th and my own in
the issue of May 7th, the following may be
of interest:—

Occasionally at this time of year we hear
signals of very high frequencies (over 40
Mc/s) refracted at short distances of, say,
500-1,000 miles. These signals, we are told,
are bent in the E layer when the ionisation
is unusually intense. How, therefore, can
one differentiate between the intense E
causing fade-outs by attenuation and the
intense E causing ultra high frequencies to
be reflected? If, simultaneously with the
fajlure of longer-distance signals, usually
bent by the F layer, high-frequency signals
of short distance appeared, we could then
say that the failure of the longer-distance
circuit was due to unusually strong E layer
ionisation causing signals to be refracted
back to earth at short distances before they
had a chance of reaching the F layer. In
this case it will be seen that the F layer

Letters to t

ionisation may remain the same or even be
increased, but signals do not reach it, even
of very high frequency, because they have
all been returned to earth by the E layer.
Until your issue of June 11th appeared
I had previously not had any definite in-
stance of the above taking -place, but your
contributor in ‘“On the Short Waves"’
states: ‘‘There have been a number of
Dillinger fade-outs during the past week—
there was a very severe one on June 3rd
from* 06.10-07.00 G.M.T.” "~ Now, this is
extremely interesting, because on June 3rd
at 06.45 G.M.T. I was hearing short-distance
signals up to 50 Mc/s (harmonics mostly),
including IBE on 48 Mc/s, and at 08.05
G.M.T. I succeeded in transmitting 56 Mc/s
signals to YL2CD in Riga, Latvia. (See
note later.) This leaves little doubt that the
failure of longer-distance signals on June 3rd
was due to unusually intense ionisation, pre-
sumably by ultra-violet radiation. To say
that the signals were completely attenuated
in the E layer is rather misleading, rather
they were bent back to the earth by the E
layer, and thus did not reach the F layer.
In a letter in your issue of June 11th Mr.
1. Campbell-Bruce records the reception of
a signal on May 18th in the region of
56 Mc/s. There is little doubt that this was

a semi-long distance station, and probably

a harmonic, as on the morning of May 18th
at 08.50 G.M.T. the harmonic of SPW on
41 Mc /s approximately was R6, showing that
conditions were suitable for intense E
refraction.

Between the months of May and August
on certain days signals can be heard up to
60 Mc/s, and contacts would be possible
on the amateur 56 Mc/s band if only ama-
teurs would forsake, to some extent, the
overcrowded 7 and 14 Mc /s bands and work
consistently on 28 and 56 Mc/s.

Already this year, on May 14th and 15th,
our American amateur friends made 60 Mc /s
contacts from East coast to Middle West.
Daily I record the upper frequency limit,

G
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MUSEUM PIECE? The dramatic producer
at Milan uses an ordinary speaking tube in
preference to its modern electrical counter-
part for the purpose of communicating
instructions from the control room to his
actors in the studios during rehearsals.
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and on the following days since the
beginning of May this has_ been 'over
40 Mc/s: May 17th (morning).—IBE 48
Mc /s rough AC carriers up to 52 Mc/s. May
18th (morning).—SPW 41 Mc/s. May 27th
(morning).—SPW 41 Mc/s. June and
(morning).—IEM 40 Mc/s, (evening) (19.35
G.M.T.), IBT 49 Mc/s. June 3rd (morn-
ing).—IBE 48 Mc/s, June 4th (evening) —
IEM 40 Mc/s. June 8th (morning).—IBT
49 Mc/s (evening), uniderntified commercial
CW signals on 50 Mc/s.

~On June 3rd, having observed that condi-
tions were good in the early morning on the
UHF, I asked YL2CD, in my 14 Mc/=
schedule at o7.00° G.M.T., with him, to
change to 28 Mc/s. At o7.50 G.M.T. we
contacted on 28 Mc/s. I then asked him
to listen on 56.1 Mc/s, and called him from
08.05 to 08.15 G.M.T. He came back on
28 Mc/s and reported my 56 Mc/s signals
R5 with some fading. Unfortunately, YL2CD
did not have a 56 Mc /s transmitter working,
or otherwise we could have made a'two-way
56 Mc/s contact. Soon after 08.20 these un-
usual conditions deteriorated, and the upper
frequency limit soon dropped to around
35 Mc/s.

The 56 Mc/s transmitter used here was a
simple oscillator of the ‘‘long-lines’’ type
with a Mazda ESWso01 valve and an input
of a little over 50 watts. A long wire aerial
8/2 waves long and end fed was used as a
radiator. .

D. W. HEIGHTMAN (G6DH).

Gt. Clacton, Essex.

Horn-loaded MC Speakers

I AM afraid I must chip in again, though
I don’t want to. First, in reply to Mr.

J. K. Todd. I think he is confused.

. Both of Fourier’s theorems are proposi-

tions in pure mathematics. Hence they are

““ rigorously applicable "’ to loud speakers as

to anything else if the data are ‘‘rigor-.

ously ’’ accurate.

Perhaps my first letter was too com-
pressed. What I intended by ‘‘ other things
being equal '’ was that if in any given device
we extend the frequency range without
making other changes, such as change of
efficiency or power handling capacity, we
shall improve the transient response.

His examples to the contrary are singu-
larly unfortunate. In the case of the RC
coupling the addition of a suitable choke
not only increases the ‘‘top’’ when calcu-
lated for sustained notes, but also gives a
shortened time-constant from the transient
point of view—hence its use in television
receivers, which are (or at any rate should
be) designed entirely on a time-constant
basis.

I can neither agree nor disagree with his
statement that headphones, etc., *‘are
really quite good on transients,”’ because
this last phrase is meaningless to me. But
my experience is that ‘‘ headphones, loud-
speaking telephones, and the older pick-
ups’’ have a most inferior transient response
compared with ‘that of a wide-range device
such as a good MC speaker, and I think
that most of your readers will agree.

Secondly, Mr. Brierley is convinced that
to use with a horn a speaker designed for
a baffle must give bad results. Has he tried?
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It is sad to have to put on record the fact
that in loud-speaker work an ounce of prac-
tice is worth a ton of such theory as we
have, and various customers of my firm
have found, beyond any doubt at all, that
these speakers at any rate work most ex-
cellently in a good horn, though they were
designed for the baffle.

. P. K. TURNER,

Hartley Turner Radio, Ltd.
Isleworth.

T interest in horns and baffles has not
become too attenuated, I should like
to suggest an amalgamation. I like Mr.
Maggs’ idea of using two adjacent walls and
the ceiling to form the open end of a horn,
but would rather eliminate his acute-angle
bend. Of course, the acoustically ideal solu-
tion of the problem would be to knock a big
hole in the corner and to build out behind it
a horn of triangular section, the three sides
merging into the walls and ceiling, and the
straight centre line passing through the
centre of the room. But that is not the
architectural ideal—at any rate in Europe.
However, if we choose a corner next to a
neighbouring room we may bend our centre
line in a gentle curve through about 50° so
that two sides of the horn become flat sur-
faces, continuations of one wall and the
ceiling. To do this it is only necessary to
knock a few bricks out of a partition wall,
build the horn in the adjoining room, which
may be a pantry or other uninhabited
region, and redecorate. It may be more
convenient to use the floor instead of the
ceiling or to perforate the ceiling instead of
a wall; but in any case it is possible to have
a horn, more than good enough to suit Mr.
Voigt, which is at the same time an
“infinite’’ baffle to please Mr. Barden,
without occupying any space in the listening
room;

No, I am not connected with a firm of

builders and decorators.
DAVID W. ASHWORTH.

Cam, Glos.

Measuring RF Resistance
IN reply to Mr. D. R. Parsons, I must
agree that my statement that a bifilar
grid winding in the Hartley circuit gets over
the resistance difficulty is perhaps subject
to qualification. The DC resistance must
certainly be studied on the long-wave band;
but I am not at all sure that the bifilar
method is altogether impracticable in Mr.
Parsons’ case. He has to provide a good
oscillator valve conductance for the highest
frequencies, and would probably be able to
sacrifice more than o.1 volt LT on the much
easier 150-300 kc/s band.  Alternatively,
the grid portion of the coil, if tightly coupled,
could be made very small; or an iron-cored
oscillator coil used, for the same reasons as
those given by Mr. Parsons in favour of an
" iron-cored feed choke.

Referring now to the article by Mr. Petti-
for, also in the June 18th issue on the dynatron
method of measuring RF resistance, I would
confirm that this is capable of excellent
accuracy as well as being the easiest to
carry out. Mr, Pettifor stresses the latter
advantage, as he is dealing with rapid test-
ing of factory products. Looking from the
laboratory standpoint, I called attention in
an article, ‘“ Applications of the Dynatron,”
in The Wireless Engineer, October, 1933, to
the accuracy that is obtainable when suit-
able precautions are taken. I now venture
the opinion that the possible accuracy is

Wireless
Worla

better than that of any other known method,
and is less dependent on the instruments
used. The brldge method of calibration is
essential for precise results, and to avoid one
small source of error I prefer to connect the
bridge permanently in series with the tuned
circuit, switching it out by shunting a large
condenser across it rather than a change-
over, as shown by Mr. Pettifor. Incident-
ally, the formula for the type of bridge
. ,_ R,
described should be R/'= R_Ry
given ; and, of course, in his Fig. 1 the go v.
and 30 v. should be interchanged.

It may be of interest to note that the
AC/SG valve mentioned may not be effec-
tive at the higher frequencies now in general
use; if any difficulty is experienced the
AC/S2 valve should be tried. I have had
one oscillating at 60 Mc/s, but the practical
limit for factory tests is probably more like
20 Mc/s. Ewven that is enough for present-
day ordinary needs.

Another suggestion is that the relay
method of controlling the dynatron bias,
shown in Figs. 2 and 3, might be replaced
by the automatic amplitude control (de-
scribed in my article mentioned above) as it
could be arranged to give an instant and
continuous reading without the need for a
mechanical relay. M. G. SCROGGIE.

Bromley, Kent.

not as

The New Marconiphone Sets

IN the Model 562 battery transportable we

find an entirely new chassis designed to
give the highest possible refinement of per-
formance from batteries. The price is 15%
guineas and there has been no attempt to
compete with the cheaper battery portables,
though the receiver is entirely self-con-
tained. There is a stage of RF amplifica-
tion preceding the triode hexode frequency
changer and the single IF stage works at
124 kc/s. A double-diode-triode occupies
the second detector stage, and it is interest-
ing to find that separate pentade valves are
employed in the QPP output stage. Bias
is automatic and the set may be used for
gramophone reproduction, the volume con-
trol being operative on both radio and
gramophone.

The second receiver (Model 559) in the
present issue is a de luxe version of the
Model 557 and is a 3-waveband superhetero-
dyne for AC mains. A new type of tuning
scale of the’ rectangular pattern is uni-
formly illuminated by a long filament lamp,
and a cathode-ray tuning indicator occupies
the top left-hand corner. The loud speaker
is of the latest elliptical type and the price
of the Model 559 is 14 guineas.

Club News

Kentish Town and District Radio Society

Headquarters: MHolmes Road School, Kentish Town,

London, N.W.5,
Hon. Sec.: Mr, R.

Crescent, N.W.5,

On July 3rd and 4th the Society, in con-
junction with the R.S.G.B., are holding a
5-metre field week-end. The transmitter
will be situated at the highest point of Dun-
stable Downs and will work continuously for
twenty-four hours, commencing at 8§ p.m. on
July 3rd. Readers who pick up the trans-
missions are asked to send in reports, which
will be acknowledged.  Those who care to
visit the transmitter will find much to interest
them. The site may be reached by any of
the various services to Whipsnade.

Pidstey, 27, Herbert Street, Queen’s
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NOTABLE

FELTURES
of the _,f\/f/v\’

ROLA F742-PM

NEW 'ALNICO’
MAGNET MATERIAL
GIVES IMPROVED

- PERFORMANCE

New magnet material , . . new
moisture proof metal and com-
pound shielded transformer , . .
new standards of sensitivity
with a 9}” diameter speaker—
these are some of the special
features which distinguish the
Rola F742-PM. This remark-
able unit has the same flux
density as the giant G.12-PM,
11,500 lines per square centi-
meter and is particularly
suitable for battery set or
extension speaker use and for
all replacement purposes where

extreme sensitivity is required.
Write to-day for details.

WITHOUT TRANSFORMER 42/-

OVER" 8 MILLION- iN USE

THE BRITIEH ROLA CO. LTD.
MINERVA ROAD, PARK ROYAL NW.10.

PHONE : WILLESDEN 4322-3-4-5-6.
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Brief descriptions

of the more in-

teresting radio

devices and improve-

ments issued as patents

will be included in this
section.

CATHODE-RAY TUBES

(0] reduce the risk of ‘‘implo-

sion "’—or collapse due to ex-
ternal air-pressure—the body cf a
cathode-ray tube is made of
metal, with end-pieces of glass.
As shown in half-section in the
drawing, the body D of the tube is
welded to an intermediate tubular
section S of metal having the
same coefficient of expansion as
glass. This, in turn, is fused to a
piece of glass G, which forms the
bulb end of the tube and carries
the fluorescent screen.

Half-section drawing of CR tube
which is made of metal with
glass end pieces.

The smaller end of the metal
part D is welded or soldered to
another section SI, similar to the
section S, which is fused to a glass
strip Gr, through which the leads
to the internal electrodes of the
tube are taken. A breakable
joint may be provided near this
section to allow a new cathode to
be inserted, or the tube to be

repaired at a fraction of the cost.

of a new one.

The British Thomson-Houston

Co., Ltd., H. W. H. Warren; and
W. J. Scott. Application date
September 11th, 1935. No.
4620600.

(=] [+ (=]

LIGHT-SENSITIVE
AMPLIFIERS
WO light-sensitive electrodes
are set at opposite ends of a
dischdrge tube, with a ring-shaped

‘collector’” or anode between
them. They are connected across
an external circuit which is fed
{from a liigh-frequency source, so
that  their  polarity rapidly
changes.

One has a central aperture to
admit light, which falls upon the
opposite electrode, where it pro-
duces secondary electrons. These
are, in turn, projected towards the
opposite clectrode, as the latter
becomes positive, and so liberate
more secondary electrons. Mean-
while a low-frequency potential is
applied to the “ collector’’ anode
to cause it periodically to draw off
from the electron stream a current
proportional to the intensity of
the light first entering the device.

Baird Television, Ltd., and
J. R. H. Forman. Application
date September 20th, 1935. No.
4063001.

o o o]
WIRELESS SETS
FROM the point of view of
mass-production, as well as
of subsequent ‘‘servicing,’”” there
is much to be said for replacing

the present wide variety of valves
by a so-called ‘‘ universal’’ valve.
This will have, say, a nine-pin
base and be capable, when suit-
ably connected, of performing all
the functions required in wireless
reception. The possession of one
““spare’’ is then sufficient to
allow a listener to replace any
disabled valve, no matter at what
particular stage in the receiver.
With this object in view, all
the valve-holders in the chassis of
a set are designed to take a nine-
pin valve of the ‘‘universal’’
type, though the external circuit
connections are limited to the jar-
ticular electrodes required {from
stage to stage. TFor insfance, all
the electrodes will be Connected

. up if the valve is to be used as a

frequency-changer, whilst if it is
to be used as a detector one or
more of the electrodes will simply
be ‘‘dummies.”’

E. K. Cole, Ltd., and G. Brad-
field.  Application date October
8th, 1935. No. 462991.

© o o o
CATHODE-RAY RECEIVERS

HE ordinary method of electro-
static scanning is found to pro-
duce a trapezium-shaped picture,
instead of a strictly rectilinear one.
This is due to the fact that the
lines of force tend to spread out-
wards at the edges of the deflect-
ing plates, instead of keeping
strictly perpendicular to the axis
of the electron beam, with the re-
sult that the scanning spdt is
accelerated or retarded to a greater
or less extent from the normal.
As a remedy it is proposed to fit
a guard-ring around each pair of
deflecting plates, at the ends near
the anode. The rings may be con-
nected to the accelerator anode,
or they may be otherwise biased
according to the geometry of the
electrode system as a whole.
Marconi’s Wireless Telegraph
Co., Ltd., and A. J. Young. Ap-
plication date August 31st, 1935.
No. 461907.
o o o
SHORT-WAVE AERIALS
N order to ensure an efficient
transfer of energy between a
short-wave aerial and a transmis-
sion or feed line, it is usual to
match the respective impedances
by some form of transformer
coupling.
The feed-line, which consists of

Al

Impedance matching section for
a short-wave aerial.

an outer tube T and an inner con-
ductor C, is provided for this pur-
pose with an extension-piece I of
the same shape and cross-section
as the tube T, and lying parallel
to it. 1Its outer end is connected
to the centre conductor C of the
feeder by a lead L, as shown. The
extension acts partly as an imped-
ance-matching transformer, and

ecent Inventions

partly as a rejector circuit for
interference. The upper and lower
limbs A, A1 of the dipole aerial
are connected to the tube T and
to the extension E, respectively, at
intermediate points, which are
selected so as to give the required
impedance match.

E. C. Cook and J. L. Pawsey.

Application date September 17¢h,

1935. No. 462911:
(%} ]

o

SUPPRESSING ‘““IMAGE
FREQUENCIES

IN a superhet set, any given sta-
tion can, in theory, be received

at two different scttings on the

tuning scale, one being as far

above the local-oscillator fre-

quency as the other is below. In

Wireless World, July 2nd, 1937

signal input circuit Lz, Cr and the
local-oscillator circuit L2, C2 are
both connected to other grids of
the same valve,” so that they are
electronically coupled. The three
circuits are ganged together thus
making the rejector equally effec-
tive at all settings of the tuning
control.

Marconi’s Wireless Telegraph
Co., Ltd. and A. T. Witts. Ap-
plication date September 21st,
1935. No. 463070.

[¢] el [e] o]

. TELEVISION SYSTEMS

’I‘O avoid the necessity of scan-

ning, and the difficultied
associated with synchronisation,
the whole of the picture is radi-
ated simultaneously as a complex
band of frequencies. A wedge-
shaped piezo-electric crystal is
used at the transmitter to gener-
ate the frequencies required. It
is placed between the two plates
of a polariser, and, when energ-

practice, of course, it is highly ised by a thermionic valve, gener-
-t
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Superheterodyne frequency-changer embodying a tuned image-signal
rejector circuit

desirable to cut out one of these
‘“image’’ signals. This object
can be achieved by using a high
intermediate frequency, say, 450
kilocycles, which automatically
throws the higher ‘‘image’’ f{re-
quency outside the tuning range
of the set.

Since this particular remedy has
certain disadvantages the alter-
native course of providing a re-
jector circuit for the undesired
signal is sometimes adopted, and
the invention consists in ganging
such a rejector circuit both to the
input circuit and to the local os-
cillator.

As shown in the figure the
‘‘image-rejecting "’ circuit L, C is
connected to one of the grids of
the mixing valve V, whilst the

ates a wide band of frequencies,
which vary from point to point
over the surface of the crystal.
Light from a projected image
will then be modulated by the
crystal-and-polariser combination
so as to produce a complex band
of picture signals, which are
handled, at the receiving.end, by
a similar arrangement. Here the
crystal is placed between a pair of
polarising plates, as before, and
serves to modulate the light re-
ceived from an arc lamp so as to

throw the reconstituted picture
upon a viewing screen.

Standard Telephones and
Cables, Ltd. (assignees of Le Ma-
teriel Telephonique Soc. Anon.).
Convention date (France) June
8th, 1935. No. 402877.

W.C.2, price 1/- each.

The British abstracts published here are prepared with the permission

of the Controller of H.M. Stationery Office, from Specifications

obtailnable at tbe Patent Office, 25, Southampton Buildings, London,

. A selection of patents issued in U.S.A. is
also included.
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EDITORIAL. COMMENT

Radio Propaganda

Justification for Jamming

E referred briefly last week
to the growing concern of
the Government over the

anti - British ~ propaganda
which has for so long been the subject
of broadcasts from certain Continental
stations.

These broadcasts, as readers are
aware, are not confined to the language
of the country of origin but are fre-
quently made in languages of the
countries to whom the propaganda is
being directed. Official representa-
tions to the governments concerned
may have some effect, but do not seem
to produce a satisfactory cessation of
the offending transmissions. It cannot
be supposed that this country will
much longer remain passive in the
matter, and whilst we do not for one
moment believe that the Government
would stoop to indulge in similar
offensive propaganda by way of retali-
ation, we believe that active measures
are being taken to provide for accurate
news bulletins to reach British terri-
tories with a strength at least equal
to that of the foreign propaganda,
with the object of counteracting its
effect.

Defence, Not Aggression

If we do not retaliate with reprisals
in the form of aggressive propaganda of
our own it is simply because it has
always been the policy of this country
to avoid the use of broadcasting for
such purposes and to do all that has
been in our power by peaceful per-
snasion to encourage others to follow
this example.

Whilst we may not desire to be

WWW . americanradiohistorv.com

aggressive, however, there is every
justification for adopting a defensive
attitude. The best means of defence
would appear to be to make it im-
possible for foreign transmitters to

- invade British territory with unfriendly

broadcasts. To do this would necessi-
tate setting up a jamming station in
those territories affected. These jam-
ming stations would not be monopolis-
ing additional wavelengths; they
would be so designed as to maintain
their frequencies on the transmission
frequencies of the foreign stations,
whose transmissions in any case
monopolise these wavelengths and make
them unserviceable for other purposes
in these territories.

A Matter for the Government

We recommended this alternative
last year and said that this action
could only be regarded as defensive
and would surely be legitimate in the
peculiar circumstances. On that occa-
sion, too, we emphasised that in our
view the matter was not one in which
it would be fair to ask the B.B.C. to
participate, and we questioned whether,
in order not to disturb B.B.C. im-
partiality, it would not be: proper for
such efforts to be conducted by stations
wholly unconnected with the B.B.C.
organisation.

That any action of this nature should
have to be contemplated is truly

deplorable. Broadcasting offers such
wonderful opportunities for contri-
buting to a better understanding

between nations that to find it being
employed as a means of provoking
unrest and mistrust is all the more
regrettable, and we can only hope it is
but a passing phase and that inter-
national broadcasting is destined in the
future to perform .a nobler service to
mankind. h . -
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" as great as 1,000 volts p-p directly:
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described. It 1is

being gas-filled triodes

IL.—CONSTRUCTING THE DOUBLE

TIME -

ECOND in importance only to the
receiver is the time-base which
must provide suitable voltages for
deflecting the beam in the

cathode-ray tube and so permit the con-
struction of the raster. The CR tube re-
quires about 1,000 volts between its
deflection plates to move the spot from
one side of the screen to the other, and
the wave form of the time-base output
must rise steadily and linearly with time

* {rom zero to its maximum in nearly 1/50

second for frame scanning and 1/10,125th

. second for line scanning, and having

reached its maximum value it must fall
back to zero in as short a time as possible,
The total time of each rise of voltage and
its subsequent fall back to zero must be
1/50th second and 1/10,125th second for
the frame and line scans respectively.

In general it is not possible to generate
a true saw-tooth waveform with a voltage
It is
necessary to generate a lower voltage, and

BASE
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Ty elevis or

vision receiver and its power unit and in
this article the time-base s
designed for a tube with electrostatic deflection
and has balanced outputs, the caw-tooth oscillators

characteristic. The frame scanning am-
plifier must thus deal with frequencies of
some 50 c¢,'s to 500/1,000 c/s, and the
line scanning amplifier with frequencies of
about 10,000 ¢/s to 100,000/200,000 c/s.

Not only must the amplifier give a large
output and handle a wide range of fre-
quencies, but the output must be balanced
to earth.  With electrostatic deflection
severe distortion of the shape of the pic-
ture occurs if this condition is not com-

- plied with ; instead of a rectangular raster

of waveform resistance coupled stages are
practically essential. In spite of the saw-
tooth wave of each scan being of constant
““frequency,”’ the amplifier must be
capable of dealing with a wide band of
frequencies if distortion is not to be intro-
duced.  Actually, to handle a perfect
saw-tooth wave with an instantaneous fall
from maximum to zero voltage, or ‘‘ fly-
back,”” the frequency response curve of
the amplifier would have to be flat from
the frequency of repetition of the wave to
infinity, and there would also have to be
zero phase distortion over this range.

Balanced Output

In practice, the fly-back time is finite
and of the order of 5 per cent. of the scan
time. When this is so the amplifier need
be capable of dealing with frequencies
from the fundamental time-base fre-
quency to about ten or twenty timres this
value only. Since phase shift is impor-

being obtained, unbalanced outputs, re-
sult in a raster shaped like a trapezium.
An unbalanced output is obtained when
one of the two output termmals 1s main-
tained at earth potential, and the potential
of the other varies above and below earth.
With a balanced output neither output
terminal is earthed, and at any instant the
two output terminals are at equal and
opposite potentials -with respect to earth.
The familiar push-pull amplifier is an
example of a balanced amplifier, and a
form of push-pull is actually employed in
the time-base output circuits.

The complete time-base circuit appears
in Fig. 2, and V4 is the frame scanning
oscillator and is a gas-filled triode. The
valve is initially non-conductive and the
capacity formed by C11 and C12 in series
charges through Riy and Ri18. The
voltage across these condensers and
hence the anode voltage of V4, conse-
quently rises at a rate dependent upon the
HT voltage and the value of R17. When

_the voltage rises to a certain value, de-

'

then to amplify it and in view of the type * tant this implies a good frequency pendent upon the grid bias of V4 and
R16 > 1.000 v
. 10,0000 2 ¢ R o
10,0000 ,4'153. ?1511(71 E zoo%osn -
¢ Rl 1 n%%oson off et
100, Q 4
g1 < Ri8
o.EmO R24 :
1 180,0000
LINE FRAME
SCAN R19 BCAN
10000 L cn
=02 - c7 cs T Cl4 =
10.002 mid 0.001 mid 0.4 mtd - 0.1 mid
| T31 (V4 |
R11
g 10,0000
4
R13 R14 ¢ zon.lfu A
2 R2 > w000 s0i0000% c12 R20 L
Mo 02mis =f M0 sma
3
X 811 co
F 'l'o.nm mid
L j 'c")l R21
. Tu(:fws.u 2Smids | 2,000 c13 4
R7 S R22 50 mids
5,000 {} . 8,000

Fig. 2.—The complete circuit diagram of the time-bases is shown here.

triode amplifier with a triode phase-reverser for balanced operation.
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Each of the two consists of a gas-filled triode oscillator and one
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determined by the setting of R21, V4 be-
comes conductive and rapidly discharges
the condensers. The resistance R1g is
included merely to limit the discharge
current to a safe value for the valve.
This is.the action without synchro-
nising. In practice, however, synchronis-
ing is essential, and the output of the
sync separator in the vision receiver is
applied to the terminals shown. The
mixture of line and frame sync pulses
flows through the two parallel circuits C8,
Ri4 and C7, R13, and the desired ampli-
tudes are taken off these potentiometers.
A simple filter circuit comprising R15 and
Cg is connected between R14 and the grid
of V4, so that only the frame sync pulses
are applied in any amplitude to the valve.

The Effect of the Sync Pulses

When in normal operation, the -action
is now as described above, but while the
anode voltage of V4 is still rising, and be-
fore it has reached a high enough value
to initiate the discharge in V4, the frame
sync pulse arrives and drives the grid of
V4 positive. This starts the discharge at
a definite time. The net result is that the
time of each discharge is determined by
the frame sync pulses and the oscillator
is maintained at the correct frequency.
The varying voltage across C12 is applied
to the triode amplifier V5 and about 500
volts p-p is developed across its anode re-
sistances R23 and Rz4, and is applied to
one deflecting plate of the CR tube. One-
tenth of this voltage, that ‘developed
across Rz23 is applied to the grid of V6
through Cr4 with the result that a further
500 volts p-p is developed across the
coupling resistance R26 and applied to

A view of the complete time-
base. The gas-filled triodes
are provided with insulated
top-caps.

the other vertical deflecting plate of the
tube.  Owing to the phase-reversal in
this valve, its output is in opposite phase
to that of V35, and so the balanced out-
put is secured. The use of this additional
valve V6 not only enables balanced oper-
ation to be obtained, but it also permits
the required output being obtained with
about one-half the HT voltage which
would otherwise be necessary. Evenso, an
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ecelver

HT supply of some 1,000 volts is needed.

The two amplifier valves are biased by
a common cathode resistance comprising
R21 and R22. The cathode of the gas-
filled triode V4 is returned to the slider on
R21, and a portion of the bias of V5 and
V6 is used also for V4.

The Filter Circuit

The line time-base is similar and com-
prises the gas-filled triode V3, the ampli-
fier V2 and the phase-reverser Vi. The
resistance R6 is included in series with
C4 to accelerate the fly-back speed, and
a filter circuit is included in the grid cir-
cuit of V3.  This assists in the sync
separation and appreciably improves the
line synchronising, especially when inter-
ference is present.

The filter comprises the resistances Rix
and R12, and the tuned circuit L1, C6,
and it is in reality a crude form of band-
pass filter. The main filtering is accom-
plished by L1 and C6, the circuit being
tuned to the line frequency of 10,125 c/s.
The resistance R11 is included in order to
ensure a fairly high resistance grid circuit
for the gas-filled triode V3, since experi-
ence shows that if the DC resistance of the
grid circuit is too low V3 operates irregu-

The time-base is shown here to the right of the tube.

WWW americanradiohistorv.com


www.americanradiohistory.com

26

The Wireless World Television Receiver—
larly. If the grid circuit resistance is not
high enough there is an appreciable vari-
ation in the starting times of the lines, and
a consequent reduction of the picture de-
finition.

A very important point lies in the
shunting resistance R12 to the tuned cir-
cuit. This must be of quite low value for
a satisfactory performance, low enough,
in fact, to make the tuned circuit non-
oscillatory.  If this resistance has too
high a valuc the tuned circuit is oscilla-
tory, which means that any sudden
change in the voltage applied to it makes
the circuit oscillate for a few cycles at its
natural frequency. This natural fre-
quency is slightly different from the nor-
mal resonance frequency determined by
the inductance and capacity, for it is
affected also by the circuit resistance.
Now the sync pulses and also the grid
current of V3 are of an ideal form for
kicking L1, C6 into oscillation and such
oscillation has a very detrimental effect
updn the operation of the time-base.

Actually, L1 has an inductance of the
order of 0.25 H and C6 is about 0.00o1uF.
In order to make the circuit non-oscilla-
tory, R12 must not be greater than 2,500
ohms. With these values the filter func-
tions very well indeed, and materially im-
proves the stability of synchronisation.

This time-base does not need detailed
explanation since it is essentially the samec
as the frame time-base, the differences

Wireless
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THE LIST OF PARTS FOR THE TIME-BASE

Certain components of other makes but of similar
characteristics may be used as alternatives to those
given in the following list.

Fixed Condensers:
1 0.0005 mfd., mica C4 Dubilier 690W
2 0.001 mfd., mica €7, C9 Dubilier 690W
2 o0.002 mid., 5,000 volts DC test, C2, C3
Dubilier 680
r o.1 mfd., 1,500 volts working, C14
Dubilier 950A
1 0.5 mfd., 1,500 volts working, C11
Dubilier 950A
1 1 mfd., 1,000 volts working, C1
Dubilier 950A
1 0.1 mid., tubular, C8 Dubilier 4523
0.2 mid., {ubular, C12 Dubilier 4425/S
2 25 mids., 25 volts, electrolytic, €5, C10
Dubilier 3016
50 mfds., 50 volts, electrolytic, C13
Dubilier 3004
1 Pre-set double 0.0009 mifds. C6

-

=

Hunt’s 3288
Resistances :

1 2,500 ohms, % watt, R12 Erie
2 10,000 ohins, 4 watt, R3, RI11 Erie
2 20,000 ohms, 4 watt, R1§, R23 Erie
2 1 megohm, % watt, R2, RS Erie
2 5 megohms, } watt, R20, R25 Erie
1 5,000 ohms, 1 watt, R7 Erie
1 8,000 ohms, 1 watt, R22 Erie
2 ©.5 megohm, 1 watt, R10, RI§ Erie
2 1,000 ohms, 2 watts, R6, R19 Erie

being merely i the values of components
necessitated by the much higher operat-
ing frequency. The unit as a whole con-
sumes about 15/20mA. at 1,000 volts for
HT and some 8 amperes at 4 volts for LT,
The HT supply is taken from the high-

I 10,000 ohms, 3 watts, R16 Erie
1 go,000 ohms, 3 watts, R4 Erie
1 100,000 ohms, 3 watts, R1 Erie
1 180,000 ohms, 3 watts, R24 Erie
1 200,000 chms, 3 watts, R26 Erie

Potentiometers, non-graded :
1 1,000 obms, wire-wound, R8
Reliance *‘ TW *’
1 2,000 ohms, wire-wound, R21
Reliance ** TW "
2 50,000 ohms, R13, R14 Reliance ** SG*’
2 2 megohms, R9, R17 Reliance ** SG '’
6 Valve holders, 5-pin (7-pin type fixing)
Clix Chassis Mounting Type.

2 Extension control outfits Eddystone 1008
4 Shaft couplings, }in. Bulgin
2 Plugs and sockets, 3-pin Belling-Lee 1119
2 Insulated valve top connectors Bulgin P92
1 Connector, 5-way Bryce 5C4
1 Choke o.25 H B.T.S.
2 Terminals, ebonite shrouded, Syn, E.

Belling:Lee *“ B *’

Chassis Sound Sales

Miscellaneous : Peto-Scott
Paxolin bracket and strip, wire, systoflex,
screws, etc.

Valves:
4 AC/P, 2 T3z 1>‘lazda

voltage unit which will be described later,
but the LT comes from the vision re-
ceiver power pack described last week.
Constructionally there is little to say
about the time-base, for all components
are assembled on the underside of the

3,150 TURNS NO 40DS8C WIRE
0.25 H

HT F IGH

Lol
VOLTAGE UNIT

LT FROM VISION
POWER UNIT

N? 18 GAUGE AtUMINIUM

Full constructional and wiring details of the time-base are given here.

wWWwWWw.americanradiohistorv.com


www.americanradiohistory.com

JULY ogth, 1937

The Wireless World Television Receiver—

chassis and everything is quite straight-
forward. Owing to the high voltage em-
ployed, however, care must be taken to
see that good insulation is obtained and

An underview of the chassis showing the E
insulating strips which carry Rg arid Ri7 |
and form convenient anchorage points |
for wiring and resistances. ]

)

)

1

that the clearances between the valve legs
and chassis, and output sockets and
chassis are adequate. If insufficient
clearance is allowed a flash-over may
occur. In order to avoid this, the valve
holders specified are of a type permitting
an unusually large clearance. In the
wiring, too, care must be taken in insu-
lation, and it is unwise to rely upon in-
sulating sleeving for the high-voltage cir-
cuits. While it may be convenient to use
this, it should be as an extra precaution,
and not be relied upon for insulation.
Run each high-potential wire so that bare
wire could be used.

There are six controls on the time-base
and they are brought out to the panel by
means of extension rods. The potentio-
meters R8 and Rz1 control the size of the

Wireless
Werld
picture in the horizontal and vertical direc-

tions respectively while Rg and R17 con-
trol the time-base frequencies. The re-

maining controls R13 and R14 enable the
amplitudes of the line and frame synchro-

27

nising pulses to be varied; only very
occasional adjustment is needed, and if it
were desired to reduce the number of
panel controls they could be arranged as
pre-set controls adjustable internally.

[In the next instalment the design and
construction of the high-voltage unit will
be described in detail. ]

|
|
|

AN UNUSUAL METER FAULT

Beware of Steel Filings

A NEW tester, combining milliammeter,
voltmeter and ohmmeter, was
received from the makers about three
months ago. The meter was of the 1,000
ohms per volt type, its readings on the
100-volt, 250-volt and 1,000-volt ranges
being on the low side, but just about
within the tolerance given in a trade test
report. It gave good service until
recently, when the indicator began to stick
at one particular spot on the dial and even-
tually would not move past this point.
The instrument was removed from its case
and an inspection made. The pointer
itself appeared to meet no obstruction, and
at first no apparent reason could be dis-
covered for the trouble.

A light was then projected through the
gap between coil and magnet. On looking
very closely, an obstruction could be seen
which had the appearance of a minute
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hair. Attemplts to move it failed at first,
as great care was needed to avoid damage
to the coil. Acting on the assumption that
the obstruction might be a metal filing, a
steel pin was inserted in an attempt to
attract it. This experiment was success-
ful and the filing, as it turned out to be,
came out on the point of the pin.

The pointer was now quite free fo move,
but on test the readings were now lower
than before.  Testing with a two-volt
accumulator, the reading was now low on
the 1o0-volt range, showing only 1.8 volts.
It would appear that this ineter had been
calibrated with the filing, causing an error
but no actual obstruction to cause sticking.
A few experiments were then made to
correct the calibration, and eventually
correct readings were obtained on the 10-
volt range and a greater degree of
accuracy on the higher ranges. W. G. G.
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The Case for Class“B”

- REFINEMENTS APPLICABLE TO
THE NEGATIVELY BIASED SYSTEM

with different aspects of push-pull
amplification * ‘‘ Cathode Ray’’ re-
ferred to the disadvantages of posi-
tive-grid Class ‘B’ amplification, which

IN the second of two articles dealing

at one time seemed likely to oust all

other systems for giving high output with
economy in battery-operated receivers,
but which is now almost completely
eclipsed by the type of QPP employing
two balanced pentodes in a single glass
- envelope. N
Although the present writer agrees that
with the earlier types of zero-bias Class
“B’’ valve it was exceedingly difficult to
avoid that unpleasant form of distortion
which became known as ‘‘Class ‘B’

. stage.

By RICHARD H. McCUE

several advantages over the double-pen-
tode system.

In the simple circuit shown in the
accompanying diagram there, are a num-
ber of details—all of them important—
which perhaps have not been stressed
sufficiently in the past. The triode de-
tector valve, besides being adequately de-
coupled, must be parallel-fed to the driver
This may seem a dogmatic state-
ment, but it is made as the result of ex-
perience. A grid stopper is included to
keep any trace of RF from the driver
valve. Secondly, it seems that the LPz-

Wireless World, July oth, 1937.

Restated

a low-resistance potentiometer across the
filament battery for fine adjustment of grid
bias on the driver and Class ‘* B’ valves.
This will allow a continuous variation
over a range of two volts—more than
sufficient to overlap the tappings on the
grid-bias battery. The reason why a low-
resistance potentiometer is specified is that
it is necessary to keep the ohmic resist-
ance of the Class ““B’’ input circuit as
low as possible. A 40- or 50-ohm poten-
tiometer is suitable, and will impose but a
light drain on the filament battery.
Driver stages in battery-operated Class
‘“B’" systems are usually rather over-
biased for reasons of economy, and it
might be thought that when an LP2 type
of driver is used with only

as much grid bias as the

Z
)
=
002 mtd §m
§ mfd
o -0
g mtds
- 2
= -
- A

athT output valve its anode cur-

rent would be rather high.
This is not the case, how-
ever, since the decoupling
resistance in the driver stage
to a great extent regulates
the voltage on its anode.

It should not now be ne-
cessary to use the relatively
enormous fixed condensers
sometimes shown connected
across each half of the
/ Class ‘““B’’ output trans-

former —apparently in a
last desperate attempt to
avoid parasitic oscillation
and other . distortion. In-
stead, a simple tone-
corrector consisting of a
10,000-ohm resistance in
series with a 0.002 or 0.003-

Q4LT
mfd. condenser may be con-

nected from each anode to

i

earth. As a final precau-
tion, a 10-mfd. condenser
is connected across the HT

LT
O=HT

The various details that affect quality of reproduction in a Class “B’’ circuit are shown in this diagram.

edge’’ (particularly evident in the repro-
duction of piano music, and of transients
generally), in his opinion the later type of
double-triode, operating with a bias of
several volts, undeservedly inherited this
slur, and, in fact, has not attained the
popularity which it merits.  This nega-
tively biased type of Class ‘B’ valve is
capable of a high standard of reproduc-
tion, provided a few simple pre-
cautions are taken. To the home con-
structor, at least, it would appear to offer

1 « About Push-push,” The Wireless Worid,
April 23rd, 1937.

type of small power valve under any of its
equivalent type-numbers (i.e., the type
of small power triode with a short grid-

base, low impedance and high mutunal-

conductance) 1s always preferable in the
driver stage. This valve is also decoupled
with a 10,000-ohm resistance and a 4-mfd
condenser. It is generally emphasised that
the driver transformer is the crux of the
whole system. This may be so, but no
difficulty has been experienced with any
of several good makes; a 1 to 1 ratio is
generally. satisfactory. : o

Notice next an important refinement—

wWww.americanradiohistorv.com

battery.

Neglecting any RF stages
which might be included,
such an arrangement of three valves in
itself forms a ““local station’’ receiver
capable of giving a very satisfying quality
of reproduction. It is very flexible and
will work well with a low HT voltage—
in which case a fine adjustment of grid
bias can be obtained with the potentio-
meter ; this is also used to compensate for
the HT voltage falling as the battery ages,
thus avoiding.the ‘‘ over-bias’’ distortion
so often tolerated by battery-set users
when the first bloom of their HT supply
has faded. More overall amplification is

- available than with a QPP pentode stage,



www.americanradiohistory.com

JULY oth, 1937

The Case for Class *“B’’ Restated—
and much higher maximum output.
Oune last fact, rather beside the point,
perhaps, but, nevertheless, of interest té
battery-set users.  The output of the
““ Wireless World ' or any similar trans-
verse-current microphone, when applied
through its appropriate transformer to the
first of the three valves shown in the dia-
gram (the grid condenser being discon-
nected, of course, and the ends of the
transformer secondary connected to the
grid and to a suitable tapping on the bias
battery), is just right for loading the Class
“B’ valve to full capacity. A similar
outfit was used by the writer last summer
for “PA’" work at a good-sized garden
féte.  This may sound rather ambitious
for a battery-operated amplifier, but with
an anode voltage of 160 and a really
efficient loud speaker with directional
baffle the results were perfectly satisfac-
tory—so much so that the use of the
apparatus has been asked for again this

year.

BOOKS

The Superheterodyne Receiver. By Alfred
T. Witts. Pp. 182 +vii. Third edition.
Published by Sir Isaac Pitman and
Sons, Ltd., London, W.C.2. Price
3s. 6d.

HE nel edition of this book contains the

material of its predecessors with extra
matter bringing it up to date. The early
chapters are devoted to the history of the
superheterodyne, and a large section of the
book describes, in an accurate and intelli-
gible manner, the mode of operation of this
type of receiver.

A number of modern commercial receivers
are described in detail and the book con-
cludes with a chapter oun the television
superheterodyne.  This is necessarily some-
what sketchy, for it is almost a subject in
itself, and in this chapter one of the few
errors occurs. The frequency of the sound
transmitter is given as 46.5 Mc/s instead of
41.5 Mc/s. As a result the subsequent re-
marks, although correct in themselves, are
not directly applicable to present conditions.

W. T. C.

HE third edition of Servicing Super-
heterodynes, by John F. Rider, is now
available. An additional chapter has been in-
cluded giving data on recent developments,
and the list of intermediate frequencies has
been brought up to date. The book is ob-
tainable from Holiday and Hemmerdinger,

Wireless
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of Holmer Works, Dalefield, Bridge Stieet,
Manchester, 3, and it is priced at 5s.

La Radiodiffusion Puissance Mondiale. By
Arno Huth. Pp. 508. Published by
Librairie Gallimard, 43, rue de Beaune,
Paris.

’I‘HIS book is in five parts, of which the
first is devoted to the birth and develop-

ment of broadcasting, while the second deals

29

with the situaticn to-day and concludes with
a chapter on television.

In the third part broadcasting conditions
in the chief countries throughout the world
are discussed. In the fourth broadcasting
is looked at from the point of view of a
public service and its influence from econo-
mic and social standpoints investigated.
T'he book concludes with much useful infor-
mation in tabular form and chapters on tele-
vision and facsimile.

The dialling unit may
be plugged into a socket

mounted at any point remote from the receiver.

HE writer ventures to think that the

I following brief account of a system

whereby an automatic telephone dial
is used to control a receiver may be of inter-
est to some readers of The Wireless World.
The systemn is the subject of a provisional
patent.

The dial is used to operate a
relay consisting of seven banks of
twenty-five contacts. The action
of the relay is a continuous rotary
one, and in this case the contacts
are wired in groups of four, mak-
ing every fifth posi-
tion an ‘“off

position. Thisallows
for the selection of
four stations.
Another bank of

Below is shown the
receiver with the
remotely controlled
mechanism whereby
the tuning condenser
shaft is rotated ; on
the right is another
view of the actuating
mechanism.
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Telephone Dial Tuning

By G. E. CLATWORTHY

contacts are wired to light the appropriate
indicator on the control panel which serves
as a pilot light to show when the set is
““on’’ Dbesides indicating the station to
which the circuits are tuned.

The relay supplies current to an electric
motor through a system of metal strips in
contact with a common busbar. A
station is dialled and the relay sup-
plies current to the motor through
the selected strip contact. As the
motor runs it moves a ‘' carriage’’
along the busbar, lifting each con-
tuct strip from the busbar until it
comes to the one supplying the cur-
rent. When this is lifted the motor stops,
and as the strips are adjusted to coincide
with the selected stations, the receiver is
thus tuned through a chain of geurs to the
desired programme.

Dialling an ‘“off ” position results in the
motor being reversed,
the tuning condenser
returned to zero, and
the receiver switched
off.

The receiver in use at
present is a two-HF

‘“quality *’ set, and is ““dialled "’ from any
room provided with a socket for the control
pancl.

I'rom the point of view of convenience, it
would appear to be difficult to improve upon
this system ; by a spin of the dial the desired
station may be tuned-in in comfort from
one’s favourite armchair.
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UINBIASED

Wireless and the Police

N all probability most people turn
automatically, as I do, to the police
news as soon as they have finished
perusing the racing page of their favourite
daily. If so, they cannot help having
noticed, from time to time, the apparent
backwardness in the education of our legal
luminaries who are constantly expressing
ignorance of facts known to the ordinary
man for years. Only recently a learned
judge, who has been married for years,
demanded to know, ‘‘What is a loud
speaker? "’ -

I believe that this strange state of affairs
is due to the fact that, as the legal lumin-
aries say, the Law ‘‘takes no cognisance
of a happening until it is officially in-
formed of it.”” Until lately, however, I
must confess that I never realised that this
attitude of mind extended right through
our judicial system down to the humblest
police constable, but that it does do so I
have recently had very convincing and
personal proof.

It so happened that a few weeks ago I
had occasion to visit a London. theatre,
and, as is my custom, took along a small
pocket headphone set with me in order to
-keep my usual watchful eye—or rather
ear—on the doings of the B.B.C. while the
-play was in progress. The evening was

- exceedingly-oppressive, and after the show
was over 1 took a stroll in one of the Lon-
don parks for a breather.
I still wore my earphones which, being
actually of the acorn-sized deaf-aid type

Hustled along to the nearest police staﬁon.

—

are very inconspicuous, and as I strolled
along I put my hand in my trousers
pocket and tuned in the National pro-
gramme.

At that time in the evening, of course,
dance music was being served up from the
London studio, and, carried away by the
rhythm of the. waltz, I suppose I must
have subconsciously permitted my body to
sway and gyrate in time with the melody.
I noticed one or two people staring rather

-

Needless to say, -

By FREE GRID

offensively at me, but there was nothing
very out of the ordinary in this, and so
I took no particular notice of it.

I had, I suppose, been proceeding along
for some ten minutes, during which the
music, and myself in sympathy with it,
had passed from waltz to foxtrot, and

from foxtrot to one of those eccentric, .

new-fangled dances whijch are all the rage
nowadays. Suddenly, without the slight-
¢:t warning, I was accosted by two police
ccnstables, and before I had time to col-
lect my wits I found myself being hustled
along to the nearest police station. In
spite of my protests, I was subjected to
all the indignities of a test for inebriation
by a sorely puzzled police surgeon, who
was eventually compelled to give me a
clean bill of health in this respect,
although he rather offensively suggested
to the station-sergeant that I be detained
for mental observation.

The strangest part of the whole busi-
ness, however, was that my explanations
were completely discounted, even though
I persuaded the station-sergeant to don the
earphones and listen for himself for a few
minutes, the reason he gave being that
no official mention of pocket wireless sets
was to be found in the Police Regulations.
It was indeed fortunate for me that regu-
lations did #ot mention pocket wireless
sets, as, had they done so, I learned, I
should have been charged under the Sedi-
tion Act, owing to the fact that when the
station-sergeant listened to it the set hap-
pened to be tuned to one of the Continental
‘“ propaganda’’ stations.

Two io One Bar One.

SUPPOSE that like myself a good many

of you have still got the post-Ascot fecl-
ing even though a week or two has elapsed
since the meeting. I, personally, have
not had such a disastrous time for many
a long year but it was comforting to ob-
serve that I was far from being the
only person of note queuning up, watch and
chain in hand, at the entrance to the little
portable mont-de-piété near the railway
station, at the conclusion of the meeting.

Now I don’t know about you, but when-
ever anything goes seriously amiss with my
plans, it is my invariable custom to sit
quietly down and find out exactly where

. I’ve gone wrong. It isan invaluable habit

which I learned in my early set-construct-
ing days when I was frequently rewarded
by silence from the loudspeaker after many
weary hours of toil. Consequently, when
all my investments at Ascot, -concerning
which I had received information from un-
impeachable sources, started to go up in
smoke, I began to put on my thinking cap.
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Tt was soon clear to me that there must
be some unexpected_factor at work which
T had failed to take into my calculations,
and I at once began an ardent search for
it. Immediately one very strange and sig-
‘nificant fact forced itself on my attention
and that was the altogether uncannily ac-
curate fashion with which certain jockeys
were timing their ‘‘effort.”

I suppose that even those of you whose
knowledge of racing is confined to the daily
sprint for the City train do not imagine
that the horses keep going at top speed all
the time irrespective of the length of the
course., It is one of the secrets of good
jockeyship to know when to start going
““all out”’ and it is just as fatal to do this

At the conclusion of the meeting.

L)
too soon as to leave it until it is too late.
A jockey has to vary“the timing of his
effort in accordance with many factors, not
the least of which is the position of the
other horses in the race.

Unfortunately he is, more often than
not, in the worst possible position to ob-
serve what the others are doing and it has
frequently been said that if it were only
possible for the trainer from his coign of
vantage to convey telepathetically to the
jockey his “‘ reading *’ of the race, it would
be as good as won, and this, I discovered,
was exactly what was happening except
that a far more reliable method than tele-
pathy was being employed.

It did not take me long to prove my
theory at the meeting following Ascot, and
with very little searching about among the
ultra-short waves I soon picked up the
particular wavelength being employed,
with the result that I have since been reap-
ing a golden harvest at the bookmakers’
expense.

-Even now, however, I haven’t fully
solved the mystery for although a flea-
power ultra-short wave transmitter and a
lapel microphone is easily concealed about
the ample clothing of the average trainer
and a receiver can easily be distributed
about the person of a jockey, some sort of
headphones are absolutely essential and
I have so far failed to locate through my
binoculars the faintest suggestion of even
a miniature earpiece.

The only thing I can think of at the
moment is that some sort of bone-conduc-
tion reproducer is being employed, but
surely, even so, it would have to be ap-
plied to the skull? Perhaps one of you can
get to work and solve the problem in return
for my divulging the wavelength.
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Current [opics

NEWS OF THE WEEK

Berlin Exhibition

HE German National Radio

Exhibition will be held
this year between July 3oth
and August 8th.

Broadcasting from a Train

HE famous Philadelphia
Symphony Orchestra has
just completed a broadcasting
tour of the U.S.A. It has
travelled all over the country in
a specially equipped ten-car
Pullman train. On one occasion
it broadcast a programme while
the train was in motion, a speci-
ally fitted coach being used as
a studio.

New Lithuanian Station

PLANS have been afoot for
some time to erect a
national high-power broadcast-
ing station in Lithuania, but
financial difficulties have hither-
to stood in the way. The
Minister of Communications has
now announced, however, that
at last these difficulties have
been disposed of, and tenders
are to be invited for the erec-
tion of the station. It will prob-
ably have a power of 100 kW.

Car Radio in the U.S.A.

ALTHOUGH there is a popu-
lar belief that a very large
proportion of the cars iu
America is fitted with wireless,
this is far from being the case.
Of the 23 million cars on the
road in the U.S.A., rather less
than 4 million are equipped
with wireless receivers. There
are strong rumours, however,
that the Chrysler combine are
intending to go in seriously for
car radio, and to that end are
taking over a well-known radio
manufacturing concern.

Television for the Deaf

A SERIES of practical tests
is being carried out by the
G.E.C. to determine the interest
value which television possesses
for the totally deaf. A set has
been installed at the Tower
House Home for deaf and dumb
men at Erith, and the results
have been very promising. The
tests are being continued in
order to find out, among other
things, whether television will
still exercise an appeal after the
novelty has worn off, and what
type of programme is most
suitable for deaf persons. It is
probable that a complete report
will be sent to the B.B.C. in the
hope that they will be able to
arrange their programmes so

IN BRIEF REVIEW

that each section contains at
least one item which does not
depend on sound.

Late Concerts from Poland

DURING July and August the

Lwow station is to try the
experiment of broadcasting until
1 a.m. every morning.

Luxemburg’s Programmes

CCORDING to a statement
made recently in the House
by the Assistant P.M.G,,
further representations have re-
cently been made to the Luxem-
burg Government against the
broadcasting of advertisements
in English on a wavelength not
allotted {0 the Luxemburg
station by international agree-
ment.

One Hundred per Cent.

’I‘HE Polish village of Helmi-

camala boasts that it is the
only place in the world where all
the inhabitants are radio
listeners. There are forty-five
houses and forty-five wireless
licences.

Folkemottager Influences
Licence Figures

’I‘HE Norwegian People’s Re-

ceiver is proving very popu-
lar and is having a very marked
influence on the number of new
licences taken out. There has
been a very great increase since
this receiver was first marketed.

Danish Midget
WO ' companies are being
floated to handle the large-
scale production’of a midget re-

The winners of a recent 4o-metre DF contest held by the Southali
Radio Society, Mr. H. G. Swann (right) captained the team

Radio Doctoring

REE medical advice is now
given from Italian broad-
casting stations. The scheine is
being operated in much the
same mannuer as that adopted by
certain newspapers over here, in
which the sufferer writes to the
paper concerning his symptoms,
the question and answer being
published for the benefit of
readers at large. In the case of
the Italian broadcasting service,
however, either the post or the
telephone can be used to
describe the symptoms, the
treatment being Droadcast at a
certain hour of the day which
is devoted to this service.
Presumably, the identities of
patients are not disclosed.

ceiver produced by Mr. A. Kiel-
sen, a well-known Danish engi-
neer. One company, which has
a capital of 100,000 kroner, will
handle the home market, while
a further company, with a capi-
tal of 150,000 kroner, will deal
with {oreign interests.  The
Kielsen set is a three-valve bat-
tery-operated receiver which
will sell at about £4 s5s.

Duddell Medal Award

THE Council of the Physical

Society has decided to give
the fourteenth Duddell Medal
award to Walter G. Cady, Pro-
fessor of Physics at the Wes-
leyan University, Middletown,
Connecticut, U.S.A., for his
work on piezo-electric reson-
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ators and oscillators as stan.
dards of frequency. The pre-
sentation will take place at the
next meeting of the Physical
Society, which will be held at
5.15 p.m. this evening (July
gth) at the Imperial College of
Science and Technology, South
Kensington.

The Duddell Medal is awarded
to ‘‘persons who have con-
tributed to the advancement of
knowledge by the invention or
design of scientific instruments,
or by the discovery of materials
used in their construction.”

African Chief’s Voice
Recorded
URING a visit to the
H.M.V, factory, the Alake
of Abeokuta, a well-known
African potentate, recorded a
speech for the benefit of his sub-
jects. Copies of this record are
being sent out to Abeokuta.

Belgian Ship-to-Shore
Telephony

IN our issue of June 25th we

reported the inauguration of
a telephony service via the
Blaavandshuk station between
ships crossing the North Sea and
Denmark. La Société - Inter-
nationale de TSF, of Brussels,
reminds us that similar facilities
have been provided on the Bel-
gian Dover-Ostend lines for
some time.

Institute of Public Address
Engineers

AT a recent meeting of the
Technical Committee it was
decided to examine the various
means employed for the deter-
mination of the audio-frequency
output of amplifiers and the
harmonic content therein in
order to determine the most
satisfactory method with a view
to its adoption by the Institute
as a standard.

The syllabus of the examina-
tion paper for associate mem-
bers was approved. Eight ques-
tions (six of which have tc be
answered) will be set, covering
Ohm’s Law, Technical Terms,
Fault Finding, Application of
Valves, Impedance Matching,
Lay-outs, Description of Typical
Apparatus, and Testing. It is
proposed to hold examinations
four times a year. Full particu-
lars and entry forms are avail-
able on application.

Technical Catalogues
Wanted

HE librarian of the All-Union
Arctic Institute, 34, Fon-
tanka, Leningrad, 14, U.S.S.R.,
asks us to invite British manu
facturers of receivers and trans-
mitters to send technical cata-
logues and other literature for
the Institute’s library, where
they will be studied by engineers
engaged in developing the
Arctic communication systems.
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The Evolution of the Phon

OUDNESS is the magnitude which the

brain assigns to that quality of

a sound corresponding to its
physical intensity.

Until quite recently the graduations of
loudness according to popular conception
were represented by about five coarse
steps—very loud, loud, medium loud, soft
and very soft, corresponding to the musi-
cal notations ff, f, mf, p and pp. Recent
research has established that there are
more like 200 minimum perceptible incre-
ments of loudness between the softest and
the loudest sounds which the

MEASUREMENT
By
D. B. FOSTER, M.Sc., Ph.D.

~ 80 decibels would appear to be twice as
loud as a sound of 40 decibels. This linear
relationship between loudness and its
scale of measurement is, of course, a very
desirable requirement.

A SUCCESSOR TO THE DECIBEL NOTATION FOR SOUND

sound intensity, zero decibels, to corre-
spond to the threshold of audibility at a
frequency of 1,000 c/s.

Now, if one tries to reconcile the decibel
as a loudness unit with the data in Fig. 1,
one finds the following anomalies: Loud-
ness varies with frequency for constant
sound intensity in decibels; for example,

-a sound of 30 decibels at 1,000 c/s is

louder than a sound of 30 decibels at
200 c/s, and a sound of 30 decibels at
100 c/s is something less than inaudible!
In a further attempt to overcome this
drawback the zero decibels

ear can perceive at the
middle of the frequency
range.

In early experiments on
loudness it was customary
to make loudness variations
in the sound produced by a
telephone receiver held to
the ear by varying the elec-

HE author discusses the shortcomings of the decibel

for the numerical evaluation ‘of loudness, and
describes the nature of its derivative, the * phon,” which
has recently been defined by the British Standards

Institution and accepted as the unit of loudness

datum was deprived of its
constant sound intensity cri-
terion, and was made to
correspond to the threshold
of audibility curve over the
whole frequency range in-
stead of only at 1,000 c/s.
This distorted decibel was
sometimes given the title of

trical power supplied to the

receiver from an oscillator. These elec-
trical power changes were expressed in
terms of decibels, and so it became cus-
tomary to express the corresponding loud-
ness changes from the receiver in terms
of the same number of decibels, assuming
that the receiver had a linear input-output
characteristic.

A natural development of the above
association was to assign a value of zero
decibels to the sound from the receiver
which was just audible—that is, to the
““threshold of audibility.”” An increased
loudness from this point corresponding to
a further electrical power increase through
the receiver of N decibels was therefore
known as a loudness of N decibels.

This original association of the decibel
and loudness was therefore purely circum-
stantial,-due to the ease of control of loud-
ness from a headphone by means of elec-
trical attenuation or amplification. There
were, however, three further good reasons
for the popularity of the association, and
these were as follows : —

(2) The ear can perceive a maximum
loudness change corresponding to a sound
intensity of 10,000,000,000,000: 1. The
decibel is a logarithmic unit of power ratio,
and its use converts the above unwieldy
ratio to the more practicable figure of 130
decibels by the formula :—

Decibels=10 Log,, Sound Intensity
Ratio.

(6) The Weber-Fechner law suggests
that physiological reaction magnitudes
such as loudness, brightness or pain are
related logarithmically to the associated
physical stimulus. This suggested, in other
words, that the loudness of a sound was
directly proportional to its magnitude in
decibels, so that, for example, a sound of

(c¢) It had been found by experience
that one decibel represented about the
minimum loudness change with which one
was normally concerned, another emi-
nently desirable requirement.

The first doubts as to the suitability of
the decibel as a loudness unit came when
comprehensive data- became available on
the relationship between loudness and
sound intensity over the whole audible fre-
quency range. Such a plot of aural
characteristics is given in Fig. 1. The
horizontal scale represents frequency, the

INTENSITY LEVEL

FREQUENCY IN C/s
Zero db. at 1,000 ¢/s=0.0002 dynes/sq. cm. (RMS.)

Fig. 1.—Aural characteristics : the relation-

ship between loudness (in phons) and sound

intensity above threshold (in decibels) over
the entire audible frequency scale.

vertical scale represents sound intensity,
and the curves are equal loudness contours
commencing with the threshold of audi-
bility at the bottom and finishing with the
threshold of pain or feeling at the top.

It is customary to assume the datum of
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Sensation Unit, but was
clearly- unsuitable, since, due to the con-
vergence of the equal loudness contours
towards the low frequencies, N decibels
(above threshold) at 50 ¢/s corresponded
to a greater loudness than‘'N decibels
{(above threshold) at 1,000 c/s.

The next attempt to reconcile the decibel
as a loudness unit was to give each equal
loudness contour the same number of
decibels independent of frequency, and the
number of decibels for each contour was
made numerically equal to the sound in-
tensity of the contour in decibels at
1,000 c/s. In order to differentiate be-
tween the sound intensity decibels at
1,000 c/s and the equal loudness contour
decibels, the latter were sometimes given -
the title of ‘“ decibels (1,000 c/s equiva-
lent loudness).”

The original desire to associate the deci-
bel with loudness had therefore produced
three successive types of decibels each
more closely fitting the loudness data.
This co-existence of three types of loud-
ness decibels corresponding to (2) sound
intensity, (&) sound intensity above
threshold, and (¢) 1,000 c/s equivalent
loudness, was the chaotic state of affairs
when the British Standards Institution
met about two years ago to standardise on
a loudness unit. They decided, in effect,
that, whatever the name to be given to
the loudness unit, it should have the same
value along any equal loudness contour,
and it was agreed that the third type of
decibel given above, namely, decibels
(1,000 c/s equivalent loudness) repre-
sented the type of unit they required.
Unless given this full cumbersome title this
unit was liable to be confused with sound
intensity and electrical power ratio deci-
bels, so the unit was given the new short

-
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title of *‘ phon,’’ and the term decibel was
retained for the magnitude of sound in-
tensity above a constant datum. This
datum was in the region of threshold of
audibility at 1,000 c/s, and was standard-
ised as corresponding to a RMS pressure
of 0.0002z dynes per sq. cm.

The loudness of a sound in phons is
therefore numerically equal to the sound
intensity in decibels of an equally loud
1,000 ¢/s pure tone. The phon is there-
fore called a Unit of Equivalent Loudness.
Reference to Fig. 1 will show that the
equal loudness contours represent equal
numbers of phons, and that these contours
coincide with the same numbers of sound
intensity in decibels at 1,000 c/s.

Noise Meters

It will thus be seen that it is simple to
make a loudness-measuring meter which
will give true results in terms of phons.
Such a meter consists of a 1,000 ¢/s tone
from an oscillator fed to a headphone and
controlled by an attenuator in decibel
steps, the attenuator being engraved zero
when the intensity of the tone corresponds
to the datum pressure of 0.0002 dynes per
sq. cm. In order to measure the loudness
of a noise in phons the headphone is held
to one ear and the intensity of the refer-
ence tone is increased by adjusting the
attenuator until the loudness from the
headphone at the one ear is judged to be
equally loud as the noise entering the un-
covered ear. The loudness of the noise in
phons is then said to be numerically equal
to the intensity of the reference tone in
decibels. Thus, if the attenuator had to
be turned up 50 decibels from the zero
datum to equal the loudness of the noise,
then the noise would have a loudness of
50 phons. This type of loudness measure-
ment is known as the Subjective Equality
Method, and is the only one by which
loudness values can be obtained which are,
by definition, accurate in terms of phouns.
There is a common belief that loudness in
phons can be measured by a device, com-
monly called a ‘‘ noise meter,”’ consisting
of a microphone, amplifier and indicating
meter. Such is not the case, although
under certain circumstances results can be
obtained which are close to the true loud-
ness in phons. This type of objective
meter is properly termed a ‘‘sound level
meter,”’ and the results should be referred
to as ‘‘sound level in decibels.”” Such
meters may have incorporated a frequency
weighting characteristic corresponding to
one of the equal loudness contours shown
in Fig. 1, but the results obtained are of
an arbitrary nature. It is not infrequently
found that the results from these meters
are of the order of 30 decibels lower than
the numerically correct loudness in phons
as obtained by the Subjective Equality
Method. These errors are based on the
inability of a sound level meter to integrate
the components of a complex noise accord-
ing to the manner of aural integration and
also on the inability to provide masking
allowances.

Returning to the Subjective Equality

Wireless
World

Method of noise measurement, it is found
in practice that in order to obtain reliable
results it is necessary to employ a large
number of observers and average their
results. Under ideal conditions it is pos-
sible to achieve results which are accurate
within the limits of plus or minus 5 phons.

The phon has provided us with a loud-
ness unit which is trustworthy, but it has
two drawbacks. In the first place, as men-
tioned in the preceding paragraph, it is
practically impossible to obtain precision
results to the nearest phon, and in the
second place the phon scale of loudness
does not linearly represent intuitive judg-
ments of loudness. That is to say, if an
observer listening to a radio set producing
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Fig. 2.—Showing the relationship between
aurally estimated loudness and the phon
scale.

a loudness of 8o phons is asked to turn
down the volume control untilitis ‘‘ half as
loud,”” he will not reduce it to 40 phons
but probably to something between 65 and
75 phons. This effect is contrary to the
statement of the Weber-Fechner law stated
earlier. Consequently, an untrained ob-
server has little conception of the loudness
change represented by any specified
change in the number of phons, nor has
he an accurate donception of the absolute
loudness represented by any part of the
phon scale.

The following table based on practical
measurements will give an idea of phon
magnitudes : —

No. of phons.
130 .. Threshold of feeling or pain.
110-120 Vicinity of aeroplane engine.
105-110 Vicinity of pneumatic drill.
100-105 Vicinity of loud motor horn.
90-95 Interior of tube train, windows
open.
90 .. Interior of noisy motor vehicle ;
loud radio set.
80 .. Interior main-line train, windows
open.
70 .. Interior of quiet motor car ;
medium radio set.
60-75 Conversation (average to loud)
40-50 Suburban residential district.
20-30 Quiet country residence.

0.. .. Threshold of audibility.

A number of research workers have
recently investigated the relationship be-
tween the phon scale and intuitive or
‘ man-in-the-street ** loudness judgments,
and a typical result of such work is shown
in Fig. 2. For example, if the extreme
right-hand curve is examined it will be
seen that a reduction from 100 per cent. to
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50 per cent. (‘“half as loud"’) represents
a reduction of 8 phons from 100 phons to
92 phons. It would be difficult to memor-
ise all the data represented by this famly
of curves, but the following values are
worth remembering for use with radio re-
production round about a normal loudness
of 70-80 phons.

Reduction Estimated Loudness
in phons. Reduction
1-2 Just perceptible.
3-5 Marked or 259%,.
8-10 509 (‘‘half as loud.”)
16-20 75% (*¢ quarter as loud.”?)

The precise loudness of a radio set is,
as is well known, a major factor in deter-
mining how closely the quality of the re-
production follows the original sound.

Consider that a programme is being
broadcast with the loudness foltowing the
70-phon contour in Fig. 1 over the whole
frequency range. If no distortion is intro-
duced in any part of the transmission or
reproduction the sound will appear iden-
tical with the original if reproduced at the
same loudness of 70 phons. If, however,
the volume control is set 10 decibels above
the correct value, the loudness will go up
to 8o phons at 1,000 ¢/s to 83 phons at
200 ¢/s and to 92 phons at 50 ¢/s. The
original loudness balance will therefore be
lost, and the reproduction will become
‘“ boomy, "’ due to relative increase of loud-
ness at the lower frequencies. In the
same way, if the reproduction is carried on
lower than the original loudness, the lower
frequencies will be excessively depressed
and the quality will lack bass.

With regard to the permanence of the
phon as a loudness unit, it is conceivable
that as the data on the relationship be-
tween intensity and loudness, as given in
Fig. 2, becomes more comprehensive it will
be replaced by a unit whose magnitude is
a direct indication of loudness. Attempts
have already been made in this direction
in the U.S.A., where a scale of loudness
numbers having direct loudness interpre-
tations has been tentatively approved by
the Acoustical Society of America.

The tendency of feeling in the respons-
ible body in this country is that, while a
direct loudness scale has advantages, the
collection and checking of accurate data
on which such a scale might be founded
have not achieved finality, and it is there-
fore as well to continue using a unit which,
if more difficult to interpret, is quite stable.

Pilot Model B344

THIS new battery receiver at 11} guineas
has been produced to meet the demand
for a sensitive all-wave set suitable for use
at week-end bungalows, on motor cruisers,
etc. Its cabinet is conventional in ap-
pearance, however, so that it is equally
suitable as a permanent domestic receiver
in country districts.

A double-pentode output stage gives a
rated output of 2 watts, and the 4-valve
superheterodyne circuit is designed for
reception on 16-52 metres in addition to the
usual medium- and long-wave ranges. The
standard Pilot circular dial is fitted and
there is a tone control as well as provision
for a gramophone pick-up.
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Listeners Guide for

AERNARVON CASTLE,
magnificent creation of
Edward ‘I, birthplace of the
first Prince of Wales, scene of
blood, folly and wisdom, will
receive the King and Queen on
Thursday at the end of their
busy two-days’ visit to Wales.
There will be a ceremonial
procession through the Inner
and Outer Bailey to the dais,
several presentations will be
made and Their Majesties will
hear an address by the Right
Honourable D. Lloyd George,
Keeper of the Castle. AB.B.C.
observer will describe the
scene from the Queen’s Gate,
before the arrival of the King
and Queen, and another will
take up the story as the Royal
party reaches the Water Gate.
Later, as the procession makes
its way from the FEagle’s
Tower, an observer on the
King’s Gate will continue the
story and will describe the
scene on the dais.

Listeners will also hear a
massed choir of 800 voices
singing a traditional Welsh air
in the broadcast which begins
at 4.5 1 the National pro-
gramme.

To-day the King will unveil
a block of Aberdeen granite
marking the site of the Empire
Exhibition at Bellahouston
Park, Glasgow, and listeners
to the National programme at
11.50 a.m. will hear a com-
mentary from the scene of
action.

PERSIAN PICNIC

THe Persian desert was, un-
til last year, practically unex-
ploited by the tourist, but in
the summer holidays of 1936
Mr. Everet Barger and a party

of twenty Brtish students
crossed the Dasht-i-Kavir by
car. The 5,000-mile tour

through Persia was organised
for the National Union of
Students of England and
Wales.

A description of- the careful
preparations necessary before
the party could make the
journey in comfort and
security will be broadcast by
Mr. Barger, a 26-year-old lec-
turer on Medieval History at
Bristol University. He will re-
call many of the thrilling ad-
ventures of the party during
their eight weeks’ tour and give
some account of the country
they passed through, and of
the efforts of an Fastern people
to profit from their knowledge
of the West. The talk will be
givenonMondayat12.30 (Reg.)

L] <= -
FOLK MUSIC OF ELEVEN
COUNTRIES

A coUNTRY's history is often
reflected 1n its traditional
music. Dr. Julius Buerger has
collected the folk music of
eleven countries — England,
Russia, Germany, France,
Italy, Czechoslovakia), Poland,
Norway, Austria, Spain and
Hungary. Entitled *‘ Festival
of Folk Music,”’ it is to be pro-

A scene from the stage production of ‘“Hay Fever,’’ showing Marie
Tempest, who will take part in the broadcast version of the play on
Monday and Wednesday

duced as a potpourri on Sun-
day at 9.5 (Nat.) and again on
Monday at 6.0 (Reg.). The
programme will, no doubt, ap-
peal to many listeners not
only for its intrinsic interest,
but because the songs will be
given in the language of their
origin. The B.B.C. Chorus
(Section C) and the B.B.C.
Theatre Orchestra  will be
conducted by Stanford Robin-
son, who is also responsible for
the production.
x> <t -t

NEW STARS

‘*CaFE COLETTE,” the mythi-
cal rendezvous created by
A. W. Hanson, the B.B.C.
producer, will again be the
scene of a broadcast at 8.20 on
Tuesday on the National wave-
length.

Nicolina, singer of inter-
national repute, is coming speci-
ally from Paris to take part in
the programme, which will also
bring to the microphone for his
first broadcast here Charles
Vadja, the Hungarian singer
who sang with Gitta Alpar in
C. B. Cochran’s ““Home and
Beauty ”’ revue.

C. Denier Warren, well
known for his work with Harry
Pepper’s ‘“ White Coons’’ and
““ Kentucky Minstrels,”” will be
heard for the first time as
“chef d’orchestre.”” He played
in the Café Colette film.

HAY FEVER

THE cast of Noel Coward’s
satirical comedy of week-end
manners is now complete.
Marie Tempest, who will have
her first full-length role in a
broadcast play, heads a dis-
tinguished cast as Judith
Bliss.

Frank Cellier, who made a
brilliant Quince in the Corona-
tion week production of “* Mid-
summer Night's Dream,”’ will
be heard as David Bliss, the
part created on the stage by
Marie Tempest’s husband, the
late W. Graham Browne.
Other members of the company
include Lawrence Hardman,
Norman Shelley and Ann
Trevor, who will be heard in
her original part of Jackie
Coryton.

The action of the play is set
in the riverside home of Judith
Bliss, famous actress, who has
recently retired from the stage,
her husband. David, and their
son and daughter. Each
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Yvonne Arnaud in a “still’’ from a

recent television production.
6 (Reg.)

member of the family  has
asked someone down for the
week-end, but, by breakfast
time on Sunday, the guests,
dazed and exhausted by their
hosts’ efforts at entertainment,
have departed.

The whole play is a master-
piece of satire and wit. There
is not a dull moment in the
““side-splitting "’ chain of mis-
adventures which comprise one
of the finest comedies written
in modern English. . Hay
Fever’’ will be heard at 7.45
on Monday (Nat.) and again
on Wednesday at 8.45 (Reg.).

MAJOR AND MINOR

BEcAUSE they were so good
when they made their first
microphone appearance to-
gether not long ago, John
Sharman has again booked
“Major and Minor”’ to take
part in the Music Hall broad-
cast to-morrow at 8.

The men behind the name
of the act are Alec McGill and
Fred Yule, and as entertainers
at the plano they have a tech-
nique which makes them pat-
ticularly suitable for radio.

During the same programme
listeners will hear Anona Wynn
making her first appearance in
Music Hall since the panto-
mime season, and Billy Russell
(““on behalf of the working
classes’’).

BAGPIPES AND ORGAN
Pipe-Major IaAINMACDONALD
Murray (of Scottish extrac-
tion) taught the Duke of
Windsor (when he was Prince
of Wales) to play the bagpipes,
and he is to broadcast with
Reginald Foort, who arranged
the programme after a recent
audition at the B.B.C.
Theatre Organ. In comment-
ing on the broadcast, Reginald
Foort remarked that, to him,
Scottish music had just been
Scottish music until he met

She is to
give a pianoforte recital on Sunday at
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Pipe-Major Macdonald Mur-
ray ; then he discovered to his
surprise that it is divided into
three distinct types — the
Border ballad, Gaelic music
and Highland pipers’ music.

“*Originally,”’ he said, ‘‘ the
pipes were to be accompanied
by the Theatre Organ because
I can easily get it to imitate
bagpipes, but the scale of the
two instruments is quite differ-
ent. That of the pipes is
definitely Arabic, proving, I
think, that they were of
Eastern origin. We shall, there-
fore, play just one tune to-
gether to let listeners hear the
strange effect.”’

During - the  programme
which will be radiated Nation-
ally at 9.35 on Saturday, re-
presentative pieces of the three
types of music will be played.
First a medley of Border
ballads, then James McPhee
will sing a selection of Gaelic
songs, and the pipes will after-
wards have a few minutes to
themselves.

< < =

MICAH CLARKE

Tue late Sir Arthur Conan
Doyle, though famous for his
creations of imagination, wrote
several historical stories which
adhere very closely to fact.

Micah Clarke was one of these,
and a broadcast version of it
will be heard on the Regional
wavelength at g on Thursday.

The play reconstructs the
Battle of Sedgemoor and al-
though it will not be broadcast
on the actual anniversary of
the battle, it is being presented
only ten days afterwards. The
production is by Cyril Wood
and the play has been adapted
by John Hollaway.
FROM AMERICA

LasT year the experiment
was made of relaying through

CaernarvonCastle,
which is the scene
of a National
transmission on
Thursday, when
the King and
Queen will be re-
ceived there.

the courtesy of
the National
Broadcasting
Corporation  of
America, on
Saturday after-

noons, a typi-
cal light pro-
gramme such
as was being
radiated in
America.  The
programme was given under
the title of ‘“Iive Hours

Back,”’ which is the difference
between New York and Green-
wich time.

Listeners who like to com-
pare the broadcasting systems
of England and America will
be interested to hear the first of
another series of trans-atlantic
broadcasts to-night (Friday) at
».30, when ‘ Five Hours
Back '’ re-
enters British
programmes.

The new
serics will  be

Louis Levy
presents
“ Music from
the Movies"’
to-day at 8. He
is seen here
with Robert
Ashley, one of
his vocalists.

broadcast every Friday from
7.30-8 p.m., the last pro-
gramme being on October 1st.

The National Broadcasting
Corporation piroposes to intro-
duce as much variety as pos-
sible in this series, but it
should be borne in mind that
it i1s the ordinary sustaining
programme which is being
radiated from their own aerials.
It is by radio link that the
programme comes to us, it
being picked up at Tatsfield
and thence relayed by land
line to London and the trans-
mitters.

Outstanding Broadcasts
at Home and Abroad

MUSIC

ON Sunday at g.5 (Reg.) the
B.B.C. Midland Orchestra with
the B.B.C. Midland Singers,
conducted by Eric Warr, will
broadcast a programme of
music by Vaughan Williams,
including the Overture, The
Wasps. Arnold Matthews will
sing Five Mystical Songs.

Accompanied by the Empire
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Orchestra, conducted by Clifton
Helliwell, Eda Kersey will be
the soloist on Wednesday in
Mario Castelnuovo-Tedesco’s
violin concerto, at 3.15 (Reg.).
At 8.20 on the same day Alex-

ander Moskovsky will give a

violin recital, also in the
Regional programme.

Eileen Joyce will play the
solo piano part in a ‘‘ French
Mountain Song’’ by Vincent
d’Indy, with the British
Women’s Symphony Orchestra,
conducted by Boyd Neel at §
on Tuesday (Reg.).

THE AUDITOR.

HIGHLIGHTS OF THE WEEK

FRIDAY. JULY Sth.

Nat., 7.15, In Other Gardens : talk.
730, * Five Hours Back.” 8,
Music from the Movies. §London
Traffic—reminiscences.

Reg., 6, B.B.C. Theatre Organ.
8, Orchestral Concert. YBlue-
beard. 945, Three in Waltz
Time.

Abread.

Paris PTT. 8.30 Symphony Con-
cert from the Casino Vichy.

SATURDAY., JULY 10th.
Nat., 7.30, AB.C. 8, Music Hall.

9.20, Monthly Affairs (from
America). $Orchestre Ray-
monde.

! Reg.. 6, The Luton Band, 7.30,
! Frank Mernck (pianoforte).

H €B.B.C. Midland Orchestra.

i Abroad.

i Milan 1,9, ** The Force of Destiny™:
! opera (Verdi).

]

SUNDAY, JULY Ilth,

Nat., 6, Talk by H. de Vere Stac-
poole. 7.55, Service from St.
Martin-in-the-Fields ; the address
by Lord Halifax.

Reg., 6, Yvonne Arnaud (piano-
forte). f'Commodore Grand
Orchestra.  10.5, Fred Hartley
and his Sextet.

Abroad.

Kalundborg, 8.50, “ The Elusive
Melody * : musical comedy.

MONDAY, JULY 12th.
Nat., 6.20, Tricks of the Trade.
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YHay Fever. 9.35, Haigh Mar-
shall String Orchestra.

Reg.. 6, Folk Music. 8, Geraldo
and his Gaucho Tango Orchestra.
9B.B.C. Scottish Orchestra.

Abfoad-

Stuttgart, 9.15, Songs of the German
Mountains.

TUESDAY, JULY i3th

Nat., 6.25, Theatre Organ. 8
British Diansts.  §Café Colette.
9.40, Chamber Music.

Reg., 6, Eugene Pini and his Tango
Orchestra. 9, Swift Serenade.

i
i
Abroad. i
Munich, 8, “The Dardanelles-
Gallipoh "—pages from history. E
WEDNESDAY, JULY 14th. E
Nat., 6.20, Peter Yorke and his !
Orchestra.  7.40, Background to |
Sport. 8.20, Radio Rodeo. ':
Req., 6, BB.C. Scottish Orchestra.
7.30, Stop Dzncing '—light music. !
THay Fever. ]
Abroad. H
Berlin, 8.10, Military Band Concert. E
THURSDAY, JULY 15th. E
Nat.. 6.20, They Came to see !
England : talk by Roger Falford. !
Piano recital by Susan Slioko. |
7.25, Shows from the Seaside, 2. i
Reg., 6, B.B.C. Military Band. 1

8, Radiovue. 9, Micah Clarke:
play.

Abroad.

Cologne, 810, “The Dance™:

four centuries of dancing.
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HINTS and TIPS

PART from a rather high-pitched hum
which is often experienced where
mains input filtering is inadequate, uni-
versal AC/DC sets are usually fairly free
from mains hum when connected to a DC

supply. It sometimes happens, however,
: that when the supply
Hum in is changed over to AC,

or the owner moves to

AC/DC Sets another district where

the supply is AC,
there is found to be an unpleasant back-
ground of hum which was not present
before. Reversing the mains plug in its
socket sometimes effects an improvement,
but if the set has been in use for some con-
siderable time it is more probable that the
cause of the trouble is imperfect insula-
tion between heater and cathode.of one ‘br
more valves. This is a fault which is apt
to develop gradually in use, and although
a valve may work quite blamelessly on
DC, it may nevertheless be useless on AC
on account of hum. This trouble has
been particularly common amongst
American midget sets, which seems to
suggest that heat dissipation may have
some connection with it. The valves
likely to be affected are detector and AF
types in general, and’ particularly diodes.

IN secking for the cause of “‘ no signals "’
in any superheterodyne, the logical
trouble-tracer, having satisfied himself
first that the AF amplifier is functioning
normally, will then try to find out whether
the frequency-changer valve is oscillating.
Unfortunately it is
Is it not possible to make
o certain of this with-
Oscillating?  yt some kind of
meter; the wusual
method is to connect a milliammeter in the
oscillator anode circuit, and then to
observe the effect of short-circuiting either
the grid or reaction coil. If the valve is
oscillating there will be a change in the
anode current, and, if not, no change.

An obvious disadvantage of this method
is that it is usually far from convenient to
break any connections for the purpose of
connecting a milliammeter in circuit, par-
ticularly when it becomes necessary to
remove the set from’its cabinet in order to
do so. What is wanted is a method of
obtaining the vital information without
going farther than removing the back of
the set.

Detecting Voltage Changes

The following method, which is used by
the majority of busy servicemen and
applies to any type of frequency-changing
valve, is probably hard to improve upon.

1t is based on the foregoing method, but
makes use of a voltmeter instead of a
milliammeter, an additional advantage

being that either a high or low reading

‘instrument may be used.

Referring to Fig. 1, if we connect a volt-
meter between point A and chassis, and
proceed to short-circuit the oscillator
tuning condenser, the resulting cessation
of oscillations should cause a change in
voltage to be shown. If there is no move-
ment of the meter needle, it is fairly safe
to assume that the valve is not oscillating.
Actually the test may be made rather
more convincingly by applying the volt-
meter to point B or C, as the total anode
current (and consequently both the screen
and automatic bias voltage) will be
affected by the change. In practice it is

‘advisable always to use one or other of

these two positions, as in some cases the
connection of a voltmeter across the

HT+ HT+

T[]

Fig. 1.—Is it oscillating ? ’

oscillator coil itself is sufficient to stgp
oscillations and so to nullify the test.
Both points are conveniently accessible by
raising the valve just sufficiently to allow

- a thin prod to make contact with its pins.

THERE seems to be a general impres-

sion that if, either carelessly or in-
tentionally, an attempt is made to
investigate the inside of a mains set with-
out first switching off the risk incurred
in doing so is far greater than in the case
of a humble battery

set. This idea is Battery
somewhat misleading, Power—a
because, although the Warning

rather obvious risk of

shock is undoubtedly more serious
with the all-electric set, there is
another and more material risk to be
considered—that of damage to com-
ponents—and it would be unfortunate if
by comparison the battery set should come
to be regarded as not requiring the same
respect, and, therefore, as something with
which liberties may be taken with im-
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Practical Aids to
Better Reception

punity. Actually, nothing could be
farther from the truth, and opportunity
is taken here to warn readers that a
‘““live’’ battery set needs to be handled
with discretion.

Fragile Battery Valves

To begin with, the battery type valve is
notoriously delicate, and, because its fila-
ment can be destroyed by even the briefest
short-circuit of HT through it, needs very
cautious treatment when compared with
the much more robust mains types. Valwve
burn-outs, however, are less common .
nowadays, due to the use of practically
fool-proof on-off switches and to the more
widespread knowledge that accidents of
this kind can never occur so long as the
LT accumulator remains directly con-
nected to the valves; but it is' probably
not so widely realised that, in spite of this
precaution, it is still possible to do other
damage, just as serious and irrevocable,
by carelessly short-circuiting points at HT
potential to the chassis.

In this case the responsible factor is the
particular nature of the power obtained
from primary batteries. In a mains set
the resistance of the rectifier and smooth-
ing circuits is always large enough to limit
the current that can flow in the event of
a short-circuit to a fairly low value; for
this reason, almost any amount of prod-
ding can be indulged in with a mains set
without serious risk of trouble. An HT
battery, on the other hand, has only its
own internal resistance—a few ohms.
Consequently, a direct short may allow a
current of several amperes to flow
momentarily—enough to do considerable
damage, quite apart from its bad effect
on the battery itself.

One of the commonest examples of the
more serious accidents that can occur is
a burning-out of an IF transformer,
caused by an uninsulated anode thimble-
clip being allowed to touch any part of the
chassis; a very few moments is usually
sufficient to burn out the primary com-
pletely. Similarly, of course, an HF
choke, any anode-circuit RF or IF coil,
or even an output transformer, is liable
to be damaged in the same way, and, even
though it should be removed before the<®
damage is obvious, will usually have its
efficiency seriously impaired by the over-
heating.

It should be added that these remarks
apply with even greater force to HT
accumulators, of which the internal re-
sistance is extremely low. The moral, of
course, is ‘‘ Disconnect the HT First! "’

/
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LETTERS to the EDITOR =

DF Experiment
I AM in process of developing a direction-
finding instrument based on a novel prin-
ciple, but find to my regret that my prac-
tical knowledge of construction is too limited
to cope with the layout of such things as
photo-electric cells, etc. If any one of your
readers who is interested in this kind of con-
struction would care to co-operate, I should
be very glad to hear from him.
C. G. WILLSON-PEPPER.
‘“ Harbourne,”’ Hawks Hill, Leatherhead.

Straight v. Superhet
LIKE many other people I was interested
in wireless in a casual way from the
end of the Great War, and I listened (on
very elementary apparatus) to the earliest
‘““ broadcasts”’ from Chelmsford. My elec-
trical knowledge is not deep, and I suppose
I was a ‘'constructor’’ rather than a
genuine experimenter. I built crystal,
crystal-valve, reflex, and various other cir-
cuits that promised great things if only re-
action could be controlled. After several
neutralised. HF affairs I went back to a
det. 2LF set for quite a long time, mean-
while realising that the superhet was beyond
my knowledge, and anyway could be
bought more cheaply than it could be
‘“ constructed.”” Eventually I bought one
of most reputable breed, standing some-
what between the production jobs and the
individually built regardless-of-cost outfits.
And what a life I have had!

Quality, for domestic requirements, was
quite nice at first. Then one of its speakers
evidently couldn’t take the punch it occa-
sionally got and started a whole lot of
rattles. The wave-change switch was a
curse. So was an extension speaker jack.
The IF trimmers appear to unscrew them-
selves at intervals, and several expensive
and amazingly complex valves have gone
west. Granted most of these are
mechanical faults, but the superhet layout
doesn’t help one to get at them for easy
repair. Now what of the superhet part
itself?

It will ““get’’ about 35 to 40 medium-

wave stations but only about five pro- .

grammes, and I should say that of its time
in use, it is tuned thus: North Regional,
85 per cent., North National 14 per cent.,
Midland Regional 0.95 per cent., ‘‘listening
to Europe’’ 0.05 per cent. Now, why
should I have a superhet? I don’t want
distance, I don’t want short wave, I don’t
want long wave. Isn’t my radio history
that of thousands of others? I am fond of
good music, but my taste is catholic ; Bach,
Wagner or Gershwin all have a place. I
would rather hear them well from the local
than badly from Schenectady, Prague or
Peru. I want the news of the day, and I
wish to keep pace with the trend of human
progress and endeavour—it is part of my
job to do so.

Speech and music of good quality, there-
fore, from the local B.B.C. transmitters are
what I need, and the straight set will do all
that is necessary. But who makes one at
a reasonable price to give good quality of
reproduction?

Must I turn constructor again? The
negative feed-back amplifier in The Wireless
World, June 18th, fed by a simple detector
should answer my needs. For domestic

listening 3 to 4 watts output is surely
enough with a speaker that will avoid boom
and provide a reasonably bright ‘‘top.”
Could we not have a constructional article
on such an outfit, please?

Manchester DONALD H. SMITH.

Long-distance Television Reception

I AM enclosing, in the hope that they will
be of interest, some snaps of television
pictures recently received at Ipswich.

On some the heavy interference experi-
enced here plainly shows. I am using an
arrangement for filtering the synchronising
pulses that Mr. Tyers kindly sent to me and
synchronism is maintained at all times.

These snaps were taken with a Leica
camera, fz lens, § to } sec. exposure, Kodak
Super X panchromatic film.

TELEVISION AT 65 MILES. Allowing for

the loss of claritysincidental to the process

of rep:oduction, these untouched photographs

give an excellent idea of the high standard

of reproduction attained by Mr. West at
Ipswich.

Although not quite as good as the original
picture received they indicate pretty well
the type of results obtainable here.

Ipswich. S. WEST.

Valve Ratings

IN a letter appearing in The Wireless

World for May 21st, J. B. rightly draws
our attention to the fact that certain valves
are rated at 34 watts, while another set
maker claims for the same valve an output
of only 2} watts. This naturally raises the
question of what the output of a valve really
is and when it can truly be called undis-
torted.
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The Editor does not hold himself
responsible for the opinions
of his correspondents

Some valve makers give their ratings at
5 per cent. total harmonic content, others
at g9 per cent., while still others give ratings
for 2 per cent. and 10 per cent. These last
two are called the undistorted and maximum
outputs.  This method seems to me the
fairest, but few set makers are likely to
adopt it; if the valve will give 6 watts out-
put they will claim this, even if the 6 watts
is for 30 per cent. distortion.

The audible effect of distortion, however,
is not as simple as it seems. Acoustic com-
parison has been made with various valves,
triode, pentode and beam power valves,
singly and in push-pull, with and without
negative feed-back. It has been found that
5 per cent. second harmonic has no harm-
ful effect, and 10 per cent. is tolerable for
reasonable quality. When the even har-

- monics are balanced out, as by using push-

pull, 5 per cent. of third harmonic is annoy-
ing and 10 per cent. is really serious. Har-
monics of higher order, especially uneven,
cannot be tolerated when they exceed 1 per
cent.

I would suggest, therefore, the rating of a
valve be based upon the audible effect of
distortion by using a distortion factor which
can be evaluated from a formula which
suitably combines the actual amplitudes of
the harmonics. For example, the formula
might be P=a +3b when P is the distortion
factor and a and b are the amounts of
second and third harmonics respectively.
The factor 3 by which the third harmonic
is multiplied is the amount by which the
third harmonic is more objectionable than
the same amount of second.” Thus, a valve
giving a certain output with 3 per cent.
second harmonic and 1 per cent. third,
would be given a distortion factor of 6,
whereas one giving 1 per cent. second and
3 per cent. third harmonic would have
P=10. On the normal method of rating
each valve would be given the same dis-
tortion of 3.16 per cent.

P. WINKELER, Radio Engineer.

Antwerp, Belgium.

Horn-loaded MC Loud Speakers

I WAS very interested to read the letter

of Mr. Wykes in your issue of June 18th.
The information that he gives is most in-
structive, but, while I do not wish to dissent
from his conclusions, there are several criti-
cisms to be made.

The ‘“ well-balanced ’’ jury contained two
people ‘‘without knowledge or special in-
terest in wireless or music.”” Such people
are notoriously unreliable critics.

A 2ft. 6in. baffle is not large enough for
the Goodman unit. Of what material was
the baffle made? My Goodman’s r1oin.
High Fidelity Auditorium Speaker, is
mounted on a baffle made of two thicknesses
of Celotex. Its area is about 18 sq. ft. and
it is secured to a very rigid wooden frame.
When the speaker is mounted on a plywood
baffle, 2ft- square, the reproduction is de-
cidedly inferior.

I cannot see why gramophone records
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were used for the test. The B.B.C. at its
best surely gives superior quality.

In view of the great difference in the price
of the units under discussion, it 1s remark-
able that they are comparable at all. Fed
by a local-station receiver coupled to a modi-
fied version of the ‘*W.W.”” Push-pull
Quality Amplifier, the Goodman unit gives
superior fidelity to many of the efforts of the
B.B.C. The inferior quality of outside
broadcast (e.g., the recent broadcast of the
Aldershot Tattoo) is unpleasantly apparent,
and the distortion in some of the gramo-
phone record programmes is shown to be
simply appalling.

I think that Mr. Barden was unwise to
challenge the superiority of the Voigt com-
bination, but his firm has certainly made a
reproducer of considerable value to many
people who cannot afford to buy the more
expensive horn-loaded equipment.

I have no connection with either firm.

Isleworth, Middlesex. D. ROGERS.

PA Systems

WAS interested to read the remarks of

‘“ Diallist ’ recently regarding the low in-
telligibility of the majority of PA systems
and the improvement that can be obtained
by a low-frequency cut-off.

This is a matter which does not appear
to be generally realised, and as a result
much money is wasted on microphones
which are wholly unsuited to the high-level
radiation of speech. The confusion appears
to arise from failure to distinguish clearly
between the frequency characteristic and the
non-linear distortion of microphones. There
can be ‘no doubt that high speech intelli-
gibility is best secured by a rising frequency
characteristic and a sharp low-frequency
cut-off, but, in addition, non-linearity must
be reduced to a minimum. In practice, in
order to obtain a low value of non-linear
distortion, microphones of the so-called
‘“high-quality ”’ type (i.e., moving coil or
transverse current carbon) are used, and
their relatively flat frequency characteristic
gives rise to the low intelligibility of which
“ Diallist ’ complains. This flat frequency
characteristic, which is not required for PA
working, is obtained at the expense of
output.

Surely. in the case of those PA systems
which are required to radiate speech and
music from a pick-up, the reasonable solu-
tion is a straight, high-quality amplifier and
a microphone which, so far as non-linearity
is concerned, is in the high-quality class
and yet has a frequency characteristic of the
shape required. J. R. HUGHES.

London, S.E.7.

Interference Reports

CANNOT allow the comments of Mr.

Philip W. Crouch, in your issue of May
21st, to pass without a reply, which I hope
you can find space to print.

I am not sure of the exact date when [
made my complaint and received my visit
from the engineers, but it was some time
during 1935. For all I knew to the con-
trary when 1 wrote on the subject to Wire-
less World, Post Office engineers may drive
about in Rolls-Royce saloons nowadays!
The fact remains that two years ago they
arrived more humbly, and during a thunder-
storm, and departed without requesting me
to fill in any forms whatever. I still con
sider that the -present method of dealing
with interference is too long-wjnded and
clumsy, especially when the interference 1s
intermittent The only effective cure is to

Wireless
Woerld

make such disturbance illegal, both for the
manufacturer and also for the user of elec-
trical apparatus who fails to maintain his
purchases in good, silent condition.

My set employs a self-contained frame
aerial, but I can see no reason why, as a
listener. I should be compelled to change or
adapt my set. That is putting the cart
before the horse, and is as absurd in its own
way as it would be to inform the victim of
an assault that he shouldn’t have been
there!

I would suggest that people responsible
for broadcasting static should at least be
made to take out a transmitting licence!

T. J. EE. WARBURTON.

A Devonian %roblem

RECEPTION in the County of Devon is

not too glorious at the present, and with
the new transmitter to be erected at Start
Point we should get better conditions. But
will we?

First, we have a very powerful station,
Rennes-Bretagne, 120 kW. at 1,040 kc/s.
This is liable to cause side-band splash, and
is certainly going to ruin the hopes of any
local *‘ quality”’ enthusiasts.

Secondly, what of West Regional or the
Welsh, as it will then be? It is 246 kc/s
lower than the proposed new transmitter,
i.e., twice 123 kc/s. This is a popular
intermediate frequency amongst certain
manufacturers, and it seems that the Welsh
programme is going to suffer from whistles
due to second-channel interference.

Some sets have come to my notice that
give whistles on ‘* West Regional *’ due to
*“ Rennes-Bretagne.”’ The outlook for the
quality enthusiast and the layman looks for-
midable. The majority of listeners will still
have their sets tuned to their favourite
‘“Fécamp ’’ or “ Luxembourg ’’ during most
of the day, and will not notice the
changes so quickly. They’ve been inoculated
already !

Here’s to July 1st and hoping

Exeter. A. G. P. MOWER, B.Sc.

Marine Wireless Gear

OW I am an old, old man. Indeed, I
was an old chap when they dis-
entangled my barnacle-laden beard from the
key contacts, assured me that MPD was
dead, that Ushant Radio was no longer
FFF, that nobody used ‘‘gravel cracker”
fixed gaps; and that the bulbs blossoming
at my elbow were ‘‘short-wave onions,”’
after which they gently put me ashore in a
baggage sling.

Sitting in my chimney corner I do some-
times mutter about ten-inch coils, and recall
the fiendish gurgles, glugs and chuckles of
MRA trying to strike his ** modern’’ 10 kW
arc—and I am glad they are gone—but

True, I can corroborate ‘‘Operator's”
remarks on antiquated gear (I know of
several passenger ship stations still function-
ing on gear at least seventeen years old), and
in some respects, too, I can offer the sym-
pathy he seems to need. We who fought
and bled with early S/\W gear and DF had
our soul-searing experiences.

Still, T can’t remember anyone trying to
calibrate his transmitter by his own receiver.
That would have been asking a lot of both
sides of the installation (or am I old-
fashioned?). There were other ways, even
without a wavemeter. But that was long
ago; the art may have died.

And because my. aged ears (phone cal-
loused though they be) still echo at times to
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a ‘““bust in the lug’ from MSU’s 5 kW
spark, I should like it to be known that the
enormous improvement of the past twelve
years is still adding unto itself. Here, at
the river gate of London, it is obvious. Only
one of every twenty-five ships passing in-
wards is audible as she gives GNF her QTP.
Outward TR’s are scarcer.

However, seeing that the dogs of war have
been suitably unleashed on the real culprits
and offenders, the shipowners, I will leave
the matter to the public-spirited few to fur-
ther without even saying anything a bit
unkind regarding the ‘‘little higher tech-
nical qualifications’” of the poor operator.

I will not dispute that strange and fearful
things happen to those who go down to the
sea in ships (I remember the weird behaviour
of an ““11 F” DF under calibration due
to three diligent lascars inside the frame}),
but, for the love of Pete, what kind of ships
shift stays and derricks once they are at sea?

Maybe we shall hear something more
about it all. GRANDPA.

Gravesend. 1912—1I930.

The New Philip
Car Radi
N general principle the latest Philips
‘“ Motoradio '’ follows its predecessor, but
radical changes have been made in the lay-
out and mechanical design. The six-valve
superheterodyne circuit has been produced

specially for the conditions of road recep-
tion, with special attention to sensitivity

Completely self-contained in a cabinet 9} x

8 x 7in. the new Philips ‘“ Motoradio '’

receiver can be fixed in any position by a
single bolt.

and efficient AVC. New miniature valves
are employed, and a low-pass aerial filter in
conjunction with a tuned U-shaped aerial
gives effective elimination of ignition inter-
ference without resorting to the use of sup-
pressor resistances in the plug leads.

The set is now entirely self-contained with
its PM speaker, designed to take into
account the acoustics of the average saloon
car. A single bolt fixes the complete set
to. any part of the car and ftlexible leads
from the steering-column control panel are
attached to a swivelling junction box, so
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that sharp bends are avoided. The colour-
illuminated dial for the medium and long
wavebands and the electrical locking device
are retained, but a new departure is to be
found in the wave-change switching, which
is now effected by a magnetic relay instead
of mechanically as in the earlier model.

Wireless
World

Power consumption is rated at 33 watts
from a 12-volt system, and the set will work
either with a positive or negative earth.
HT is derived from a vibratory unit. The
price is 144 guineas and there is a de luxe
model with separate loud speaker at 164
guineas.

Listening In Europe

SOME INTERESTING STATISTICS
By A. R. BURROWS

large increase in the number of

broadcast listeners in Europe and in
the non- European countries bordering the
Mediterranean. This increase, which is
based on the number of licences issued in
the various countries concerned, was 12.8
per cent. over the 1935 figures. The total
number of licences

THE year 1936 was notable for the

the million mark, while, judging from the
increase shown since January, Belgium and
Czechslovakia will probably reach seven
figures before December 31st. Among the
smaller nations the biggest progress is being
made by the Irish Free State, Jugoslavia and
Latvia.

In the case of all countries. the biggest

in force at the end of

1935 was 24,575,000.
By the end of 1936 '
this had risen' to
27,719,925. F or
obvious reasons the
figures for Spain
during the past year
have not been in-
cluded. Statistics for
the U.S.S.R. are not
‘given . for either
year.

.Allowing an aver-
age of four listeners
to each licence, the
total wireless
audience in Europe
and the Mediter-
ranean countries on,
December 31st, 1936, . |-
was well over 110 i
millions. It is note-
worthy that. Bul-
garia alone’ among
European countries
showed a decrease |-
in the number of .
listeners. At  the
other end of the
scale comes Ger-
many where all
records were broken,
with an increase of
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OUTSTANDING 9-VALVE

ALL-WAVE SUPERHET

For all - wave reception
at its very best

To the all-wave enthusiast, this exceptional receiver
offers a number of interesting features, withquite unusual
range, and power output. Few receivers at present on
the market can claim so high a standard of design and
performance.

(Complete
with9B.V.A.

valves.)

4 wavebands: 12.8-33, 29-80, 190-550, 800-200)
metres. I[lluminated dial with principal station
names. Separate coloured lights for each wave-
band.

Controls.—A feature of the receiver is the number
of mdependent controls fitted, making it extremely
interesting to operate. These include: sensntmty
control (varying bias on R/F stage). QAV . with
manual muting control, and switch for inter-station
noise suppressnon Sepamte potentiometer bias controls
for output valves. 5-position wave-change and gramo-
phone switch.  Progressive variable tone control
operative on radio and gram.

Circuit in Brief.—Aerial input to pre-selector circuit radio
frequency amplifier, latest type triode-hexode frequency
changer, 2 band-pass I.LF.T. coupled L.F. amplifiers, double
diode detector, L.F. amplifier, parafeed transformer-coupled
push-pgll triode output giving L6 watts.

eavy cadmium-plated steel Fines:
workmanship throughout.

pon:nts and

A C models ready for unmedlntely delivery.
C./D.C. models also in production, and will be available
ehvery shortly.

. DE LUXE MODEL 14 GNS.
Several additional refinements — full particulars

application.
IMPORTANT

The prices at which MecCarthy Chassis are adverfised
include Marconi Royalties. “ Wireless World » readers
should, for their own protection, make sure before

pure! any receiver that the quoted price includes
the Royalty payment~

for

on

975,000. In the matter of percentage in-
crease, however, the palm must be awarded
to Palestine, the actual figure being 67.11 per
cent. Luxembourg was not very far behind
with a 66.67 per cent. increase.

Since the beginning of the present year
Holland and Switzerland have both passed

increase in the number of licences takes
place, as one would expect, during the winter
months, but even in the summer relatively
good progress is shown so far as the majority
are concerned, there being comparatively few
instances where a decrease is shown during
the proverbially slack season for broadca.st
listening.

www.americanradiohistorv.com

All McCarthy receivers supplied’ complete with
valves, knobs, pilot lamps, leads, mains cable and
plug. 12 months’ guarantee.

Deferred terms on application, or through London
Radio Supply Co., 11, Oat Lane, E.C.2.

Cash with order on 7 days’ approval. Also write
for illustrated catalogue of complete range of all
McCarthy recelvers.

MCCARTHY RADIO Lro.

44a, Westbourne Grove, London, W.2
Telephone : Bayswater 3201/2
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Broadcast Brevities

NEWS FROM PORTLAND PLACE

Wales and the West

A LTERATIONS entailed in
2 the separation of Wales and
the West have involved the re-
arrangement of certain wave-
lengths which can be seen at a
glance in the table bélow.

Plymouth and Bournemouth
low-power transmitters, oper-
ating on 203.5 metres (1,474
kc/s), will transmit the same
programme as the West of Eng-
land Regional transmitter, ex-
cept at those times when this
transmitter is silent or is radiat-
ing the National programme,
when they will radiate the Lon-
don Regional programme.

Area That Start Point
Will Serve

The new arrangement for the
West of England is temporary,
and when the high-power sta-
tion near Start Point, in South
Devon, is completed (the con-
struction will begin shortly), it
will take over the West of Eng-
land Regional programme from
the Washford transmitter, using
the wavelength of 285.7 metres:
The station is intended to serve
the whole of Dorset and most of
Devon and Cornwall, but it will
not serve Bristol and certain
areas in North Devon and
Somerset. For that purpose a
medium-power relay station is
to be erected on a site which has
not yet been chosen. It will
take over the 203.5 metres wave-
length from Bournemouth and
Plymouth, whose ‘service areas
will be covered by the high-
power station at Start Point.

« «“ «“ e

A Technical Hitch

TEMPORARY suspensions of

transmissions are generally
stated in the popular Press in
be due to ‘“a technical hitch.”
So much easier on the layman’s
eye and mind than a full-blown
technical explanation, but a
cause of amusement to the radio
journalist, who assumes that
the simpler statement is due to
annoying reticence on the part
of the B.B.C.

Supper Table Problems

If, however, Broadcasting
House were to go more closely
into detail, it is unlikely that

the dailies would print the facts;
as, for example, when a shut-
down is due to the grid blocking
condenser on a particular unit
failing, or owing to a blown fuse
in the EHT circuit in a modu-
lator panel. What would the
ordinary reader make of the
‘‘overheating of a right-hand
anode closed circuit tuning con-
denser,”’ or of a ‘‘lead-covered
grid circuit wire sagging on to
HF bus bar in final RF ampli-
fier’? Here is a typical entry
in the engineers’ log-book:
‘“ Array 19 shut down to replace
stand-off insulators on array.
18.27.30 power on after tempor-
ary repair. 18.27.50 temporary
repair effected. Changed to array
1 (294 deg.). Power on 18.32.00.
18.46.30 power off to change
back to array 19 (160 deg.).
After further attempt at repair,
repair successful.”’ If that
wasn’t a technical hitch, what
was it?

[Z2) = A <«
Television’s Extra Hour

HE extra hour’s television

transmission announced by
the B.B.C. in May last has now
been fixed to start on August
23rd, that is, a week after the
service is resumed following the
three weeks’ suspension of all
transmissions from Alexandra
Palace. Instead, however, of
the extra period being from 12.30
to 1.30 p.m., as originally ar-
ranged, it will be from 11.30
a.m. to 12.30 p.m., which, for
some reason or other, is con-
sidered to be more suitable for
trade purposes. Perhaps the
earlier period is regarded as
causing less interference with
the trade’s luncheon period. The
afternoon transmissions, which
normally take place between
3 and 4 p.m., will be from 4 to
5 p.m. during the period of the
exhibition at Olympia only.

e e e e

‘. For the First Time ...”
BRITISH television is gener- -

ally considered to be ten
months ahead of other countries.
It was  demonstrated at
Radiolympia in August last; a
regular service was inaugurated
by the British Postmaster-
General in November, 1936,
with a flourish of trumpets.

Programme Transmitter. Lotation. Wavelength. | Frequency.
Welsh .| West Regional Washford ..
Penmoneg n Pe?:smo(;l.. ; } 373.1 metres 804 ke/s.
West of West of England | Washford 285.7 metres | 1,050 kc/s.
England Regional
National .| Droitwich National | Droitwich 00 1,500 metres 209 kefa.
London National.. | Brookman’s Park
North National .. | Moorside Edge.. 261.1 metres | 1,149 ke/s.
Scottish National.. | Westerglen
-

Since then the prograinmes have
been vicariously so-so, good, and
marvellous. This is mere his-
tory ; but alas, the fame of all
the activities of Mr. Gerald Cock
and his staff at Alexandra
Palace seems not yet to have
penetrated to America. They
are now in the throes of inaugur-
ating a television service in con-
nection with the 1939 New York
World’s Fair, and in announcing
the fact the National Broad-
casting Company of America
affirms that demonstrations of
the ‘‘ marvels of sound and sight
broadcasting”’ will be brought
to visitors ‘‘ for the first time in
radio” history”’ in a building
being constructed on the fair-
ground in New York City. Lord
Selsdon, Sir Noel Ashbridge and
their colleagues of the Television
Sub-Committee and the B.B.C.

may or may not be delighted at |

the news that America is about
to make television history in
this way.

A A e e

. A Family Muirk

ELSH Wales is still in the

broadcasting limelight.
The B.B.C. announces fre-
quently new appointments to its
Welsh staff—it is becoming the
most hefty of all regional staffs
—and too often the officer ap-
pointed is described as ‘‘ the son
of an eminent Welshman.”” One
of these days listeners may ex-
pect to hear of the appointment
of an eminent Welshman him-
self.

@ A e A

Transmitter
Synchronisation

IF the feeling of the Summer

Meeting at Lausanne of the
International Broadcasting
Union is any guide to the inten-
tions of the Cairo Conference of
next spring, it is a foregone
conclusion that the future of
broadcasting will be concen-
trated to an increasing degree on
the synchronisation of trans-
mitters for national systems,
while the sharing of wave-
lengths between different coun-
tries will assume less importance.
The Summer Meeting indicated
its belief in this development.

Long-wave Problem ,

As to the long waves, no solu-
tion could be found under the
Lucerne Plan of the serious cases
of interference between several
stations ; this matter will prob-
ably have to be dealt with at
Cairo; but another meeting of
the U.I.R. will be held before
then—at Nice in November or
December next; and the final
plans for the big International
Radiocommunications Confer-
ence at Cairo will then be
drawn up.
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SKY SCRAPER. The tele-

vision aerial on the top of the

Empire State Tower in New

York. The range of the trans-

mission is stated by the N.B.C.
to be nearly fifty miles.

New Radio Drama

AS a pendant to the details of
the next .three months’
variety programmes given re-
cently in this page, here is news
of the B.B.C.’s second ‘‘big
pull,” as radio drama has been
called. Nine new productions
will be heard by listeners during
July, August and September.
Marie Tempest will play the lead
in Noel Coward’s ‘‘ Hay Fever ' ;
another play will be * The
Lunatic at Large,”’ adapted by
Lance Sieveking from the well-
known novel by Storer Clouston.
“ Taffrail’s ’ Thriller

Marianne Helweg, one of
Sieveking’s colleagues on the
staff of the Drama Department,
has adapted that charming fairy
story, ‘‘The Little Mermaid,'"
by Hans Andersen, and it will
be produced by Val Gielgud,
B.B.C. Drama Director. ‘‘ Taff-
rail,” whose identity was dis-
covered some time ago as that
of Capt. Tapprell Dorling, R.N,
(retired), has written a new play
entitled ‘“S.0.S.,” which pro-
vides him with a theme from
which he can wring the last
ounce of drama without destroy-
ing the probabilities.
From the Regions

The regions will have their
share of the limelight. ‘' Storm
in a Teacup,”” James Bridie's
brilliant adaptation of a German
comedy, will come from the
Scottish Region, George Eliot’s
‘“Mill on the Floss”’ is Midland
Region’s offering, while ‘‘The

- Playboy of the Western World, "

by J. M. Synge, and ‘“Bird in
Hand,” by John Drinkwater,
will be contributed by Northern
Ireland and Western regions,
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) O sunspots give rise to good or bad
conditions? I must apologise to

readers for once more returning to
this question, but so much is now being
written generally about sunspots and their
associated electro-magnetic manifestation
that one would like again to set forth what
is believed to be informed English opinion
on this subject. There are two schools of
thought on the subject. The Americans who
- believe that sunspots presage poor condi-
- tions, and whose opinions are probably fol-
lowed rather too slavishly by a number of
amateurs in this country who illogically
assume everything from the U.S.A. to be
good, and rarely give a thought to the
‘‘ prophets ’ in their own country. Some of
the British scientific research group have
also inclined to the American view.

A careful study of the situation, however,
based on over twelve years’ detailed listen-
ing below 100 metres and the practical ex-
perience of operating world-wide short-wave
circuits, leads one to the definite conclusion
that sunspots are much more useful to the
short-wave engineer than he is prepared to
admit.

The average transmission engineer and
writer in the popular Press pays far too much
attention to occasional or transitory dis-
turbed conditions and-fade-outs which natur-
ally occur more frequently during the sun-
spot maximum years than during the in-
terim periods between the maximum and
minimum epochs.

*“Five Hours Back’ Relays

A bare two years ago, however, when
only a single sunspot was to be scen every
three or four weeks, transmission conditions
from the U.S.A. were so poor that the
B.B.C. could not continue its ‘‘ Five Hours
Back "’ relays later than 5 p.m., and even
then one or two of the relays were quite

" poor in spite of all the efforts of the madern

beam diversity equipment at Tatsfield and .

the numerous transmitters in operation on
the other side.

This year it is proposed to conduct an-
other series of ‘' Five Hours Back ™’ relays
round about 11 p.m.!

The point seems to be that the changing
ionisation conditions due to the solar cycle
demand changes in transmitter technique,
in particular the more careful use of the
-higher frequencies; in daylight during the
summer months the optimum band this
year ranges from 17 to 21 Mc/s (17 to 14
metres), whilst in the coming winter it will
range from 14 to 35 Mc/s (20 to 8 metres),
and these figures show only too clearly why
the average listener finds conditions poor, at
least during the summer.
~ Most all-wave receivers do not tune above
18 Mc/s (below 16.5 m.) and quite a few
above 15 Mc/s (below 19 m.), so that the
only distant transmitter which is likely to
give a good service until late in the evening
now is W3XAL on 17.78 Mc/s. Very unfor-
tunately most of the time it transmits with
a beam aerial directional on S. America,
and we receive only the backwash.

Here it is interesting to look at the cur-
rent schedule of the B.B.C.’s Empire Sta-
tion; we find that between 10.42-17.00
G.M.T. they have two transmitters operat-
ing in the 21 Mc/s band, GSH directional
to Africa and GSJ for Malay and India; and

i NOTES FROM A
E LISTENER'S LOG

two transmitters working isochronously on
GSG 17.79 Mc/s, one for the Far East and
the other for India, Ceylon and Malaya.
One of the 17.79 Mc/s transmitters remains
in_ use until midnight B.S.T.

Yet some of the British manufacturers
recently advertised in Eastern journals re-
ceivers which only tuned down to 19 metres!

I think the conclusion is that if you are
prepared to make full use of the 19 Mc/s
band, changing to somewhat lower fre-
quencies at night if necessary, but rarely
below 10 Mc/s, then on a 24-hour basis
short-wave conditions in the sunspot maxi-
mum years are much superior to those of the
minimum years. If you confine your con-
sideration to certain parts of the day (the
transatlantic telephone service may provide
an example), then you may be able to dis-
count the very poor night conditions of the
minimum years, those blank nights when
only 4 Mc/s (70 metres) or long-wave opera-
tion is possible.

Finally, it was rather amusing to note
rather poor conditions prevailing during the
past week-end (June 27th), which on investi-
gation proved most probably to be due to a
noticeable fall in solar activity, since in place
of the now usual moderate to high activity
only one or two sunspots were visible!

With the transatlantic radio-telephone ser-
vice using WKN and WKF in the 19 Mc/s
band, and WLA in the 18 Mc /s band almost
exclusively, it is easy to see that 14 Mc/s
amateur signals will be poor at present.

Owing to the sunny days (?) little detailed
listening has been done during the past fort-
night, but it is thought that a few notes on
new transmitters and new frequencies for
old ones would be helpful.

The station causing the heterodyne on
JZK on 15.16 Mc/s is believed to be Stock-
holm SBG 15.155 Mc/s, but the Mexican
transmitter XEWW has also been heard
operating on 15.16 Mc/s. The Javanese sta-
tion YDC at Socrabaja is now working on
9.548 Mc/s, and COBC, a new Cuban trans-
mitter, on 9.34 Mc/s.

Lastly, the Midwest Company in London
report good reception of the Berlin tele-
vision sound transmissions on 42.3 Mc/s
between 2.20 and 2.46 p.m. on Thursday
afternoon, June 17th; the peak signal was
at 2.35 p.m. B.S.T. and the station finally
faded out rapidly. Did any other reader
hear this? ETHACOMBER.

The Radio Industry

M.R. Supplies, of 11, New Oxford Street,
London, W.C.1, has just issued a new list of
microphones, amplifiers and associaled PA
equipment. An entirely new model of the
M.R. Transverse Current Microphone has been
introduced at the price of 37s. 6d.

< << <

Will Day, Ltd., 19, Lisle Street, Wardour
Street, London, W.C., has taken over the
assets of DMusikon, Ltd., the well-known
makers of home and professional recording
apparatus, such as trackers and cutting heads,
record blanks, turntables, etc.

= < <

New G.E.C. sets were announced last Mon-
day. Iron-cored coils are used in all RF and
IF circuits.
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SPECIFIED

for the
" Wireless World ”

TELEVISION
RECEIVER

VIiSION

6 0.01 mfd. mica. “M" «

Price each 2/-: JUST as in the very
first days of Radio—
and before—T.C.C.
Condensers always
featured in outstand-
ing Receivers, so
again in Television,
where accuracy and
reliability are even
more vital, do you
find the designer
specifying T.C.C. So
again has T.C.C.
dependability
prompted the de-
signers’ choice.

3 0.0005 mfd. mica. *M”
Price each 9d.

1 500 mifds. 12 voits,
Electrolytic. 501. Price §/-

S OUND

2 0.01 mfd. mica. “M"
Price each 2/-

1 0.0001 mfd. mica. "M"’
- Price 8d.

2 0.0005 mfd. mica, “M"’
Price each 9d.

1 50 mfds.,, 12 volts,
electrolytic. “FT”
Price 2/3

2 8 mfds., 460 volts peak, .
electrolytic. 802,
Price each §/-

1.C.C.

ALL-BRITISH

CONDENSERS

The Telegraph Condenser Co. Ltd., Wales Farm Rd., N. Acton, W.3

@ 29
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Random Radiations-

Impropaganda
IT S good that the subject of the violent
anti-British propaganda which has been
going out from the broadcasting stations of
certain countries has been raised in Parlia-
.ment after an extensive ventilation in the cor-
respondence columns of The Sunday Times.
Though not the only offender, Italy has
been the worst. Highly coloured news bul-
letins have been sent out from her stations
in no fewer than sixteen languages, and, so
far as I can make out, the transmissions
continue, though their tone does appear to
be modified to some extent. Possibly you
may have heard some of those in English
which emanate from medium-wave stations
such as Milan and Bari and from the short-
wave station I2RO4. If you haven't, it is
worth while tuning them in, the medium-
wave stations between seven and eight
o’clock in the evening or at about a quarter-
past eleven at night, and 'the short-wave
station at 3 p.m. or just after midnight.
Those who know Oriental languages such as
Arabic may get even bigger surprises than
listeners who know English only. The

" Arabic programme is given each weekday -

at 6.30 p.m. on 25.4 metres.

Not Good Enough

Wireless could be and should be one of
the greatest factors in the world for pro-
moting international understanding and
peace, but, used in this way, it might easily
become just the opposite. One hopes that

LOW -TENSION AND HIGH - TENSION
FROM THE WIND.—As announced last
week, the Rev. Harold Wilde, chaplain of
Tristan da Cunha, has been presented with
an Ekco all-wave receiver for the use
of the islanders. This photograph shows
Mr. Wilde with the windmill generator,
which will be used to charge a 4-volt accu-
mulator feeding the filaments directly and
also providing HT through the intermediary
of a vibratory generator.

the matter will be taken up by the U.L R
and that at a conference in the near future
it may be possible to induce all countries

" to agree not to indulge in external propa-

ganda. There isn’t, of course, the slightest
reason why they shouldn’t *‘ propagand ’’ as
much as ever they like in their own lan-
guages for the benefit of people within their
frontiers. But when it comes to sending
out this embittered stuff in languages which
aren’t spoken in any of their own dominions
it is rather too much of a bad thing.

"2 "= "
Good Commenting

ID you go to the Air Force display at

Hendon?  If so, you must have been
struck by the excellent commentaries wire-
lessed from plane to ground by the airmen
themselves whilst they did their stuff. It
struck me that they were very much
superior to the bulk of B.B.C. commen-
taries; they were fresh, they were alive,
they were graphic and they were intimate.
One particularly successful commentator
was the leader of the Flight Aerobatics, who
made you feel almost as if you were taking
part yourself in the wonderful show put up
by his planes. ‘‘Now then, over we go,’
he cried—and over they went. B.B.C.
commentators tend to be just a little too
aloof, a little too dry. I hope many of them
were at Hendon and realised from what
they heard the airmen do how very good
the rather less formal type of commentary
can be.

"= "m "a

A Television Problem

PEAKING of commentaries brings 1o
mind one rather queer effect which ac-
companied the B.B.C.’s first attempt to
televise Wimbledon tennis. When the first
trial was made they ‘‘married’’ the coni-
mentary intended for National broadcasting
to the television transmission. If you hap-
pened to be looking-in, the result was rather
extraordinary. The commentator seemed to
lag always nearly a stroke behind the actual
play as you saw it. It doesn’t, of course,
matter a bit for sound broadcasting alone if
his remarks are made a second or two after
the event described has taken place ; but it
emphatically does matter for a television
running commentary, and it seems that a
different technique altogether is going to be
needed when sporting broadcasts by tele-
vision become more general.

"= "a "a
A Battery Tragedy

THOU.GH many battery receiving sets are

designed for use with special HTBs,
there’s no question that the 120-volt
standard capacity battery is the one that
the man in the street has come to regard
as the normal and proper source of plate
current for his receiving set. He is offered
everywhere batteries of this kind priced at
five or six shillings and he buys them,
though the proper replacement unit for his
set may cost two or three times as much—
or perhaps I should say because it costs two
or three times as much. The saddest part
of the whole business is that not a few
makers of battery sets are finding themselves
forced by popular demand to turn out re-

]
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ceivers which will work in some kind of
way with a high-tension battery that regis-
ters a voltage of about 120 when new and
perhaps 70 or 8o after it has been used for a
few weeks. Most British battery valves are
at their best when the plate voltage is in
the neighbourhood of 150; hence their per-
formances are a long way below what they
should be when the battery voltage is 120,
and become very poor indeed when it drops
from 40 to 50 volts below that. I do blame
both set manufacturers and battery manu-
facturers for failing to instil into the great
body of listeners that the battery set of
to-day can be very nearly as good as the
mains set if only they will use an adequate
source of high-tension supply, and, secondly,
that batteries which seem very cheap on ac-
count of their low initial cost are often a
very poor investment owmg to their short
life.
- - - -
Facts and Figures

IT happens to me. quite often to hear from
some user of small cheap batteries that he
has a set which draws, say, ten milliamperes
- when the HTB is up to its nominal 120
volts, that he uses it not less than six hours
a day, and that he obtains fine performance
and perfect reproduction for six or seven
months from each new HTB. It’s no good
telling sach a fellow that the thing is
theoretically impossible. Even will he close
his eyes and his ears to hard, cold practical
facts. He is so anxious to believe in his
own cleverness in securing a bargain that he
will put up with almost incredible distortion
and thoroughly bad performance in every
way rather than admit that his cheap bat-
tery is no longer doing its job. Laboratory
tests show the real facts and figures, but if
you quote them to him or show him test
records in graph form they no more sink in
than does water poured upon a duck’s back!
"= "a "a
Better Tuning Dials

ONE of the outstandmg features of many

of the new season’s wireless sets that 1L
have seen is the big all-round improvement
that has been made in tuning dials. ‘In these
columns I have long waged war against the
small tuning dial with station names on the
medinm- and long-wave bands that are diffi-
cult to read, a cramped and not too welil
marked scale of metres or megacycles on the
short-wave range and the pointer about as
thick as a poker. An idea firmly fixed in tha
minds of the big men of some firms was that
any kind of large dial must be unsightly and
that the ordinary user much preferred a
small dial to one that was open and easily
legible. That obsession seems now to hava
been removed, for one finds semjcircular
dials six or seven inches in diameter and
rectangular ones of similar goodly dimen-
sions.

Sometimes, I think, there is a tendency to
crowd in rather too many station names,
which may mean that small type has to be
used for them. Those who design dials
should remember that not everybody has
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first-rate eyesight, and that it can be a bit
of a bore to have to put on glasses whenever
you want to change from one station to
another.

Co-Axials and Valves

'WHAT a big difference the co-axial cable

is going to make to communications in
this country! Quite close to my home there
was until recently a huge array of overhead
wires borne on the Siamese-twin type of
telegraph post. These were the main Lon-
don-Birmingham lines. Now they have all
come down. The posts remain for the
moment, gaunt and hideous in their naked-
ness (it's amazing how naked a line of tele-
graph poles can look without any wires!)
and the underground co-axial cable lies
snugly tucked away, safe from gales and
snowstorms. The co-axial cable could never
have been made to serve any useful purpose
if it hadn’t been for the wireless valve. Now
it carries in its slim self telegraphy and tele-
phony and before long it will be carrying
television, too. Only those who remember
the telephone in its earlier days can realise
what a change the valve has made. It used
to take hours to put through a trunk call for
which now you’re bidden to hold the line.
And if the distance was more than 40 or 50
miles you shouted at your correspondent and
heard a muzzy whispering from him.

Television at Radiolympia

IT is good to see that television is to have a
real chance at this year’s Radiolympia,

the B.B.C. co-operating with the organisers
. to make it a real success. The programmes
are to be altered during the run of the
Exhibition so as to make it possible for a
very large number of people to see com-
plete items. With this end in view they
will be divided into three fifteen-minute
periods, each complete in itself, with in-
tervals of five minutes between items to give
time for one audience to leave the booth and
another to come in. There are going to be
at least fifteen or sixteen booths, and I see
it is suggested that each of them will ac-
commodate about thirty people. If that is
so it will be possible to let between 1,300
and r,400 people ‘ look-in "’ during each pro-

“1137”

Ferranti

BASED on the Model 837, recently re-

viewed in these pages, this set is housed
in a new type of cabinet and is fitted with
the redesigned ‘‘Magnascopic’’ scale for
accurate tuning on short waves. The price
of the new set is 11 guineas.

Wireless
Worla

gramme transmission. I am inclined to

- wonder, though, whether it is wise to try to

get so large an audience into a viewing
booth. It is rather important to give audi-
ences the best possible impression of what
television can do.

I find that some apology is due to the
Museum authorities for my last week’s
remarks concerning the lack of information
at the Television Exhibition. I must have
been unlucky at my earlier visit; the facts
are that one of the official Guide-Lecturers
makes frequent tours of the Exhibition and
also those in charge of the demonstration
receivers are able and willing to answer any
technical enquiry.

Television
Programmes

Transmissions are from 3-4 and 9-10
daily.

Vision : 45 Mc/s. Sound : 41.5 Mc/s.

JULY oth.

an interlude by Stephen Leacock.
Scene—Lost in the Caribbean Sea. 3.15,
Sculpture ; making a plaster cast. 3.25, British
Movietonews. 3.35, Douanes, with Valerie
Hobson, Ernst and Lotte Berk and Eric Wild
and his Tea-Timers.

9, Pyramus and Thisbe: Shakespeare comedy,
produced by Jan Bussell. 9.15, Gaumont-
British News. 9.25, Repetition of 3.15 pro-
gramme. 9.35, Ad Lib. Revue.

SATURDAY, JULY 1oth.

3, In Our Garden, by C. H. Middleton. 3.15,
The Hogarth Puppet Cabaret. 3.30, Gaumont-
British News. 3.40, Plus la Change—light

FRIDAY,
3, The Raft:

entertainment.
9, Repetition of 3.40 p.m. programme. 9.20,
Summer Gardeuning: C. H. Middleton. 9.30,

British Movietonews. 9.40, Variety, with the
Hobart Trio, Collinson and Dean and the
B.B.C. Television Orchestra.

MOXNDAY, JULY 1zth.
3, Recital by Lisa Minghetti (violin) and
Marita Farell (soprano) accompanied by Cyril
Belcher. 3.15, Film: Building a Building.
3.25, Two Diminutive Dramas. 3.50, Gaumont-
British News.

9, Repetition of 3 p.m. programme.
Deep Sea Thrills.
between M.

9.5, Iilm :
9.15, Discussion on Salads
Marcel Boulestin and C. H.

Middleton. 9.30, British Movietonews. 9.40,
Television Follies.
TUESDAY, JULY 13th.

3, An O.B. 3.10, Fashion Parade, arranged by
H E. Plaister and G. R. Kenward-Eggar.
3.25, British Movietonews. 3.35, Mizzen Cross
Trees.

9, Repetition of 3 p.m. programmnte. 9.15, Film:
Building a Building. 9.25, Damon and Phylllda
a one-act opera. 9.50, Gaumont British News

WEDNESDAY, JULY 14th.

3, Pyramus and Thisbe: Shakespeare comedy,
produced by Jan Bussell. 3.15, Film: Deep
Sea Thrills. 3.25, Revue. 3.50, Gaumont-
British News.

9, Recital by Marita Farell (soprano) accom-
panied by Cyril Belcher. 9.10, Excavations at
Maiden Castle in Dorset. 9.25, British Movie-

tonews. 9.35, Two Diminutive Dramas.
THURSDAY, JULY 1sth.
3, Dancer. 3.15, Waxworks demonstration by

Bernard Tussaud. 3.25, British Movietonews.
3.35, Revue.

9, Repetition of 3 p.m. programme. 9.10, The
Raft: an interlude by Stephen Leacock. 9.25,
Gaumont-British News. 9.35, Mizzen Cross
Trees.
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IMPERTANCE
the Kola

THE SPEAKER :.E'
SELLS THE SET :.
C

So widely has the phenomenal per-
formance of the Rola G.1z become M
recognised that it is true to say that
it is a speaker that sells the set.

L] Once you have heard the remarkable

fidelity of this unit you will be content
with no receiver that is not G.12
equipped. You will discover too, B
that the mere presenceof a G.1z in a 8
radio receiver afferds proof of its
quality,for it would pay no manufac-
turer to install this unit in a set that
was not able to dofull justice to such

a reproducer. Ask your dealer to
demonstrate a Rola G.12 and let your
own ear confirm our claims.

G12P.M. (as illustrated) less Tmns-

former ... £416 0
G.12 P.M. with Transformer ... £ 65 0
G.12 D.C. Coxﬁplete with 'l‘mnsformer,

ting Stand, Handle
and Base £ 6 0

G.12D.C. with Mounting Sumd Handle
and e, but "without
Transformer

G.12D.C. Stnpped, but with T:a.ns-
former ;

£416 0

24 40

Stz dwmhout’l'rans-
el cae £15 0

(When ordermx please stats erld Resxstance and
of T required.)

For Public Address work both the P.M. and Ener-
gised Models can be supplied with a 15 ohm Voice
Coil at an additionsl charge of 3/-.

Write for Folder A.

OVER 8 MILLION IN USE

Firest Leproducers

THE BRITISH ROLA CO. LTD.

MINERVA ROAD, PARK ROYAL NW.10.
PHONE : WILLESDEN 4322-3-4-5-5,
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Recent Inventions

Brief descriptions of

the more interesting

radio devices and im-

provements issued as

patents will be included
in this section

FLUORESCENT SCREENS

LUORESCENT material is
sprinkled upon a 10 per cent.
solution of caustic soda which has
been spread over a backing-plate
of soda-glass. The matrix is then
baked. This is stated to prevent
the fluorescent crystals from being
dislodged from their setting by
mechanical vibration, and also
avoids any loss in sensitivity due
to the screening action of the
usual water-glass binding.
Ferranti, Ltd. and M. K. Tay-
lor. Application date Oclober 3rd,
1935. No. 463642.
o 0o o o

CATHODE-RAY TUBES

DVANTAGE is taken of the

peaked impulses applied to

the deflecting coils of a cathode-

ray television receiver to obtain

‘“free’’ DC voltage for biasing
the second anode of the tube.

The deflecting coils are shunted
by a circuit including a variable
resistance, in series with a recti-
fier valve and a condenser. The
rectifier is inoperative during the
forward stroke of each scanning
line, but comes into action during
the ‘‘ fiyback’’ period, to charge
up the series condenser. This is
shunted by a potentiometer from
which a supply of DC voltage is
tapped off to the second anode of
the tube.

Marconi’s Wireless Telegraph
Co., Litd. (Assignees of A. W.
Vance). Convention date (U.S.A.)
September 29th, 1934. No. 463253.

o o o o

HEN external magnetic coils
are used for deflecting the
stream inside a cathode-ray wube,
there is a tendency for part of the
field to stray out of its proper
path, and, by affecting the elec-
tron stream, to produce distortion
of the picture.

According to the invention the
ferro-magnetic core of the deflect-
ing coil is provided with extra
pole-pieces, which are adjustable
relatively to each other so as to
offset or prevent the passage of
stray fields into any part of the
tube where they may produce
undesirable results.

A. H. Gilbert; L. R. Merdiler,
and Baird Television, Ltd. Ap-
plication date September 120k,
1935. No. 402684.

o o o o

MAINS:SUPPLY UNIT

IIIGH-TENSION unit is de-
signed for use with either

110 or 220 volts on either AC or
DC mains, and to deliver a higher
rectified voltage than that sup-
plied by the mains, even in the
case of a DC supply. The step-
up is secured by means of an
auxiliary valve, which is con-
nected across the supply trans-

former so that it generates con-
tinuous oscillations and feeds
them into the primary winding.
The higher voltage induced in the
secondary winding is then fed to
a rectifier valve and smoothing
circuit. The auxiliary valve is, of
course, switched out of operation
when the device is coupled to an
AC supply.

The British Thomson-Houston
Co., Ltd. Convention date (Bel-
gium) August 25th, 1934. No.
463410.

o o o
‘“ DIELECTRIC GUIDES"”

ULTRA-SHORT waves, of the
order of 2,000 megacycles
are transmitted from point to
point through a ‘“‘dielectric guide”’
consisting of a cylindrical body of
air or other dielectric, enclosed by
a metallic sheath s5in. in diameter.
The wave travels through this
guide in much the same way as it
would travel through open space,
except that it is strictly localised
inside the metallic sheath.

The invention is concerned with
various ways and means of im-
pressing telephonic or other sig-
nals upon such a carrier wave, and
of demodulating or rectifying the
signals at the distant end.

Standard Telephones and Cables,
Ltd. (Assignees of G. C. South-
worth and A. P. King). Conven-
tion date (U.S.A.). Oclober
12th, 1935. No. 463238.

o o o o

RF COUPLINGS
HIZ “‘selectivity *’ response of
the ordinary two-tuned cir-
cuit varies from the peaked curve
A, Fig. 1, which corresponds to

Fig. 1

Fig. 1.—Typical response curves
of a two-circuit coupling are
shown by curves A and B with
loose and tight coupling re-
spectively. Curve C is that of
the three-circuit coupling unit
described.
loose coupling to the double-
humped curve B produced by
tight coupling. The object of the
invention is to vary the selectivity
of a set from curve A to curve C,
which has a broad and sub-
stantially flat top and steep sides.
IFig. 2 shows a three-circuit
coupling designed for this purpose.
Each of the units A, B, C consists
of a coil fitted with a powdered-
iron core, and a small variable

]

capacity K, K1, K2 mounted at
the base. The Unit A may, for
instance, be inserted in the plate
circuit of an intermediate-fre-
quency valve, and the unit C in
the grid circuit of the following
valve, the unit B then serving as
a coupling link betwcen the other
two. The coils of the units A and
C are set at right angles to each
other and at a definite distance
apart. The coupling is varied by
swinging the coil of the unit B
about the pivot P by means of a
handle (not shown) embracing the
yoke Y

Johnson Laboratories Inc. (As-
signees of A. Crossley and H. E.
Meinema). Convention date
(U.S.4.) August 1oth, 1935. No.
463202.

Fig. 2.—Method of mounting
the coils and condensers in the
three-circuit coupling unit.

TUNING COILS
A HIGH-FREQUENCY coil is
designed so that the inherent
capacity between its windings is
sutficient to tune it over an ex-
tended range of frequencies. A
small variable condenser may be
added for trimming purposes, but
the selective action of the coil de-
pends mainly on the fixed capacity
between its windings plus the vari-
ation in inductance due to a mov-

able powdered-iron core.

The coils are preferably wound
in a single layer. A separate
movable core may be provided at
each end to allow of tuning over
two different wavelength ranges.

S. ;. Brown. Application date
Aungust 30th, 1935. No. 463724.

o o o o

FEEDBACK AMPLIFIERS

’I‘HE output from an amplifier V
is fed back through a con-
denser C and a coil L. connected,
as showt, to a band-pass input
circuit. A resistance R in the in-
put circuit to the grid introduces
a go deg. phase-shift, which pro-
duces regeneration in both cir-

of the Controller

W.C.2, pricz 1/- each.

‘The British abstracts published here are prepared with the permission

of H.M. Stationery Office, from Specifications

obtainable at the Patent OMce, 25, Southampton Bulldings, London,

A selection of patents issued in U.S.A. is
also included

Wireless World, July oth, 1937
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Method of increasing gain and
selectivity in an amplifier with
a band-pass input circuit.

cuits, and so increases both the
gain and selectivity of the set.
Without this resistance, when
both band-pass circuits are exactly
in resonance, the phase conditions
are such that no regeneration
occurs.

The output from the amplifier
can also be rectified and used to
provide automatic volume control.
Automatic selectivity control is
similarly obtained by varying the
hias on the grid of the valve, and,

therefore, the amount of feed-
back.
Marconi’'s Wireless Telegraph

Co., Ltd. (Assignees of J. Pleban-

ski). Convention date (Poland)

Oclober 7th, 1935. No. 463233.
o o o o

MICROPHONES

’I‘HE carbon-granule type of

microphone, when used for
public address systems or for
broadcasting, has a pronounced
directional effect, which makes it
necessary to set several instru-
mnents at different angles in order
to sccure a correctly balanced
pick-up, say, {from a large orches-
tra or choir.

According to the invention the
microphone is fitted with a curved
diaphragm, circular in cross-sec-
tion, and a number of carbon
‘“cells’’ are mounted around the
periphery over, say, an angle of
180 deg. The cells may all be con-
nected in parallel, or certain of
them may be coupled to a separate
amplitier. A single instrument of
this type will receive equally
sound-waves coming either from a
point directly in front of it or at
wide angles of divergence, and will
give a correctly balanced output.

Instead of being circular in
cross-section, the diaphragm may
be curved at one part of its pen-
phery and flat at another.

The British Thomson-Houston

Co., Itd., and L. B. Ault. Appli-
cation date October 3rd, 1935.
No. 463649,

www.americanradiohistorv.com
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Transatlantic
Experiment

Wireless and Air Navigation

T 1s gratifying to learn that the
carefully  organised  wireless
services contributed so much to
the successful outcome of the

transatlantic test flights recently carried
out by the Caledonia and the American
flying boat. Though there has un-
doubtedly been some exaggerated talk
as to the navigators’ dependence on
radio bearings, 1t is certain that the
[ mormal direction-finding technique and,
above all, the successful application of
the Marconi-Adcock principle to the
obtaining of reliable bearings on short
waves at great distances have together
been more than valuable, and helped
the navigators to maintain such good
courses that fast times could be made.

The topography of the Northern
transatlantic route is unfortunately
such that existing D.F. stations (in-
cluding those specially established at
each of the terminal points) do not
give good wide-angle bearings for the
exact determination of position of an
aircraft in mid-ocean. However, if
the long-distance short-wave system
of direction-finding has indeed come up
to expectation as fully as we believe,
it may be thought worth while to
make a serious attempt to overcome
the many and obvious difficulties in
the way of erecting a third installation
in Greenland. A station in the neigh-
bourhood of Cape IFarewell should, in
conjunction with the existing terminal
stations, provide right-angle * fixes ”
over the crucial part of the route.

In any case, Imperial Airways is to
be congratulated on having taken
wireless so seriously ; would that the
same could be said of all others re-
sponsible for long-distance flights, even
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after making allowances for different
circumstances. Too often the wireless
apparatus is put on board as a mere
afterthought, and, worst of all, none
of the personnel of the aircraft is
sufficiently skilled in its operation.
Things happen quickly in the air
where operating and technical standards
should, if anything, be higher, rather
than lower, than in the marine service.
The wild rumours current about Mrs.
Putnam’s fate would almost certainly
never have been circulated had her
machine been even half as elaborately
equipped and well manned wirelessly
as was the Caledonsia.

National “Quality”
Listening

Effect of the New B.B.C.
Arrangements

URPRISINGLY little comment
S and, so far as can be judged at
present, few complaints have
been made on the B.B.C.’s decision to
close down the London and North
Natignal medium-wave transmitters
during the daytime. 'This change is
incidental to the provision of a separate
Regional programme for Wales.

As a result, those who are accustomed
to listen during the daytime to the
National programmes through the
stations in question have now no
alternative to the long-wave trans-
mitter at Droitwich. Good as is the
quality of that station, there are in-
herent reasons why it cannot reach the
general standard of the now-silent
medium-wave Nationals. Here is a
strong additional argument {for the
early inauguration of the ultra-short-
wave service for which  quality ”
enthusiasts have so long been waiting
and for which we have so long pleaded.
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N the preceding articles the vision
receiver time-base, and the vision re-
ceiver power pack have been described,
and the high-voltage unit, which sup-
plies HT for both tube and time-base, must
now be dealt with. The circuit diagram ap-
pears in Fig. 3 and the mains input voltage
is derived from the vision receiver power
pack in which the delay switch is included.
The mains transformer has two second-
aries rated at 4 volts 1 ampere, for the
filaments of the two Uiy valves, and a
winding rated at 30 mA. at 1,750 volts.

The two rectifiers are connected in the’

voltage-doubler circuit with condensers C1

and C2 of 0.1 pF. and 1.0 puF. respec-

tively. A current of some 20 mA. at 2,000
volts is withdrawn from the junction of
these condensers and is used for operating
the time-base. It is dropped to 1,000 volts
by means of Rz and R3 which also pro-
vide smoothing in conjunction with C3 and
C4.
4The voltage across C1 and Cz2 is about
4,500 volts and is used for the cathode-
ray tube HT supply. The tube current
consumption is very small, and the total
current is substantially that consumed
by the voltage divider—about 1 mA.
Smoothing. is effected by the resistance
R1 and the following condensers. These
condensers are connected across the tap-
ping points of the voltage-divider, and so
also tend to maintain the tube electrodes at
cathode potential for alternating currents.

The two potentiometers R4 and Rs are
termed the horizontal and vertical shift
controls respectively, since they permit
the picture to be moved sideways or up
and down on the screen of the tube and
so to be centred accurately. The poten-
tiometer Rg enables the second anode vol-
tage to be varied so that the light spot can
be focused on the screen. These three con-
trols are brought out to the panel for
convenience, but as they only require oc-
casional adjustment it would be quite
permissible to make them internally ad-
justable. The fourth control on this unit
is the brilliancy control; it is R13 and
varies the grid bias of the tube.

The Wiréless World
T elevision
Receiver

HL—CONSTRUCTING THE HIGH-VOLTAGE SUPPLY
UNIT AND THE SOUND POWER STAGE

Owing to.the high voltages, special care
has been taken in the design of this part of
the equipment, not-only to provide ade-

CATHODE-RAY 1ube. de-

mands an HT supply of several
thousand wolts, but quite a small
current is needed. Components must
consequently be built to withstand
much greater voltages than is usual
in receiving equipment and the ap-
paratus must be adequately protected.
The peak wvoltages are reduced by
using the voltage-doubler rectifier, and
this 1s economical in permitting the
time-base HT supply to be derived

Jrom the same equipment. )

A rear view oy ;
of the HV unit e~
with the pro-
tecting cover

removed.

quate insulation but also to guard against
accidental contact with any part at high
potential.  Plywood has been selected
for the base and is faced with a thin

www.americanradiohistorv.com

Wireless World, July 16th, 1937.

DESIGNED BY W. T. COCKING

sheet of aluminium so that all
ponents can be earthed by their contact
with it. Before screwing down the con-
densers it is wise to scrape off the paint
beneath the fixing flanges so that a good
contact is ensured. Incidentally, in the
case of the condensers Cs, C6, C7, C8 and
Cg, which are all in a single container,
the case is actually the connection to one
side of Cg and it is accordingly fitted with
an earthing screw.

The two valveholders are carried on a
Paxolin strip supported above the base by
wooden blocks in order that adequate in-
sulation may be obtained. Similarly the
fixed and variable resistances and the out-
put terminals are mounted on another
Paxolin panel. All this will be clear from
the drawings, as also will be the wiring.

com-
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CONSTRUCTIONAL DETAILS OF THE HIGH-VOLTAGE UNIT
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Fig. 3.—The theoretical circuit diagram is shown here as well as the practical wiring diagram.
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“ The Wireless World ”” Television Receiver—
No reliance can be placed on insulating

-sleeving at high voltages, of course, and

every high-voltage wire should be spaced
by half an inch or so from other wires or

components. No. 18 or even 16 gauge

wire stretched straight i the most con-
venient on account of its rigidity. Especial
care must be taken in the construction
and wiring of this unit. Although the
variable resistances have ‘‘dead’’ spindles,
no reliance is placed in their insulation,
and insulating couplers are provided for the

Lol

" "
1%
) "I

167

(]
PX4&

— 00—

couplings to the extension control shafts.
These couplers are of the type used in

short-wave apparatus for the avoidance of
hand-capacity effects and consist of a
length of insulating tubing with a set-screw
at each end. When connecting up remem-
ber to insert the extension shaft only far
enough for the set-screw to grip properiy.
The couplers are hollow and it would be
possible to push a shaft through so far

INFUT S
ED
R1

O
®

R2

TRANSFORMER
INPUT

that it could butt up against the end of
the potentiometer spindle. To do this
would completely defeat the end in view
anid would be asking for trouble.

S = v
OVERALL HEIGHT OF CHASBSIS 1/8

N¢ 18 GAUGE ALUMINIUM

Enclosing the HV Unit ) L‘: ﬂs?&n&zn

A screen of perforated zinc covers the 150020;5 s.e.’é&i‘:?,;l ‘?.,JM %@u/
unit, and when it is in position it is im- T N
possible to come into contact with any
high-voltage part. Although it is not
essential to the working of the apparatus,
it is a safety device the use of which is
strongly recommended.

Suitably insulated wire must be used
for the external connections to this unit.
Ordinary good quality lighting flex can be
used for the —HT and cathode leads;
heavily insulated cable similar to motor-

SOUND
RECEIVER
SOCKET

=
s

vn

L —

car ignition cable is adopted for the high-

voltage connections.

Before passing on to the tube connec-

tions, inter-unit connections and cabinet,
it may be as well to deal with the sound

equipment. The receiver has already been

dealt with in The Wireless World* under

the title of The Ultra-Short-Wave Quality

U The Wireless World, April 23rd, 1937

The sound receiver
power unit contains a
single triode output
valve.

Receiver. It can be used with the Push-
Pull Quality Amplifier if desired, and
space has been left in the cabinet to ac-
commodate it. Those who are not already

wWwWwW . americanradiohistorv.com

Fig. 4.—Full details are given here of a
simple power unit for the sound receiver.

in possession of this amplifier, however,
will need.an output stage and mains equip-
ment, and a small unit has been designed
for this purpose. The circuit diagram
appears in Fig. 4, and it will be seen that
a single PX4 output valve is employed
with resistance coupling, while the mains
equipment is of the simplest type. The
output of such a valve is entirely adequate
for television purposes, for experience
shows that appreciably lower volume is
needed than for ordinary broadcast repro-
duction. This is undoubtedly partly be-
cause one listens more attentively when
one has vision as well as sound, but it is
also due to the size of the picture. For
optimum results, the picture size and
sound volume must be correctly balanced.

The construction of the sound power
unit is entirely straightforward and calls
for no comment. When it is used, how-
ever, the Ultra-Short-Wave Quality Re-
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“ The Wireless World > Television Receiver—
ceiver must be altered in one particular
__the resistance R10 in the receiver must
be short-circuited and only the ‘+Out-
put’’ terminal employed. It is also im-
portant to use a metallised detector valve
or to fit a valve screen over a plain detec-
tor ; if this is not done the valve will pick
up the scanning voltages by electrostatic
induction from the tube since it is mounted
immediately alongside its end.

A single 5-way cable in which four wires
only arc employed serves to convev
power to the sound receiver, and a siugle
screened lead carries the AF output to the
power unit.

A permanent-magnet type loud speaker
having very good characteristics has been
selected and has proved very satisfactory.
In this connection it must not be forgot-
ten that the stray field of the magnet is
important and may distort the picture.
Excessive field will distort the rectangular
picture into a trapezium. In order to avoid
this effect the speaker has been carefully
chosen and has been mounted as far as
possible from the tube.

The assembly of the various units will be
described next week.

THE LiST OF PARTS USED

Certain components of other makes

but of similar characteristics may be

used as alternatives to those given in
the following list.

HIGH-VOLTAGE UNIT

1 Mains transformer, Primary: zo00-250 volls,
50 ¢/s; Secondaries: 1,750 volts 30 m/A.,
4 volts 1 amp., 4 volts 1 amp.
Sound Sales TEL/EHT
Resistances:
1 5,000 ohms, § watt,R12 Erie
250,000 ohms, 1 watt, R1, RS, R16 Erie

3 .
1 400,000 ohms, 1 watt, RIl Er!e
2 0.5 megohm, 1 watt, R6, R7 Erie
2 0.75 megohm, 2z watts, R8 Erie

-
g .
2%e0e%0ds
aeeletale
*, ’-........
20lelale

e

A side view of the lower deck of the appdratus ; from left to right the units are the HV supply
equipment, the vision receiver power pack, and the sound receiver power pack. *

2 30,000 ohms, 40 walts, R2, R3
Bulgin PR39
(R8=2x0.75MQ + 1Xx0.25MQ)
Resistances Variable, non-tapered.
1 150,000 ohms, RI3 Retiance ** SG '
3 0.5 megohm, R4, RS, RY
Reliance **SG ™’
Fixed Condensers:
1 o.1 mfd., 7,000 volts, oil-immersed, Cl1
Dubilier 951
1 1 mid., 2,000 volts, oil-immersed, C3
Dubilier 951B
1 1 mid., 3,000 volis, oil-immersed, €2
Dubilier 951C
2 mids., 1,000 volts, oil-immersed, C4
Dubilier 950A

-

The two rectifiers in the HV unit are clearly
shown in this illustration.

WWW.americanradiohistorv.com

1 10 mfds. (multiple block), €5, €6, C7,
C8, C9 Dubilier BE526
2 Valve holders 4-pin (without terminals)
Clix Chassis Mounting Standard Type VI
2 Plug-top valve connectors, Belling-Lee 1175
I Mains connector, 2-way Bulgin P33
9 Terminals, ebonite shrouded, HT+, HT — (2).
A1, A2, A3, C, X, Y Belling-Lee ** B "’
4 Extension control outfits Eddystone 1008
Miscellaneous : Peto-Scott
Paxolin sheet, baseboard, perforated zinc,
wire, sistoflex, screws, etc.
Valves:

2 Ury Osram

SOUND RECEIVER POWER PACK

1 Mains transformer, Primary: 200/250 volts,
50 c¢/s; Secondaries: 350-0-350 volts 75
m/A., 4 volts 2.5 amps., 4 volts 4 amps.,
4 volts 1 amp., C.T. Bryce 5VT28

1 Smoothing Choke Varley Dual DPI1

Fixed Condensers:

1 o.1 mid., 350 volts, tubular, C4
T.C.C. 250
1 848 mids., 450 volts, electrolytic, €1,
Cc2 T.C.C. 702H/3c
1 50 mids., 50 volts, electrolytic, €3
Dubilier 3004

Resistances:

1 100 ohms, 4 watt, R1 Erie
1 250,000 ohms, 4 watt, R3 Erie
1 750 ohms, 3 watts, R4 Erie
1 1,500 ohms, 3 watts, R2 Erie

2 Valve helders. 4-pin (without terminals),
Clix Chassis Mounting Standard Type VI
1 Valve holder, 5-pin (without terminals)
Clix Chassis Mounting Standard Type VI
1 Fused mains input cenmector with 1 amp.
fuses Belling-Lee 1114
1 Plug and socket, 3-pin Belling-Lee 1119
2 Terminals, ebonite shrouded, E, Input
Belling-Lee “* B "’
1 Loud speaker with transformer
Goodman's WWT Auditorium

Chassis Sound Sales
Miscellaneous : Peto-Scott
Wire, sistoflex, screws, etc.
Valves:
1 Uiz, 1 PX4 Osram
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The televising of the
Coronation proces-
sion at Apsley Gate,
Hyde Park Corner,
was undoubtedly tele-
vision’s greatest fillip.

Photo by courtesy of British
Pictorial Productions, Lid.

the idea is placed
on the knees of the
gods at the next
programme meet-
ing. If the gods
smile, the pro-
ducer may or may
not be a happy
man, depending

o AKE an oblong of frosted glass
10in. x 8in. and a loud speaker.

To fill the one with a living

*  picture, the other with concord-

ant sound, for 120 minutes a day for six
days a week, and let it be a good picture
and good sound.”” This, briefly, is the
task entrusted to Mr. Gerald Cock,
B.B.C. Dircctor of Television. Is it easy?
If you have doubts ask a stage pro-
ducer whether he would choose to turn
out ‘‘something new” every day;
whether, instead of rehearsing for three
weeks and then settling down for a steady
run, he would prefer the deliciously varied
job of putting on fresh material every
night. If he deigns to reply, and if you
still have lingering doubts, put the ques-
tion to a film director who works fever-
ishly all day, rehearses his artistes line by
line and shot by shot, is mortified a dozen

times in as many hours by having to"

““cut” and start again, and whose daily
output of screen time is . . . perhaps two

minutes. His reply is a foregone conclu-
sion.

. Achievement

And still television lives. Animated

images have been thrown on the opalescent
screen’ for more than 450 hours since
November 2nd last year. Drama, variety,
ballet, musical comedy, talks, outside
broadcasts, orchestral works, recitals—all
. thesé have been presented, and although
the programmes are, of course, open to
all the winds of criticism, it is generally

conceded that production has reached a'

stage of finesse which justifies the serious
consideration of entertainment lovers.

How does a programme evolve from an
idea to a finished production?

The story of any particular production
begins just about five weeks before it
springs to life on the screen. Someone on
the programme side is visited by an idea
—Dallas Bower thinks of ““ Pasquinade,”’
George More O’'Ferrall of ‘‘Hassan,”
Stephen Thomas of ‘“ Derby -Day’’—and

upon how many
other programmes are absorbing all his
waking hours.

Let us assume that ““ Hotel Cosmopoli-
tan ”—a brisk singing and dancing show
—has been duly tabled for presentation a
month hence. Cecil Madden, the Pro-
gramme Organiser, must find the right
niche for this super production, his task
being to achieve programme balance and
avoid awkward clashes. The guiding prin-
ciple is to please as many viewers as pos-
sible in sixty minutes of varied entertain-
ment. The Television Orchestra, con-
ducted by the indefatigable. Hyam Green-
baum, will be required, so ‘‘ Hotel Cos-
mopolitan "’ will come up for discussion
at the music mee<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>