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INDEX—VOLUME XXXI

JULY 8th—DECEMBER 30th, 1932.
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CHTCCEELELLER R

DESCRIPTIVE ARTICLES, REGULAR FEATURES AND EDITORIALS ARE INDICATED BY CAPITAL LETTERS.

ABSORBING Surplus A.C. Voltage, 488
Absorption Wavemeter, 437, 487, 586
\.C. Valves in D.C. Sets, 105
Accumulator Charging from House-lighting Battery Plant, 1468
Aerial Coil, Dual Purpose, 252
- Comparisons, 227
—— Down-leads, Screened, 31
——— Frame, Eliminating Atmospherics, 269
Tuning Systems, 227
Aerials, Multi-wave, 252
Aeroplane, German Junker G38, 357
Non-stop Flight, Cranwell to Capetown (GEZAA on
33.71 metres), 367, 422, 517
AFTER THE SHOW (Editorial), 253
Ageing the Valves, 9
Agen Broadcasting Station Testing New Transmitter, 245
AIR ROUTE TO THE CAPE, WIRELESS CHAIN, 177
All-wave Sets, 577
Amateur Call-Book, 111, 425
——— lransmitters, European Relay Competition, 430
~ Transmitters in Jamaica, 476
— Transmitters in South Afiica, 476
AMATEUR'S CHANCE (R.N.W.A.R.) (Editorial), 223
in Europe, English Mainly Used for Communication, 399
TO CO-OPERATE WITH H.M. FORCES, 176
AMERICA, RECEPTION OF B/C STATIONS (Ediftorial),
373; (Correspondence), 378, 427, 505, 564
AMERICAN BROADCASTING, 543, 557
~—— BROADCASTING STATIONS, PRINCIPAL, 584
—— Broadcasting Stations, Maximum Frequency Deviation
Curtailed, 460
~——— * Ground "’ 448
——— Radio Relay League Transmits Election Results, 439
——SETS, NEW IDEAS. 518
AMPLIFIER, D.C. GRAMOPHONE, 80
.‘\mglion M.C.22 Loud Speaker, 583
ANODE CIRCUIT OF DETECTOR (SIGNAL THROUGH
THE RECEIVER), 480
-- Current, High, 546
——— Feed Systemn Dissected, 30
— Voltage Regulation, 47
Artificial Larynges (Western Electric Co.), 579
Athlone Broadcasting Station. See Irish Free State.
ATTRACTION OF FOREIGN LISTENING, 150
Audiphone Hearing Aids (Western Electric Co., Ltd.) (Cor
respondesice), 466
Aural and Visual Indications, 275
Austin, Dr. L. W., Death of, 66
Australian Empire Broadcasting Stn., 2ME, Time Schedule, 11
Austria, Post ce and Broadcast Listeners, 182
Automatic Coil Winder Co., Avometer Stolen, 261
——- GAIN CONTROL, 290, 327
—=- Grid-bias, 46, 47, 302
-—— Radio Tuner, 84
——85.0.S. Device, 281
—— Variable Bias, 266
- VOLUME CONTROL—1S IT WORTH WHILE ? 116
Autotone, Blue Prints of, 244
——— PORTABLE, 2
Auto-transformers and Plaln Transformers, 252

BABY SUPERHET, 121, 138, 228
—-— SUPERHET, Blue Prints of, 244
—-— SUPERHET, BATTERY MODEL, 314, 334
—— SUPERHET, A READER’S EXPERIENCE, 453
Superhet Working from H.T. Eliminator, 306
Balance and Control Dept. of B.B.C., 387
BALANCED WAVE TRAP, 274
Balancing Out Anode Circuit, 94
Banana Radio Station, 66
Band-pass Circuit, Simplest, 20
——-PASS FILTER AND HIGH SELECTIVITY, 382
~— -pass Filters Sometimes Unsuitable for Superhets, 30
—— -pass Sets, Pre-tuned, 458
—— -PASS UNIT, FLEXIBLE, 358
—— -pass Unit, Fitting to Existing Receiver, 516
Baird Television Co., New Televisor, 11
Barclay, W. A., Obituary Notice, 339
Bari, Italy (Foreign Broadcast Guide), 136
——— Not Yet Connected with Other Italian Stations, 301
Bass, Improving Response, 468
—— Loss of, 31, 372
B.A.T. Resistors for Monodial Super, 48, 67
BATTERY BABY SUPERHET, 314, 334
~— Baby Superhet, Blue Prints for, 378
Eliminators D.C., 48
Hatteries to Mains, Conversion of Receivers, 252
Bavarian Broadcasting Co., Film of Day's Progranune, 71
B.B.C. “ Birthday Week,” $45
- Exbibit at Olympia, 142
—— Forthcoming Events. (See Broadcast Brevities)
—— Freq y Tests (Correspondence); 466, 505
~—— New Governors, 558
—— 7-Metre Transmission, 21, 467
—— Studios, etc., 113, 182, 251, 269, 507
Suggested State Ownership, 407, 445

B.B.C. Transatlantic and Foreign Relays of British Programmes,
5
—— Transmissions (Correspondence), 69
——— See also under Broadcasting House, Daventry, Empire
Broadcasting, Midland Reg., Music, Opera, Organ,
Promenade Concerts, Scottish Nat. Station, Television,
Wychbold, &c.
Becker Kit Switch, 504
Belfast Station, New 50 kW. on Dlivis Hill, 320
Belgium, Broadcasting Dispute, 85
— Number of Private Broadcasting Stations Limited to
Seven, 339
Belgrade Statlon (Foreign Broadcast Guide), 222
Benjamin Transfeeda, 18
Berclif Superhet 1.F, Transformer, 303
BERLIN RADIO SHOW, EXHIBITS, 280
- Ultra-Short Wave Broadcasting, 385
Berlin’s Radio Tower, 66
Beromunster, Rotation of Programmes, 66
Biassing Indirectly Heated S.G. Valve, 114
" Big Ben " Relayed From Broadcasting House, 260
BLIND., AID FOR (READING PRINT BY
CELL), 548
—— Listeners, Sets for, 279
Bookcase as a Baffle, 300
BOOKS RECEIVED, 88, 103, 250, 300, 442, 484
Boult, Dr. Adrian, on Control Board of the B.B.C., 71, 367
Bowyer-Lowe Mark 111 Pick-up, 362
Bradford Police Flying Squad, 84
Branly, Dr. E., Presentation to, 557
Brazil, Radio Club de Rio de Janeiro on 31.58 Metres, 107
‘ Break-through '’ Interference, 87
Breslau 60 kW Station, 261, 477
Bridgeman, Viscount, New B.B.C. Governor, 358
Bristol, New Broadcasting Studio, 182
British Apparatus Abroad (Correspondence), 60
Clarion Pick-up, 386
Radiophone Drum Drive, 130
Radiophone Pick-up, Type 351, 426
ROLA PREMANENT fl(:-\GNET SPEAKER, 3565
BROADCAST BREVITIES (Weekly Feature).
QUALITY (Editorial), 1
-~ Reproduction (Correspondence), 18, 44, 69, 91, 169
Broadcasting Gramophone Records, Dispute, 66
—— House, 41, 71, 188, 261
in American Presidential Campaign, 84
~——IN A TRAIN, 64
—-—in Indian Villages, Proposed, 37
~—— International, 71, 89, 209, 279, 297, 329
~—— STATIONS ABROAD (Weekly Feature)
-—— " Telephone Box Facilities,” 329
Broadcasts to Schools, B.B.C. Pamphlet, 89
Brussels (INR) (Foreign Broadcast Guide), 20
-ON WATCH (* WOBBLING ” STATIONS), 553
Stations, Projected Increase in Power, 570
Bryce Power Pack, Model AB.2.P, 583
Budapest No. 2 Station, Change of Wavelength, 385
Building Sets, Care Over Preliminaries, 30
Built-in Bias Cells, 288
Bulgaria, Penalties for Neglect to Obtain Licence, 125
Bulgin Lighting Switch, 130
Smoothing Chokes, 530
Transcoupler, 42
Burndept, Ltd., Change of Name, 18

PHOTO-

CABINET Design. A New ldea, 506
Effect of Position of L.S. Leads, 20
Cabinets for Radio-gramophones, R.S.A. Competition, 106
Calibratior. Curve, Plotting, 586
——SHORT CUTS TO, 497
Camco Cabinets, 43
Canada, ** Pirate Hunt,” 399
" Canned Music” in B.B.C. Programmes (Correspondence),

y
Cape Town, New 10 kw. Transimitter, 517
CATALOGUES RECEIVED, 80, 303, 117, 461, 504, 525
Cathode-circuit Measurements, 83

Celestion Loud Speakers, 560

Chalgrove Rotary Stud Switches, 43

Challis Transformers for Westinghouse Rectifiers, 351
CHANGES OF ADDRESS, 80, 539

Charging L.T. Cell from Car Battery, 114

Station, Improvised, 65

Checking Matched Coils, 448

Choke-resistance Smoothing, 9

—— SMOOTHING, HIGH INDUCTANCE, 238
Choked Grid Circuit, 72

CHOOSING A SET, 181

——— A SPEAKER, 470

CHRISTMAS NOTES (Editorial), 509

‘ Chronicle " Wireless Annual, 333

Churchill, Mr. W., and B.B.C. Broadeast, 41

Cincinnati Station, W.L.W., Sanctioned for 500 k\v., 36
Climax A.C. 3-valve Receiver, 501

CLUB NEWS, 77, 342, 400, 488, 500, 574

Coal Mines, Wireless Experiments, 124
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Coil Testing, 412
Coils, Comparing Relative Efficiency, 288
Matched, Checking, 418
—=— SINGLE-LAYER, DESIGN OF, 122
TUNING. (Se¢ TUNING and PERMEABILITY
TUNING.)
Cole, E. K., Ltd., Annual General Meeting, 37
History of Firm, 125
Comimercial Sets, Modification at Owners’ Risk, 302
—— WIRELESS, DEVELOPMENTS DURING 1932, 572
Compensating Condenser Adjustment, #3
COMPONENTS (TREND OF PROGRESS), 287
for Wireless World Receivers, Non-interchangeable, 487
Condenser Tests, 468 .
CONDENSERS, NON-INDUCTIVE, 33
—-= Short Wave By-pass, 352
Control-knobs, Too Few, 577
Copyright and Receivers in Public Houses, 582
Cordo I.F. Transformers. 504
CORRESPONDENCE (Weekly Feature)
County Radio Weeks, 279, 320
Couplings, Unwanted, 421
CR(?YDON TO THE CAPE, BY AIR, 177
Cunard Company's Ships, Wireless Services, 261
Current Measurement by Subtraction, 65
CUTTING OUT THE CRACKLE (INTERFERENCE), 374
Czecho-Slovakia, Wireless Propaganda Week, 301

N

DAVENSET Mains Transformer, 447
DAVENTRY HAILS THE EMPIRE, 554
Masts and Aerials, 89, 423, 582
D.C. GRAMOPHONE AMPLIFIER, 80
Mains Precautions, 403
Mains Receiver and 440-volt Supply, 94
Mains Supply, Economising Anode Voltage, 487
— TO A.C. CHANGE (Editorial), 25
to A.C. Change at Fleetwood, 399
DEAF, RADIO-AID ACOUSTIC AMPLIFIER FOR, 301
Decoupling Anode Bend Detectors, 222
DEFECT IN TRANSMISSIONS fREQUENCY MODULA-
TION AND INTERFERENCE), 52
(Correspondence), 134
DEFECTS IN VALVES (Editorial), 1
Delay Action Switch, Home Made, 266
DEMONSTRATIONS (AT OLYMPIA) (Editorial), 253
DESIGN OF D.C. SETS, 450
- OF SINGLE-LAYER COILS, 122
Detector Current Variations, 170
Output, Increasing, 267
Detuning and Quality, 145
Dictionary of Technical Terms {Second Edition), 244
Diode Circuits, H.F. Chokes, 82
— Isolating from Pick-up, 566
~—— QUALITY FOUR, 292, 308
—— Quality Four, Range of Reception, 468
~—— Rectification and Bias, 9
Diodes and Negative Bias, 341
-~ and Pick-ups, 390
Direct Comparison, Gramo&hone, Microphone and Yoice, 317
Direction Finding and the Heaviside Laver, 361
Discussion, Value of (Correspondence), 284
DIST.-\%T_ RECEPTION NOTES, p. 230 and Subsequen'
CERS
- Sensitivity Control, 361
DISTORTIONLESS L.F. VOLUME CONTROL, 513
—- VOLUME CONTROL, 61
Dividing Line Between H.F. and L.F., 93
DOMINION RECEIVER, TYPE S.G.P.3 (A.C.), 428
DUAL UNIT LOUD SPEAKERS, 29, 508
(Correspondence), 320, 524
Durrant, Flight:Lieut. R. F., in Charge of Wireless of Imperial
Air Routes, 477

E.A.Q. Short-wave Station at Aranjuez, 317

Earth, D.C. Mains Sets, 82, 129, 372, 586

—— The American ' Ground ”* 448

Earthed Condensers or Earthed Coils ? 170

ECLIPSE, WIRELESS, 143

Edinburgh and Glasgow Rivalry, 21

EDISWAN H.T. BATTERIES, 267

EIFFESLP’;O\YER STATION (ON THE SPOT), Nov. 11¢4,

"° . $3

Eindhoven, P. C. J., Re-opening Delayed, 301

EKCO THREE-VALVE CONSOLETTE, MODEL
{A.C. MAINS), 264

Electone Programme Selector, 584

Electrolytic Condensers (Precautions), 487

——— Condensers Unsuitable for A.C. Circuits, 170

Eliminating H.F. Stage, 468

Eliminator Input Voltage, 495

Loading, 204

Eliminators, Fixed-voltage Impracticable, 306

Empire Broadcasting by B.B.C., 89, 155, 186, 251, 387, 407,
439, 445, 407, 483, 523, 535, 536, K82

M.23
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Empxre Broadcasting (Correspondence), 134, 169, 350, 524
B OADCASTI\G (CO\GRATLL ATION TO THE
B.C.) (Editorial), 54
BROADCA%I‘XNG, DAVE\'TRY HAILS THE EMPIRE
4

55
BROADCASTING, THE FACTS ABOUT, 3534
BROADCASTING, THIS DAVENTRY PROJECT, 347
Departinent "' B.B.C., Mr. C. G. Graves, Director, 133
ENLARGED WIRELESS WORLD (Editorial), 1
Enox Pocket Saw, 461
Epock Dual Loud Speakers, 92
20C Loud Speaker, 539
Frie Resistors, 461
 Ether Wave " Organ (Givelet-Couplex) (Correspondence), 427,
Europcan Broadcasting Statlons, Wavelength Vagaries gs
Checked by U.LR., 460
— Programmes, Amencan Opinion on, 245
Extending Waverange, 478
EXHIBITIONS: Aherdeen, Sept 5th-24th, 245;
Radio Show, Aug. 19th-28th, 149, 245 280 ;
Radio, Sept. 18th-24th, 277;
Feb. 1933, 688, 579 ; Brmton Bon l\larché Sept. 3rd,
245; Brussels, Sept 3rd-10th, 106; Copenhagen,
QOct. 21st, 385; Dublin, Sept. 19th, 124 Edinburgh,
Oct. {2th-22nd, 66, 317 Glasgow, Sept 28th-Oct. 8th,
317 ; Inventions, \Vestmmster, Oct. 5th, 67, 317;
MANCHESTER, Sept. 28th-Oct. 8th, 245, 277, ‘}01 318;
Milan, Sept. 10th-20th, 182; New York, Small Trade
Show, 124, 402 ; OLV\IPX-\, Aug 19th, 84, 115 142, 15
1566, 18: 221 ‘2.)‘) 261 ; Paris, Sept. ?th 106, 182, 301
Physical Society, Jan. 1033, H57, 579 ; 'Swiss Regiona]
Shows, 107 ; Vienna, Oct. 8th, 385.

Berlin
Bristol
British Industries Fair,

FACTS ABOUT EMPIRE BROADCASTING, 3464

Fading or Intermittent Fault, 19

——= (WHY SIGNALS FADE), 440, 155

FARADAY ALL WAVE SUPERHET, 408

Fécamp (Radio Normandie) Improvements, 277
Proposed 60 kW. Station, 557

Ferranti Model A.C.G Amplifier, Rectifier for, 18

—— SUPERHET (A.C. TRANSPORTABLE), 12

Ferrié Grand Prix, 460

FERROCART COILS, 272 312, 368, 393

Filt Earthing Device, 386

Filter Adjustment, 63, 316

Filtering, Imperfect H.F., 170

Finland, Amateurs Admmed to International Radio Union,

40

First Detector Current, 82
¢ —— Principle of Television "’ (Correspondence), 250
Five-Metre Field Day, 85
-METRE * FOURSOME " (AMATEUR TELEPHONY
TESTS), 360
FLEXIBLE BAND-PASS UNIT, 358
Football, Running Commentaries, 125
FOREIGN BROADCAST GUIDE, 20, 47, 136, 170, 222, 252
LISTENING, ATTRACTION OF, 150
- Programmes (Correspondence), 44
STATION TUNING CHART-INSTRUCTIONS, 340
“ Four-in-One " Gramophone Records, 182
-range Superheterodyne (Farraday Allwave Wireless
Ltd.), 369
TFTRAME AERIAL, WHEN IT IS WORTH WHILE, 96
France, *“ Anti Static Congress "' in Paris, 107, 422
Projected Tax for Listeners, 301, 317, 477, 517
Radio-LL to Suspend Short-wave Transmnssxon:, 339
SETS AN EXAMPLE (INTERFERENCE LEGISLA-
TION) (Editorial), 469
Free Bias for Battery Set, 330
Bias System, 72, 430
Field Current, 82
Freiburg, Pro;ected New Station, 261
Frequency and Metres in Considering S.-\W. Reception, 170
Changer, New, 306
\lODULATlO\I AND INTERFERENCE (Edltonal), 51
MODULATION AND INTERFERENCE, 52
Range (Correspondence), 91
-—— Tests for Listeners, 422, (Correspondence), 466, 537
French Broadcasting Scheme, 66, 104, 149
Regul:mons for Tourists’ Sets, 439
Full 0’ Power Dry Cell. 112, 640
FUTURA SIX (STA\DARD BATTERY CO.), 304
FUTURE OF THE TUNING NOTE (Editorial), %

GANGED Condensers, Checking, 275
Ganging Condensers, 185, 526, 559. 566
Frame-aerial Circuits, 93
MATCHING COILS, 254
OSCILLATOR, 224
** Gap ” Lightning Arrester, 90
Garrard Record Changer, 461
GECOPHONE FOUR-VALVE D.C. MAINS
RECEIVER, 370
G.E. Co.’s Radio Convention at Coventry, 36
(;enn:m Broadcasting Museum, 30
- Broadcasting Stations, New Call, 385
Broadcasting Upheaval and Reconsxruction, a7, 107, 149,
302, 317, 330, 499
Law, Publication by Broadcasting, 11
Television Society, 11
Germany, Broadcasting Stations Attacked, 124
Broadcasting Stations Linked by Telewnlers, 557
Gladenbeck Loud SEIeaker Movement, 57
Golders Green and Hendon Radio Society Field Day, 37
Goldsman Service, Kilburn, 43
Goltone Components and Screened Tubing, 112
— Mains Connector, 68
Terminal Block, 303
‘ Government Hour ”’ in German Programmes, 10
Grdmo hone Amplifiers in Church, 8
UIPMENT (TRE\D OF PROGRESS), 242
Plck -up for * Autotone,’’ 46
—— Programmes in French Broadcasting, 84
——- RECORDS (THE RECORD—AND THE FUTURE),
)()3
Greece, First Broadcasting Station to be Opened, 477
Grid Bias, Adjusting, 372
Bias, Disconnecting, 352
Bias for Battery Valves, 302
——- BIAS, THE REASON FOR, 443
Bias Voltage from D.C. Malus. ..:0
Circuits By-pass Condensers, 5
CIRCUIT OF DETECTOR (SlG\’-\I THROUGH
THE RECEIVER), 462

“NOMAD

HAMILTON, Mrs. M. A, New B.B.C.
Harbros Insulated Aerial Wire, 287
Haynes * Quality ” Receiver (A.C. Four-valve), 32
Heaviside Layer and D.F., 361
Heayberd Mains Transformers, 525
HESTON AIR PORT (WEATHER SERVICE FOR ALL), 76
H.F. Choke Efficiency, 421
HIGH INDUCTANCE SMOOTHING CHOKE, 258
-note Response, 4130
HILVERSUM STATION (ON THE SPOT), 577
- Station, Increase in Power, 317
Hire-purchase Sets with Slot Meters, 11
HISTORICAL INSTRUMENTS (Editorial), 7
H.M.V. SUPERHET PORTABLE SIX (\IODEL 459), 324
Holland, Illicit Broadcasting, 399
HOTEL, WIRELESS IN MODERYN, 379
HOW MANY VALVES? RECTIFIER INCLUDED?
(Ediftorial), 449 (Correspondmce), 505, 564
—— TO TUNE
H.T. BATTERY ECONO‘HY (EXTRACTING MAXIMUM
PERFORMANCE), 394
HUM, CURING, 249
~——, Eliminating, 19, 403, 534
Hungarian Government and Proposed Tax on Listeners, 301

Governor, 552

ICELAND, Civil Servants to Broadcast, 106
I.F. Band-pass Couplings, 9
Coupling Transformers, 4.:8

l\lI’hD\\CE (Encyclopedia), 8

—— THE IMPORTANCE OF, 551

IMPROVING STABILlTS;‘}POlNTS IN DECOUPLING), 60

INDUCTANCE (Encvclop. 32

INFLUENCES AT OLY \lPlA (Editorial), 171

Instability, H.F. Preventing, 316

Interaction Between Mains and Set, 316

INTERFERENCE AND LEGISLATION (CO-OPERATION
9;; rT“E ELECTRICAL INDUSTRY) (Editorial);
27, 647

= B\ TRA\[\VAYS—-‘\ NOVEL ARGUMENT (Editorial),

CR[ 'SADE (Editorial), 289, 331, 373, 489
(Correspondence), 538, 585

ELIMINATING BY BALANCE WAVE TRAP, 274
E;LIMINATING, **CUTTING OUT THE CRACKLE,”
374

ELIMINATING—WHISTLE SUPPRESSOR, 396

HUNTING (SUGGESTED SCHEME) (Editorial), 289,

331, 373
from ** Man-made Statics,” etc., 125, 385, 460, 499
LEGISLATION, FRANCE SETS A'\I EXAMPLE

(Editorial), 464
Mains {Correspondence), 411
- Second-channel, 488
Intermediate Frequency, Estimating, 576
International Language (Correspondence), 411
— Listeners’ Union, Suggested, 10
INTERVALVF COUI’LI'\'G {Encyclopeedia), 58
—— CQUPLING H.F. (SIGNAL THROUGH THE RE-
CEIVER), 424
lnvenuons ImemauonalExhxbmon Westminster, October 5th,

Trish I‘ree State High-power Station at Athlone, 302, 387, 517,
535, 579
Free State, Radio Trade Affected, 182
IS WIRELESS DEARER ? (de'lon'al), 75
Italy, Licence Fee for Visitors' Sets, 460

JAMAICA, Amateur Transmitters in, 368
J. B. Unitune Condensers, 461
—— Condensers, Prices Corrected, 287
Jointing Tinsel Leads, 124
JUDGING QUALITY BY EAR, 486
- Quality by Ear, Suitable Gramophone Records, 538
Junit S.G. l.olos Valve Holder, %0

KAUNAS, Lithuania (Foreign Broadcast Guide), 252

—— Lithuania, Increase in Power, 317

Kentish Town and District Radio Society, 77

Kinva Tone-Correction Coils and Chokes, 287

KIRCHHOFF'S LAWS (Encyclopzdia), 128

KIT SET, NEED FOR A DEFINITION (Editorial), 413
{Correspondence), 46t

Kniffy Radio Pin for Flex, 303

LABORATORY TESTS (WWeckly Feature)

Lamp Resistances, 185

Lamplugh * Silver Ghost "’ M.C. Loud Speaker, 362, 406

LANGUAGE GRAMOPHONE RECORDS, NEW (Editorial)
25

GRAMOPHONE RECORDS, NEW, 45

Lausanne, Microphones at, 10

League of Nations, Broadcasting, 339, 357

Leaky Coupling Condensers, 19

Leeds Studio, &

Leipzig High-Power Station, 339, 309, 422, 459

Level Crossings, Suggested Safety Device, 357

Lewcos L.F. Transforners, 583

LICENCE, HOW MANY RECEIVERS COVERED BY
ONE ? (Editorial), 489  (Correspondence), 505

——— Fees by Instalments, Suggested, 385

L.icENCES, Great Britain and Germany, 86 ; Germany, Number

Decreasing, 399 ; Great Britain at 'End of July, 245 ;

Great Britain, 5,000,000 reached Oct. 20th, 423 ; Great

Britain, Oct. 31st, 5,010,234, 409 ; Italy, 239,000, 499 ;

\Ianchester and Bournemonth 245 ; North of England,

Lille, Nevs Offices and Studios, 499

Limit * Reliance ”’ Pick-up, 406

Lisbon, CT1AA (Foreign Bmadcasi Gutde), 170
Lissen Choke and Precision Condenser, 68

—— TWO-VALVE A.C. RECEIVER, 484
Local Interference at Newcastle, 430

Loewe * Varitone " Loud Speaker, 525
Tabular Condensers, 560

Long-Distance Listening, 105
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ILONG-WAVE BROADCASTING (Editorial), 587
—— -Wave Troubles in All-wave Receivers, 526
LOTUS BAND-PASS THREE A.C. MODEL, 388
——S8.G.4 SUITCASE PORTABLE, 38
LOUDNESS OF SOUND, 78
LOUD SPEAKER CURVES, 474, 500
——~SPEAKER DEVELOPMENTS _ (TREND OF PRO-
GRESS), 240
- Speaker Extensions, 341
Speaker Extra, Providing Field Current for, 222
Speaker Matching, 448
Speaker Moyement, Gladenbeck, 57
SPEAKER, THE POSITION OF, 479
SPEAKERS, DUAL UNIT, 29
SPEAKERS, DUAL UNIT (PRIMUSTATIC), 99
—— Speakers, Noisy, 124, 125
—— Speakers, Power-handling Capacity (Correspondence), 70,
— Speakers, Power-handling Capabilities, 295
Speakers, Rectified Current for Field, 138, 392, 435
SPEAKERS, TWO FROM ONE SET, 298
Low-voltage D.C. Supplies, 275
Luxemburg H.P. Station on 1,250 Metres, 36, 240
~— Not to Transmit on 1,250 Metres, 558
Station, Wavelength Unsettled, 301, 399, 459, 536
Sunday Programine Time, 66
Lyons Q.M.B. Switches, 287

MADRID, Projected New 120 k\V. Station, 149
—— Radio Convention, Sept. 3rd, 84, 111, 245, 261,
439, 579
MAGNETIC FIELD (Encyclopadia), 220
—— FIELD STRENGTH (Encvclopedia), 220
Mains Frequency, Checking (Correspondence), 537
—— Low-periodicity Adapting Receivers for, 306
Manchester and Bournemouth, Licensed Sets, 245
— RADIO SHOW, 318
MARCONIPHONLE MODEL 252 BATTERY SET, 562
—— TYPE 248 RECEIVER (BATTERY SET), 108
Marconi’s Ultra-short Wavelength Transmissions, 182
Marseilles, Projected 120kW. Station, 579
MATCHING COILS, 254
—— Coils, Final Adjustments, 521
Measureinents, Misleading, 93
Conditions for, 252
Measuring A.C. Voltage in Valve Heater, 270
Melbourne S.W. Coil and Rotary Switch, 42
-—— Mains Chokes, 539
Metal Rectifier and Delay-action Switch, 72
Meter Sensitivity, 129
Microfuses, Flat Type, 406
** MICROMESH ” STANDARD A.C. VALVES, 102
(Correspondence), 284
Microphone and Loud Speaker, Using, 352
—— ‘“ Hissless "’ Developed by Capt. Round, 343, 423
— Moving-coil Tvpe, 423
iicrophonic ** Condensers, 288
—— FEED-BACK PHENOMENA, 98
Midland Regional to be Transferred to Droitwich, 89
Mines, Short-wave Equipment, 557
Milnes H.T. Unit, 287
Minifie Radio-gramophone Cabinet, 504
MODERN D.C. THREE, 550, 568
Modern Straight Five, 46, 136
- Straight Five, Blue Prints for, 244, 378
Straight Five (Corresponacnu), 505
MONODIAL A.C. SUPER, NOTES ON, 56
—— A.C. Super (Concspondenci), 44, 378, 466
-—— A.C. Super, 47, 330, 3
—— A.C. Super, Blue Prmts for, 244, 378
-—— A.C. Super and Hum, 94
—— A.C. Super, Specialised, 222
—— D.C. SUPER), 478, 490, 510
—— D.C. Super (correction), 531
D.C. Super, Detector Anode Voltage, 586
Morse Interference (Correspondesice), 411, 434, 466, 564
Practice Transmissions by R.N.W.A.R., 317
MOVING COll. LOUD SPEAKER (Encyclopadia), 410
MUHLACKER BROADCASTING STATION (ON THE
SPOT), 457
Multi-wire Aerials, 252
Munich High Power Station, 399, 459, 535
MURPHY ‘A3 PEDESTAL” RECEIVER, 83
—— A8 SUPERHETERODYNE, 502
Music, German Society for Electrically Produced, 399
Halls and B.B.C. Quarrel, 582
Lectures on Technical Considerations in Broadcasting,
by Adrian Boult, 507

297, 301,

NANKIN, New 75 \W. Broadcasting Station, 517, 535
Nashville Station, WSM, 878ft. Mast, (7, 107
National Radio Service Co., 67
NAVIGATION BY WIRELESS, 26
Negative Smoothing, 586
New Amateur Call-signs and Changes of Address, 111
— — BATTERY CIRCUIT (QUIESCEMT PUSH-PULL
{Editorial), 567
——DEVELOPMENT IN TUNING COILS, 272
—— DUAL LOUD SPEAKER (PRI\IUSTATIC), 99
—— IDEAS IN AMERICAN SETS, 518
—— Jersey, Proposed Station for Negro Population, 422
—— LANGUAGE RECORDS (Editorial), 25
—— LANGUAGE RECORDS, 45
—— MILESTONES IN COMMERCIAL WIRELESS, 572
PATENTS ACT, 276
READERS' NUMBER (Editorial), 307
TUNING COILS, THE (Editorial), 271
TUNING COILS, 312
YORK’S GHOST SHOW, 402
— Zealand Amateurs, 385, 399
— Zealand, Proposed Improvements to
Stations, 277
Newcastle Station on 211.3 Metres, 156, 269
NEWS BY TELEVISION (\lARLON'I SYSTEM), 101
- by Television, Baird Co.’s Claims, 259, 385
—— FROM THE CLUBS, 77, 342, 400, 488 506
—— OF THE WEEK (Wezkly Feature)
Noise in Receiver, Exterual or Internal Cause, 412
NON-INDUCTIVE CONDENSERS, 33
Norman, Mr. R. C., New B.B.C. Governor, 558
North Middlesex Radio Society, 77
Nottingham Re-diffusion Service and Chart of Listeners,
Preferences, 445
NOVEL ARGUMENT (TRAMWAYS' INTERFERENCE)
(Editorial), 307
~—— Loud-speaker Movement (Gladenbeck), 57

Broadcasting
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N.P.L. Precision Modulation Tests, 301

—— Ultra-short Wave Apparatus, 11

“NUTS TO CRACK,” 40, 88, 132, 262
Nyiregyhaza, Hungary, Testing on 267 Metres, 579

OHM’'S LAW (IWireless Encyclopadia), 446
Old Four-valve Receivers, Reviving, 534
OLYMPIA, 1932, (Editorial), 115
1932, Post Office Exhibit, 142
——— 1932, B.B.C. Exhibit, 142
——= 1932, EXHIBITIORS AND PLAN OF STANDS, 152
—— 1932, WHAT TO SEE AT THE SHOW, 156
— 1932, STAND TO STAND REPORT, 187
1932, Round the Demonstration Rooms, 221
1932, AFTER THE SHOW (Editorial), 253
1932, DEMONSTRATIONS (Editorial), 253
1932, Value of Orders Received, 261
—— Show Evening Standard Prizes, 182
Olympic Games Station W6USA, 111, 149
ON THE SPOT (FOREIGN BROADCAST STATIONS),
Nov. L1th Supp. ii, 457, 498, 577
Opera at Broadcasting House, 133, 155
Broadcast, 186, 279, 477, 523
Operators Unemployed (Correspandence), 537, 585
Organ for Concert Hall of Broadcasting House, 155, 186
Oscillator Feed, 31
—— FOR GANGING, 224
Valve, 19
Ottawa and Empire RBroadcasting, 251
- Conference, Possible Wireless Arrangements, 10
OQUR THANKS (Editorial), 51

‘Output and Sensitivity, 487

OUTPUT STAGE, CHOOSING THE RIGHT VALVE, 432
~—— STAGE (SIGNAL THROUGH THE RECEIVER}540
Valve, Underloaded, 114

Overheated Grids, 341

PARIMA Selenium Cells, 18
Paris P.T.T, Broadcasting Permitted, 85
PATENTS ACT, A NEW, 276
POSITION OF THE LOUD SPEAKER, 479
Poste Parisien Station, 477
PENTODE SELF-NEUTRALISED, 110
Pepper L.F. Choke, 18
PERMEABILITY TUNING, 5§75
Pertrix Ultra H.T. Battery, 303
PHIL.CO SUPERHET MODEL 56 (A.C. AND D.C.), 464
PHILIPS *' SUPER-INDUCTANCE ”’ RECEIVER, TYPE
630A, 348
Physical Society’s Exhibition, Jan., 1933, 557, 579
PICK-UP RESONANCE AND NEEDLE SCRATCH, 533
-up Tone Control, 266, 39i
Pilot Authors Kit Service, 182
*‘ Pirates ”* Wireless, 106, 357, 423
Pitt, Mr. Percy {Obituary Note), 507
POLAR EXPEDITION (RADIO RESEARCH BOARD), 17
—— Superhet Condenser, 504
Police at Bradford Assisted by Amateur Transmitters G5VC
and G2DR, 67
- Radio for Edinburgh, 302
—— Radio Tests and Practice, 245
~——= WIRELESS, POCKET RECEIVER WITH CALLING
DEVICE, 268
PORTABLE, THE AUTOTONE, 2
-—— Sets, Tuning Range, 129
Portables, Two-Unit, 65
Portsmouth and District Wireless Society, 77
Yost Office * Anti-pirate '’ Campaign, 89, 357
Office Exhibit at Olympia, 142
—— Office Wireless Telephony Service, Secrecy Assured, 339
Potentiometer Resistance Valves, 72
—-— Graded, 403, 576
Poulsen Telegraphone, 123
Power of Broadcasting Stations, Limitation, 579
-—— Transforiner, Input and Output Current, 270
Unit Limitations, 72
PRACTICAL HINTS AND TIPS (Weekly Feature)
Transformer Construction (Correction), 48
PRIMUSTATIC DUEL LOUD SPEAKER, 99
PRINCPIAL QF THE SUPERHETERODYNE, 174
Promenade Concerts, 21, 41, 71, 113, 182, 279, 324, 507
PULSE OF THE RECEIVER (TESTING METER), 401
Purves, Col. Sir T. F., Retirement, 517
Push-Pull, Resistance Coupled, 47
—— -Pull, Matching Valves, 362
PYE MODEL *“ K" RECEIVER (A.C), 62

QUALITY and Frequency Range (Correspondence), 16, 69, 134,
135, 250, 284, 350, 434
JUDGING BY EAR, 486
Suitable Gramophone Records, 538

R. & A. * Vietor "' Loud Speaker, 386
RADIO-AID ACOUSTIC AMPLIFIER (FOR THE DEAF),

391
— AND THE METEOROLOGICAL SERVICE, 119
Furniture and Fittings, Ltd., Cabinets, 506
L.L., Paris, * Auto-suggestion *’ Transmission, 10
L.L., Paris, Short-wave Transmissions Suspended, 339
- Nations,”’ Prangins, Transmissions, 339, 357
Nations,"" Prangins, Change of Wavelengths, 399
Paris ”’ to Broadcast Opera, 124
Paris " to Broadcast Opera, Permission Refused by
Ministry of Fine Arts, 149
—- Research Station, Slough, Unknown Station Heard, 277
—— Service (London), Ltd., 400
—-—Trade, Has it a Bad Naine ? (Correspondence), 70
RADIOLYMPRESSIONS, 180
Railway Coach, Broadcasting Equiptnent in Australia, 557
R.C. Electric Soldering-iron, 4147
Reaction Windings, 559
-—— with a Diode, 546 1
READERS’ PROBLEMS (Weekly Feature)
Reading Covers for Wireless World, 244
—— PRINT BY PHOTOCELL, 548
REASON FOR GRID BIAS, 443
RECEIVER DESIGNS (TREND OF PROGRESS), 231
RECEIVERS FOR DISTANT RECEPTION (Monodial A.C.
Super, Modern Straight Five, Power Unit for Modern
Straight Five), 24
~—— Choice of, for Medium Range, 546

RECEIVING AMERICA (Editorial), 373
(Correspondence), 378, 427
RECORD—AND THE FUTURE, 203
Recording Programmes by B.B.C., 89, 155, 387
Records Charged with Frictional Electricity (Correspondence),
A

427

Rectifier Metal, Apportjoning the Volts, 170
—— Output (Curve), 437

Valve, Fitting Extra Valve in Parallel, 222

— Valve, Short-lived, 222

IRectifiers in Paralle!, 546
Red Diamond Twin Switch, 386
Resistances, Adjusting, 534, 576
RESONANCE CURVES AND TUNING, 364
R.I. Antinodal S.\. Amplifier Adaptor, 43
Riga Broadcasting Station, Increase in Power, 317
Resistance Combinations, 1368
ROME, RADIO ROMA (ON THE SPOT), 498
Rotor-ohms for Variable-mu Valves, 68
Roumania, Penalties for * Man-made " Static, 261
—— Projected 150 kW. Station, 149, 579
Round the Demonstration Rooms at Olympia, 221
ROYAL NAVAL WIRELESS AUXILIARY RESERVE, 176

{Editorial), 223

- Naval Wireless Auxiliary Reserve, Morse Practice, 317

— Naval Wireless Auxiliary Reserve, Meeting on Nov.
23rd, 460

R.S.G.B. Conventionette at Manchester, 339

Mr. J. Clarricoats Appointed Secretary, 579

Transmitting Tests, 439
Rule of Thumb Calculations, 391
Russia, Broadcasting Plans, 124
——— Projected 1,000 k\V. Station, 579

SAFEGUARD for Qutput Valves, 267
Saltzman, Maj.-Gen. C. M., Retires from Federal Radio Com-
mission, 124
SAVAGE PORTABLE A.C. AMPLIFIER, MODEL C/8W,
86

Saving H.T. Volts from D.C. Maius, 227

Scales. 100 Divisions or 180 Degrees, 92, (Correspondence), 134

School Broadcasting, Suitable Sets for, 251
Wireless Sets, Chesterfield and Derby, 66

Scott Centenary, 279

——— Sessions L.F. Choke, 406

Scottish National Station, 113, 133, 251, 269, 343

—— Radio Exhibition, Edinburgh, Oct. 12th-22nd, 66

Regional Station to Start Testing in August, 71
Regional Transmitter (Correspondence), 45

Scrapping Old Sets, 20

Screen Current in Pentode, 270

—— -grid Valve as an Amplifier, 250

Screened H.F. Leads, 576

Screening Grid Voltage, Maintaining, 478

—— Syminetrical, 458

SECOND-HAND SET (Editorial), 171

Secret Switch for Limiting Anode Current, 372

Selectivity and Range, Increasing, 495

—— AND TONE CORRECTION, 356
METHODS OF CUTTING OUT INTERFERENCE,

)

332
Seradex Resistances, 351
Series-parallel Valve Groups, 566
SERVICE AFTER PURCHASE (Editorial), 393
SERVING THE EMPIRE, BRITISH MANUFACTURERS’
OBLIGATIONS (Editorial), 149
Shocks fromn D.C. Sets, 294
Short-wave H.F. Amplifiers. 283
—— Wave Commercial Sets for Empire Broadcasting, Mr. J.
H. Whitley's Advice to Manufacturers, 357
-wave Converter, 508
——— -wave (7 Metre) Tests by B.B.C,, 186
WAVE BROADCASTING STATIONS, 417
~——-WAVE TELEPHONY (A FIVE-METRE * FOUR-
SOME ") 360
—— WAVE TWO (BATTERY SET), 400, 414, 561
Sideband Loss, Variable, 20
SIGNAL THROUGH THE RECEIVER, 344, 364, 382, 404,
424, 462, 480, 540
Simnplified Circuit Diagrams, 294
SINGLE VALVE FREQUENCY CHANGERS, 74, 110
Slade Radio Society Radio Play, 36
Slektun Super Transformer, 426
Smal! Advertisements, Notice, 67
Smallest Wireless Set, 85
Smith's Anodex Batteries, 525
Smoothing Choke, Extra, 114
More Necessary With Increased Magnification, 20
SOUND INTENSITIES (VOLUME LEVEL), 419
——LOUDNESS OF (SENSITIVITY OF EAR), 78
—— RECORDING FOR THE AMATEUR, 377
— Sales Mains Transformer, SS; VM5, 426
Southend General Hospital Installation, 277
Sovereign Vari-choke, 90
Spain and Catalonia Broadcasting Conflict, 106
: Penalties for Oscillation, 10
SPEECH FROM SHIP TO SHORE, 514
Spindle Connection, 105
Sponsored Progratnmes in U.S.A,, 11
— Programmes in Irish Free State, 579
S.S. ¢ Rex " Wireless Equiptnent, 454
STABI‘L‘ITY, IMPROVING (POINTS IN DECOUPLING),
)

(MODERN RECEIVERS) (Editorial), 95
Stable and Unstable Receivers, 448
Stamnboul, Proposed New Station, 517
S'I'RNI:;ARD FREQUENCY TRANSMISSIONS BY N.P.L.,
97

STATIC INTERFERENCE (Editorial), 271

Steel-framed, Buildings, Aerial for, 288

‘* Stenode ** Description Phampkhlet, 107

—— RECEIVER, EIGHT-VALVE A.C. RADIO-GRAMO-
PHONE, 246

STRAIGHT THREE (BATTERY MODEL), 520, 28

Stratosphere, Exploring by Balloon, 106

Stray Capacities, 185, 488, 534

Strengthening Low Notes, 83

STUDIO CODE OF SIGNS, 263

Summer Time—Confusion at Home and Alroad (Correspon-
dence), 427

Super-efficient Detector Circuits, 412

SUPERHET, A NEW DEVELOPMENT (SINGLE VALVE
FREQUENCY CHANGERS), 74

-—= Decoupling, 46

—— Intermediate Frequency—Why 110 kc 7 352

WIRELESS WORLD BABY, 121, 138, 228

5

Superheterodyne, Four-range (Faraday All-wave Wireless,
Ltd.),

—— THE PRINCIPLE OF, 174

Supplementary H.T. Battery, 421

Switch Contacts, 20

Switching Procedure, 508

Symphony Concerts, 186, 269

TAL-AVIV, Palestine (Jewish Broadcasting Station), 66
Tatsfield, B.B.C. Listening Post, 279
Telefunken Gramophone Records, 182
Telegraph Condenser Co., Type 87 Condensers, 583
TELEPHONY, SPEECH FROM SHIP TO SHORE, 514
TELEVISION, MARCONI SYSTEM FOR NEWS, 101
Baird Co.’s Claims, 259
Demonstration to British Association, 277
in Germany, New Development, 182
— on Ultra-short Waves, 21
— Society and R.S.G.B. Jolnt Meeting, 422
— Transmissions by B.B.C., 41, 113, 186, 535
— Ultra Short-wave and Double Modulation, 106
TELSEN MACNAMARA RECEIVER, A.C, 544
—— Radiomag *’ Notice, 277
— Screened Coil, 560
Tesla, Nikola, Seventy-sixth birthday, 124
Testing by Substitution, 30
— by Ellimination, 136
— for ** Softness,” 9
— H.F. Chokes, 145
— Receivers (General), 508
—— VALVES IN RECEIVER, 401
with Headphones, 559
THIS DAVENTRY PROJECT, 347
Tone Control and Volume, 316
~—— Control Losses, 94
- Control and Magnification, 362
—— Correction (Correspondence), 524
—— CORRECTION EXPLAINED, 172
Correction, The Cost of, 204
TOO MANY VALVES—A CASE FOR WEEDING OUT
(£ditorial), 353
TO OUR NEW READERS (Editorial), 331
Toulouse (Radio) Power Raised to 60 kW., 422, 459
Trade Notes, 461, 560
Transformer Voltage, L.T., 114
Transformers, Mains Testing, 114
—-—and Chokes, Points for Manufacturers (Correspondence),
135
-—— Which Tapping for Mains Supply ? 330
TRANSMITTEPIES' NOTES AND QUERIES, 111, 366, 476
TREND OF PROGRESS (Editorial), 223
OF PROGRESS (RECEIVERS, Etc., etc.), 231
Trimmers, External, 46
TRIX 50-WATT POWER AMPLIFIER, 225, 285
——— Mains Components, 90
Tunewell Band-pass Coils, 42
TUNING CHART, HOW TO USE, 310
Chart, Use of, 392
— COILS, NEW DEVELOPMENT, 272
-—— COILS, THE NEW, 312, 368
— COILS WITH MOVABLE [RON CORE, 575
Effects Made Visible, 430
NOTE, FUTURE OF (Ed:torial), 95
(Correspondence), 284, 350
~= Scales {Correspondence), 508, 585
Tunewell Wire-wound Potentiometer, 351
TWO SPEAKERS FROM ONE SET (COMPENSATING
CIRCUIT), 298
Station Receivers, 403
Unit Construction, 342

ULTRA-SHORT Wave Broadcasting in Berlin, 385

——— -short Wave (15 c.n.) Communication Between Lympne
and St. Inglevert, 477

—— -short-wave Telephony,-South Wales and West of England,
357

—— -short-waves for Aircraft Guidance, 84

—— -short-waves (50 c.m.) Marconi’s Experiments in Italy, 517
‘“ UNBIASED " (Weckly Feature)

Universal A.C.—D.C. Sets (Ostar Ganz), 521

Utility Horizontal Scale, 426

VALVE Adaptors, 185
— CURVE, AN EXPLANATION, 438
DATA (Editorial), 413, 431
for Each Loud Speaker, 145
———— New V.M.S.4 for Monodial A.C. Super, 19
Repairing, 31
S.G., As an Amplifier, 250
——— Tests, IKeeping Records of Condition, 521
—— VARIABLE-MU (SIGNAL THROUGH THE RE-
CEIVER), 404
—— Voltmeter. Mains Operated, 20
—— WHEN IT GOES WRONG, 6
Valves. A.C., Life of, 47
~—— Warming Up, 540
—— Burning Out Due to Incorrect Interconnection, 330
——— D.C. Extravagance of, 145
—— FOR SUPERHETS, 435
—— HOW MANY? (SHOULD RECTIFIER BE IN:
CLUDED) (Editorial), 449
(Correspondence), 44, 91, 505, 564
~—— TESTED, Standard * Micromesh " A.C., 102
—— Testing for Intermittent Faults, 390
——-THIS SEASON’S (TREND OF PROGRESS), 243
——TOO MANY, A CASE FOR WEEDING OUT
(Editorial}, 353
Variable-Mu : Bias Values, 508
— Variable-mu, Voltages for, 136
Varley Rectatone Transformer, 447
——— SQUARE PEAK THREE (A.C.), 126
SUPERHETERODYNE (A.C.), 580
Vatican Station, Ultra-short Waves, 439
Vaudeville ** Command Performance " for Prince of Wales, 445
Vienna Broadcasting Co:, Year's Working, 61
~—— New 120 kW Broadcasting Station at Bisamberg, 599, 459,

579
Visual Tuning Indicator, 125
‘‘ Voice Beautifier " in U.S.A., 37
Voltage Adjustments, 19
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Volume and High-Note Loss, 31 A

—— Control Adding to Output Transformer, 526

~—— Control and Quality, 72

-—— Contrnl, Continuous, 352

—— CONTROL, DISTORTIONLESS, 61

—— CONTROL, DISTORTIONLESS, I..F., 513

—— Control, Eliminating Crackling. 559

—— Control, * Radio " and ** Gramophone " Combined, 341

"WALKER, Mr. D. Arrives from Australia, 21

Warsaw (Foreign Broadcast Guide), 47

Wates Rotary Converters, 68

WAVELENGTH ALIOCATIONS, AN
SCHEME ? (Editorial), 431
(Correspondencer, 434, 505, 537

~—— Conference in Switzerland, 1433, 558

—— PROBLEM, 146, 183

Wavenieter, Absorption Type, 437, 487, 586

ALTERNATIVE

ABACS, Self Induction of Single-layer Coil, 123
Absorption Wavemeter, 437
A.C.-D.C. Set, Basic Circuit (Diagram), 521
—— Valvesin D.C. Set (Diagram), 105
Ad-a-Grams Radio-gramophone Adaptor, 187
Adey Light-weigbt Baby Portable, 187
Aerial Comparisons (Diagram), 227
—— Coil, Dual-purpose {Diagram), 2562
——— Down-leads, Screened, 31
——— Tuning Systems {Diagram), 227
Aircraft Radio Installation on * Kent " Type Flying Boats, 28
—— Radio Installation on Mrs. Victor Bruce's Acroplane, 85
——- Radio Installation on New Empire Air Route, 1779-178
—— Receiver, Standard Telephones and Cables, Ltd., 77, 178
—-— Set on Prince Bibescu's Air ** Yacht,” 77
— Wireless Transmitter, 177
Alr Route to the Cape, 178
All-wave Recei ver, Wiring a Coil Base for, 577
Alpine Club Members with Short-wave Portable, 579
AMATEUR STATIONS:

G2KB, Mr. H. K. Bourne, Rugby, 346

2ACO, Mr. A. . Cole, Wallington, Surrey, 360

G2Y1, Mr, R. C. Horsnell, Wickford, Essex, 427

WIWYV, Mr. M. W. Weeks, Brookline, Mass., 585
American Bosch Co., Personal Radio Chest, 402
-—— Sets, New Ideas, 518-520
Amplifier, D.C. Gramophone {Diagram), 80
—— 50-watt for Reproducing Chimes in Church Tower, 499
Amplion MC22 Loud-speaker Unit, 162, 471, 583
—— New Pick-up, 188
Anode Circuit of the Detector (Diagrams), 480-481
-—— Feed System (Diagram), 30
Apollo Playing Desk and Record Cupboard, 188
Atlas, New Two-valve Set, 159
Australia, Outside Broadcasting from Ironworks, 347
Automatic Bias for Battery Sets (Diagram}, 330
——— Bias for Indirectly-heated Valve (Diagram), 341

- Coil Winder Co., Hartley-Turner, Moving-coil Chassis, 162
—— Coil Winder Co., ** Universal ” Avometer, 188
Gain Control, (Diagram), 290-292, 327-328
—— Variable Bias {Diagram), 266, 392
— Volume Control, 116-118

Autotone Portable, 3-5, 173
Coils in Two-circuit Tuner {Diagram), 412
Auto-transformer and Plain Transformer (Diagram), 252
Aylesbury-Trouton Moving-iron Chassis, 162

BABY Superhet, 121, 137-142, 228-220, 453-454
Superhet, Battery Model, 314, 334-837
Baird Ultra-short Wave Aerial, 245
——— Television Co., New Televisor, 11
Baker-Selhurst Moving-coil Units, 161
-—— -Selhurst Permag Loud Speakers, 188
——— -Selhurst ‘* Super Power "' M.C., 473
Balanced Wave Trap (Diagram), 274
Balancing Out Anode Current (Diagram), 94
Baldock G.P.O. Receiver, 514
Band-pass Filter for Twin Station Reception (Diagram), 458
-—— -pass Filters, Circuits and Resonance Curves, 382-384
Bari 20kWw. Station (Italy) Masts, 70
B.A.T. Resistors for Monodial A.C. Super, 43
B.B.C. Frequency Tests {Curie), 466 A
—— Radio-dramatic Star, * Ella van Noys,"” 133
Becker Kit Switch, 504
Bell Piano Co., ** European Three ** Set, 189
Belling-Lee, Plugs and Sockets, 189
Benjamin Transfeeder, 18, 163
Berclif Superhet 1.F. Transformer, 303
Berlin Short-wave Aerial in Funkturm, 277
Berlin’s First Woman Announcer, 66
~—— Radio Tower, 66, 284
Biassing Indirectly Heated S.G. Valve (Diagram}, 114
Bias-limiting Resistance and ** Secret '’ Switch {Diagram), 372
Blattnerphone Steel-tape Recording Apparatus, 378
Blue Spot, Model 99PM Loud-speaker unit, 161
~—— Spot, K252 Battery Receiver, 189
-—— Spot, Model 66R Unit, 470
Bookcase Used as a Baffle, 300
Bosch Gramophone Pick-up and Motor, 282
Bowyer-Lowe and A.E.D. Pick-ups, etc., 167, 189, 242, 362
Bradford Police, Wireless for Flying Squad, 84
Breslau, New Mast for High Power Station, 261
——- Station and Transmitter, 385
British Clarion Pick-up, 386
General Receivers, etc., 189, 190, 232
-——— Goldring Pick-up, 167
—— Ideal Patents, Dapticon Pick-up, 190
—— Radiophone Apparatus, 130, 190, 164, 167, 426
—— Rola, Dual Matched Spealkers, 212,
Rola, Dual Matched Speakers (Diagram), 565
Broadcasting House, Model of, 251
~——in a Train, 54-55
Brownie Dominion Mains and Battery Sets, 100
Bryce Power Pack, Model AB.2.P., 583
B.T.-H. Slow Speed Motors, 188, %43

— Sound-amplifying Van, 505
Bulgin Sundry Apparatus, 42, 130, 163, 161, 238, 530

\Vave-range, Extending, 270

Wearite QVC Volume Control and Resistance, 112

\Weather Forecasts from German Stations, 84

—— FORECASTING, THE METEOROLOGICALSERVICE,

119
——SERVICE FOR ALL (HESTON AIR PORT), 76
Weedon Power Link Radio Co., Box Baffles, 560
Wego Condensers, 539
West Regional Station, Erection of Second Mast, 297
Westinghouse H.T. Rectifiers, 130
WHAT IS A KIT SET (Editorial), 413
——— the Ear Hears (Correspondence), 91, 169
WHEN A VALVE GOES WRONG, 6
WHISTLE SUPPRESSOR (TUNED FILTER), 306
—— Suppressor, Connection to Loud Speaker, 488
WHITELEY AND SELFRIDGE STENODE RADIO-
GRAMOPHONE, 246
WHY SIGNALS FADE (GROUND AND SKY \WAVES),

440, 455
Wilburn and Co., Peak Condensers, 362

ILLUSTRATIONS

Burgoyne Receivers, 157, 191

Burndept Ethovernia Dial, 191

Burton, S.G.P. Radio-gramoghone, 191
—— Magnetically Coupled Filter Coils, 232
Bush Radio Three-valve Receiver, 159, 181

CABINETS by Radio Furniture and Fittings Ltd., 506
Caldwell's * Voice Beautifier "’ and ** Applause Meter,” 67
Calibration Curves, Plotting (Diagram}, 586
Camco Cabinets, 43
Car Radio (Philco Transitone Set), 575

Caruso's Gramophone and H.M.V. Auto-radiogram, 517
C.A.V. Gramophone Motor and Batteries, 192
Celestion Loud Speakers, 161, 192, 240, 471, 472, 560
Cellgrave ‘* Excalibar Three " Receiver, 192
Chakophone Junior A.C. Two, 192

Chalgrove Rotary-Stud Switches, 43

Challis Transforiner for Westinghouse Rectifier, 351
Charging Station, Improvised (Diagram), 65

Checking Ganged Condensers (Diagram), 276

—— Matched Tuning Coils {Diagram), 448

Clarkes ‘* Atlas "' Loud Speakers, Eliminators, ete., 161, 166,

193, 239, 322, 323

Clarion Valves, 193

Climnax Radio Gramophone, 159, 320

—— Balanced Band-pass Three, 193

Clix Plugs and Sockets, 193
Coil Testing {Two-range Tuning Coil) (Diagram), 412
Coils, Comparing Relative Efticiency (Diagram), 288
—— Single Layer (Diagram and abac), 122-123
Colourphone, A. L. Smith, Los Angeles, 106

Columbia Receivers, 103-104
Colvern Coils and Condensers, 194, 237
Combining H.T. and Grid-bias Batteries, 288
Compensating Condenser Adjustments (Diagram), 93
Condenser Added to Commercial Set (Diagram), 392
—— Tests (Diagram), 468 >
Cordo I.F. Transformer, 504
Cossor Receivers, 160, 105, 232
—— Valves, 168, 194, 243
Crypto Battery Charger, 195

'yﬁon Band-pass Unit Condensers, etc., 164, 185, 239

DARKNESS Effect on Wireless Transmission, 361
Darwin Two-claw Magnet, 240

Davenset Mains Transformer, 165, 447

Modern Straight Five, 195

Daventry Emgire Broadcasting Station, 554-555
- Station, Masts, 354350

Station, New Building, 507

——— Station, Transmitter Hall, 5568

Decoupling Anode Bend Detectors (Diagram), 222
Decoupling (Improvin%Smbility) (Diagram), 60
Delay Action Switch {Diagram), 267

Design of D.C. Sets (Diagram), 450-451

Dibben and Sons ** Cromwell ’ Set, 185-106

Dictz und Ritter Amplifying Equipment, 282

Diode as Detector in Old Four-valve Receiver (Diagram), 534
~—— Quality Four, 292, 308-311

—— Used with Pick-up (Diagram), 390

Disc Recording Apparatus, 377

‘* Discovery 11" D.F. Apparatus on, 27
Distortionless L.F. Volume Control {Diagrams), 513
Dividing Line Between H.F. and L.F. (Diagram), 93
Dodoma Aerodrome Wireless Station, 179
Dominion Receiver, Type S.G.P.3, 428-429

Dual Unit Loud Speaker, by P. D. Tyers, 326
Dubilier Electrolytic Condensers and Resistances, 164, 196,230
Dynatron Ether Sets, 201

EARTH, The American * Ground " 448
Eddystone Short-wave Condenser, 165
——— 7-Metre Superhet Converter, 196
—— All-wave Four, 235
Ederle, Miss G., Broadcasts While Swimming, 133
Edinburgh Tramway With Interference Eliminator, 41!
Edison Bell Radio-gramophone, 196
Bell Electrostatic Microphone, 475
Ediswan H.T. Batteries, 166, 267
— Delay Switches, 196, 239
Eelex Short-wave Converter, 197
Ekco Three-valve Consolette, M.23, 204-265
——— S.H.25 Superheterodyne, 147
—— Station Indicating Dial, 233
Electone Programme Selector, 584
Electro-dynamic Two-volt H.T. Converter, 107
Elektroton Loud Speaker, 282
Eliminating H.F. Stage (Diagram), 468
Eliminator, Fixed-voltage (Diagram}, 306
—— With External Resistance, 478, 195
* Ella van Noys,” B.B.C. Radio-Dramatic Star, 133
Empire Broadcasting, M. Frost Leaving Croydon With B.B.C.
Programme Records, 483
-—— Broadcasting, New Building at Daventry, 507

6

“ Wireless and Shipping "’ No. of Skipping World, 179
Calibrator, 513
ECLIPSE WHEN AND WHY IT OCCURS, 143
ECLIPSE, WHEN AND WHY IT OCCURS, COR-
PUSCULAR IONISATION, 273
-ENCYCLOPADIA, 8, 32, 58, 128, 220, 410, 446
IN THE MODERN HOTEL, 379
League, Meeting on Dec. 8th, 477
MEASUREMENTS IN THE ARCTIC CIRCLE (Radio
Research Board Expedition), 17
World Diary for 1933, 342, 535, 550
World, Enlarged Form (Correspondence), 16
World Index and Binding Case for Vol. XXX, 107, 125
—— WORLD, OUR THANKS (Editorial), 51
Wychbold, Site for New National Station, 558

ZEESEN Short-wave Stations DJA and D]JB, 36

.

Empire Broadcasting Scheme (Afap), 355

Epoch, Loud Speakers and Units, 161, 162, 471, 473, 539
~—— Three Valve Receiver, 198

Exide Accumulators, 188

Extending Wave Range (Diagram), 478

FADING (Why Signals Fade) (Diagram), 456
Faraday All-wave Superhet, 408-409
TFerns:zh Co. Television Transmitter, 281
Ferranti Electric Clock, 166
——— Kit Sets, 236, 322
Loud Speakers and Units, 108, 240, 470
Seven-valve Superhet, 198
- Superhet A.C. Transportable, 12-14
Supcrbet Chassis, 157
Triple Gang Condenser, 322
Ferrocart Tuning Coils, 272-273, 313, 368-369
Film Industries Type P.A.C. Diaphragm, 241
—— Industries P.M. Unit, 472
Filt Earthing Device, 380
Filter Tests, Stage-by-stage (Diagram), 136
Five-metre Field Set in Action, 85
-metre Portable R.C.A. * Tranceiver,” 450
Flexible Band-pass Unit, 358-360, 495
Florence Broadcasting Station, 16
IForeign Station Tuning Chart (Diagrams), 340
Formo Condenser, 164
Multicoupler, 238
Tuning Unit and Terminal Identification Diagram, 199
Frame Aerial, When it is Worth While (Dsagram), 96-98
Free Bias Siwplified (Diagram), 430
Frequency Changer, Typical Circuits {Diagram), 435-436
Feeding Cable at Berlin Show, 283
Modulation and Interference (Diagrams), 52-53
Freshman Broadeasting Station, Palisades, N.J., 390
Fuller, Terminal and Charge Indicator, 199
—— Radio Gramophone Model 260, 199
Futura Six (Standard Battery Co.), 304-305

GAMBRELL-HALFORD Superhet Chassis, 201
*“Gap " Lightning Arrester, 90
Garrard Record-changers, 167, 200, 242, 323
Gecophone * Nomad *’ Four-valve D.C. Receiver, 370-371
G.E. Co. Radio Convention at Coventry, 36
— Four-valve A.C. Superheterodyne, 199

- Gecophone Nomad D.C. Receiver, 200

‘“ Viking ’ 2 HF Receiver, 234
German Aeroplane Junker G38, 357
Broadcasting News Editor, Dr. Rauschat the Dictaphone,

329
Gilbert Record Changer 200, 242
Gladenbeck Loud-speaker Movement, 57
Godwinex Transformers and Chokes, 200
Golders Green Radio Society, Winning Sets and Mobile ‘Irans-
mitter, 37
Goltone New Components, 112
Terminal Block, 303
“ Gramadaptor " Record-playing Unit, 213, 242
Grid Bias, Characteristic Curves, 413
—— -bias Voltage from D.C. Mains {Diagram), 270
—— Circuit of the Detector (Diagrams), 462-463
Ground and Sky Waves (Diagrams), 440

HAMBURG Studio with Moving Wall, 155
Hampton Radio-gramophone, 202
Harlie * Midget ”” Induction Motor, 202
Hart-Collins Passport IV Radio-gramophone, 167
Hartley-Turner Moving-coil Chassis, 162
———— -Turner ** Duplex " and ** Standard " Speakers, 241
—— -Turner Energised M.C. Loud Speaker, 473
Haynes *' Quality " Receiver, 32

- Radio, Kit Set Chassis, 160
—— Radio, A.C. Single-dial Superhet, 202
—— Radio, Power Unit of Quality Amplifier, 202

- Radio, Quality Receiver Assembled, 236
Headphones for Testing (Diagram), 559
Heaviside Layer, Effect of Darkness on, 361
Heayberd Mains Transformer, 202, 525

— Eliminator, 822
Hermit of Lough Beg, Co., Antrim, with Receiver, 367
Heston A.A. Airport, 76
H.F. Choke for Diode Cireuit (Diagram), 82
High Inductance Smoothing Choke, 258
Hilversum Broadcasting Station, 259, 577
Homeric, White Star Liner, Telephony Receiver, 572
H.M.V. Mobile Recording Car, 36
Record Changer, 167
-— Superhet Models 470 and 459, 201

— Superhet Portable Six {Model 459), 233, 324-325

— Superhet Ten-valve, 156
Howe Box Baffle, with Slag Wool Lining, 241
H.T. Battery Economy (Diagrams), 394, 395
Hum, Curing (Diagrams), 249
Hustler, Simpson and Webb, Aerodyne A.C. Two, 203
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" IDEAL " Motor Car Recelver and Control Box, 282

“ ——"" Two-valve Receiver, 281

1.F. Band-pass Coupling, 9

Igranic Condenser and Transformer, 203

Type DG Loud Speaker Unit, 472

Impedance (Diagrams), 8

—— The Importance of (Diagrams), 551-553
Inductance, Spreading End Turns, 521

Instability, H.F. Preventing (Diagram), 316

Interference Eliminators, 374-376

from Tramway System, Test by P.O. Engineers, 422
International Short-wave Club, London Chapter, 538
Intervalve Coupling (Diagrams), 58, 424-425

Isolated Aerial-earth system for D.C. Receiver (Dragrams), 372

J.B. “ Nugang " Condenser, 203

—— Unitune Two-gang Condenser, 163
Jointing Tinsel Leads, 120

Junit Electriec Clock, 166

—— 8.G. Lolos Valve Holder, 90

KABILOK Radio-gramophone Cabinet, 203
Kinva Tone-correction Coil and Choke, 287
Kirchhoff's Laws (Diagrams), 128
Klangfilm-Telefunken Loud Speaker, 282
Knifly Radio Pin for Flex, 303
Kolster-Brandes Pick-up, 167

—-— Brandes Receivers, 160, 204, 320
Kriebelphon Loud Speaker, 282

LAMPLUGH Loud Speakets and Units, 240, 362, 470
Land’s End, P.O. Telephone Equipment, 572

End Operatiug Bench, 573
Language Gramophone Records, 45
Lawson and Raphael's ** Bureau-Gram " Pedestal, 167
—— and Raphael's ** Bureau-Gram  Cabriole Model, 204
Leaky Coupling Condensers (Diagram), 19
Leipzig Station, General View, Oct. 28th, Supp. ii

— Station, Transmitter Room, 528

—— 120 kW Transmitter, 107
—— Station, 150 kW., Valves for, 366, 439
Lewcos Potentiometer, 204
~——— L.F. Transformers, 583
Limit ‘* Reliance " Pick-up, 406
Lisbon, CT1AA, Broadcasting Station, Sept. 307, ii
Lissen Battery Receiver, 319

Choke-and Precision Condensers, 68

Two-valve A.C. Receiver, 484485
—— Valves, 204, 243
Loewe Band-pass Three, Mains Set, 205

P.M.L. Loud Speaker Chassis, 205
~—=— Tubular Condenser, 560
~—* Varitone ”' Loud Speaker, 525
Lotus Band-pass Three, A.C. Model, 388389
—— Display in Convoy, London to Manchester, 36
Four-valve Receiver, 205, 320
—— Multi-contact Switch, 323
——- 8.G.4 Suitcase Portable, 38-39
—— Three-gang Condenser, 164
Toud Speaker, Balanced Armateur and Inductor Principles

(Diagram), 470
Speaker Curves (Diagrams), 474, 500~501
— Speaker Extensions (Diagram), 341
Low-voltage D.C. Supplies (Diagram), 275
Lyons la Dona Transinits Commentary From Sumumwit of Mt.
Blane, 21

—— C. Q.M.B. Switches, 287

McMICHAEL Duplex Mains Four and Tvpe C Cahinet Portable,
206

— Self-contained A.C. Receiver, 159
Madrid Conference, B.B.C. Representatives, 261
Magnetic Field (Diagrams), 220
Magnavox Dual-compensated Units, 206, 472
—— Moving-coil Units, 162
* Majestic " White Star Liner, 514

— White Star Liner Transmitter, 516
Manchester Radio Show Exhibits, 310-323
—— Radio Show, Plan, 318
Marconi Output Valve, PX25, 244
~——— Television Transmitter, 101
Marconi’s 57-Centimetre Transmitting Aerial, 182
Marconiphone Automatic Radio Gramophone, 206
— Band-pass Battery Set, 158
—— Model 93, P.M. M.C. Loud Speaker, 323
—— Self-contained Mains Set, 321
—— Superhet Portable, 1567
———— Table Model Superhet, 206
—— Type 248 Receiver, 108-109
Mascagni Conducting in Turin, 445
Mast at Speke, Liverpool, Shoots Out Branches, 148
Matching Coils (Diagrams, efc.), 254-256
Mazda A/C/S.G.VM Valve, 168
—— $215VM Two-volt Battery Valve, 243
Melbourne Bather Broadcasting, 71
—— Mains Smoothing Choke, 539
——S.W. Coil and Rotary Switch, 42
Meter Sensitivity (Avo Meter), 129
Meters for Valve Testing, 401402
Microfuses, Flat Type, 408
‘* Micromesh ** Power Valve, PAL, 244
—— Standard A.C. Valves, 102-103
Micro Perophone, Radio-gramophone Cabinet, 212
Microphone, Double-faced for Interviews, 71

New Condenser Type, 92
“ The Velocity ' R.C.A., 302

Microphones, Electrostatic, 475
Milan Broadcasting Station, 536
Milnes H.T. Supply Unit, 287
Minifie Radlo-gramophone Cabinet, 504
M.L. Rotary Transformer, 165
Model of Broadcasting House, 221
Modern D.C. Three, 550, 568-571
-~ Straight Five, Adding Reaction (Diagram), 136
——— Straight Five, Mains Supply and Output Stage, 432
Mollison, Mrs. J. A., Broadcasting, 537
Monodial A.C. Super, 56-57, 117, 173, 432, 510-512
——— D.C. Super, 476, 400-404

Moving Cotl Loud Speaker, (Diagrams), 410
"M.P.A. Ethatrope, 205

~—— Rotary Selector Switches and Tuning Condensers of

‘* Automatic ”’ Receiver, 236

M.R.G. Console Three Radio-, gramophone, 205
Muhlacker Station, Masts, etc., 457

Mullard A.C. Detector Valve, 904V, 168

—— Construction of Valves, 20,
Pentode PEN4V, 244

““ Multitone Toco 4’ Tone-control Transformer, 173
Munich 60 kW. Station, 557

Murphy * A.3 Pedestal *’ Receiver, 83, 207
——— A.8 Superhet, 502-503
-~— Nine-Valve Superheterodyne, 321
~——— Superhet Chassis, 234
-—— Three-valve Set, New Type Coils, 158

NAVIGATION by Wireless, 26-29

Negative Smoothing (Diagram), 586

New Orleans Broadcasting Station, WSMB, 442
Non-inductive Condensers (Diagrams), 33-34

OHM’8 Law (Diagrams), 446
Oldham Accumulator, 207
Olympia, 1932, Stand to Stand Report, 187-219
~—— 1932, Trend of Progress, 231-244
——— 1932, What to Sec at the Show, 166-168
Optical Station Finder at Berlin Show, 283
Orfordness Radio Beacon, 27
Ormond Condensers, 207-208
—— Moviug-coil Speaker R/475, 207
Oscillator Feed (Diagram), 31
—— for Ganging, 224-228, 256
Osram Directly Heated Pentode PT25, 244
Music Magnet, 160
V.D.S. D.C. Mains Valve, 188
VS2, Constructional Details, 243
Output Stage (Diagrams), 432-433
— Valve for Each Loud Speaker (Diagram), 145

PADDING Condenser (Diagram), 626
Parima Silenium Cell, 18
Parmeko Amplifier Kit, 208
Pegasus Four-valve Set, Triple Coil Assembly, 235
Pertrix Accumulator, 208
—— Ultra H.T. Battery, 303
Pepper L.F. Choke, 18
Peto-Scott Three-valve Short-wave Kit, 208
Philco Superhet, Model 56, 464-4a5
Philips Receiver Chassis, 830A and 8304, 209
Stranded-wire Winding on Glass, 232
——— ** Super-inductance " Receiver, Type 6304, 348-340
— 2HF Mains Set, 234
Philomel Three-valve Set, 209
Pick-up for * Autotone *' (Diagram), 46
—— -up Resonance and Needle Scratch (Diagrams), 533
Polar Ganged Condenser with Trimmers, 238
* Star ” Three-gang Superhet Condenser, 163, 504
‘* Star "’ Three-gang Superhet Condenser and Uniknob, 209
Police Wireless Car, Michigan, U.S.A., 125
Wireless Motor Cycle Equipment in Edinburgl, 434
Wireless, Pocket Receiver and Calling Device, 268
Portable Outside Broadcasting Transmitter in Germany, 269
Portables, Two-unit Container for, 65
Portadyne Battery Transportable Set, 150
—— Model B.M.C. Receiver, 209
Portishead Rotating Beam Aerial, 573
Post Office Interference Eliminators, 221
Potentiometer, Graded (Diagram), 403, 576
Power Radio-gram. Qutput Stage, 433
Primastatic Dual Loud Speaker, 99-100
Primustatic Loud Speaker, 162
—— Electrostatic Speaker, 473
Progressive Smoothing in D.C. Set (Diagrams), 487
Public School.Cadets, Stourbridge Wireless Section, 124
Pye, Model * K "' Receiver (A.C.), 62-64
—— New Model *‘ G '’ Receiver, 158
~—-— ‘“ Schools "' Set, 321
-— Six-valve A.C. Superhet and Schools Receivey, 210

RADIO-AID Acoustic Amplifier for the Deaf, 301

—— and the Meteorological Service, 119

—— City, New York, 467

-~ -gramophones and Records Demonstrated by Use of
P.O. Telephone Service, 339

—— Manufacturers’ Association, Aunual Dinner, 535

Radiopak Tum'ng Unit, 287

R & A * Victor " Loud Speaker, 240, 386

——— * Bantam " Loud Speaker, 210, 471

R.C.A. Electrostatic Ribbon Microphone, 475

~—— Victor * Tranceiver ” for 5-metre Wavelengths, 459

R.C. Radio Electric Soldering Iron, 447

Reaction with a Diode (Diagram), 546

Reading Print by Photocell, 548-549

Ready Radio Slow-motion Condenser Drive, 211

Recording for Re-broadcast, 132

Rectifier Valve, Regulation Curve (Diagram), 437

—— Valve, Testing for Partial Short-circuit (Diagram), 222

Rectifiers in Parallel (Diagram), 516

Red Diamond, Extension Rod, Choke, Test-prods and 6-point
Switch, 211

——— Diamond Twin Switch, 386

Reflector Microphone Used by American N.B.C., 423

Regentone Straight-three chassis, 212

Resonance Curves, 365-366

R.G.D. Radio-gramophones, 157, 210, 235

R.I. Antinodal S.W. Amplifier Adaptor, 43

Five-valve Superhet, 157

‘‘ Madrigal " Receiver, 211

—— Parafeed L.F. Coupling Unit, 163

—~—- Short-wave Adaptor-amplifier, 211

—— Six-valve Superhet, 211

Rockefeller Radio City Building, New York, 543

Rola Type F Loud Speaker, 472

Rome, Radio Roma Station, 498

—— * Radio House,"” 89

—— ** Radio House " Concert Studio, 317

—— ** Radio House "’ Entrance, 350

Rotor-ohms for Variable-mu Valves, 68

Roy, M. Jean, Announcer at Radio Toulouse, 343

Royalty at Broadcasting House, 41

Rugby P.O. Station, Masts and Transmitter, 515

7

8 ABA Three-valve Two-circuit Receiver, 281

Sachsenwerks Superheterodyne Chassis, 281

Savage Portable A.C. Amplifier, 86-87

Scott Sessions L.F. Chokes, 406

Screened H.F. Cable for Down-leads, etc., 105

-—— H.F. Lead, 576

Selectivity, Methods of Cutting out Interference (Diagrams),
332-333

Seradex Resistances, 351
Series-Parallel Valve Groups (Diagram), 566
Shapland and Petter Cabinet, 212
Short-wave Converter (Diagram), 508
—— -wave Two, 414-416, 561
Siemens Full-o’-Power Dry Cell, 640, 112
Sifam Measuring Instrument, 212,
Signal Through the Receiver (Diagrams), 344, 364, 382, 104, 424.
462, 480, 540
Simplified Circuit Diagrams, 204-293
Singing Flame Showing Modulation of Ultra-Short Wave
Transmitter at Berlin, 283
Single Valve Frequency Changers (Diagrams), 74~75, 110-111
Six-Sixty Battery Type S.G. Valve, 243
-Sixty 3-32 Receiver, 213
Skip Distance (Why Signals Fade), 450
Slektun Super Transformer, 426
Smith Radio, * Loradsa "’ A.C. Three 213
——S. and Sons, Accumulator, 213
S. and Sons, *“ Anodex " H.T. Battery, 525
Smoothing Choke, Extra (Diagram), 114
Smurthwaite Gramadaptor, 213, 242
Somerton, Imperial-and International Communications Co.’s
Receiving Room, §72
Sonochorde Loud Speakers and Diaphragms, 213, 241, 472
Sottens, Switzerland, Masts of Broadcasting Station, 279
Sound Intensities (Diagrams), 419
Loudness of (Diagrams), 78-79
Sales Mains Transfo.mer, 426
Sovereign * Doric "’ Three-valve Battery Set, 214, 326
— Two-valve Battery Set, 158
— Vari-Choke, 90
Speech from Ship to Shore, 514-515
Split-anode Adaptor, 497
Stafford Sinclair Loud Speakers, 213
Standard Battery Co. * Futura Six " Chassis, 214
—— Micromesh PA1 Output Valve, 168
Standard Telephones * All-wave "' Set, 160
Telephones Moving Coil Loud Speaker, 214
~ Telephones Two-valve A.C. Receiver, 214
Stenode Receiver, Whiteley and Selfridge A.C. Radio-
Gramophone, 246-248
Straight Three, 520, 528-531
Stratton Micro-condenser and Ultra-short Wave Choke, 238
Stray Capacity, Method of Reducing, 534
Studio Code of Signs, 263
—— * Tent "' at Koenigswusterhausen, 53
Superheterodyne, The Principle of, 174175
Symmetrical Screening, 458

TANNOY G.A.60 Amplifier, 215
-—— High-power Amplifier, 160
} kW. Gramophone Amplifier, 107
Tatsfield Station, Masts for Testing Various Aerials, 297
T.C.C. Electrolytic Condenser, 164, 214
Mains Condensers, 683
Te Ka De Loud Speaker Unit, 471
Ultra-short Wave and Television Receiver, 280
Telefunken Receiver, Test for Tropica! Climates, 564
Klangfilm Loud Spcaker, 282
Four-Valve Three-circuit Receiver, 282
Television Cabinet Receiver, 280
** Trautonium,” 281
Two-valve Receiver, 281
Television Transmitter, Marconi, 101
——— Transmitter, Fernseh Co., 281
Marconi Transmitters at Chelmsford, 277
Telsen Macnamara Receiver, 215, 544-545
—— Dual-range Screened Coils, 322, 560
- Intervalve Coupling Unit, 238
“Testing H.F. Chokes (Diagram), 145
—— Superhets by Cathode Ray, 439
Three-valve Circuit (Typical) (Diagrams), 364
Tone Correction Explained (Diagram), 172, 524
Trimming Condensers, External (Diagram), 46
Trix 50-Watt Power Amplifier, 285-286
Mains Components, 90
Model T110 A.C. Power Amplifier, 215
Tuning, Visual Indication by Milliammeter (Diagram), 430
Coils, * Ferrocast,” 272-273, 312-313, 368-360
Tunewell Band-pass Coils, 42
Eliminater and Short-wave Coil, 216
— Receiver Chassis and Power Unit, 216
—— Wire-wound Potentiometer, 351
I'wo Speakers From One Set (Diagrams), 208-300
— Station Receiver, Duplex Tuning System (Diagram), 403
~—— -Ton Frankenstein,” Steel Robot at Olympia, 210

ULTRA Four-valve Pauther Chassis, 216

—— Station-calibrated Scale, 233

—— -short-wave Transmitter at Berlin Show, 283
Umello Three-valve Chassis, 216

Undersea Broadcasting, Tests at Bermuda, 107
United Radio Manufacturers Receiver, 216
Univolt Radio-gramophone Adaptor, 217
Unwanted Couplings, 421

Utility Steel-framed Condenser, 217

—— Straight Line Dial, 166, 426

VALVE Adaptors, 185
- Curves Explained (Diagrams), 438
Valves, 150 kW. for Leipzig Station, 366 )
Variable Free Bias for Anode Bend Detector (Diagram), 47
— -frequency Generator for Checking Response, 257
—— -mu Valve (Diagrams), 404-405
Varley Square Peak 3, 126-127
—_— guperbeterodyne (A.C.), 580-581
—— Superheterodyne, Model A.P.40, 217
—— Superheterodyne Radio-gramophone, 321
—— Transformer, * Rectatone " L.F., 163, 173, 237, 447
——- Transformer, L.F., 217
Vatican Studio, Testing the Transmitter, 269
~—— Ultra-short Wave Aerial, 582
“ Velocity Microphone,” by R.C.A., 302 |
‘' Voice Beautifier " and ** Applause Meter ” in U.S.A., 67
Voltage Adjustments (Diagram), 19
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Volume Control, Distant (Diagram)}, 361

——— Control, Distortionless (Dsagrams), 61

——- Control, Double-acting (Diagram), 352

—— Control, Eliminating Crackling (Diagram), 559
—— Control, External (Diagram), 526

WABGC, New York, Studio During Presidential Election, 477

Waldorf Astoria Hotel, New York, 379-380

War-time Valves, 40

Wates Rotary Converter, 68

Watmel M.S.5 Dual Potentiometer, 218

Wavelength Problem (Diagrams), 147-148, 184

Wavemeter Permanently in Series with Aerial (Diagram), 487

\V.B. Three-valve Kit Set, 218

—— Mansfield Loud speaker, 471

WCAU 50kW. Broadcasting Station, Philadelphia, 387

Wearite Dual-range Screened Coils, 218

~—— LF. Transformer, 237

—— Q.V.C. Volume Control and Switch, 218

—— Screened H.F. Chokes, 165

——— Volume Controls and Resistances, 112

Weeden Power Link Radio Co., Box Baflle, 560

Wego Condensers, 539

Western Regional Station, Somerset, Building, 183

Westinghouse Rectifiers, 130, 165, 218

3-circuit Battery Charger, 218

Weston-super-Mare P.0. Short-wave Station, 574

When a Valve Goes Wrong, 6-7

Whistle Suppressor (Eliminating Interference), 396-397

—— Suppressor (Diagram), 488

Whiteley and Selfridge Stenode A.C. Radio-gramophone, 246~
248

—— Moving-coil Unit, 162

-—— Stenode Superhet Chassis, 219

-—— Type EM1 Mains Energised M.C. Loud Speaker, 323
Wilburn and Co.'s New Peak Condensers, 362

Wingfield Airport Wireless Station, 179

Wireless Calibrator, 513

—— Bclipse, 143-144

—— World Band-pass Superheterodyne, 97

—— World, Reading Cover, 244

W]JZ, New York, Masts and Station, 404

Woman Announcer, Miss F, Lemaitre, at Fécamp, 113
Waunderlich Valve {Diagrams and Electrode Construction), 201

YAGERPMHONE Four-valve A.C, Receiver, 219

ZEESEN,, Near Berlin, Masts, 135
Zetavox Automatic Tuning Mechanisin, 219
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EDITORIAL

The Enlarged “ Wireless World”

ITH this issue The Wireless

World greets its readers in a

new form and awaits, with

confidence, their verdict on its
appearance and contents.

Since last week’s issue announcing the
proposed change, we have already had
sufficient intimation from our readers to
encourage us to believe that the inclusion
week by week of full details of the
Foreign Programmes, in addition to all
the features of The Wireless World of the
past, will meet with wide approval not
only amongst our present readers but also
that it will attract the interest of an
extended circle. The importance of
transmissions from abroad to listeners
in this country is steadily increasing.
Continental broadcasting is improving
both in technique and in the quality of
the programmes, and - receiving sets
capable of really satisfactory reception of
long-distance broadcasts are now generally
available at moderate prices, whether as
commercial receivers or designs for home
construction.

We take this opportunity of expressing
our thanks to all those readers and friends
in the radio industry who have offered
us their congratulations in connection
with the step taken with this issue. Only
a few weeks ago we had the pleasure of
similarly expressing our thanks in con-
nection with congratulations on the
celebration of the twenty-first birthday
of The Wireless World, and it is extremely
gratifying to have again received so many
tokens of goodwill and appreciation of the
efforts which we make in our endeavour
to maintain the paper as Zke indispensable
wireless journal.

Broadcast Quality.

NDER Correspondence in this
issue we publish one or two
letters picked out from amongst
a very large number which
reached us promptly after the appear-
ance of a letter from a reader who
protested against the amount of space
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which was being devoted in the correspon-
dence columns to the discussion of quality
of reproduction in relation to frequency
range. He implied that the present
quality was satisfactory and that to
discuss the matter was a waste of space
in The Wireless World. How strongly
other readers disagree with his pofnt of
view may be appreciated from a perusal
of letters this week.

We believe that we were fully justified
in opening our correspondence columns
to a discussion of the question of quality
and the range of frequencies which it is
necessary for the transmitter to put out
and the receiver to reproduce in order to
give realistic results. Next to intelli-
gibility in broadcast reproduction there
1S, In our view, no more important aim in
the broadcasting problem than that
which endeavours to attain the utmost
realism so that the reproduction is com-
parable with the original.

As one correspondent remarks, there
1Is no more suitable place in which to
discuss the various aspects of the problems
connected with broadcasting than the
correspondence columns of this journal,
and space devoted to this purpose
certainly cannot be regarded as wasted.

Defeects in Valves.

EFECTS are sometimes present

even in newly purchased valves

owing to damage in transit or

some unfortunate weakness in the
manufacturing process, but more often a
valve, which at the start of its life is satis-
factory, deteriorates in use either gradu-
ally in the normal course of its life, or
rapidly if a defect develops. In any
event, it is by no means easy for the
average set user to test individual valves
for every possible form of misbehaviour,
so that an article in this issue “ When
Valves Go Wrong ”* should make a special
appeal, for the aim of the author has been
to indicate symptoms in the behaviour
of a modern receiver which may assist
in leading to the diagnosis of a faulty
valve and to reveal which valve in the
receiver is to blame.
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The AUTOTONE PORTABLE.

IVE or six years ago the term

‘“‘portable’’ was identified for all

intents and purposes with a single

type of receiver, namely, a five-valve
set employing two aperiodic H.F. stages, a
detector, and two L.F. stages, and housed
either in a suitcase or vertical type of case.
Nowadays the term embraces any type of
receiver from a two-valve battery set with
headphones to an all-mains superhet. with
moving-coil loud speaker, provided that it is
self-contained and can be lifted from one
room into the next.

It is necessary, therefore, at the com-
mencement of this article to define the scope
and purpose of this design and to indicate
the position it occupies in the general classifi-
cation. In the first place, since it is intended
primarily for outdoor use as an accessory to
summer picnics and excursions, the question
of weight has been given precedence over
most other considerations affecting the
design. The tendency of late among com-
mercial portables has been to allow the
weight to increase gradually in the competi-
tion for improved range and selectivity. As
a result, many otherwise excellent portables
cannot be carried for more than a hundred
yards without discomfort, and should really
be classified as transportables.

The ‘“ Autotone’’ portable is designed for
loud speaker reproduction, and is conse-
quently somewhat heavier than the light-
weight type of portable designed for head-
phones.  On the other hand, it is most
~decidedly lighter than the average screen-grid

Wireless World

four-valve portable intended for long-distance
foreign-station reception, and should appeal
to those who may not possess a car or other
mechanical transport.

Having decided that the set must be truly
portable, the next problem was to find a
circuit which would give the best possible

BRIEF SPECIFICATION.

Circuit.—Three valves.
two L.F. stages with lone compensation.

Reacting detector and

1

1

1

1

]

i

E Current Consumption—L.T., 0.4 amp. al
1 2 volls; H.T. 6 mA. al 108 volls.
]

]

Total Weight.—25 Ibs. (including balleries).

e e

Approximate Cost. — £8 15s. (including
valves and balteries).
performance for a given weight. The extra-

ordinarily high sensitivity of the original
‘“ Autotone '’ receiver suggested that a simple
reactine detector should give excellent results
with a frame aerial, provided the necessary
precaution was taken of correcting for loss
of high tones due to the sharp tuning of the
acrial circuit. There were three L.F. valves
(including the tone corrector) in the original
model, but in the portable, thanks to the
introduction of the Multitone intervalve
transformer, an equivalent L.F. performance
has been obtained with two stages and a
corresponding saving in  weight.  The
‘“Multitone’’ transformer is compact, and
the coupling unit between the detector and
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first L.F. valve is also very light by com-
parison with early intervalve transformers.

In the frame-aerial circuit it was decided
to employ separate reaction coils rather. than
the centre-tapped Hartley circuit. This was
done in order that the spindle of the tuning
condenser C, might be earthed and so reduce
hand-capacity effects. Readers will no doubt
be curious regarding the function of the
resistance R, in series with the reaction coils.
This is included primarily to suppress a form
of parasitic oscillation which occurs fre-
quently on the long-wave range. As reaction
is increased from zero, two oscillation points
are observed. The first is at a fixed fre-
quency in the vicinity of 300 metres, and
appears to be determined by the inductance
of the reaction windings in conjunction with
stray capacities associated with the wave-
range switch. If reaction is then increased
until the second oscillation point is reached
the frame winding takes control and the set
tunes more or less normally. However, the
set cannot be worked above the second oscil-
lation point for obvious reasons, and below
the detector is choked by the parasitic
oscillations. This is by no means an uncom-
mon trouble in reacting detector circuits, but
the series resistance can always be relied
upon to effect a cure.

As a matter of fact, this resistance is an
advantage from another point of view, for
it can be made to give practically constant
reaction over the tuming scale. It is well
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Wireless World

A Lightweight Loud Speaker Set with Tone
Compensation.

known that normally more reaction is re-
quired as the wavelength is increased. The
effect of the series resistance is just the
reverse, and if too high a value is chosen
more reaction may actually be required at
the lower end of the tuning scale. In the
present design 250 ochms gave the best results
from the point of view of constant reaction,
and also completely eliminated the parasitic
oscillation.

The coupler TR,, following the detector, is
a self-contained filter-feed transformer unit
incorporating its own feed condenser and
anode resistance.  The anode resistance is
tapped for matching high- or medium-
impedance valves, and, since the Cossor
210H.F. valve, under grid-detector condi-
tions, falls into the latter category, the
‘“dead end’’ of the anode resistance can be
usefully employed as part of the decoupling
circuit. To make the decoupling even more
complete the usual 2-mfd. by-pass condenser
has been divided into two parts with 1 mfd.
across the internal and external sections of
the decoupling resistance. The centre-tapped
Ferranti C.2C. condenser is ideal for this
purpose.

The Tone-correction Stage.

The connections of the ‘ Multitone®”
transformer and tone-control potentiometer
are quite straightforward, the outer ends of
the resistance going to the terminals T.C.
and the centre slider terminal to the grid.
The primary is connected directly in the

A 23

anode circuit of the first L.F. valve, since the
D.C. through the winding under working
conditions is under ¥ mA. ‘Decoupling is
incorporated in this stage as well as in the
detector anode circuit, and it is advisable to
earth the core by connecting to one of the
holding-down screws through a soldering tag.

We now come to an important feature of
the circuit, namely, the provision of negative
grid bias for the two L.F. stages. This is

e g

obtained automatically from resistances R,
and R, connected between —H.T. and
-L.T. The total anode current passes
through this resistance, and the resulting
voltage drop is utilised for bias purposes. At
first, decoupling was incorporated in both
grid-return leads, but it was found that the
decoupling for the last stage could be omitted
without instability, and with advantage from
the point of view of both weight and cost.
In our opinion; the time is not far distant
when automatic grid bias will be general in
portables, and, indeed, in all battery re-
ceivers, as a good deal of the distortion
experienced when the H.T. runs down is due
to over-biasing when a separate grid-bias
battery is used. It is often possible to reduce
the bias in the last valve, but not so easy
in earlier stages, where the normal bias may
be as low as 14 volts. With automatic bias
the H.T. and bias voltages fall in sympathy,
and in this set quite pleasing quality is
obtained down to 50 volts H.T., whereas

Fig. 1.—Complete circuit diagram. The connections of the intervalve couplings are indicated

schematically.  C,, 0.0005 mfd.; C,, 0.0002 mfd. differential; C,, o.000r mfd.; C,, 1 mfd. + 1 mfd.;

C; Cs, 2 mid.; C;, 50 mfd. electrolytic; R,, 500,000 ohms; R,, 250 ohms; R,, R,, 20,000 ohms; R,
R, 250 ohms (for Cossor valves); R;, 50,000 ohms; Ry, 4 megohms.
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The * Autotone ” Portable.—
experiments showed that 75 volts was the
limit with a separate bias battery.

The suitcase type of cabinet chosen greatly
simplifies the process of construction. All the
necessary panels and sub-panels are included,

CAPREITY ZE

. ETED AT P0uly”
TR L2

Wireless World

Before fitting the grid bias resistances R;
and R, it will be necessary to decide upvn
the type of valves to be used in the receiver.
The decoupling resistance R, will remain
the same whatever valves are used, but the
values of R, and R, are determined by the

JULY 8th, 1932.

wood screws, or preferably 4 B.A. counter-
sunk screws and nuts. In the Lissen
““Solenoid ** unit the adjusting screw and
driving rod, although in line with each other,
are not exactly midway between the two
fixing holes, This results in the unit being
slightly off centre when screwed to the 3-ply
disc.

The loud speaker cone covers the move-
ment, so the braided twin leads must be con-
nected to the terminals of the unit and a
connection made between the frame of the
unit and the braiding before the cone is fitted.
The corners of the “‘ Ripper’ cone baffle
must be cut to clear the corner posts of the
frame former, while the baffle as a whole
should be raised off the back of the fret by
Lin. wood strips. A gap is left in the bottom
left-hand corner through which the braided
loud speaker leads pass.

Winding the Frame.
'After attaching the driving rod of the unit

. to the apex of the cone with suitable cone

Underside of the receiver unit. The loud speaker leads are attached when the unit
is finally assembled in the cabinet

and when these are assembled in accordance
with the diagram in Fig. 2, the layout and
wiring can be proceeded with in accordance
with Fig. 4. Supporting blocks must be pro-
vided for the underside of the valve platform
and it may be advisable to strengthen the
angle between the control panel and the
vertical baseboard with in. square corner
fillets. The panel assembly is conveniently
open, and no special sequence need be fol-
lowed in wiring. It should be noted, how-
ever, that whereas the battery and frame
aerial leads are permanently connected to the
receiver unit the loud speaker leads must be
-attached or disconnected at the receiver end

f/PiANEL

o

BASEBOARD
af\  vaLve
PLATFORM

=

SPAGING SUPPORT
5 " 1 N \..,: =
Yo x 12 :

Fig. 2.—Correct method of assembling frame-
work pf receiver unit.

when the set is being assembled or dismantled.
The reason for this will be obvious when we
come to the constructional details of the
frame aerial umt inside the lid. The metal-
lised resistances R,, R;, R,, and R, are self-
supporting when suspended by the wires
attached to their die-cast end-caps. The
spaghetti resistance R, is carried by the ter-
minals on condensers C, and C,, but it may
be necessary to solder an extension lead to
the end of the resistance R, nearest to the
{+H.T. common terminal on C,.

centre hole for the

grid bias and anode current normally taken
by particular types of valve in use. The
resistance values given in Fig. 1 apply to
the Cossor group of valves used in the
original set; representative alternatives are
given m the table below.

|
IR (ohms). | Rg (ohms).

Valves (See List of Parts)

Cossor . . 250 250
Marecni 450 250
Osram 450 2350
Mullard 350 200
Mazda 500 250

It is hardly necessary to point out that

‘once having decided on any particular

group of valves any subsequent replace-
ments must be of the same make and type;
the bias resistances will automatically com-
pensate  for  slight

i washers, the frame aerial and reaction coils

may be wound. The ends of each winding
are suitably terminated by drilling fine holes

' through the post at the bottom right-hand
; corner of the frame near the wave-range
"/‘switch. The number of turns required and

the disposition of the windings are given in
Fig. 3. A gap of about }in. should be left
between the end of the long-wave winding
and the fret in order to pass the braided loud
speaker lead. Also, make quite sure that the
reaction coils are wound in the opposite
direction to the tuned frame windings.
Having wired the ends of the frame wind-
ings to the wave-range switch and terminal
sockets, the frame unit is fitted in the lid
and the loud speaker leads joined to the re-
ceiver unit before the latter is finally screwed
into the cabinet. It is important that the
braiding should be connected to —L.T. at
the receiver end; this connection is not
actually shown in the wiring diagram. It is
a good plan to insert a loose 3-ply strip of
wood in the bottom of the battery compart-
ment to protect the loud speaker and frame

i R
Y THICK SPACING STRIPS

variations of charac-

15 TURNS 45 TURNS
teristic between dif- R RIS, Ne 28 DS.L.
ferent specimens of 2TumNs
the same type and S

5 TURNS

make, but not neces-
sarily between dif-
ferent makes of valve.

In preparing the
frame aerial unit for
the lid the first step
is to mount the loud

speaker unit., This is
screwed to a in.

{IN OPPOSITE DIRECTION
TO TUNING COILS

thick 3-ply disc 3iin.
in diameter with a

TREAGTION “WINDINGS

adjusting screw. The
disc is then fixed to

TO BODY
OF UNIT

the inside of the loud
speaker fret with four
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Fig. 3.—Constructional details and connections in the frame

aerial—loud speaker unit.
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aerial leads from actual contact with the bat-
teries.

The set is now ready for use, and, if every-
thing has been carried out according to in-
structions, should give give full loud speaker
strength from Daventry on the long waves
and the choice of at least two or three B.B.C.
transmissions on the medium waves in any
part of the country. In addition, Radio
Paris, Eiffet Tower, and three or four other
long-wave stations should come in well, and,
after dark, ten or twelve foreign stations on
the medium wave-band. These results were,
in fact, obtained in and around London
during the initial testing of the set. It was
gratifying to find the performance on long
waves in no way inferior to that on the
medium waveband. This is a point which
should always be looked for in any portable,
for on the assumption that most country
outings take place during the wéek-end, it is
desirable that the popular Sunday pro-
grammes from Radio Paris should be avail-
able at good strength.

Hints on Tuning.

The correct procedure when tuning is first
to increase the volume by means of reaction
to the level required and then correct the
quality by means of the tone control. The
range of tone variation provided by the
*“ Multitone '’ transformer will be found more
than sufficient to cope with any loss of
quality due to the sharpness of tuning of the
frame aerial. There is thus ample scope for
the exercise of individual taste in the adjust-
ment of tonal quality after the initial high-
note loss has been corrected. 1In general,
more natural speech and greater clarity of
diction will be obtained if the tone control is
adjusted to favour the middle and upper-
middle register rather than the bass. Music,
on the other hand, calls for a generally lower
pitch level to steengthen the loud speaker
response below 200 cycles. This is especially
important in the case of dance music, since
the principal rhythm is almost entirely pro-
vided by the lower instruments.

This receiver is available for inspection by readers
at the Edilorial Offices, 116, Fleet St., London. E.C.4.

LIST OF PARTS.

After the particular make of component used in the
original model, suitable alternative products are given
in some tnslances.

-

Suitcase cahinet (Camco * Riverside *')

3 4-pin Valve halders (Lissen Rigid Type)
1 Tone control transformer, type 4/1 (Muititone)
1 Tone controt potentiometer (Muititone)
1 Universai *‘ Trznscoupler ” (Buigin)
(Benjamin * Transfeeda.”)
3 Metallised resistances, 230 ohms, 1 watt (Dubhilier)
1 Metallised resistance, 50,000 olins, 1 watt (Dubitier)
1 Metailised resistance, 500,000 olims, 1 watt (Dubilier)
? Resistances, 20.000 ohms, spaghetti -type (Tuneweil)

(Bulgin, Qoltone, Graham Farish, Igranic,
Lewcos, Magnum, Ready Radio, Sovereigzu,
Telsen, Varley.)

motion variable condenser, 0.0005 mfd. with dial
(Ormond R.426)
Telsen

-

Slow

(Burton, Formo. Polar,
Utility, Wavemaster.) .
motion differential reaction condenser, 0.0002
(Ormond
(Burton, Formo, Polar, Simplicon. Telsen,
Utility, Wavemaster.
Fixed condenser, 2 m{ds, centre tapped
(Ferranti Type C.2.C)
Fixed condensers, 2 mids. (Ferranti Type C.2)
(Dubilier, Formo. Franklin. Loewe Savage,
T.C.C., Telsen, Wego.)
1 Fixed condenser, dry electrolytic, 50 mfds.
(T.C.C. Type 501)
(Dubilier No. 610)
Farish, Hydra,

Simplicon,

1 Slew mfd.

R.190)

-

»

1 Fixed condenser, mica, 0.0001 mfd.
(Ferranti, Formo, Graham
T.C.C., Telsen.)

1 H.F. choke (McMichael Binocular Junior)
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Fig. 4.—Layout and wiring of components in the receiver unit.

An additional connection should be

made between the loud speaker braiding and any convenient point on the common L.T. lead.

1 Loud speaker unit (Lissen ‘‘ Solenoid ”* LN.5073)
(Ormond, Sixty-Sixty, Telsen.)
1 Cone diaphragm. 10in diameter
(** Ripper,” €. G. Johnstone,
154, Southwark Bridge Road, London, S.E.1.)
(Buigin §.22)

1 Push-pull switch *‘ On-oit
1 Push-pull 3-way switch “° High wave—Low
wave (Bulgin §.22)

(Beujamin, Graham ¥arish, Gripso,

Vajves. One Cossor 220PA, Two Cossor 210 H F.,
or One MNarconi LI2, Two Marconi HL2,
or One Osram LP2 Two (sram HL2,
or Ona Mullard PM2A, Two Mullard PMI HL,
or One Mazda P22, Two Mazda HL210.

(Approximate cost including valves and batteries, £8 15s.)

Junit, Lissen, Lotus, Melbourne,

Ormond. Ready Radio, Sovereign,
Telsen, Wearite.)
5 Wander plugs, * Midget *’ type
(Clix, Eelex.)
(Clix, Type No. 15)
(Clix)

(Beiting-Lee)

3 Rigid sockets
2 Spade terminals
(Belling-Lee, Leiex.)
Metal braided twin flex
(Goltone.)
Quantity of No. 22 D.C.C. wire and 28 D.S.C.
wire, tinned ecopper wire, Systoflex, screws,
llex, ete.
H.T. battery, 108 volts '* Blue Triangle
(Drydex No. H.1018)
Unspitlable accumuliator, 2 volt (Exide P03)

(Lewcos)

Principal components of the * Autotone
portable ready for final assembly.
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When a Valve

The Effect on the

Behaviour of a Receiver.

T is not an uncommon thing for even the
most expensive of commercial receivers,
or the most carefully built of home-con-
structed ones, to develop a fault of one

kind or another. In most cases the trouble,
when not due to an imperfect joint in the
wiring, can be traced down to a failure in
one of the many components of the set
proper, and it is in this direction that one
1s inclined to turn one’s attention when trying
to locate the trouble.

Although as a general rule one is fairly
safe in assuming that some. component or
other is at the bottom of the receiver’s mis-
behaviour, there is always the possibility
that one of the valves is the culprit, especi-
ally as the modern valve, with its dull-red
filament and heavy coating of ‘‘ getter’” on
the bulb, gives no external indication of any
internal fault that may have developed.

Whether the fault be due to a valve or a
component, the use of a milllammeter to
check anode currents, and cof a voltmeter to
check voltages at different parts of a mains

6
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ANQODE CURRENT IN MILLIAMPERES

{ | | i t_ R
-8 -7 -6 -5 -1 -3 -2
GRID VOLTAGE J

Fig. 1.—The effect of losing emission. A shows
curve of a new screen-grid valve, while B shows
a typical curve of a worn-out valve. In each
case PQ shows the anode-current change
brought about by altering bias by one volt.
Roughly spraking, the amplification is pro-
portional to the length of PQ in each case.

set, is almost essential if the fault is to
be located quickly and with certainty. 1In
discussing the various ways in which a valve
can fail, and the results arising in a set from
such failure, the assumption that voltages
and currents can be readily determined must
consequently be made.

It is probably true to say that the most
elusive fault to trace is one that is so indefi-

Wireless World

nite that one is not prepared to swear that it
exists at all. Perhaps the set seems rather
‘“dead,”” and distant stations that used to
come in strongly are more difficult to find
than when the set was new. It may be that
the advent of summer has changed conditions
of reception for the worse, or it may be only
that results we thought were wonderful in
the first flush of enthusiasm for a new set
have now become commonplace and have
lost their thrill.

Or, on the other hand, it may be that one
of the screen-grid valves is losing emission.

If this has taken place, then, owing to the
lowered efficiency of the filament or cathode,
the internal resistance of the valve will have
risen far above its normal value, and the
amplification obtainable from it will have
been correspondingly reduced. The set will
therefore be far less lively than it should
be, and distant stations, especially those for
which full amplification is needed, will tend
to disappear. The local station, on the other
hand, will still be heard at full volume and
with normal quality.

When the Detector Fails.

The test for failing emission consists in
measuring the anode current of the valve
suspected ; an anode current well below the
normal value will prove definitely that the
suspicions entertained are only too well
founded, and that a new valve is required
to restore the set to its original excellence.

The same fault occurring in the detector

7l

ITH its dull-glowing filament and

obscured bulb, the modern wvalve
can give little visual indication of any
derangement within.  Yet although its
reliability has enormously — increased
of late, the valve, on account of its
extremely intricate construction, is not
infrequently the source of the first fault
to occur even in the most expensive
recetver. The author here shows how
troubles due to failing valves can be

rapidly diagnosed.
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valve will manifest itself mainly as a de-
terioration of quality, which will become
thin- and harsh, though there may also be
some loss of sensitivity. In sets using te-
action it will be found that, as the valve
slowly fails, it becomes more and more diffi-
cult to make the receiver oscillate, especially
at the upper ends of the wavebands. This
symptom 1is, perhaps, the most infallible in-
dication of a dying detector. The proof con-
sists, as before, in checking the anode cur-
rent to determine whether it is lower than
it should be.

If it is the output valve that is losing emis-
ston, the maximum volume of sound that
can be had from the set before overloading
begins will drop in sympathy with the fall-
ing anode current. This will be most
noticeable when listening to the local station,
especially as the ability to receive distant sta-
tions will not be affected, though the volume
at which they can be heard will be subject
to the same limitation as the local pro-
grammes. Once again, the milliammeter
will indicate, by a low reading, that a new
output valve is required.

Mains Rectifying Valves.
In making the suggested check of anode
current it is necessary, especially in a bat-
tery-driven set, to make sure that the voltages

<
S
[}
b
(=]

Fig. 2.—(a) Shows the normal veltages in the
grid-circuit of an output valve which does not
suffer from grid-emission. If grid-emission is
present, as in (b), the voltage dropped across
the grid leak by the resulting grid current may
nullify nearly the whole of the bias.

applied to filaments, anodes, and grids are
normal ; an anode-current reading can only
be informative when the operating voltages
are known.

If all the sympiloms of failing emission
occur together, so that high-frequency, de-
tector, and output valves all seem to be
suffering at once, it is more than probable
that the accumulator of the high-tension bat-
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When a Valve Goes Wrong.—

tery is running down—the effects of which
are probably well known to every user of a
battery set. In the case of an all-mains re-
ceiver, or a set using an eliminator on an
A.C. supply, a similar failure of all stages
of the set at once can often be ascribed to
the rectifier. 1If the emission of this valve
is falling off, its resistance will rise and the
voltage dropped across it will also rise. Less
voltage—in a bad case far less voltage —will
therefore be available to operate the set. In-
vestigation of the voltage at the H.T. plus
terminal while the set is in operation will
immediately indicate whether this diagnosis
of the set’s misbehaviour is correct. .

Microphonic Troubles.

In all these cases, and, indeed, in any case
where a valve is suspected of causing
trouble, a fairly definite check can always
be had by substituting a valve known to be
in good condition for the one whose be-
haviour is considered doubtful. This test is
likely to be the only one applicable if no
milliammeter is to hand.

=3
4

|

Fig. 3.—If the output valve is preceded by a
transformer, the much lower D.C. resistance
prevents any serious change in bias from
resulting from any reasonable degree of grid-
emission. Compare Fig. 2 (b).

Other faults that may develop in a valve
are usually easier to detect than failure of
emission, if only because the symptoms
shown in the set are more definite. A micro-
phonic valve, in which one of the electrodes
moves slightly in response to a mechanical
shock, is quite easy to defect.

In a bad case a howl or boom builds up as
soon as the set is switched on, vibration of
the filament being maintained by the sound-
waves from the loud speaker, these, in turn,
being caused by the variations in anode cur-
rent arising from the vibrating electrode.
Pointing the speaker away from the set, or
taking it into another room, will stop the
noise, as also will holding the hand round
the offending valve tightly enough to damp
out the vibrations. Where the valve is only
slightly microphonic, the howl may not be
maintained, but there will be a ““pong”’ if
the valve or the set is sharply tapped.

A less common form of microphonic
trouble sometimes appears in mains valves,
where crackles and bangs are heard in the
speaker when the valve is jarred. Some-
times this is due to a loose cathode, but it
may equally well arise from any kind
of intermittent contact or partial short cir-
cuit. Care should be taken to blame the
valve only if one is perfectly certain that
the set itself is free from imperfect connec-
tions, and that the valve-pins are making
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really good contact in the valve holder.

Microphony in a screen-grid valve is not
very common, but it leads to effects very
puzzling to those who have not had experi-
ence of 1ts results. In such a case the usual
microphonic how! builds up only when a
station 1s tuned in,

for a carrier is
necessary to en-
able the low-fre-
quency currents

due to the vibrating
electrode to pass
through the tuned
couplings to the de-
tector valve. The
cure, in this as in
the previous cases,
is to replace the
valve; but before
doing so the fila-
ment wiring should
be overhauled to
make sure that the
filament voltage at
the wvalve - pins
themselves is right
up to normal, as
certain  types of
filament have
spring enough to
vibrate only when
run  below their
normal operating temperature.

Occasionally, one meets a valve in which
the filament or cathode is making intermit-
tent or permanent contact with the grid. The
minute clearances between these electrodes,
amounting often to only a few tenths of a
millimetre, cannot be increased without
an appreciable loss of efficiency, so that
modern valves are very prone to suffer from
this fault, Usually, 1t is restricted to the
factory, faulty valves being rejected at the
test bench, but the knocks and bangs suffered
in transit from factory to user will sometimes
make it possible for a valve to develop this
defect by the time it reaches the ordinary
purchaser,

Specially designed to

prevent grid emission

—the electrodes of a

modern mains valve

with ventilated gauze
anode.

Dangers of Grid Emission.

If the contact between grid and emitting
surface is intermittent, tapping the valve will
evoke the most deafening crashes in the loud
spcaker. A milliammeter in the anode cir-
cuit will render visible the sudden fluctua-
tions in anode current that are causing the
noise. Certain complications are possible
here ; in the case of a screen-grid valve oper-
ating without bias no anode-current fluctua-
tions may appear, as the grid is already at
the same D.C. potential as one end of the
filament. The noises will still occur if a
signal is being received, for every time the
filament touches the grid the signal will be
short-circuited, and the anode current of the
detector will jump back from the *‘de-
flected *’ to the ““ mormal”’ value.

Permanent contact between grid and fila-
ment, in whichever valve it occurs, means
that the signal is permanently short-cir-
cuited ; a strong signal, however, may still
be heard. The fault may be detected imme-
diately from the fact that the anode current
of the misbehaving valve will not vary as
different bias voltages are applied to the grid.

A grid that has become disconnected from
its pin will give rise to very similar symp-

'}

toms ; the two cases can be differentiated by
a simple continuity test between grid and
filament pins on the valve after removal from
the set. But it must be remembered that if
the grid pin fails to make contact in the
holder it is not fair to blame the valve.

A mains valve, and especially an output
valve of fairly high power, will sometimes
suffer from grid emission. This is due to a
little of the emitting material sputtering from
the cathode or filament when the valve is on
the pump, so that when the valve gets
thoroughly hot in use the grid, as well as
the cathode, begins to emit electrons. Owing
to the fact that emission from the grid may
not occur until the valve has been running
some time, it is a fault that may very easily
be missed in factory testing.

Output Valves.

If the D.C. resistance between the grid
and cathode in the set is small, as would be
the case if they were connected through the
secondary of a low-frequency transformer,
grid emission is not likely to give rise to any
trouble at all in the set. In a resistance-
coupled amplifier, on the other hand, where
the output valve may have a grid-leak and
decoupling resistance totally a quarter of a
megohm or more, grid emission can be a
very serious matter. As the grid loses
electrons it becomes more and more positive,
the minute current through the leak being
able to do little towards neutralising this posi-
tive charge. With the decreased bias that
the positive charge implies, the anode current
rises above normal, thereby overheating the
valve and accentvating the emission from
the grid. Once started, the process is cumu-
lative, and may progress so far that the valve
is running with almost no bias, drawing, in
consequence, an enormous anode current.
Five minutes of this, and the valve goes soft,
owing to the liberation of gas from the over-
heated anode; the gas ionises, and the bom-
bardment of the filament by the positive ions
soon destroys entirely its emissive properties.
A new valve is then required.

Fig. 4.—A usual circuit for controlling the bias
to a variable-mu valve. Observe that the
centre-tap of the heater winding is earthed, as
is the grid, while the cathode is given a positive
bias by adjustment of R. The bias voltage is
thus applied between heater and cathode.

It is to minimise the likelihood of this un-
pleasant chain of events that it is usual for
the makers of output valves of high power
to stipulate in their instruction slips that
the total D.C. resistance between grid and
filament must not exceed some specified
figure, usually 0.25 or even 0.1 megohm.
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When a Valve Goes Wrong.—

The reduction of bias arising from grid
emission is usually accompanied by a decrease
in volume and a deterioration of quality, but
the most characteristic effect is a large in-
crease in hum. The high value found on
reading the anode current is conclusive proof
of the defect, but if the valve is allowed a
few minutes to cool down while the milliam-
meter is being attached, grid emission will
cease for the time being, and will only recur
when the valve gets hot after further use.

‘The detector.valve, with its high-resistance
leak from grid to cathode, is the only other
valve in which grid emission is likely to be
troublesome. Faint and distorted signals

Wireless World

suggestive of a heavily loaded detector are
the result of this defect, which, owing to the
fact that detector valves do not normally run
very hot, is not a very common one.

A short-circuit, or bad leak, between
cathode and heater in a mains valve will
almost always lead to hum, which may on
occasion be on a truly heroic scale. Tapping
the affected valve will often cause a cure,
even if only a momentary one, by jarring
apart the two elements. In a screen-grid
valve this fault manifests itself as a modula-
tion hum, observable only when a station is
tuned in. Owing to the fact that the high
bias voltages used are generally applied be-
tween heater and cathode, the variable-mu
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Brief Definitions with
Expanded Explanations.

S the name implies, the impedance of
an A.C. circuit is the extent to which
the passage of an alternating current
through it is impeded. Like resist-

ance, the impedance is expressed in ohms,
and is given by the ratio of the R.M.S. volt-
tage applied to the circuit to the R.M.S
current produced. When a steady direct
current is passed through a straightforward
circuit, where therc are no generated or other
internal electromotive forces, the only oppo-
sition encountered is that due to the resistance
of the conductors themselves, Ohm’s law be-
ing obeyed. Even in an A.C. circuit the
same law applies for R.M.S. values of
current and voltage, provided there is no in-
ductance or capacity in the circuit, or in the
very special circumstances where the effects
of inductance and capacity neutralise each
other, as in a series-tuned circuit.

But as a general rule the passage of an
alternating current is impeded, not only by
the actual or ‘‘ohmic’’ resistance of the cir-
cuit, but also by counter electromotive forces
set up or induced by the cyclic variation of
the current ; in other words, the relationship
between voltage and current depends also on
the inductance and capacity in the circuit and
on the frequency of the current.

INDUCED E.M.F.

,/-\
x S CURRENT

\
/ o
0 / A /,’ \\ \\\/
~l_-- \/ \ TIME
7/ OPPOSING

’ M., “ VOLTS DUE TO
RESISTANGE

3 N

Fig. 1.—The broken line curves indicate the

opposing voltages due to resistance and self-

inductance. The induced E.M.F. and current
are out of phase by a quarter of a cycle.

As an example, a simple coil of resistance
R ohms and inductance L henrys will be
considered, and it will be assumed that a sine
wave of alternating current is driven through
it, the R.M.S. value being I amperes and the
frequency f cycles per second. If E is the

R.M.S. value of the voltage required to drive

this .current, the impedance of the coil is
17

Z == ohms.

1 The value of E is that which is

just sufficient to overcome the resistance R
and the induced opposing E.M.F. arising out
of the self-inductance L, with the current I
flowing.

IMPEDANCE. The total opposi-
tion offered by a circuit to the
passage of an alternating current
through it, being due to the com-
bined effects of resistance, induct-
ance and capacity, or such of these
as may be present in the circuit.

The part of the applied voltage absorbed in
driving the current through the resistance is,
by Ohm’s law, E,=IR volts, being a sinc
wave exactly in step with the current, since
the value at any instant is proportional to the
current at that instant. Similarly, the por-
tion of the applied voltage absorbed in driv-
ing the current against the opposing E.M.F.
of self-induction is given by a like expression,
being E,=1X volts, where X is a quantity
depending on the inductance of the coil and
on the frequency, being called the reactance
of the coil at that frequency.

The reactance X needs a litile explanation,
because it is not in the nature of resistance,
although it is expressed in ohms; it is
numeneally equal to the ratio of self-induced
E.M.F. to current (R, M.S. values). Now, self-
induction is that property of a: circuit by virtue
of which an electromotive force is set up in the
coil whenever the current is changing, being
equal, in volts, to the product of inductance
in henrys to the rate of change of -current in
amperes per second ; and Lenz's law states
that this induced E.M.F. is always in such
a direction as to oppose the changing of the
current. On examining the sine wave of
current in Fig. 1 it will be observed that the
slope (or rate of change of current) is greatest
just where the curve crosses the zero line, and
so at this instant the induced E.M.F. will be
greatest ; in other words, the E.M.F. is pass-
ing through a maximum value when the
current is passing through zero, and vice
versa. The induced E.M.F. and current
waves are therefore just a quarter of a cycle
out of step.
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valve is liable to modulation hum through
faulty heater-cathode insulation.

Since the leak or short-circuit may dis-
appear when the heater contracts on cooling,
any test for continuity between them should
be applied only when the heater is running.

It is not to be inferred from these notes
that it is exceptional to find a valve that does
not suffer from one or more of the faults that
have been enumerated. On the contrary, the
modern valve is so extraordinarily reliable
that one is inclined to take its perfection for
granted, and it is on this account that it has
been thought worth while to draw attention
to possible faults that might puzzle those who
have not, previously encountered them.

This is the fundamental difference between
resistance and reactance—for the former the
current and opposing potential difference are
in é)hase, whereas for the latter the current
and opposing induced E.M.F. are a quarter
of a cycle out of step. Consequently, the two
component voltages IR and IX, which make
up the total opposing voltage, are a quarter
of a cycle out of phase, and can be repre-
sented by two straight lines, or vectors, at
right angles, as in Fig. 2(a). The total volt-
age E is then given by the diagonal line OE,
being E= VE*+E,"=14/R*+ X?* volts. And
since the impedance is the ratio of volts to
amps. its value is Z= v/ R?+ X* ohms. From
this it can be stated that the impedance of a
circuit 1is equal to the square root of the sum
of the squares of resistance and reactance.
The impedance triangle of Fig. 2 (b) gives
the relationship between these quantities.

1t is an easy matter to show that the greatest
rate at which the current changes (as it passes

= > e e -

o I EFIR R
() ®

Fig. 2.—(a) Voltage vectors for the coil con-
sidered. E is the resultant of E; and-E,. (b)
Impedance triangle of the coil.

through zero) is equal to 2af times the maxi-
mum or peak value, and since the induced
E.MF. is equal to the product of inductance
L and rate of change of current, it follows that
the ratio of the maximum voltage to the
maximum current, that is, the reactance, is
equal to zzfL ohms. Thus, for a coil the
reactance is directly proportional to the fre-
quency and to the inductance.

The reactance of a condenser is inversely
proportional to the frequency and capacity,
_z—fjf ohms, where C is the capacity
in farads. The negative sign is used because
capacitative reactance is opposite in sense to
inductive reactance—a coil takes a current
lagging in phase behind the applied voltage,
whereas a condenser takes a leading current.

The full expression for the impedance of
a circuit with resistance, inductance, and
capacity in series is

Z— N/Rz—}.— (27rfL—2—:f—c) - ohms.
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PRACTICAL HINTS

AIDS TO
BETTER RECEPTION,

IN a great number of modern A.C.-mains

receivers, the field winding of a moving-
coil loud speaker is used as a smoothing
choke. This is a truly economical measure,
as the need for an extra component is
avoided, and, at the same time, energising

current for the loud

Choke- speaker magnet is ob-

resistance tained almost for
Smoothing. IlOllllIlg. .

When following a

design in which this arrangement is included,
certain complications are apt to arise when
it is desired to employ an existing loud
speaker which has its own field-current sup-
ply system or is of the permanent-magnet
type.  As is fairly well known, the usual
expedient is to connect, in place of the field
winding, a suitable choke in series with a
voltage-absorbing resistance ; the total D.C.
resistance of these two components should
total that of the field winding replaced.

2.500 OHMS TOTAL RES.
- = |
AAAAAA—
+ SMOOTHING I VOLTAGE — g
= CHOKE ) ABSORBING RES. $
o> .- [
3 =4 mfds b — 3 4 mtds SE
o 1 o
w
- i ! -
Fig. 1.—A smoothing choke, in series with a

resistance, connected in place of a 2,500-ohm
loud speaker field winding. The extra by-pass
condenser C will help to minimise hum.

It has recently been found that when some
designs are modified in this way there is apt
to be a rather more pronounced background
of hum than in the original model; when
this effect is encountered, it is a good plan
to connect an extra smoothing condenser of
2 or 4 mids. in the position shown in dotted
lines in Fig. 1.

Ignoring the effect of the choke, this
resistance-condenser combination acts as a
smoothing device in itself, and so the unet
result may be that a satistactory supply is
obtained even if the choke happens to be
rather less effective than that of the loud
speaker field which it replaces.

T would seem that the majority of present-
day A.C. valves do not attain entirely
stable operating conditions until they have
been working for a few minutes. It was for
this reason that it was advised that a quarter
of an hour should be allowed to elapse

between the time of

’ switching on and carry-

Ageing the  ng “out initial adjust-

SULES ments of the
““Monodial *’ receiver.

The same advice might well be given with
regard to the majority of A.C. sets of the
more ambitious type. It is wise to defer
such critical operations as that of ganging
until one can rest assured that the valves
have settled down, and that there is no risk
of one’s work being negatived by subse-
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quent frequency ‘‘wandering.”” Although
the effect might pass entirely unnoticed in a
straight H.F. set with circuits of relatively
high resistance, it is particularly likely to
give trouble in the oscillator valve of a super-
heterodyne with ganged tuning.

FTER having carried out the usual
initial adjustments, constructors of
superheterodyne receivers seem to be inclined
to leave their intermediate-frequency
couplings severely alone. While it is not for
a moment suggested that any good purpose
would be served by con-

LF. tinually readjusting this
Band-pass part of the receiver, it is
Couplings. perhaps worth while to

point out that, after the
set has been persuaded to work satisfactorily
and when the niceties of its control have
been acquired, it is worth while, at least,
to try a few experimental alterations in
coupling, ta say nothing of the effect of
retuning the I.F. currents. This, of course,
relates mainly to the popular 1.F. trans-
formers of the band-pass type with two
tuned windings magnetically coupled.

From some points of view it is a very
satisfactory procedure to start with a very
loose coupling. With the coils separated to
the greatest possible extent, it is to be antici-
pated that selectivity will be abnormally high
and that signal strength will be somewhat
reduced, at the same time tuning of the I.F.
coils will be extremely sharp. This is, per-
haps, the greatest advantage of the procedure
advocated, as the operation of setting the
semi-variable condensers which are shunted
across the windings can be- carried out with
extreme accuracy.

Primary and secondary coils of a band-pass L.F.
transformer adjusted for minimum coupling.

As a next step, inter-circuit coupling
should be progressively increased until the
resonance curve is broadened to embrace a
sufficiently wide range of side bands, the
circuits being retuned, if necessary, after
each adjustment is made.

In the absence of special instruments, it is
rather a problem to know how far one can
safely go in increasing coupling. Perhaps
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the best method is to tune in a station that
is known to be subject to interference from
another in the neighbouring frequency
channel, and which is customarily heard at
about the same strength. Coupling is
tightened until interference is heard, and is
then slackened off until it just disappears.

It is hardly necessary to say that there is
no ‘‘best’ adjustment ; the whole matter is
one of compromise. One type of listener is
quite willing to sacrifice a certain amount of
selectivity in order to obtain ‘‘brilliant’’
reproduction, while another, realising that
the number of stations receivable is now
determined almost entirely by selectivity, will
prefer to narrow down the response curve
of the I.F. amplifier. Tt is fortunate that
with the most popular modern designs both
may be satisfied.

N appreciable D.C. voltage is built up,
by the action of rectification of the
carrier wave, across the coupling resistance
of a diode detector.  \When this coupling
resistance is directly connected to the grid
of a succeeding L.F. amplifying valve,
voltage thus developed is

Diode effectively in series with
Rectification  any grid-bias voltage that
and Bias. may be applied from

normal sources; unless
this point is borne in mind there is a real
risk that the valve will be over-biased under
working conditions.

The general rule to apply in these circum-
stances 1s that a battery valve will not need
any additional bias. A mains-operated
triode, in which grid current generally starts
‘“early,”” should have a standing bias .of
about 1 volt, or slightly more.

IT is not always realised that the decoupling
resistance used in conjunction with an
automatic bias scheme offers a ready means
of testing the valve in whose grid circuit it
is connected for ‘‘softness,”’ or deficient
vacuum. If anode current is changed to any

appreciable extent as a

Testing result of short-circuiting
for this resistance, it can
i« Softness.”’ almost invariably be

assumed that the valve is
soft ; the extent of change in.current is more
or less a measure of the degree of softness,
although the - magnification factor of the
valve concerned must always be taken into
account.  Current variations are always
greatest when dgaling with high-magnification
valves.
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NEWS of the WEEK.

Current Events
in
Brief Review.

Wireless on Duration Flight.

HE WIRELESS WORLD learns that Sun-
day next, July 1oth, has been tentatively
fixed by the Hon. Mrs. Victor Bruce for the
start of her attempt on the duration (refuel-
ling) record in the air. Mrs. Bruce intends to
remain for a month in her specially equipped
aeroplane, also carrying Marconi apparatus,
from which she will be in constant wireless
contact with a motor van station for making
daily arrangements for refuelling and revictual-
ling, besides the exchange of weather reports
and news bulletins. The motor van with
which it is hoped to follow the aeroplane to
Portsmouth, Blackpool, Newcastle, and other
towns, is equipped with a Marconi type AD.18a
aircraft transmitter and receiver fitted behind
the driver’s seat of a Morris 10 cwt. van. The
transmitter has a power of 350 watts.

All Ears on Lausanne.

LAUSANNE at the present time bristles with
microphones. They are to be found in
hotel parlours and bedrooms and at the Hotel
du Chiteau at Ouchy, where the Conference
took place.

Our Lausanne correspondent states that Mr.
Ramsay MacDonald, M. Herriot, Senor Grandi,
and Herr von Papen all made speeches from
Radio-Suisse Romande. Sometimes the dele-
gates were speaking simultaneously to different
countries ; thus during the Conference the little
town of Ouchy was the wireless centre of the
world.

“ Keep Calm "’ Broadcasts.

EVERY Monday and Friday at 1 p.m.

Frenchmen are to have the opportunity of’
having ‘‘auto suggestions aroused by music”’

« EARTH SPEAKING !’ The Marconi AD 18,

a 350-watt transmitter and receiver, which, in

a high-speed motor van, will follow Mrs. Bruce’s
‘plane up and down the. country.

FLYING FOR A MONTH. The Windhover machine, constructed by Messrs. Saunders-Roe, Ltd.,
which will be flown by the Hon. Mrs. Victor Bruce in her attack on the flight duration record.
Constant wireless touch will be maintained with a mobile ground station.

transmitted irom the Radio-L.L. station in
Paris.

According to our Paris correspondent, these
special transmissions, which are calculated to
promote optimism, calm, and confidence, wiil
be under the control of Dr. Marcel Viard, who
is adopting the principle initiated by Dr.
Vachet, whose ‘‘auto suggestion’’ gramo-
phone records have recently been transmitted
from the Eiffel Tower station.

We wonder whether the statesmen at Lau-

sanne will be listening.

«“D.S.M.” for Broadcasting.

LAST year Sir John Reith, Director-General

of the B.B.C., was-awarded the ‘‘ Distin-
guished Service Medal”’ of the Columbia
Broadcasting System of America for contribu-
tions to the radio art. This year the honour
falls to Miss Amelia Earhart in recognition of
the broadcast interview. transmitted from
Broadcasting House, London, after her world-
famous flight.

Radio at Ottawa Conference.

ALTHOUGH the coming Economic Confer-

ence of the Empire’s statesmen at Ottawa
may have no direct bearing on wireless ques-
tions, it is fairly certain that it will come under
the scope of the various business agreements
which will be arrived at for the extension of
Empire trade.

The flow of wireless business within the
Empire is still lamentably small, as visitors to
this country from the Dominions and Colonies
are painfully anxious to point out. It would
be a strange irony if the reorganised Empire
Broadcasting Service, which opens at the end
of this year, were to find practically all its
listeners in possession of foreign receivers, yet
this will actually be the case nless some radi-
cal changes are brought about at Ottawa.

Hours with the German Government.
“(TOVERNMENT HOUR"’’ has already ap-

appeared several times in the German
broadcast programmes since the issue of the
recent decree authorising the State use of the
microphone. It is now definitely announced
that only parties which held at least fifteen
seats in the old Reichstag will be allowed their
25 minutes ‘‘ on the air’’ before the big elecs
tions on July 3ist. Communists are excluded.
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A World-wide Listeners’ Union ?

1\/ . SCHUBIGER, the editor of the Swiss

radio journal Le Radio, is suggesting
the formation of an international radio
listeners’ union.

Such a body might well shake the founda-
tions of all national boundaries, but we are
inclined to agree with our Berlin correspondent
that listeners are insufficiently united in their
aims and tastes ever to be included under one
banner. Even in Germany, which is the land
of clubs (every German is said to be a member
of at least three!) the existing listeners’ unions
are either strongly political or have a continual
struggle to maintain their membership.

An ‘“opposite number’’ to the Union Inter-
nationale de Radiodiffusion, representing all
European listeners, is a happy conception on
paper, but in practice such a body would prob-
ably be rent with discussions and controversies
before it was a week old.

The present Union Internationale seems, in
this imperfect world, to be the best guardian
of listeners’ interests.

Neglected French Radio.

BOMBSHELL seems to have fallen in
French radio circles by the news that the
British Members of Parliament visited Broad-
casting House. One radio journal angrily asks:
“Did anyone ever hear of a single French
deputy manifesting the slightest desire to visit
a French wireless station? ”’
There is a strong feeling in France that wire-
less and all its works are treated with too much
official indifference.

No Nonsense in Spain.
’I‘HE Spanish police are taking summary
steps against all listeners who oscillate to
the detriment of their neighbours’ reception.
The penalty for a second offence is the cancel-
lation of the listener’s licence and the confisca-
tion of his set.

New Radio Menace.
HE Austrian Landlords’ Association have
sent a special appeal to the Ravag Broad-
casting Company to suppress all gymnastic
lessons from the microphone which require
jumping and other violent exercises. They
base their plea on the fact that ceilings, as well
as gas and electric fittings, in the big apart-
ment houses in Vienna are beginning to show
signs of strain.
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No Instalment, No Wireless.
IRE-PURCHASE traders have forestalled
the Postmaster-General with a happy
device which prevents purchasers on easy-pay-
ment terms from using their sets unless the
appropriate instalment has been paid. Ac-
cording to the wireless correspondent of The
Daily Mail, the device, which is the invention
of a West Hartlepool engineer, consists of- a
time switch which is released by dropping a
coin in a slot meter in the set, which operates
a spring. When the time arrives for the next
payment the spring will have run down, auto-
matically switching off the set.
The Post Office have missed a fine oppor-
tunity by not using such a device for the
collection of licence fees.

Satisfied Listener.

OVERHEARD in Vienna Café:—

A.% T have built a one-valve set with
which I can receive whatever I want—morn-
ing, noon, and night.

B.: You can even get Berlin?

A.: T tell you, whatever I want.

B.: But this is colossal—to receive all sta-
tions with a one-valver!

A.: Who said “‘ All stations’’?

B.: Well, didn’t you say you could receive
whatever you wanted?

A.: Of course; but you see I only want
Vienna!

German Word Competition.

PRIZES amounting to 1,000 marks are to be
distributed by the German broadcasting
authorities in connection with a word-finding
competition which closes on July 25th. Like
listeners in other countries, those in Germany
frequently complain regarding the alleged mis-
use of their language at the microphone, and
there are many who fear that the pure German
tongue may suffer if great care is not exercised.
The Reichs-Rundfunk Gesellschaft have,
therefore, come to the decision (writes our
Berlin correspondent) to give listeners them-
selves a chance to find suitable German words
for foreign terms which are in frequent use in
the broadcasting studios. They are asked to
suggest German words for the terms ‘‘ Con-
férence 7 and ‘' Conférencier,”” ‘‘Matinée,’’
‘“ Photomontage,””  ‘ Phonomontage,”” and
““Alctuell " (topical).

Television Developments in Germany.
ROFESSOR Dr. Leihduser has been elected
First President of the German Television
Society, which has just held its third annual
general meeting. Dr. Noack, a frequent con-
tributor to The Wireless World, was also
elected to the board. The offices of the society
have been united with those of the Heinrich
Hertz Institute at Berlin.

Television will play a leading part at the
Gerfnan Radio Exhibition in August, and
among the exhibits will be the Telefunken
ultra short-wave transmitter working on 7
metres with 25 kilowatts in the aerial (tele-
graphy) and 6.25 kilowatts (telephony). A
special high-frequency cable will connect the
output circuits with the aerial on the top of
the Berlin broadcasting tower. The German
Fernsch A.G., which is associated with the
British Baird Company, will supply the tele-
cinema transmitter to be installed at the
Exhibition.

Broadcasting and the Law.

A GERMAN law, to take effect, must be pub-

lished, but it has now been decided that
the broadcasting of the text can serve in lieu
of publication. To prevent error and to prove
publication by broadcast, records are taken ot
the text exactly as it is read in the studio.
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Empire Broadcasts from Australia.

ANY short-wave listeners will be interested
in the new schedule of Sunday transmis-
sions from station 2ME, Sydney, the Empire
broadcasting station operated by Amalgamated
Wireless of Australasia. The schedule as from
July 3rd last is as follows:—
1st session, 0500-0700 G.M.T.

2nd ,, 0930-1I30 ,,
3rd ’ II130-1330 129
4th ,» 1830-2030

The wavelength of 31.28 metres remains
unchanged.

A Victory for Sponsored Programmes.

OUT of all the hue and cry about the ‘‘over-

commercialisation’’ of American radio
comes a 325-page report by the Federal Radio
Commission which (writes our Washington cor-
respondent) virtually amounts to a vindication
of sponsored programmes.

The report, which has been sent to Congress,
is' the result of an exhaustive enquiry as to
whether the Government should take over con-
trol as an alternative to trade-supported broad-
casting. Among the pithy pars in this volum-
inous document is the following: ‘‘ Any plan,
the purpose of which is to eliminate the use of
radio facilities for commercial advertising pur-
poses, will, if adopted, destroy the present
system of broadcasting.”” And: ‘' Limitations
upon the use of time for cominercial advertis-
ing, 1t too severe, would result in a loss of
advertising revenue to stations which in all
probability would be reflected in the quality
and quantity of programmes.”’

The Commission points out that a scheme to
support broadcasting by licence fees as in other
countries, comprehensive enough to satisfy
every person in the United States, would re-
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length of 1.6 metres. It is interesting to note
that this length is about the height of an
average man, so that great care hasto be taken
in the field measurements to ensure that the
observers do not produce a disturbing effect!

The most elaborate arrangements are made
in the laboratories for testing the performance
characteristics of wireless receivers over a
wavelength range of from 7 to 2,000 metres.
The screening is obtained by placing the oscil-
lators supplying the test voltages in a cabin
completely enclosed by sheets of tinned iron,
the entrance to the cabin being through a trap-
door having a mercury seal. To enable the
observer to breathe, special arrangements have
been made to provide adequate forced ventila-
tion in the sealed cabin through tubes which
permit the passage of air but not of electric
waves.

New Baird Televisor.

PROBABLY the most convincing television
demonstration yet given in this country
was staged by the Baird Television Company
at their headquarters in Long Acre, London,
W.C.2, on Thursday, June 3oth, when The
Wireless World was able to witness the new
home ‘‘ Televisor’’ in action. Although the
actual transmission was carried out on a short
line between two rooms, it was obvious that
if comparable results could be obtained by
wireless the new instrument could guarantee
genuine entertainment value.
The images were thrown on a screen 4in.

TELEVISION FOR THE HOME CIRCLE. Mr, John L. Baird photographed last week with the new
home televisor in which the image is projected on a screen and is visible all over a large room.

quire approximately 1,000 stations to supply
three selections of programme. This would
necessitate an installation cost of £30,000,000
and a technical maintenance cost of about
£25,000,000 a year.

Waves of One-man Length.

APPARATUS for the production of oscilla-

tions corresponding to  wavelengths
between 14 and 8o centimetres was exhibited
last week at the Annual Visitation to the
National Physical Laboratory. The ultra-
short waves were also dealt with in an inter-
esting exhibit illustrating the researches of the
laboratory for some years in the technique of
transmission and reception on wavelengths
below 10 metres. Particular attention has been
given to the study. of the effect of the ground
on the propagation of short waves, and recent
work has included measurements on a wave-

widexglin. high and could be seen all over a
large room with sufficient brilliancy to make
the picture plainly visible even when the room
was normally illuminated.

The new ‘‘ Televisor ' is extremely compact,
measuring when closed 18in. long x8in. widex
13in. high. In operation the screen is pulled
out as in a camera, permitting rough focussing.
The whole apparatus is simply plugged into the
electric mains and can be operated from any
good wireless set. It is understood that the
peak voltage required does not exceed 300. A
mirror drum replaces the disc used in the pre-
sent Baird models, and instead of the Neon
lamp a special Kerr cell is used, making pos-
sible a brilliant image in black and white. The
price at which the new Baird *‘ Televisor
will be available to the public, probably in time
for the Olympia Radio Show, has not yet been
fixed, but we understand that it may range
between £25 and f30.
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Two views of the chassis of the Ferranti Superheterodyne. A particularly ingenious shutter mechanism showing
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the appropriate waverange is provided.
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The Ferranti Superheterodyne.—

to the receiver, the apparatus is all assembled
on a single steel chassis. The total dimen-
sions of this chassis are surprisingly small in
view of the complex nature of the circuit,
but it cannot be said that the components
are in any way cramped. On the contrary,
there is evidence of careful thought in the
layoul of the set, and key components are
well spaced. The coils and I.F. transformers
are individually screened, and the waverange
switches are built into the metal containing
boxes, and are actuated by cams on the
switch rod. A further cam is fitted to this
rod to control the mains switch, and, in addi-

Wireless World
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THE FERRANTI
SUPERHETERODYNE.

An A.C. Mains Transportable Receiver.

with a total of only four LF. tuned circuits
shows not only that the coils themselves are
highly efficient, but that the initial adjust-
ments are carried out with a remarkable

Wireless World

of interference from the London Regional,
and Algiers was perfectly clear. The sen-
sitivity was ample for the reception of the
weakest stations, and at no time during the
tests had the volume control to be set at
maximum. Even with the mains aerial
which is incorporated scores of foreign
stations could be received. The results with
such an aerial, however, are bound to be
rather variable, since they depend largely
upon the way in which the house-wiring is
carried out; the makers wisely recommend
the employment of an outdoor aerial, there-
fore, wherever it can be erected,

The quality of reproduction is unusually

preliminary H.FF. stage, and for the LF.
circuit, and a potentiometer control of their
grid bias provides both pre- and post-first
detector volume control.

JULY 8th, 1932.

BOOK REVIEW.

First Principles of Television. By A. Dinsdale,
M.I.R.E. Pp. 241, with 130 diagrams, and 38
full-page plates. (Published by Chapman amd
Hall, Ltd., London. Price 12s. 6d.)

HE author of this book does not profess te
describe every system of television that has
been tied, but picks out the most outstanding pro-
posals of the early workers, their aspirations, suc-
cesses and failures, and, in the latter chapters, he
describes in more detail the methods of those ex-
perimenters on both sides of the Atlantic who have
gone farther along their chosen line of research.
In the early chapters, after considering the ele-
mentary principles of optics, the author discusses
the nature and performances of Selenium and Photo-
electric cells, and gives an account of the early
experiments of Szczepanik, Rosing, Nipkow,
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Complete circuit diagram. Three variable-mu valves are included which permit simultaneous pre- and post-first detector volume control.

tion, it operates a shutter over the wave-
length scale, indicating clearly which of the
two wavebands is available.

The wavelength scale itself moves hori-
zontally by means of a cord drive from the
condenser shaft, which is operaled through
a friction drive by the control knob. The
scale is calibrated in wavelengths, and
illuminated. The controls are completed by
the waverange and on-off switch, the volume
control, and a lone-control switch. This last
is mounted inside the speaker grille, and
allows of the connection of a o.1-mfd. con-
denser across the primary of the output
transformer.  The quality of reproduction,
of course, is far less pleasant when it is in
circuit, but the general ecffect may prove
more satisfactory at times when atmiospherics
are violent.

The Performance.

The performance of the receiver on ftest
was highly satisfactory, and, although the
selectivity proved to be a little below that
of receivers setting a lower standard of
quality, it was quite adequate for any normal
purpose. At a distance of only nine miles
from Brookmans Park it proved possible to
receive Milhacker without a large amount

good, and the high frequencies, in particular,
are exceptionally prominent. There is no
trace of shrillness, however, and speech is
reproduced without over-emphasis of the
sybillants, and without any trace of boomi-
ness. The only point upon which criticism
might be directed against the set is in regard
to the matter of mains hum, for this is a
little louder than it might be in a set so
perfect in its other characteristics. The hum
is no greater than that found in many other
receivers, but with such an exceptionally
high general performance one looks also for
a lower hum level.

The mechanical construction of the
receiver is very strong, and the general
finish shows a high standard of workman-
ship and careful attention to detail. As a
result, the set should give a reliable per-
formance, and be free from servicing
troubles. The cabinet is of pleasing
appearance, and is fitted with handles for
ready transportability.

Next Week’s Set Revicw—

LOTUS S§G4
SUITCASE PORTABLE

www americanradiohistorv com

Mihaly, Holweck, and Belin, and the later devices
of Jenkins, Baird, the Bell Telephone Laboratories,
Karolus, Von Ardenne, and Alexanderson. In
describing colour television, he is evidently in ervor
in giving red, blue and yreen as the primary colours
and stating that yellow is a mixture of green and
red, but this is a minor point which does not affect
the general interest of the description.

Methods of synchronism are clearly discussed, and
the importance of absolute synchronism, as dis-
tinguished from isochrounism, 1s stressed.

The latter part of the book summarises the pre-
sent state of advancement in Eugland, America,
Germany, and other countries, and concludes with &
chapter on what we may reasonable expect in the
near future, and what still remains to he overcome
before television can be called a commercial pro-
position, though, in his preface, the author frankly
states that ¢ Progress in television is now so rapid
that it is impossible for any book on the subject to
be absolutely up to date,” and instances a demou-
stration given in New York after the book had gone
to press, in which close-up images were projected on
to a screen six feet square with a scanning disc
having only forty-five holes, thus somewhat nulili-
fying some comparative statements made in the con-
cluding chapters.

Altogether. we can recommend the book as a very
readable and interesting work written without any
pretence of going deeply into highly technical
matters, and in which the author steers a careful
course between the unwarranted optimism which
would represent television as a fully developed suc-
cess which, the day after to-morrow, will be con-
sidered almost as universally necessary as a hroad.
cust receiver, and the gloomy pessimism which
regards the many difficulties as unsurmorntabla.

W. H. M.
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Unbiased |

By FREE GRID.
Old Enough to be New?

IT is astonishing how ill-informed are the
pundits of the lay Press who write the
““Radio Corner’’ which practically all news-
papers run nowadays. I am not referring
to their lack of technical knowledge (for,
after all, they are merely journalists and
make no pretence of being trained radio
engineers), but to their apparent ignorance
as to such things as the manner in which
special broadcasts are carried out.

As a typical instance of this, I would point
to a statement which was made by a writer
in an article published recently in a
national daily. The article in question deals
with the subject of Big Ben’s broadcast, and
in it the writer naively informs us that one
of Big Ben’s secrets which has not hitherto
leaked out is the fact that his microphone
is housed in a football bladder. Now, not
only did this piece of information ‘‘leak
out’’ in The Wireless World several years
ago, but this fact was chronicled shortly
afterwards by almost every national daily,
including the journal in question.

In yet another paper ‘“news’’ is given of
a wonderful instrument ‘‘which dispenses
with the use of Morse and makes it possible
to engage in oral conversation with a ship
several hundred miles at sea.”’ Fancy that,
now!

Free and Easy.

ROBABLY everyone has read in the Press
the translation of the Latin inscription
which is just inside the entrance to Broad-
casting House. I noticed that in every
newspaper the wording of the translation was
exactly the same, and so I conclude that it
was officially issued by the powers that be
at Portland Place.
I was pleased to see that they had the
grace to describe it as a ‘“free’’ translation.

Which was written first?

What I would like to know, however, is
whether the English version is a free trans-
lation of the Latin inscription or the Latin
inscription a free translation of the English
version: in other words, which was written
first?
This is an important question.
A 35

The forbidden note.

Verboten ?

CAN any pianist or other musician asso-
ciated with the B.B.C. tell me which
note on the piano it is forbidden to play at
Broadcasting House? My question is
prompted by a statement recently published
by one whose word ‘“goes’’ in matters per-
taining to broadcasting.

It seems that this unspecified piano note
is barred (no pun intended) simply because
it causes the same trouble with the ““ mike "’
as does the name Cirencester (‘‘ Sissister’’ to
the intelligentsia).

The explanation gives me a clue why a
request for a certain song in the Children’s
Hour—sent in, at my instigation, by one of
the little Grid Leaks some time ago—was
apparently ignored. The song which I
wanted was ‘“ Which Switch is the Switch,
Miss, for Ipswich? ’—an old favourite of
mine which enjoyed great popularity in the
earlier years of the century when the tele-
phone was not the ubiquitous instrument it
is to-day.

Do Loud Speakers Spit?

HAVE always understood that the B.B.C.

were very particular about barring words
or sentences in which an excessive number
of sibilants occur, owing to the embarrass-
ment which these cause both to transmitter
and receiver. I was all the more surprised,
however, that they permitted the broadcast-
ing the .other night of that well-known
Hebrew comic song, ‘Iz Izzy Azzy Woz? ”’
(to the Gentiles, ““Is Izzy As He Was? ).

I happened to be ensconced in a chair
directly in front of my loud speaker at the
time, and I must confess that, although my
receiver is second to none in dealing with
sibilants, the effect was so realistic that I
involuntarily shifted my chair in order to
avoid the anticipated splutter which seemed,
to my lively imagination, to be actually
issuing from the loud speaker. This must
be taken as a high tribute to the atmosphere
which the B.B.C. managed to ‘‘put over”’
in the case of this particular broadcast.

Strange Behaviour.

EIRD and wonderful are the faults

that beset wireless receivers, but one

of the strangest was thrust on me the other

day by a friend who begged assistance in

diagnosing a peculiar trouble which had

developed in a receiver belonging to a lowly

acquaintance to whom he has always posed
as a wireless expert.

The symptoms were most extraordinary.

The set was actuvally an all-A.C. radio-
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gramophore of unimpeachable pedigree
which, like the young lady of Leeds in the
celebrated limerick, behaved exceedingly
well when it did behave at all, but at other
times was completely dumb. It had been
noted by the owner of the set (who, although
devoid of wireless knowledge, appeared to
be above the average in intelligence) that on
bright, sunny days the set behaved normally,
although it would almost invariably cease
working when night came on. When the
weather happened to be normal for this time
of the year, and we had donned our summer
furs in this otherwise happy land of ours, the
instrument could not be induced to work
at all unless—and here comes the astonishing
part—the window was closed. It would
then function perfectly, irrespective of the
time of day or of the state of the barometer.
Now, I always believe in adopting the
methods of the medical profession on these
occasions, so I immediately assumed a boiled-
owl look of wisdom and proceeded to ask
him the usual formal questions while I
thought hard. A possible explanation of the
phenomenon began to dawn on me, and,
seeing a great opportunity to enhance my
prestige, I began a terrifying cross-examina-
tion, and followed it with my diagnosis.
*“The set is standing with its back to the
window,”’ I said, ‘“and, in the interests of
good reproduction, the back is not enclosed.
It is clear that, as the .instrument fails to
work on a cold summer day, and knocks off
after sundown even on those rare occasions

The symptoms were most extraordinary.

when the temperature is not below overcoat
point in this country, its behaviour is directly
dependent on the state of the thermometer
and only indirectly on the time of day and
the state of the barometer.

‘“It now becomes necessary, therefore, to
find out why a fall in temperature can cause
it to close down. Having given the matter
careful consideration and eliminated all other
causes, I can only come to the conclusion
that the set is fitted with a thermal-delay
switch which is faulty, insomuch that the
contacts, instead of being held firmly closed,
are only just closed by the associated heater
in the set, with the result that they are
released by the chilling breezes blowing into
the back of the set from the open window,
Quite elementary, my dear Watson.”

My friend thanked me sarcastically, but,
nevertheless, 1 knew by his respectful
demeanour a couple of days later that my
diagnosis had been correct.

I did not think it necessary to inform him
that two similar cases of thermal-delay
swiiches causing trouble in this manner had
recently been brought to my notice; ars est
celare artem.
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The One Essential Paper.

I THINK that this is the first time that I
have ever congratulated a periodical; but,
really, I feel I must do so in the case of The
Wireless World. The new features must make
it the one essential paper for the radio enthu-
siast. I always look forward to Wednesday
and my copy of The Wireless World, but I
am quite certain that T shall look forward {o
it in future on Fridays with even more enthu-
siasm. W. T. CLARKE.
Torquay.

Extremely Pleased.

I WAS extremely pleased to read in the last

issue of your valuable paper that you pro-
pose to include full programmes for foreign
stations in your issues as from next week, and
I sincerely hope that your new venture will
receive the success it deserves.

I shall recommend your new paper to my
friends, and, as a beginning, [ pinned the red
slip (from to-day's copy) on the notice board
at the works where [ am employed.

Again let me thank you for the continued
freshness and sound articles contained in your
weekly issues. A. JOWETT,

Hon. Treasurer,
The Halifax Wireless Club.

Broadcast Reproduction.

IKE your correspondent C. J. Tomes, I,
also, am a regular reader of The Wireless
World and of The Wireless Engineer. Of
course, this does not matter except in so far as
it may entitle me to a small amount of your
valuable space.

It is a great pity when your correspondents
*' waste space ' by ‘‘ useless argument.”’

I trust that The Wireless World will eventu-
ally succeed in educating the ‘‘ordinary
listener,”” such as C. J. Tomes, that he may
more fully appreciate the efforts of those whose
aim, the only worthy one, is progress.

With great respect for your space and best
wishes for The Wireless World and its con-
tinued success. A. H. B. CROSS.

Sheffield.

SHOULD like to ecnter a formal protest

against your publication of the letter from
Mr. C. J. Tomes in your issue of June 15th.

First, he objects to the devotion of space to
this controversy on Quality. What, then, does
he want? Surely the pages of The Wireless
World could hardly be better occupied than
in ventilating this subject—one of the most
important in the whole study of broadcasting.

Second, he evidently has not read the corre-
spondence with any attention, for he does not
even understand what Mr. Hartley is campaign-
ing for. This is clear, for he apparently thinks
that we ‘‘purists’’ are dissatisfied with the
B.B.C. transmissions, whereas it has been made
abundantly clear in the correspondence that
we are trying to raise the quality of receivers
till it equals that of the transmissions.

Third, and most serious, his letter makes
no contribution to the discussion, contaimng
only unsupported statements of opinion.

I myself have taken no part in this contro-
versy since my letter of May 11th, {or the simple

Wireless Warldl

reason that no one has attempted to attack
the conclusions reached in that letter (which
were generally in agreement with Mr. Hartley’s
point of view). I only write now to beg you
to preserve the decencies of controversy; to
reserve your space for those letters which, even
if they hit hard, do contain some reasoned dis-
cussion ; and definitely to close your columns
to those who will not, or cannot, put forward
reasoned arguments. P. K. TURNER.
Windsor.

S an “‘ordinary listener’’ I wish to take
exception to Mr. C. J. Tomes’ letter in
your issue of June 15th.

The recent articles on ‘‘ Broadcast Repro-
duction,’’ together with the correspondence of
Messrs. Hartley, Bonavia Hunt, West, and
others, has, to my mind, been intensely 1n-
teresting, and I think it is unfair of Mr. Tomes
to describe as ‘‘ bickering’’ the opinions of Mr.
Hartley and Mr. West.

After all, the Correspondence columns of The
Wircless World provide a means whereby a sub-
ject can be debated to a certain extent, and I
think that anyone who has followed the debate
on ‘‘ Broadcast Reproduction”’ will agree that
it has been far from boring.

Personally, I hope we shall hear more of this
controversial subject, and, incidentally, have
a little more ‘‘bickering’’ from Mr. Hartley.
and others. WM. G. YOUNG.

Birmingham.

Quality and Frequency Range.

IF one cannot entirely agree with Mr. P. W.

Willans, one cannot deny that his letter was
of great interest. The suggestion that the
upper frequencies should be still further exag-
gerated is, however, a dangerous one, especially
as the B.B.C. seems to hold the view that cer-
tain exaggeration is justifiable.

It would be interesting to know just how
long the B.B.C. has been interfering with the
transmitter in this way. Its very silence on
the matter magnifies the offence, being unfair
to the man who goes to much trouble and
expense to make his reception apparatus as
perfect as possible. The B.B.C. has no right
to depart from as faithful an electrical counter-
part of the original as lies within its powers
of achievement. To distort the frequency
response is only permissible when correction is
applied to restorc the original characteristic

JULY §th, 1932.

Letters to the KEditor.

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

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

within the entity. Thus the transmitting
apparatus and microphone must be considered
by themselves, and it is perfectly logical to
distort at the transmitter to compensate for
faults in the microphone, or vice versa.

At the receiving end a tone corrector after
a high-note-cutting H.F. section is quite logical
because the subject is a separate entity, and
the currents available at the loud speaker ter-
minals are, or should be, proportional directly
to the modulations imposed on the carrier
received. Or if a loud speaker is incorporated
in the same cabinet as the set and sold together,
it is correct to distort in the amplifier to correct
faults in the speaker, or again, vice versa.

On the other hand, if the loud speaker and
set are sold separately, it is up to the manu-
facturer to make each as perfect as possible
without regard to possible sources of distortion
elsewhere. The same applies to the distributors
of programmes. The modulated wave must be
as near as possible a hundred per cent. perfect.
There is no other way possible. Any inten-
tional distortion, in whatever form except when
compensated internally, is intolerable, and
must inevitably lead to the degradation of ali
¢lasses of audio-radio instruments.  If carrier
wave interference justifies any alteration at the
transmitter to ensure a good high-note response
at the receiver in relation to interference level,
that alteration should be made, not to the
frequency characteristic, but to the carrier wave
or the method of modulation.

Mr. Willans contends that the senses of the
listener provide a sufficient standard from which
to judge whether the reproduction is a satis-
factory representation of the original. Well,
it depends on what he hears. Whoever the
listener, unless the reproduction is exactly the
same as the original under each and every con-
dition, it cannot satisfy him.

It seems to me that the question of direc-
tional distortion at the microphone must be
considered negligible against the acoustical dis-
tortion in the home. The distortion at the
microphone is a problem for the transmitting
engineers, not for us; acoustical distortion in
the home will no doubt receive attention when
the transmitting and receiving equipment is
worthy of it!

One more point. Why are sopranos so uni-
versally disliked? Does not the chart in Mr.
Hartley’s recent article tell us?

Shortlands, Kent. HUGH A. RAMPTON.

“RADIO-FIRENZE!”’
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Few broadcasting stations can claim a finer site than Florence, which
was recently opened by the Italian Broadcasting Company. The Marconi transmitter provides an
aerial power of 20 kW.
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Wireless Measurements in the Arctic Circle.
Radio Board’s “Polar Year” Expedition.

IFTY years ago a conjointed effort was
V/ £0: 17 (COnou I
made by the scientists of many different

countries to conduct a year’s obsérvations on
y

various phenomena within the Polar regions.
The second “‘ Polar Year' is now being held
on the jubilee of the first, to take advantage
of the general advancements of science and
techuique that liave occurred in the interval.

Wireless expeditions are taking part from
several countries, and a British expedition
equipped by the Radio Research Board starts
to-morrow (Saturday) on its way to Tromso,
Norway, onc of the most northerly civilised
settlements in the world, and well within the
Arctic circle. The expedition is being led by
Prof. E. V. Appleton, a member of the Radio
Board.

Last week a Wireless World representative
had the opportunity of inspecting the gear
before its despatch to Tromso.

The main experiments are, of course, con-
cerned with the propagation of waves and with
the investigation of the ionised regions of the
atmospherc—now frequently described as the
ionosphere. The chief method to be used is
that, due originally to Breit and Tuve, of seud-
ing out very short wireless impulses and receiv-
ing these over a relatively small distance, so
that the ray which has travelled over the.
ground path is still of moderate strength to

serve as a datum time for the subsequent arrival -

of signal-pulses that have been up and down
to the ionosphere. The emitted signal pulses
are very short—half a millisecond, or less—and
it is arranged that the receiver should pick up,
record, and finish with the ground pulse before
the first echo from the upper atmosphere is
received. The time between the ground pulse
and the first echo can thus be measured and
used to determine the height from which that
signal pulse has been returned. The first echo
18, ol course, frequently followed by others
which have been up and down several times.
These can all be separately received and re-
corded, while the method also permits deter-
mination of whether an echo has been returned
from the lower (Kennelly-Heaviside) layer at
about 100 km. or from the higher (Appleton)
layer at about 230 kn.

Recording is by cathode-ray oscillograph,
which can be watched as a visual indicating
device, or can be used for photographic record-

ing. In the Radio Board’s apparatus the sig-
nal is received on the oscillograph in conjunc-
tion with some recurrent time-scale. The brief
signal-pulses are sent out from the transmitter
at a controlled rate ; in the case of Tromso the
signal-pulses are at the rate of fifty per second,
this group-frequency being controlled by the
A.C. supply mains from which the transmitter
is fed. At the receiver the time-base is con-
trolled from mains of the same frequency, so
that the ground-ray signal always lands on the
same point of the time-sweep and gives a
steady picture. Echo pulses received also stay
for considerable periods at the same steady
position on the time sweep, although their am-
plitude may be liable to very rapid fluctua-
tions. The events of each successive 1/50th
second are thus superposed on the top of each
other, adding greatly to the intensity of the
oscillograph picture. This steady type of trace
greatly assists photography, and the recording
method used by the Radio Research Station is
to take snap photographs of about 1 /5th second
exposure at regular intervals.

The apparatus was demonstrated at Slough
in operation on this' normal type of reception.
The receiver was a superheterodyne, carefully
designed so as not to add spurious delays to
the very brief signals, this being a matter of
the utmost importance. The intermediate-fre-
quency was at 100 k.c., of suitablé hand-pass
type, its output being rectified so as to pass a
unilateral impulse to the oscillograph.

A linear time-scale can be used, hut in the
demonstration at Slough the time-base actually
shown was one of circular form, providing a
longer time-scale than a diametric line.” In
this arrangement the cathode-ray spot is rotated
at 50 cycles, thus occupying 20 milliseconds
per revolution, while the signal makes radial
departures from the circumference of the circle.
A further modification consists in converting
this circle into a two-turn spiral, each turn
occupying only 10 milliseconds, so that a still
further improvement in time-separation is pro-
vided. The receiver was demonstrated in opera-
tion on signals from a near transmitter, but at
the time of the demonstration very few and
only small echo-signals were being returned
from either of the layers.

The oscillograph trace is photographed at
regular intervals, say, of one or two minutes.

Mr. Geoffrey Builder, a member of Professor Appleton’s party, with the superheterodyne receiver, cathode-
ray oscillograph and recording camera for photographing echoes reflected from the upper atmosphere.
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The recording camera is electrically driven, and
operates automatically at the required inter-
vals. Additionally, for long periods of obser-
vation it can be arranged so as to switch off
the oscillograph and to switch it on again just
prior to the photographic exposure.

The transmitter, which was also constructed
at Slough, operates on the ‘‘squegging’’ prin-
ciple, but is fed from the A.C. supply, so that
the {requency of the mains takes charge of the
recurrence of the. short signal-pulses. The
transmitter uses a silica valve of nominal
3 kW. dissipation, although in this type of
transmission its mean power must be much
below its rated value. A mercury-vapour

thyratron was additionally in use as a 30-cycle
switch controlling the recurrence of the periods

Mr. Brown with the transmitter to be used at
Slough for communicating with Tromso.

of oscillation. A cathode-ray oscillograph was
used as a local monitor of the trausmitter.

Besides the receiver mentioned above, a
further interesting receiver was also demon-
strated at Slough, and is included in the gear
for the expedition. This was devised to per-
mit determination of the polarisation of the
down-coming components. It is known that,
as the result of the earth’s maguetic field, the
ionosphere does not merely reflect or return
wireless rays, but also changes their polarisa-
tion, so that a wave which was plane-polarised
may be returned with a circular or elliptical
polarisation. Further recent experiments
have shown that the returned wave may
actually be split into two components, oppo-
sitely polarised. The new apparatus, which
was described to our representative as a ‘‘ wire-
less polarimeter,”” is designed to reveal these
difierences. It consists really of two receivers,
joined to frame aerials mutually at right angles,
and feeding into a cathode-ray oscillograph.
It is thus in the {orm of a direction-finder, but
is arranged so that individual pulses—ground
ray or echo—can be separately received and
examined, the arrival of the individual pulses
again being separated on a circular time-scale
controlled by the A.C. supply mains. Owing
to the two-dimensional system, echoes, if ellip-
tically polarised, show as ellipses on the time-
base, and the direction of their rotation can
be determined. )

Besides the above apparatus, which is in-
tended  solely for the scientific®expetiments, -
short-wave transmitters and receivers are
being installed at Slough and at Tromso, so
that the expedition may be able to keep in
touch with its headquarters,
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Wireless World

JABORATORY TESTS

Review

of New
Radio
Products.

PARIMA SELENIUM CELLS.

HE PARIMA MANUFACTURING CO., z1,
I’romley Road, Catford, London, S.E.6,
have introduced a range of selenium cells,
certain models of which have been developed
for operating mechanical devices by the change
in the brilliancy of the light to which the cell
is expused. A detailed description of the
numerous functions coming within the scope of
these cells could not be dealt with here, and

it must suffice to mention but a few only.

These cells have a wide field of usefulness in
conjunction with all types of alarins, for they
are so sensitive that the change in resistance
to filtered light—often referred to as an in-
visible ray—is so considerable that sufficient
current will pass through the cell, and its ex-
ternal circuit, to operate a sensitive relay
without the need for further amplification. [t
is a simple matter to arrange a selenium cell
and a relay so that the broadcast set is dis-
connected automatically when the light in the
rooin is switched out, so precluding the possi-
bility of overlooking this and leaving the re-
cciver operative all night.

Special models have been developed for use
with talking pictures, also for gramophone
reproduction, and exceptionally good results
are being obtained.

The standard models operate with a potential
of 100 voits only, the characteristics varying
with the design and the area of the active
surface exposed. The cell illustrated has a
dark resistance of 2 megohms, and a light
resistance, at 240 foot candles, of 20,000 ohms.
The normal working range lies between 20,000
ohms and 8vo,000 ohms. This model has a
sensitised surface measuring 1in.x3}in., and

Parima selenium cell with a sensitised surface
measuring Iin. X }in.

costs 15s. It is robustly made, and enclosed in
an ebonite case fitted with side terminals. A
cell with a sensitised surface of one square
inch costs 2o0s.

PEFPER L.F. CHOKE.

MADE by Trevor Pepper, 48, Wake Green
Road, Moseley, Birmingham, this L.F.
choke has been introduced to meet the demand

for an inexpensive component having a reason-
ably high inductance. It is particularly well
suited for use in smoothing circuits either in
battery eliminators or in mains sets, provided
the maximum current does not exceed 25 mA.

The measured inductance with various
amounts of D.C. flowing was found to be as
follows :

D.C. in mA.

Inductance in
henrys.

JULY &th, 1932.

The makers state that the amplification curve
is sensibly straight from 37 cycles up to the
limit of audibility. Our measurements were
made using a valve of some 10,000 ohims A.C.
resistance, and the 30,000-ohm tapping on the
unit.

The curve here reproduced would seem to
justify well the makers’ claim, for over the
full range of frequencies covered there is negli-
gible change in the amplification afforded by
the stage. The high level of the curve down
to frequencies of 50 cycles is of particular in-
terest, since this assures a correct proportion
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It will make a satisfactory output choke
when small power valves are employed, for an
inductance of more than 20 henrys can be

Pepper smoothing choke rated to carry 25 maA.

assured, since in most cases the anode current
will not exceed some 10 mA.

The choke is enclosed in a metal case finished
in black enamel. The D.C. resistance is 840
ohms, and the price 3s. 11d.

BENJAMIN TRANSFEEDA.

’I‘HE practice of parallel feeding intervalve

L.F. transformers so that the steady D.C.
anode current does not traverse the primary
winding, which makes available a much higher
impedance to the low audible frequencies than
otherwise would be the case, has now resulted
in the introduction of an entirely new type of
component. The Transfeeda, as the Benjammn
Electric, Ltd., appropriately designate their
new model, embodies in a compact unit
measuring 23in. X 2in. x 3}in. high, a wire-wound
resistance rated to carry 1} watts, a coupling
condenser, and a small L .F. transformer.

The resistance has a total value of 50,000
ohms, but is tapped at 30,000 ohms for use
with low impedance valves. The primary in-
ductance of the transformer is of the order of
85 henrys, which value is, of course, main-
tained under all working conditions, since it is
not affected by the magnitude of the anode
current taken by the preceding valve.
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Amplification curve of Benjamin Transfeeda.

of bass response to give a full round tone to
the reproduction. With the actual combina-
tion employed a gain of 30 times is recorded,
this being about 1.8 times the amplification
factor of the preceding valve. The step-up
ratio of the transformer is 1: 3.

A neat moulded bakelite base carries the six
terminals, arranged so that they fall quite con-
veniently when wired in a circuit, while the
various component parts are enclosed in a
metal case finished in warship grey.

Valves up to 30,000 ohms impedance can
precede this unit without modifying i%s char-
acteristics, and by
including an ex-
ternal resistance
those of  still
higher impedance
may bhe employed.

These units
should un-
doubtedly have a
well -merited
popularity, f{or
they enable a high
quality of repro-
duction to be
attained at the
small cost of
11s. 6d. only.

The makers are
Benjamin
Electric, Ltd.,
Brantwood
Works, Tariff
Rd., Tottenham,
London, N.17.
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Benjamin Transfeeda, con-

sisting of a resistance-fed

L.F. transformer in compact
form.
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Change of Name.

Henry E. Tavlor, Ltd., 51-53. Church Street,
Greenwich, London, S.E.10, who some time ago
acquired the goodwill, patents, trade marks, and
stocks of Burndept wireless apparatus and con-
tinued to market the more popular models of this
marque, announce that the name of the company
has now been changed to Burndept, Ltd. A general
reduction in prices has been eflected, which came
into operation on June 15th last.

0000
Ferranti Model A.C.6. Amplifier.

In the review of this constructor's amplifier, pub-
lished in The Wireless World dated June 8th last,
the mains rectifier was described as a U.12. The
rectifier now recommended is the U.14, or one of
similar characteristics.

A 40 . -
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READERS’
PROBLEMS.

Voltage Adjustments.

OLTAGE is ordinarily applied to the
screening grid of an H.F. valve through a
potentiometer arrangement, consisting of two
. fixed resistors connected in series and joined
across the source of H.T. supply. This method
is illustrated in Fig. 1, where the potentio-
meter elements are indicated by R and R.
An adjustment of voltage may be made by
varying both resistance values simultaneously,
or by altering either element alone.

This latter point is appreciated by a corre-
spondent, who has reached the conclusion that
the voltage at present applied in his receiver
is excessively high, but he is in error in sup-
posing that a decrease in applied voltage could
be brought about by increasing the value of
either R or R,.

To reduce the voltage applied, the value of
R (the upper limb) may be increased; or,
alternatively, the value of R, may be de-
creased. As to which method is chosen is a
matter of small importance, and may be largely
governed by convenience; if the amount of
current drawn by the potentiometer is already
as high as can be tolerated it would clearly be

HT. +
Ry I
gl 1
» Cy
< )
) A.C. e

Fig. 1. Voltage applied {o a screening grid may

be adjusted by varying either R or R,, the two

elements of the feed potentiometer. The usual
by-pass condensers are marked C and C,.

better to increase the value of the upper limb,
but if there exists a surplus in the H.T. supply
circuits it might be better to bring about the
desired change in screening grid voltage by
decreasing the value of R, the lower element.

The Oscillator Valve.

WHEN a superheterodyne receiver works

normally at the lower end of the wave-
length scale, but fails altogether to receive
signals at wavelengths greater than, say, 450
metres, we have almost certain evidence that
the emission of the oscillator valve has fallen
off. A reader whose set is behaving in this
way would be well advised to check the con-
dition of his valve. The effect is one that is
fairly common, and is due to the fact that
with the usual fixed inductive relationship be-
tween grid and plate coils the effective coupling
falls off progressively as wavelength is increased.
Unless the valve be in good condition, self-
oscillation may stop suddenly when a critical
wavelength is reached.

Another query dealing with a superhetero-
‘dyne oscillator has been received from a reader ;
in this case it has been found that the valve
fails to oscillate at any position on the wave-
~—7range scale, and we are requested briefly to
enumerate the possible causes of its failure to
function.

A 4T 2 &

Assuming a normal circuit arrangement, the
possibilities of trouble will probably be covered
by the following list: (1) A defective oscillator
valve ; (2) a faulty contact between one or more
of the valve pins and their corresponding
sockets in the holder ; (3) a fault in the oscilla-
tor coil assembly—probably an open circuit in
grid, anode, or pick-up coils; (4) defective
wave-range switches.

The fact that appropriate H.T., L.T., and
grid bias voltages are applied to the valve
should be confirmed as accurately as possible.

Artificial Centre Point.

IN an attempt to remove an annoying back-

ground of hum in his A.C. mains receiver,
a reader has tried the expedient of wiring a
30-ohm potentiometer across the filament of
his output valve. Instead of joining the centre
tap of the transformer winding which feeds
this filameut 1o the earth line through a bias
resistance, the tapping has been ignored, and
the earth connection in question has been
taken from the potentiometer slider.

Our correspondent is delighted with the
result of this change, as hum has almost en-
tirely disappeared. Being of an enquiring
turn of mind, he asks if we can tell him why
this apparently minor alteration has been so
fruitful of results.

Unless some very unusual condition exists
in the set, we think that the effect as described
provides clear evidence that the centre tap
on the L.T. transformer secondary was mis-
placed ; by fitting a potentiometer, it has be-
come possible accurately to locate an artificial
centr¢ point on the filament, and thus to
balance out disturbing "A.C. voltages.

The Longest Day.

W’E are always suspicious when we receive

complaints ;concerning ‘‘ fading ”’ at
this time of year.” As a general rule, it may
be assumed that true fading does not take
place during daylight; at the time of writing
the longest day has only just passed, and, as
a consequence, comparatively little listening
is done under conditions of darkness.

From one reader’s description of effects
observed in his set, we are strongly inclined
to think that the trouble is not fading at all,
but an intermittent fault. In any case, he
can carry out a conclusive test as to whether
our opinion is correct by listening carefully
in daylight—at least an hour before sunset—
and noticing whether fluctuations of signal
strength then take place.

New Variable-mu Valves.

JE are asked whether the new type
VV 'V M.S4 valves could be substituted for
the older pattern which was specified for the
*“ Monodial A.C. Super.”’

So lar as this receiver is concerned, the new
valves may be considered as being inter-
changeable with the older ones, but a slight
increase in sensitivity is to be .expected as a
result of using the latest pattern.

Leaky Coupling Condensers.
T is usual to recommend that mica coupling
condensers should be employed in resistance-
coupled amplifiers, rather than those with a
paper dielectric. This is because condensers
of the latter type are more likely to leak ; any
WWW.americanradiohistorv.com

THESE columns are rescrved for

the publication of matter of general
interest arising out of problems sub-

mitted by our readers.

Readers requiring an individual reply to
their technical questions by post are
referred. to ** The Wireless World”
Information Bureau, of which full
particulars, with the fec charged, are !
; to be found on page 20.

current leaking through them would produce
a voltage across: the succeeding grid leak that
Is in opposition to that derived from the
normal source of bias. (Sce Fig. 2.)

The whole subject is possibly not of very
great importance, and now that condenser
manufacture has improved, there is little reason
why one should not employ a paper dielectric
condenser in this circuit, at any rate if the
possibility of leakage is envisaged, and if need
be, compensated for by applying rather more
negative bias voltage than would normally
be needed.

The matter of paper versus mica for coupling
condensers is brought up by a reader, who says,
in effect, if mica-dielectric condensers are
desirable for resistance-coupled amplifiers, why
is it not customary to specify them for modern
parallel-fed auto transformer-coupled circuits,
where the operating conditions are the same?

Ignoring for the moment the fact that on the
score of expense it would be quite impossible to
use mica condensers for most parallel-fed trans-
former circuits, we would point out, if we may,
that conditions are not quite similar, and that
the effect of any leakage that may exist wiil
be much less serious than in the case of a
resistance-coupled amplifier.

With a grid leak of 0.25 megohm—quite
a normal value—a leakage current of no more
than 10 microamperes would build up a re-
versed bias voltage of 2.5—by no means
negligible. But in a parallel-fed auto-trans-
former circuit, the ohmic resistance of the
transformer primary might well amount to no

Fig. 2.—I[llustra-

HT.+

COUPLING ting the effect of

RESISTANCE a leaky coupling
COUPLII&S condenser in
CONDENSER

resistance- and
parallel-fed auto
transformer
amplifiers  (dia-
grams({a]and[b]).
Jn either case,
leakage current—

HT.+

FEED
RESISTANCE

—will impose a 8835&'“
positive bias on ‘
the succeeding
valve grid, but
in circuit (b)
this will usually
be  negligibly
small, being
due merely to
the voltage
drop between
points x and y,

more than 1,000 ohms, in which case the posi-
tive bias developed across it, and consequently
applied to the grid of the succeeding valve,
would amount to no more than 0.01 volt, which
may be ignored with safety.
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Mains-operated Valve Voltmeter.

F are asked whether there is any basic

reason why a valve voltmeter should not
be supplied with H'T and L.T. voltage from
the mains through normal ‘‘climinator’ cir-
cuits.

The trouble here is that absolute constancy
in mains voltage can never be expected. By
suitable design, the cffect of these fluctuations
might be overcome to a certain extent, but
it is seldom that a mains-fed valve voltmeter
could bhe employed for really accurate work-
ing; one of the reasons for this is that, even
if suitable compensating controls were fitted,
the mains voltage may vary almost {rom one
instant to another, and it would be almost im-
possible to follow them quickly enough.

Switch Contacts.

\/ RITING on the subject of intermittent

reception on the medium waveband, a
querist states that it is only possible to hear
signals after * juggling ' with the wave-change
switch knob, of which the position appears to
be extremely critical.

He asks us not to rush to the conclusion that
this is a clear case of defective switches—
these components, incidentally, are built into
the tuning coil bases. They have all been care-
fully examined, and would appear to be in
perfect order. Information is requested as to
other possible causes of this trouble.

As our correspondent seems to realise, an
elfect of this nature would be due, in ninety-
nine cases out of a hundred, to a faulty switch,
and we must admit that we are not quite satis-
fied that this is not responsible in the present
case. If it is not, then we think the trouble
will ultimately be traced to a defective soldered
connection on to one of the switch blades; the
fixed end of this blade may be slightly distorted
by the actuating cam in such a way that con-
tact is interrupted in some positions.

Effect of the Cabinet.

\VE sonetimes get puzzling questions deal-

ing with sets which function perfectly
before they are placed in the cabinet, but which
display inexplicable faults when mounted in
their final position. But, fortunately, here we
have one of those cases where the answer is
simple.

Our correspondent states that his 11.F.-det .-
L.I". battery set is perfectly stable when the
chassis is outside the cabinet, but instability
over almost all the tuning range is evident as
soon as it is placed inside; he goes on to say
that the loud speaker is mounted in the cabinet.

Wireless Werld

This latter statement provides a clue to what
we feel convinced is the real solution. No doubt
a certain amount of H.I*. energy is flowing in
the loud speaker leads and windings ; while these
are well separated from the receiver all is well,
but there is almost certainly interaction be-
tween the loud speaker and the input end of
the set when these are placed in proximity
to each other.

The remedy here would be to insert an H.F.
choke between the output valve anode and its
lead, and at the same time to shunt a fixed
condenser of about o.0oz mid. between the
anode ol this valve and earth.

The Simplest Band-pass Circuit.

T is asked what type of simple band-pass

filter (with adjustable or semi-adjustable
coupling between the circuits) we would recom-
mend in a case where a stereotyped design is
not to be followed, and where use is to be
made, as far as possible, of existing coils and
other components.

Taking everything into consideration, we
would recommend unreservedly that the band-
pass filter should be of the ** top-end capacity *’
type, in which the circuits are linked by means
of a very small variable or semi-variable con-
denser, which is joined between their high-
potentiat ends. This arrangement has the
advantage that almost any types of coils may
Le used without alteration, and that changes
in elfective coupling, in order to meet varying
conditions, may be made in the simplest pos-
sible manner. Further, the arrangement has
the advantage of extreme cheapness.

Of the other methods of coupling that might
be considered, ‘‘ bottom-end capacity ’’ i1s cer-
tainly the best, but it has the disadvantage that
experimental changes of coupling cannot readily
be made, as a variable condenser of suitably
high capacity is virtually unobtainable. Alter-
natively, the use of a number of fixed con-
densers of capacities round about o.01 mid,
is clumsy and expensive.

Simple magnetic coupling is similarly ruled
out by the mechanical difficulty of providing
means for changing coupling, and sometimes by
considerations of space, as large coils must
generally be mounted at considerable distance
irom each other.

Variable Sideband Loss.
T has been found by a few builders of the
Monodial A.C. Super that the quality of
reproduction is deeper at the high wavelength
end of the tuning range than at the low.
To a certain extent this is inevitable, for the

(1) THE service is intended primarily for
readers meeting with difficulties in the con-
struction, adjustment, operation, or maintenance
of wireless receivers described in The WWireless
World, or those of commercial design which
from time to time are reviewed in the pages of
T'he Wireless World. Every endeavour will be
made to deal with queries on all wireless
matters, provided that they are of such a nature
that they can be dealt with satisfuctorily in a
letter.

(2) Communications should be addvessed to
The Wireless World Information Bureau, Dorset
House, Tudor Street, ¥.C.4, and must be accom-
panied by a remitlance of 5s. to cover the cost
of the service. The enquirer’s name and'address
should be written in block letters at the top of
all communications.

(3) The fee of 5s. covers the reply to any wire-
jess technical difficutty, but in special cases,
where the enquiry may involve a considerable
amount of investigation, an increased fee muy

The Wireless World
INFORMATION BUREAU.

Conditions of the Service.

be necessary. In such cases a special quotation
will be made.

(4) Questions should be clearly written and
concisely worded in order to avoid delay.
Where enquiries relate to trouble experienced
in receivers built to specifications in 7'he Wire-
less World a complete account should be given
of the trouble, and especially the symptoms.

(5) Where reference is made to published
articles or descriptions of apparatus, the title
of the article, the date of publication in 7'ke
Wireless World, and the page reference number
should be given, in order to facilitate reply.

(6). Full circuit diagrams, constructional
details of apparatus, or values of components
for home-designed receivers cannot normally be
supplied, but circuit diagrams sent In with
queries will be checked and criticised.

(7) Particular makes of components cannot, in
general, be recommended, but advice will be
given as to the suitability of an individual com-
ponent for a particular purpose specified by
the enquirer.
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(Belgium).

Geographical position : 50° 50" 16" N.; 4° 21’ 12”7 E.

Approximate air line from London : 218 miles.

Wavelength : 509.3 m. Frequency : 590 kes. Power :
15 kw. (Copenhagen rating).

Time: Greenwich Mean Time
BST).

Standard Daily Transmissions.

06.00 BST. and every hour until 10.00 (Sun);
reports on carrier pigeon races; 12.00, gramophone
records or concert; weather; 13.30 (Sun.), running
commentary on football or other matches; 17.00;
gramophone records or COnce(t; ‘93(), news (jol”'nal
parlé), talks ; 20.00, main evening programme ; 2200
late press news ; 22.10, dance music (not nightly).

(Belgium adopts

Announcer : Man. (All announcements are made in

! the French language.)

Opening Signal : Deep-toned hooter followed by pips
indicating hour.

Call:  lci Bruxelles INR (pron: Ec-enn-air) usually
followed by the name or initials of the association:
responsible for the broadcast, e.g., LN.R. ([nslilull
National de.Radiodiffusion) ; RE.SE.F. (Radio Emission |
Socialiste  d'Expression Frangaise): R.C.B  {(Radio |
Catholigue Belge).

Closes down with usual French good-night greetings
lollowed by Belgian National Anthem (La Bra-
bangonne).

P

selectivity of, and hence the amount of side-
band cutting introduced by, the signal fre-
quency circuits increases with an lucrease mn
wavelength.

Over the whole of the medium waveband,
however, the change in quality should be so
small as to be undetectable by ear, and the
elfect should only be just noticeable at the
upper end of the long waveband. The large
change of quality noticed by one or two
builders, therefore, shows that in their sets
the pre-selector circuits are too sharply
tuned. This can only be due to the effects
of regeneration, and the probability is that
the H.F. valve is in a state of incipient
oscillation.

The remedies for this quality variation,
therefore, are the same as those for actual
instability in an ordinary straight H.F. set,
and care should be taken to see that the
screening of the H.F. stage is fully effective,
that a good carth is used, and that the variotis
by-pass condensers are all in good condition.

Scrapping Old Sets.

UGGESTIONS for modernising an out-of-

date ‘* portable ”’ of the type embodying
two aperiodic H.F. stages, a detector, and
two L.IF. amplifying valves, are requested by
a reader, who finds that this old receiver 18
quite inadequate for modern needs.

The trouble here is that the circuit arrange-
ment incluged in the receiver is inherently
lacking in selectivity, and we fear that little
or nothing can be done without making
radical alterations. In {fact, it would
practically be necessary to rebuild the set,
using, perhaps, the existing cabinet and loud
speaker, a frame aerial, and some or all of
the L.F. components.

More Magnification : More Smoothing.
WHEN modifying a published design in

any way that will tend to increase the
overall magnification—at any rate L.I. mag-
nification—it will be fairly obvious that any
residae of ripple that may escape the smooth-
ing devices will become niore evident in the
form of hum.

‘Those readers who propose to modify
designs by adding, say, an intermediate low-
gain L.F. stage, should always remembet
the possible need for adding to the normal
smoothing equipment.

A 42
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By Ouwur Special Correspondent.

Overshooting the Mark.
SOMETHING grimly ironical has been hap-
pening on the roof of Broadcasting House.
While the B.B.C. engineers have been vainly
hoping, against their better judgment, that
the Falkirk transmissions would carry farther
and please more people than could reasonably
be expected. the seven-metre transmitter,
operating in secret, has done the trick. It has
carried very much farther than anyone ex-
pected, and has pleased people nearly forty
miles away.

Joy in Essex.

T learn that, in the first test, one amp. in
the aerial brought a good report from Chelms-
ford!

This is enough to make the Regional Scheme
shake in its shoes.

Ultra Shorts for B.B.C. Television ?

It would not surprise me if the B.B.C.’s ultra-
short wave station were to be used publicly for
the first time as a television transmitter.

Mr. Baird tells me that the ultra-short waves
areé proving a great success at Long Acre.
With the start of regular television transmis-
sions from Broadcasting House towards the
end of this month a splendid opportunity will
be available for trying them out on Mr. Ash-
bridge’s seven-metre outfit.

Television badly needs an exclusive wave
channel in the region where the width of the
frequency band used is not vitally important.

@ e e

‘“G.B.S.” Next Monday.
GEORGE BERNARD SHAW, as I men-
tioned last week, will make his contribu-
tion to the ‘‘ Rings of the Ladder’’ series on
Monday next, July 1ith. ‘“G.B.S.” gradu-
ated as a novelist by way of a land agent’s
office in Dublin, a telephone office in London,
and the editor’s chair of a musical review. In
four years he wrote his first five long novels
and had them all refused by publishers. He
well-nigh starved, and in the intervals preached
Socialism at the strect corners. He will tell
listeners of these carly struggles to mount the
ladder.

« “n w “n

Ye Olde Promenade Concert.
ALTHOUGH August 6th js the date of the

opening night of the ‘‘Proms’’ season,
we are to have an appetiser on August 1st in
the form of a replica of the first Queen’s Hall
Promenade Concert, which took place in 1895.
The B.B.C. Orchestra will be conducted by
Sir Henry Wood.

The Thirty-eighth Season.

Sir Henry, who, I am glad to know, has
never been in better health than he is to-day,
will be directing his thirty-eighth season ot
Promenade Concerts.

Monday will remain Wagner night and Fri-
day Beethoven night. Wednesday concerts
will be devoted alternately to Bach and
Brahms while, as usual, Saturday will be
‘‘ popular.”

Tuesdays and Thursdays will be miscel-
laneous in character, with a good sprinkling of
British works.

A Prom. a Night.

During August the Promenade Concerts will
be broadcast in the National programme on
the 6th, gth, 11th, 12th, 15th, 18th, 20th, 22nd,

Wireless Warlid

24th, 26th, and 3oth
of the month. All the
other concerts in
August will be broad-
cast regionally, so
that listeners will be
able to tune in the
Queen’s Hall {rom
one or other of the
B.B.C. transmitters
every night.

Better Music at
Christmas.

Music at Christmas
time is usually of a

rather stereotyped
nature, and the
B.B.C. is therefore

to be congratulated

on the decision to
suppiement ‘“Good
King  Wenceslas,”

with ““Christmas Proms.,”” to be broadcast
from the Queen’s Hall from December 31st to
January 14th, with Sir Henry Wood as master
of the ceremonies.
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A Stunt Broadcaster.
AN interesting arrival in this country from

Australia is Mr. Danvers Walker, who,
for three years, has made a speciality of
‘stunt’’ broadcasts, filling the role of run-
mng commentator for a public whose thirst
for thrills is almost insatiable. Mr. Walker’s
commentaries, given over the chain of “ A"
class stations, have covered everything from
a half-hour speat in trying to make a cable
tunnel sound interesting, to a day on a radio-
equipped plane telling Australia of the search
for a missing expedition.

A Dilemma.

"My worst moment,’”’ Mr. Walker told me,
““occurred at the opening of the Sydney Har-
bour Bridge. I had previously had a struggle
to get through the crowds to reach the micro-
phone which ‘covered’ the actual opening
ceremony.

““My relief at getting there was short-lived.
To the amazement of us all, the tape was cut
Just before Mr. Lang advanced to perform the
ceremony. What was I to tell listening
Australia? *’

The Bald Facts.

““You will realise the dilemma when I tell
you that my strict instructions were to say
nothing that might in any way be construed
as unfavourable to the State, and yet here the
most unexpected and unfavourable thing had
happened.

““I decided to give the bald facts. After
narrating how something most unusual had
occurred, that the tape had unexpectedly been
cut, etc., I made no further comment on this
ugly situation, but confined my remarks to a
description of the bridge and the waiting
crowds.”’

If It Happened Here.

No problem quite like this has ever faced
a running commentator in this country, but
1 should certainly like to hear what Mr. Lyle
would say, for instance, if the Derby winner
bit its owner in the unsaddling enclosure. And

how would Mr. Allison  communicate the

e g

i ks

Broadeast history was recently n.ade by the Lyons (La Doua)

station, which transmitted o commenlary from the summit of

Mt. Blane. The announcer is here seen at a height of about
15,000ft.

sudden private discovery that the football
referee was an escaped crook?
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‘“ B.B.C. Sensation.”

"THE long-standing rivalry between Edin-
burgh and Glasgow on broadcasting

matters, to which I referred recently, finds

expression in a delightful sally under the title

“B.B.C. Sensation” in the Glasgow Evening

News.

The Song of the Mew.

‘“ Strong feeling,”” says the writer, ‘‘is being.
manifested in the Gantocks (a rocky islet near
Dunoon) over the attitude taken by the B.B.C.
in regard to the broadcasting of the song ot
the famous ‘Gantocks Sea Mew.’” This rival
of the nightingale shad been promised ten
broadcasts throughout the season, on a basis
of £100 a night. A letter received from Mr.
Leghorn Samson subsequently cut down this
number to five broadcasts, and the popular
Mew has been loud in its protests.

A Cry from the Gantochs.

““It is understood that Mr. Leghorn Sam-
son has insisted upon auditions from the Mew,
which has been invited to travel through to
Edinburgh.

‘“The comment of the Gantocks Mew is
pungent. ‘“Where is Edinburgh? ’ it enquires.’’

A I~ B~ S )

So This is Fame!?

’I‘HE story of Henry Hall and his cigarette
case can be briefly told. The leader of the

B.B.C.’s Dance Orchestra was motoring to
Broadcasting House the other morning when
he ran out of oil. Managing to reach a garage,
he explained to the boy who had been left
in sole charge that it would not be possible
to pay for the oil at the moment as he had
inadvertently left home without even a penny.
IHe gave his name, however, and waited for
the oil. I

‘“Henry Hall? ’* queried the lad, and shook
his head blankly. ‘‘You know,” said Mr.
Hall. ‘' Leader of the B.B.C. Dance Band! ”

‘“B.B.C.? "’ came the vague retort.

In the end “H.H.” had to leave his gold
cigarette case as security.

But he got a receipt {or it.
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BROADCASTING STATIONS ABROAD.
ARRANGED IN ORDER OF WAVELENGTH.
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BROADCAST STATIONS ABROAD (In Order of Wavelength).
2.0 28 s § | B 2| =
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PRINCIPAL SHORI'-WAVE STATIONS.
(N.B.—Times of Transmission, given in parentheses, are approximate only and represent B.S.T.)
s gl .8 Call i Tuning Eog B8 Call Tuning
g-~§ c=8 Sign. Station. Positions. | ’Tg""g %'" 8 Sign. Station. Positions.
@ o= L =
& ] B = 1
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16.82 | 17,804 | PCV l\?(;t\{\ull\_ (]lo)lln.ud), “ Voice of Holland.” |... . .. 7" 41.5 7,320 —_ Bud'l}»gﬁt (1lungary). (fln'ch Sch. )(07 30
Il 5.4
16.9 | 17,750 ISP Banghkok (8iam). (Sun. and Tues. 21.00) |. ... ...... 41.5 7,230 | HB9D Zurieh (Radio Club) (Switzerland). (isf |......... 5
18.4 16,300 | PCL Kootwijk (Holland). (Lcague of Nualions |, ......... and 3rd Sun.)
Station.) 41.6 7,211 | EARS3R Teneritfe (lem Club) (Canary lslands).. |......... %
19.56 | 15,310 | W2XAD -out|hSchcuectady, N.Y. (U.S.A.). (Daily 41.7 7,195 | VS1AB Sin, d(x;ox{e (\lalav States).  (Sun. and [......... o
’e 5.3
19.68 { 15,241 | FY A Pontoise (Franee). (Colonial Sin., I2-W). . 42.0 7,143 | VK2HR | Sy dncv (Anﬂtmlin) ..........
19.72 { 15,210 | WSXK East I’lltsbuxg, Pa. (U.S.A). (Rellljs 43.0 6,970 | EAR11O Madrid.  (7Twes. arul Sal 23. e Iuxl . ales
KNDK 1) 43.0 6,970 | PK3BK Soerabain (Java). (7Twues. and Thurs. 11. 10) ..........
19.73 | 15,200 | DJB Zecsen (Germany). (Daily 14.00-18.00). . 45.0 6,667 | FMSKR | Constantine (Algeria). (Mon. and Fri. |......... o
19.84 | 15,120 11VY Vatican State, Rome. (Duaily 12, (lO) T 23.00.)
20.5 14,630 | XD\ Chapultepec (\lcxu.o\ (Daily 20.30) ~a 45.0 6,667 PL’%CII Soerabaia (Java). ('llon., Wed. 12.40) .. |..........
21.5 13,950 — Bucharest Lnn ersity (Roumania). (M ed. 45.38 | 6,611 Moscow - a 0 o e S0
and Sai. .) 46.69 | 6,425 \VJ‘(L Bound Blook, N.J. (U.S.A.). (I'ri. and |....... 050
23.38 | 12,820 — Rabat (\lomcco) S 2 O s B s s d e Sai. 22.00.)
24.0 112,500 | CT3AQ Funchal (\Indeua) (Tues. and Thurs. |, .00 48.0 6,250 | CNS)MC Casablanca (Morocco). (Relays Rabat) . .
10.30-12.30.) 48.35 | 6,205 | HKC Bogota (Colombia). (Daily 16.00)
25.2 11,900 | FYA Poutoise (lﬂu ce). (Colonml Stne N-S).. |ooovunn.. 48.62 | 6,170 { HRB Tegueigalpa (Honduras). (Daily 01.00).
25.25 | 11,830 | W8XK East Pittsburg, Pa. (U.S.A.). (Relays |.......... 48.65| 6,167 | X1 Mexico City (Mexico)
RKDKA.) 48.8 6,147 | VEICL Winnipeg (Canada). (Dmlu ex. Sun. 00, 30)
25.27 | 11,870 | VUC | Cdlc"utm (India). (I eckduys 02.45 and |.......... 48.86 | 6,110 | WEXK Eulst Il\xt't:;,blug, Pa. (U.S.A.) (Relays
25.34 [ 11,810 { WIXAA | Chicago. 11l (U.8.A.). (Relays WCFLY. . |.......... 49.02 ) 6,120 | W2XE ],or:g Istand, N.Y. (U.S.A.). (Relays |..,.......
25.4 [ 11,810 | 2RO I’rato Smeraldo, Rome. (16.00 and 19.30) {.......... B
25.42 | 11,800 | VE9GW | Bowmanville (Canada). (Daily 19.00- | .. .. ... . 49.05| 6,122 | F3I1CD Saigon (Kr. Indo China). (Daily 12.30) .. |......... .
09.00,) 49.18 | 6,100 { W3XAL Bound Brook, N.Y. (Relays WJZ) .. |..........
25.46 | 11,777 | F3ICD Saigon (Ir. Indo China). (Fri. 15.30) 49.22 | 6,095 } VEOGW Bowmanville, Out. (Canaga) .. =~ .. | . . .. ... 5
25.5 | 11,760 | XDA Chapultepee (Mexico).  (Daily 21.00) 49.34 | 6,080 | W9XA A Chicago, Ill. (U.S.A.). (Relays WCK TR
25.53 | 11,750 | G5SW Chelmsford.  (Relays Daveniry National 49.34 | 6,080 | W2XCX Kearny, N.J. (US.A)). (Relays WOR) .. |..........
daily, ex. Sun.) 49.4 6,012 | UOR2 V)onnn (Tues. 13. 00, Thurs., 15.00, IS ale et i .
25.63 [ 11,700 | FYA Pontoise (ance) (Colonial Sin. E-W, 23.00.)
daily 21.00.) 49.4 6,072 | ZTJ Johannesburg (S. Africa). (Daily 16.30).. |..........
26.22 [ 11.440 | DI A- Nauen (Gcrmnnv) iy Sal, Sk .o M. 49.43 | 0,269 | VEICS Vancouver. B.C. {Canada) ot N e
DIIC 22.00.) 49.46 | 6,065 — Motala (Sweden). (Relays Slocl»'holm) Co B
28.2 [10,365| PLR Bundocug (Java). (Daily 11.00-15.00) .. |.......... 49.5 6,060 | W3XAU | Philadelphia, Pa. (U.5.A.). (Relays‘ ......... 5
28.98 | 10,350 | LSX Iiuenos Aires (Argentina). (Daily 21. 30) .......... weau
29.3 10,238 | TI4NRH H(.I‘Elllﬂ (Costa Rica). (Daily 23.00 and |.......... 49.5 6,060 | WEXAL Mason. Olno (U.S.A.). (Relays WILW) .
03.0 49.5 6,060 QL0 Nairobi (Kenva Colony). (Daily 16.30
30 10,000 —- ]3elgmde (Yugoslavia). (‘llon 21.00) .. fa...... b 49.59 | 6,050 | VESCEF Halitax (Nova Qcotm) (l\’elays CHNS).
30.4 3,869 | EAQ Aranjuez (Spain). (Sat. 19.00) .. . |, 49.67 | 6,042 | W2XAL | Coytesville, N.I. (U.S.A.). (Relays
31.10 9,640 | HS2PJ Baugkok (Siam). (AMon. 0 2.00- 0-) 00) .......... IWRNY.)
31,25 | 9,598 | CT1AA Lisbon (Portugal). (Fri. 23.0 o= Al =ide oo o 49.7 6.010 | PK3AN Soerabaia (Jm'm (Daily 11.40) .
31.28 9,590 | VK2ME Sydney (Australia). (Sun. 07 00 INNO0; Memds ! I 49.83 | 6,020 | WOXF Cluca%o TIL (U.S.AL). (I’rlam WFNR)
18.00.) 49.96 | 6.005 | HRDB Tegt gnlpa (Houdums) (Daily ex. Sun.
31.3 9,582 1 W3XAU I’lnln(l(lpllm. Pa. (US.A). (Daily ex. |.......... 00.0
Thurs. and, Fri. 21.00.) 50.0 6,000 | BAR2S Bmcelona, Rudxo Club (Spain). (ST Fabiueepels s .
31.35 9,670 | W1XAZ East Springtield, Mass. (U.8.A.). (Relays |.......... 1.00.)
1WBZ.) 50.0 G,000 | RW59 1\loscou 0o #a Phda-lo o ol .
31.35 9,570 | SRI Posen (Polnnd) (Tues. and Thurs. 19.30) 50.0 6,000 - Bucharest (Romnama) re sl oo - Bk 3
31.38 9,560 | DJA Zeesen (Germany). (DaLI:/ 14.00) 50.0 6,000 | ZL3zC Chrigtehurch (New /ealund) (Wed. 03.00, |..........
31.48 9,530 | W2XAF Schenectady, N. Y. (U.S.A.). (Kelays I‘V('Y) Sal, 07.3
31.51 9,520 | OXY Skanilebaek (Denmark). (Relays Copen- 50.26 { 5,070 { AV Vatican State, Itome. (Daily 20.00) .. |......... .
hagen.) 51.22 1 5,857 | XDA Chapultepec (Mexico) .. - PR Nyl A 6
31.55 9,510 { VK3ME Melhmlrne (Australia). (Wed. and Sal. 54.562 | 5.502 | W2XBTI Brooklyn. N.Y. (U.8.A.). (Relays WCGU) |..........
1.00.) 58.0 5,172 | OK1MPT | Prague (Czcchoslovnkm) (Tues. and Fri. {......... o
31.75 9,450 — Rlo de Janeiro (Brazil). (Dazly 2l 0)y) Sl T o B e 20.30.)
31.86 | 9,415 | PLV Bandoeng (Java). (Tues. 14.10) L. | 58.3 5.145 | PMY Bandoeng (Java). (Tuew 14. IO) ......... .
32.26 | 9,300 — Rabat (Moroceo). (Sun. 19.00) .. - .. |[.o.ioiio 62.5 4,800 | W2XV Long Istand, N.Y. ( ). (Fri 23 0,0 i 0
32.85 9,130 | HB9OC Zurich (Switzerland). (Datly 11.30-29. 00) .......... 70.2 1,273 | RW15 | Khabarovsk (Russia). (Dmly 10. 00 13.00) |......... .
A 45
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RECEIVERS for DISTANT RECEPTION.

BECENTLY DESCRIBED.

The Wireless World
MONODIAL A.C. SUPER.

HIS seven-valve ultra-selective superheterodyne
receiver has been specially designed for the long-
distance listener who wishes to have all the European
stations at his command. Simple to construct, it ie
also simple to operate, being equipped with one-dial
tuning and the ideal form of volume control made
possible by the use of variable-mu valves in both the
preliminary H.F. and intermediate stages. During
initial tests after ganging adjustments had been made,
some 120 different stations were logged.

With selectivity of so high an order due to the pre-
sence of band-pass filters with no fewer than 8 tuned
circuits, some sideband attenuation takes place, but
the high notes reduced in the early stages of the
receiver are restored to their full brilliancy by a
_ special tone-correcting valve stage in the L.F. ampli-
fier. The equipment comprises two separate units—a
receiver chassis and a power unit—both of which are
built on metal-covered baseboards.
®¥ The Monodial A.C. Super, which was described in our issues

dated April 13th, 20th and 27th, 1932, will give the listener in any
part of the British Isles interference-free reception with good quality,
from every station of reasonable power on the Continent.

Showing the
principal com-

ponents above the metal-

covered baseboard. g

The Wireless World

MODERN STRAIGHT FIVE.

A LONG-RANGE sensitive set for the connoisseur
of quality reception. A ‘‘Straight’’ design is
followed comprising two variable-mu H.F. stages,
power detector and an output stage capable of giving
superlative quality of reproduction from at least 50
different stations. An output valve able to deliver |
between 5,000 and 6,000 milliwatts undistorted A.C.
energy to the speaker has been chosen; this is suffi-
cient even for the largest rooms an. ensures that
music will sound * live ’ and natural through being
rendered at about the original volume level. ~ The
volume can, however, be perfectly regulated by the
variable-mu controt. Provision has been made
for a gramophone pick-up and the power amplifier
is particularly well suited to the reproduction of
records. Like the Monodial A.C. Super, the receiver
(described on June 22nd and 29th, 1932) is composed
of two units, the power pack being so designed as to
be equally suitable for following the Monodial
receiver chassis. The three controls consist of dual i T e

volume control and mains on-off switch, single dial B E - Totally screened coils
tuning with illuminated scale, and waveband switch s - _alf and valves ensure free-
with position for gramophone reproduction. 7 4 domn, From ARSI

POWER UNIT suitable to follow either of above
receiver chassis.

CAPABLE of delivering 5 to 6 watts undistorted A.C. energy,

this power pack can be connected to the output of either the
A.C. Monodial or the Modern Straight Five receiver units (illus-
trated above). The circuit and general design conform to the
most advanced amplifier technique.

To prevent parasitic H.F. oscillations in the output stage
special circuits are arranged in both grid and anode of the power
valve, and mains background noise 1s practically eliminated by
electrostatic screening of the primary of the mains transformer.
To safeguard condensers from high voltages during the period
while the valves are warming up, a thermal delay switch has
been included so that the H.T. circuit is not completed until

. one minute has elapsed after switching on. Comprehensive de-
coupling and generous smoothing equipment ensure freedom
from L.F. instability and mains hum.

The amplifier was described in the issues of The Wireless

The power amplifier has a straightforward layout and is easy to build. It
is connected to the receiver chassis by a five-membered cable and plug. World dated June 22nd and 29th, 1932.
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EDITORIAL COMMENT.

The D.C. to A.C. Change.

HE change from direct to alter-

nating current is taking place

at the present time all over the

country, and as the scheme is
likely to take several years before it is
completed, we may anticipate that for
a long time to come these changes in the
nature of the supply will occur to disturb
the user of mains wireless sets. This
being so, it scems highly desirable that a
consistent policy should be adopted by
all electricity supply authorities in their
attitude towards the consumer in the
matter of replacements of wireless appa-
ratus or compensation for the effects of
the change. There is at the present
time a great deal of ill-feeling on this
question, and this is intensified from the
consumer’s point of view because of the
extraordinarily divergent views of the
different electricity authorities.

We have come across numerous in-
stances where very large sums have been
paid out by way of compensation in
adapting consumers’ D.C. sets to make
them suitable for operation on the new
supply, whereas in adjoining districts
consumers have been bluntly told that
no compensation or modification of appa-
ratus will be entertained, and in many

" cases, because of lack of persistence or

influence - on -the consumer’s side, the
supply authorities have been able to get
away with this attitude.

It seems to us that some middle course
should be adopted. It is absurd for the
supply authorities to imagine that in
face of the well-defined regulations relat-
ing to a change of supply they can treat
the consumer with indifference, whilst
at the same time no reasonable consumer
ought to expect an over-generous attitude
to be adopted by a supply corporation
which is, in any case, involved in con-
siderable capital outlay in connection
with the change.

We would suggest that a scale of com-
pensation should be - devised, limited
to a certain maximum figure and perhaps
graded in terms of the number of valve
stages in the consumer’s existing set.
It ought not to be difficult to devise

WWAW.americanradiohistorv.com

some such scheme which would be accept-
able on both sides, but the outstanding
and most urgent requirement is that a
uniform policy should apply throughout
the country.

Above all, we urge that no suggestion
of a distinctive rate for using wireless
sets from the mains should ever be enter-
tained. Such a scheme is not .only
ridiculous on the face of it, but would be
absolutely unworkable in practice. There
is already a tendency to. introduce far
too many regulations in this country in
various directions which depend for
enforcement on the honesty of the in-
dividual, but are always open to being
disregarded. for lack of means of enforce-
ment.

New Language Records.

DUCATIONAL bodies all over
the country have taken note of
the fact that interest ‘in learning
foreign languages has increased

at an enormous pace during recent years.
Figures giving evidence of this tendency
have been published ‘frequently and it
has been suggested that it is a part of
the new international outlook and is
directly associated with the increasing
interest in foreign travel. But it would
seem to us that there is a more obvious
reason for this growing interest in
languages other than our own. - Broad-
casting has brought foreign tongues into
our homes, and just as we should feel
ill-at-ease at having to entertain as our
guests foreigners whose language we could
not understand, so when we hear our-
selves addressed through the medium of
our sets in various-languages from abroad
we become bitten with the desire to under-
stand what is being said.

IElsewhere in this issue we refer to a
new series of language gramophone
records which have been designed to
teach languages in what is probably the
most efficient method possible, namely,
by hearing the spoken word in conjunction
with a printed guide. The study of these
records, supplemented by listening direct
to transmissions from stations abroad,
will give an added interest to the foreign
broadcast programmes.
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-Navigation
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N
*¥ By
z C. G. PHILLIPS, B.Sc.

In the “No Man’s Land” of the Broadcast Listener.

N  most present-day  broadcast

receivers there is a kind of ““ No
Man’s Land’ between about 500
and 1,100 metres, and not a few
listeners probably imagine that there is
nothing to be heard in this gap. One of the
chief uses to which this band of wavelengths
1s put is the handling of traffic which, in
various ways, assists navigation.

At present, navigation can be divided into
two main groups, the first being marine and
the second aerial. Special services exist for
each of these, catering for the particular re-
quirements of shipping and aircraft. The
greatest aids afforded by v.ireless to naviga-
tion are those applying to distress, position
finding, and weather reports.

Let us take the case of shipping first.

The chief maritime application of wireless,
and perhaps the only one which is appre-
ciated by the public, is that of-saving life,
and there are special arrangements made for
dealing with ships in distress.

On the 600-metre wave, where most of the
ship-to-shore work is carried out, there are
two listening periods in each hour, from
fifteen minutes past to eighteen minutes past,

=

Fig. 1.—This shows how a ship's position is
plotted from three land stations :—GZR (120°),
GNI (240°) and FEU (30°).

and from forty-five to forty-eight, during
which all stations must cease transmitting
and listen for SOS signals. A ship in dis-
tress sends the ‘‘ alarm signal ’—a series of
dashes—which operates any auto alarms
attached to receivers of ships in the vicinity,
and brings operators on watch, if they are
not already there. This 1s followed by the
distress call SOS, the name of the ship, the

ETWEEN the medium and long
broadcast wavebands the ether is
alive with various Government and
E commercial services of which the ordinary
i listener knows little.  This article deals !
; with those vital wireless services which
¢ have made life so much easier for navi-
E gators on sea and in air.
'
:

_____ .

position, and particulars of the distress.
Usually the ship nearest the distressed vessel
takes charge of the situation, all other
stations being requested to cease transmis-
sion. When contact has been established
arrangements can then be made for other
ships to go to its assistance, and messages are
also handled between the master of the vessel
and the owners regarding what to do in the
particular circumstances.

If necessary, contact can also be estab-
lished with one of the many ocean-going tugs
which are always standing by for such emer-
gencies.

Besides life-saving, there are many other
ways of assisting sea-going navigators,
among which D/F (direction finding) work
is of considerable significance.  There are
several methods by which a ship can estab-
lish its position by wireless.  The oldest
method is the one by which two or three land
stations take bearings on the ship simul-
taneously and plot these on a chart. The
three lines usually form a small triangle, and
the centre of this is taken to be the ship’s
position.

Finding a Ship’'s Position.

The system in general use is the gonio-
meter or Bellini-Tosi method. Two single
loop aerials are rigidly fixed exactly at right
angles to each other, and these are connected
to two fixed coils inside the station, also at
right angles to each other. Inside these coils
is symmetrically placed another coil, called
the search coil, which can be rotated about a
vertical axis, and which is connected to the
input of the receiving gear. The operation
i5 as follows.—

A signal whose direction makes an angle of
6 with the loop AB will induce in it an
E.M.F. proportional to cos # and in loop CD
proportional to cos (9o — #). Currents exactly

www.americanradiohistorv.com

proportional to each of these will be induced
in the smaller loops and they will produce a
result=at field identical in direction with the
original field. A small rotating coil placed in
this field will behave exactly as an ordinary
frame aerial with direct signals, i.e., when at
right angles to the resultant field the mini-
mum E.M.F. will be generated and a
minimum signal will be heard in the receiver.
The coil is rotated by a handle and pointer
which moves over a circular scale graduated
from 0-360 degrees. The goniometer is cali-
brated and is then available for supplying

SEARCH COIL IN
POSITION GIVING
MINIMUM SIGNAL

Fig. 2.—Perspective and plan views of the

Bellini-Tosi system of direction finding. AB

and CD are the outside loop aeriels, EF and

GH being the interior field coils; S is the
section coil.
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Navigation by Wireless.—

bearings. This system has advantages over
the Robinson rotating frame aerial, as the
search coil is very light and rapid or ** snap "’
bearings arce easily taken. The ‘‘ sense,”
i.e., the side of the station on which the ship
1s, cannot ordinarily be determined, but this
is usually known, or can be found wijth
special ““ sense finding *’ apparatus.

The drawbacks to this method are (a) the
expense lo the owners, as each position costs
about 5s., and (b) the time taken to supply a
number of ships with bearings.

Most ships are now fitted with D/F
apparatus, and they can take bearings on any
known stations at any time they wish, and a
large number of vessels can do this simul-
taneously, as no transmission takes place
from the ship. The stations working on 600
metres do not vsually send for long periods,
so a special system of radio beacons is being
built up around British and foreign coasts.
These are transmitters of § to 11 Kw, operat-
ing on a wavelength of about 1,000 metres.
They are installed at many points around our

|

30°+180°
=210°

Fig. 3.-—Showing (a) the method of plotting
bearing when D/F apparatus is on board the
ship.  (b) Determining distance by wireless
and submarine sound signal in conjunction,
the time interval between each being x seconds.
The line AB is drawn at the correct angle
from A, and the distance 4,900x is then cut off,
thus giving the ship’s position.

coast, usually in lightships or near light-
houses, and are automatically operated by a
device which switches on the transmitter at
predetermined times, the transmitter sending
a characteristic signal.  The English radio
beacons are arranged to send a call sign, such
as GDM, nineteen times, followed by a long
dash and GDM sent once again. This gives
a good signal for D/I purposes. From the
bearing of the beacon on the ship, the recip-
rocal bearing, ¢.e., that of the ship on the
beacon, is calculated and can then be plotted
on a chart.

A further development of the radio beacon
makes D /F work still more simple, the only
apparatus required on board being a receiver
and an accurate stop watch. A beacon of
this type is in operation at Orfordness, and
consists of a directional aerial, rotating at a
uniform rate of one revolution per minute.
Two dots, known as starling signals, are
emitted when the minimum signal is radiated
north or east, the remainder of the time being

Wireless World

occupied by a continuous dash. The

operator on board starts his stop watclr at the
instant of hearing the north starling signal
unless he happens to be due north of the
beacon, when the east starting signal must be
When the minimum signal is heard

used.

The radio beacon at Orfordness.

in the phones the watch is stopped, and the
number of seconds multiplied by six gives
the bearing in degrees of the ship from the
beacon.

A similar system is one which sends a
characteristic signal on each compass bearing
by means of a rotating beam aerial. A
beacon of this type was for some time in
operation at Inchkieth, Scotlaid, working on
about 6 metres.

Submarine Signalling.

Besides being able to find-its bearing from
a beacon, a ship can also find its distance 1f
the beacon is equipped with submarine
signalling apparatus. Certain characteristic
signals are emitted simultaneously by the
radio beacon and the submarine transmitter.
They are not received simultaneously at the
ship, because, whereas the W/T signal re-
quires no appreciable time to cover the dis-
tance between beacon and ship, the sound
travels comparatively slowly (at 4.goo fect
per second) in water, so-that the time interval
in seconds between the arrival of W/ T and
submarine signal, multiplied:by 4,900, gives
the ship’s distance in feet from the beacon.
Both the bearing and the distance along this
line being found, the position is known. D/F
bearings may be plotted on a gnomonic chart
without correction, since great circles appear
as straight lines, but if a mercator’s chart is
used, a convergency correction must be
applied.

Present-day D/F apparatus is capable of
fair accuracy under favourable conditions,
bearings within one or two degrees being
obtainable, but serious errors arise when
bearings are taken at dusk or dawn, or when
the bearing line cuts the coast line at an acute
angle, and to combat this the Marconi-
Adcock system has been evolved.*

Weather plays a very important part in
navigation, and W/T again proves very use-
ful in communicating meteorological infor-
mation to and from ships at sea. Weather

* See The Wireless World, February 24th, 1932, pp*

102-195. |
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forecasis are prepared twice a day by the
meteorological institutions of most countries,
and are sent out by radio telegraphy for the
benefit of shipping. . The ships themselves
often co-operate in the preparation of these
forecasts by sending in by radio reports taken
at certain fixed times to the weather fore-
casting organisations. Complete weather
maps are sometimes sent by Fultograph o
some of the larger liners. Gale warnings,
identical with those we
Ty sometimes hear from
\ B.B.C. stations, are
radiated on the 6oo-
metre wavelengtl, pre-
ceded Dby the Inter-
national safety signal,
T T-T, and thus
maslers ot ships re-
ceive a warning long
betore they would
have done by direct
observation and can
make provision ac-
cordingly.

Another important
service entrusted to
the wireless organisa-
— tions of maritime
countries is the sending of navigational
warnings, giving information about changes
in the position of light buoys or Jand marks,
or details of dangerous wrecks and floating
mines. In the ice season, ice warnings are
sent, containing advice as to the best pas-
sages for vesscls to take.

Time is a vital factor in the older methods
of position finding, and in this connection
many countries have organised services of
time signals, sent out from their high power
commercial stations, and having a high
degree of accuracy. They can usually be
received in any part of the world.

Many of these services are now radiated by
the B.B.C., so that ships not carrying
regular W/T operators have the benefit of
much useful information.

The application of wireless to aerial navi-
gation has developed on similar lines to those

The D/F apparatus on Sir Dowglas Mawson'’s
Arctic exploration ship, ““ Discovery IL.”
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Navigation by Wireless.—
of marine navigation, but with modifica-
tions made necessary by the peculiar needs
of aircraft.

Aircraft differ fundamentally from ships in
two respects. First, they travel at a much
greater speed, and secondly, they can move

NORTH STARTING
SIGNAL TIME=0
MIN. SIG. EAST
RADIATED W RIS
TIME-45SEC. GNAL
TIME=15 SEC.
MIN. SIG.
RADIATED S
TIME=30 SEC. A®
=
«\\c,
/%
©.
g,
RECEPTION OF MIN. 0\—3
SIGNAL ON BOARD “N\7Z
TIME = 26 SEC. '0\0
BEARING = 26x6 = 166"

Fig. 4.—How a ship’s bearing is found f{rom
the Orfordness Beacon.

in three dimensions instead of two. Further,
any wireless apparatus to be carried in the
air must be specially designed so as to be as
Light as possible.

Wireless Warld

In the air, as at sea, safety of life is the
first consideration, and on the European air
lines all passenger-carrying machines are
in constant communication with ground
stations, and can immediately inform them of
any trouble. This is particularly necessary
when there are large stretches of sea or desert
ground on the route, and there have been fre-
quent cases of successful rescues from
machines which have made forced landings,
and communicated their positions to their
bases.

Rapid D/F for Aircraft.

Position finding is again a very valuable
feature in aerial navigation, since 1n addition
to fog and darkness, there is the factor of low
cloud to complicate matters. Since aircraft
move rapidly, any successful method of D /I
must be one which will give bearings in the
minimum of time. Aircraft cannot usually
carry elaborate apparatus, so the most
commonly used method is that whereby the
machine runs the transmitter for a short time
while bearings are taken by three indepen-
dent ground stations. These stations are
situated at Pulham, Croydon, and Lympne
in the case of the English service, and the
bearings taken by Pulham and Lympne are
communicated to Croydon by radio, where
they are plotted on a special map in conjunc-
tion with the Croydon bearing, the position
then being wirelessed from this station to the
machine. As a rule only three or four
minutes elapse between the machine running
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Fig. 5.—Showing (a) the arrangement of loop aerials for guiding aircraft by aural and visual methods.
In (b} it is shown how marking and spacing waves of letters “F’’ and “L’’ fit in and give a
continuous dash if both are of equal strength.
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its generator and the receipt of the position,
so this method has been developed to quite
a high state of efficiency. Similar networks
of D/F stations are working in other parns
of Europe so that aircraft on any of the air
routes can readily get their positions.

e —

A ‘typical passenger aircraft radio installation.

The photograph was taken on one of the

“Kent '’ type flying boats used on the Indian
and African air routes.

A new application of directional trans-
mission is one which automatically informs
the pilot if he is on his correct course or not.
In this system two identical loop aerials, each
radiating the same power, are set up at right
angles to each other, and arranged so that
the bisector of the right angle coincides with
the great circle course along which machines
are to fly. Keying is so arranged that the
spacing wave from one aerial coincides with
the marking wave from the other so that if
the machine is on the bisector, a continuous
dash is heard. On either side of the bisector,
one or other of the component letters pre-
dominates and warns the pilot that he is off
his course. He then steers his machine until
the continuous dash is again heard and he is
once more on his correct course.

A modification of this system is the visual
indication method, and this has been installed
at Croydon Airport. In this case the carrier
from each loop is modulated at a character-
istic frequency, and the output of the receiver
15 connected to two vibrating reeds, each
tuned to one of these frequencies. The am-
plitude of vibration varies with the signal
strength, and if the machine is on its course,
will be the same for each reed, two lines of
equal length appearing on the dashboard, but
when it is off course the lines become
unequal. Pilots are informed how far they
have gone along the course by low power
‘“ marker beacons '’ spaced at regular in-
tervals.
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Navigation by Wireless.—

Weather is even more imporlant to air-
craft than to shipping, since the effect of wind
15> much more pronounced, and as a result,
there is a very efficient weather reporting
organisation in operation on all the European
air routes.

Hourly observations are taken at various
stations on the rtoutes, and if these arc
cquipped with transmitters, the reports are
sent out in code, although in some cases a
central station transmits the observations for
a number of points in one country. These
reports contain a very full account of con-
ditions, including wind direction at various
altitudes, visibility, amount of cloud, height
ol lowest cloud, and general information as
to the nature of the weather. By an ingenious
international code, all this is condensed into
a tew groups of figures, thus shortening the
message  considerably, and incidentally
avoiding language difficultics when the
repoits are taken by other countrics.

Choosing Route and Height.

These hourly route reports are taken down
aud decoded by other stations on the air
lines, and are then available for any machine
requiring them. At Croydon they aye also
exhibited on a map, so that pilols can get
some idea of conditions before leaving the
ground.  Knowing the wind velocity and
direction at various altitudes, pilots can
decide which is their best flying height, and
as there are considerable variations in direc-
tion at different levels, this is a very impor-
tant point, for naturally if a following wind
i3 available at &ny particular height, then that
height is chesen. Machines in flight can
always get up-to-date information on weather
conditions from ground stations and can
apply it to the choice of their route.

Position reports are regularly sent in by
aircraft, and plotted on a map at the control
station, so that in case of low visibility warn-
ing can be given to two machines which are
close together and in danger of collision.

As a result of the development of W/ T in
connection with aerial navigation, there has
been a considerable increase in night flying,
and it is now possible for machines to be
guided almost completely by ground stations,
even though bad weather conditions prevent
the pilot from getting a glimpse of the carth.

In the case of service flying, most of the
above principles are equally applicable, but
a further application of W/ T is found in the
manceuvres which take place from time to
time. The machines report their positions to
their headquarters, and the staff there are
enabled to get a bird’s eye view of the situa-
tion, and can direct operations very much
more cffectively than Dy other means.

Although most of this work takes place in
the morse code, and is unintelligible to the
average listener, some very interesting hours
may be spent on goo metres, where a certain
amount of telephony working takes place be-
tween ground stations and aircraft, and the
A.A. weather reports for private flyers are
radiated on 833 metres (telephony). ~Yet the
vast majority of ordinary listeners, many of
whom own sets which will cover these wave-
lengths, appear to be totally unaware that
the ether is used for any other purpose than
the propagation of song and story. Often
more romance can be found in ‘‘ No Man’s
Land”’ than in any broadcasting studio.

Wireless Worldl
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DUAL UNIT LOUD SPEAKERS.

Advantages Exemplified by New Magnavox Units.

HE idea of using dual loud speaker

units to improve frequency respouse

and increase efficiency and power-
handling capacity is not new to readers
of this journal. As long ago as -June,
1930, we pgave a constructional article
showing how to combine the output from
two moving-iron units to obtain a practically
uniform response from 30 to 6,000 cycles.
More recently the review of the R.G.D.
““Supersonic”’  radio-gramophone afforded
an example of the use of dual moving-coil
loud speakers in a commercially produced
receiver.

In America there has been virtually a
““landslide”’ in favour of dual-unit loud
speakers. At the recent {rade show in
Chicago more than 8o per cent. of the new-
season’s models were equipped with repro-
ducers of this type. This development would
appear to be the result of a general reduction
in the size of the cabinet work in the latest
American sets.  The problem which the
loud speaker manufacturers have had to face
is to satisly the public demand for a full
bass response with a reduced cffective baftle
area, but without increasing the bass reson-
ance.

The method finally adopted involves the
use of two units of slightly dissimilar charac-
teristics in which the principal resonances are
off-set or ‘‘staggered,’”” and it is found that
many advantages emerged other than those

Magnavox ‘ Dual Com-
pensated’’ moving-coil
units mounted in 3ft,
square baffle for indivi-
dual and combined tests, f

for which the system was originally evolved.

These are well exemplified in the Magna-
vox “‘Dual Compensated’” units which are
now available in this country. Externally
the units resemble the type D.C.140, with
the 7in. diaphragm, but the weight and tex-
ture of the diaphragm has been modified in
each case to suit the special requirements of
dual working. The speech coils are con-
nected in parallel and supplied from a single
output transformer attached to one chassis.

Frequency measurements on a pair sub-
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mitted for test revealed that onc unit (with
black diaphragm) had a bass resonance at
80-85 cvcles, and was more efficient in the
medium-high register between 1,0c0 and
2,060 cycles than in the extreme top. The
other unit (with grey diaphragm) was best
in the top register between 2,000 and 6,c00
cycles and less sensitive in the medium-high
than the black-diaphragm "unit; the bass
resonance was at about go-g5 cycles. In both
units the middle register from 150 to 750
was lower than usual, and the output in the
extreme bass in the region of 50 cycles was
about 10 decibels below the general level
of the curve.

Mutual Compensation.

The speech coils were then connected in
parallel, care being taken to see that they
were in the correct phase. The first effect
to be noticed was a wonderful improvement
m the extreme bass. At 50 cycles the out-
put was up by at least 6 decibels, and neither
of the individual bass resonances could be
detected.  The apparent disappearance of
the principal resonances is quite in accord-
ance with theory, for when one unit is at
resonance its coil impedance rises, with the
result that the other unit whose imipedance
1s lower takes the greater share of the avail-
able current.  This phenomenon also in-
creases the power-handling capacity of the
combination, since the limiting factor is the
excursion of the diaphragm at resonance.

It would appear {rom .our tests that the
sound output of the dual units, compared
with either taken separately, increases
steadily from 730 cycles downwards. Above
this {frequency the general level is about the
same as that of a single unit, but the curve
is levelled out by the superposition of the
peaks and valleys of e: h loud speaker. In
view of the fact that the additive effect is
carried well into the middle register, the
reason for keeping down the output in the
middle register is obvious. As a matter of
fact, the quality of speech was excellent and
quite free from hol-
lowness. The im-
proved bass response,
without any defects
due to prominent re-
so-ances, was, how-
ever, best appreciated
when listening to
music, which also
demonstrated that bril-
liance in the upper re-
gister need not neces-
sarily be accompanicd
by stridence.

To summarise, the chiefl arguments that
can be advanced 4n favour of dual units are
as follows: (1) Increased -electro-acoustic
efficiency, particularly -in  the bass and
middle register; (2) better quality resulting
from the levelling of peaks and vaileys in
the upper register ; (3) reduction in ‘“ boom *’
due to major resonances and increased
power-handling capacity due to mutual
shunting of speech coils in parallel.

Our experiments with the Magnavos units
fully endorse these claims.
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IN view of the growing interest in super-
heterodyne receivers, it seems advisable to
smphasise the fact that the type of band-pass
alter which employs a large coupling con-
denser, common to two circuits, is often
unsuitable for this type of set. It is there-

fore advised, as a general

Not for rule, that the so-called
Super- ‘“ bottom-end capacity ”’
heterodynes filter, and also certain
tvpes of mixed . filter,

should be avoided.

The use of such filters may introduce a
peculiar form of interference, which has been
traced to long-wave stations, at the frequency
of which the couplify condensers in question
offer a considerable reactance. Inductive
filters, and filters coupled by ‘‘top-end”’
capacity, are free of this trouble,

HEN starting to build a new set, there
is a very natural tendency to waste
no time over apparently unproductive pre-
himinaries, but to begin operations by
removing the components from their boxes
and mounting them forthwith in their final

! positions. - It is wurged
Making with some confidence that
Haste it is a far better plan to
Slowly. make a start by devoting

half an hour to a
thorough examination of all the parts, and
even to carrying out rough electrical tests,
befcre they are finally screwed down. If a
defective piece of apparatus happens to have
escaped the vigilance of the manufacturers’
test department, it is much easier to detect
a fault, whether it be electrical or mechanical,
while the component is freely accessible, and
while the work of testing is unhampered by
interconnecting leads. In addition, a single
faulty part may be responsible for damage
to other components when first switching-on
the finished set.

Experience shows that attention may most
asefully be devoted to the points mentioned
in the following list.

It is worth while to go over the valve
holders very carefully with a pair of pliers,
and to make sure that all the contact springs
or sockets are properly fixed in position, and
are in firm electrical contact with the ter-
minals. A valve may then be inserted in
the holder to assure oneself that each of the
pins is a good fit in its corresponding socket.
Almost all modern valve holders are cleverly
designed and well made, but one cannot
expect these components, which obviously
represent very good value at their present low
prices, to have been subjected to exhaustive
electrical and mechanical tests after assembly.

Wireless World!

AIDS TO
BETTER RECEPTION.

Even if a couple of dozen fixed condensers
are to be included in the set, it will not take
many. minutes to test them roughly, and,
by doing so, the possibility of an expensive
shert-circuit will be largely avoided.

Built-in trimmers on ganged condensers
may be examined in order to make sure that
the adjustment works properly, and that the
thin sheet of dielectric which is usually
included 1s in its correct position.

1t is hardly necessary to test modern
tuning coils electrically, but if they include
built-in wave-change switches it is wise to
make an examination, and even an electrical
test, of the switch contacts. Indeed, all
switches to be included in the set may well
be tested, as these components are susceptible
to damage, and arc not generally given an
electrical test by their makers.

Any mechanical moving parts that will be
inaccessible after assembly should be ex-
amined, adjusted if necessary, and even
lubricated, if it seems likely that they will
benefit from this attention.

Although not directly connected with our
present subject, it may be pointed out that
solder does not take kindly to nickel plating,
and so it is worth while to file away the
external coating from soldering tags that have
been treated in this way.

THE ‘“ Modern Straight Five,"’ described
in the issues of The Wireless World for
June 22nd and 2gth, is, as its name would
imply, an entirely straightforward receiver,
although it is completely up to date, there are
no freakish or experimental features in its

‘ . design. It will therefore
Dissecting be obvious that this set
an Anode may be considered as a

very satisfactory model
to work to for those who
wish to modernise.an out-of-date A.C. mains

Feed System.

TULY 15th, 1932.

PRACTICAL HINTS

AND TIPS,

using it as a basis for modifying existing
receivers, may accordingly be interested in
the simplified diagram given in Fig. 1.

From this diagram 1t will be seen that the
full H.T. voltage delivered by the rectifier,
less a small drop in the smoothing choke
LFC,, is applied to the output valve.

Feed current for the detector and H.F.
valve anodes i1s given extra smoothing by
means of the speaker field winding, and at
the same time voltage is reduced to a suitable
value by this component in conjunction with
an extra resistance (R.,,).

The function of the resistance R, is im-
portant ; this may be regarded as an artificial
load, in parallel with that normally imposed
by the valves and the screening-grid potentio-
meter. Its purpose Is to ensure that the volt-
age applied fo the H.F. valve anodes and
screens shall remain reasonably constant, irre-
spective of changes in current consumption
brought about by variations of grid bias.

T is often recommended that stage-by-

stage tests of a receiver should be carried
out by temporarily eliminating the H.F.
stage or stages. To do this, the aerial is
jomned to the anode lead of the last H.F.
valve through a very small condenser, and
the set should then work
as a simple detector-L.F.
combination. If it does
so, conelusive proof is
afforded that any defect
that may exist is in the H.F. amplifier or the
input circuits.

When it is suspected that the coils used
in an input band-pass filter are defective, the
correctness or otherwise of this diagnosis may
almost invariably be checked by carrying this
test a stage farther, and substituting each
individual coil in turn for the tuned winding
which precedes the detector. From this point
of view it is fortunate that all the tuned

Testing by
Substitution.

receiver. All the H.F. and L.F. circuits are
S.G. FEEDS. ANODE ANODE ANODE FEED:
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Fig. 1.—Anode feed system of the ‘ Modern Straight Five '’ : a simplified diagram showing
how H.T. voltage is distributed to the various valves.

simple and easy to trace, but, due mainly to
the use of an inter-connecting plug-and-socket
arrangement, the anode feed system has a
fictitious air of complexity. Readers who are
building this set, as well as those who are

www.americanradiohistorv.com

windings in a modern set are usually
identical ; the various coil assemblies differ
only with regard to such additions as aerial
coupling coils, filter coupling ceils, and the
positions of tappings, etc.
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HIS note is for the benefit of readers who
may wish to carry out experiments with
the superheterodyne system of reception
without going to the length of following a
published design in its entirety.
As 15 well ‘known, the phenomenon of

frequency changing s

. brought about by in-
SeioT, jecting locally-generated
Feed. oscillations into the grid

circuit of the first de-
tector valve. In most modern sets, at any rate
when indirectly heated valves are emploved,

Wireless Worldl

VERY satisfactory form of tone control,
affecting proportional amphfication to

the lower and middle frequencies only, con-
sists of an air-cored LL.F. choke, 1n sertes with
a wvariable 25,000-ohm resistance, shunted
across the primary of the L.F. transformer.

This arrangement = has

Bass the advantage that it
Att & is applicable to the
n majority  of  modern

receivers. A suitable in-
ductance 1s 0.3 henry, which happens to be
the wvalue specified for the ‘° Autotone

: 4 4
- i a—
§ T 5
% P
0SC.
Q
[)
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R c R C [osc ]
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Fig. 2.—Various methods of introducing locally generated oscillations into the first detector grid

circuit of a superheterodyns receiver.

The usual bias resistor and by-pass condenser are indicated

by R and C respectively.

these oscillations are introduced by inductive
coupling into the cathode circuit of the valve
in the manner shown in Fig. 2 (a).

In this diagram the transfer (or pick-up)
coil is indicated at P; as a rule some half-
dozen turns or so of wire are included in it.

Obviously, this method of introducing the
frequency-changing oscillations is not applic-
able when using battery valves; it may also
be inconvenient to use it in certain other
circumstances.  Alternative methods are
indicated in diagrams (b) and (c).

In the first case, the pick-up coil is inserted
in the grid-return lead of the first detector,
while in the second it is in series with the
tuned circuit, and at its low-potential end.

HEN the maximum volume obtainabte
from a superheterodyne receiver is
abnormally low, one naturally suspects the
L.F. amplifier, and particularly the output
valve, in just the same way as when dealing
with an ordinary ‘‘straight’’ receiver. If it
is found that this end of
the set is in order, suspi-
cion should at once be
directed towards the 1.1
amplifier ; if really serious
‘side-band loss’’ is taking place here the
apparent volume will generally appear to be
small. Of course, if everything else is in order
the loud speaker will be receiving a full
measure of the lower frequencies, but as the
ear—and possibly the loud speaker itself—is
not very sensitive to these frequencies, we
have at once an explanation of the effect.
When dealing with an up-to-date set with
band-pass I.I'. circuits, ‘the remedy, of
course, is to tighten the couplings. 1In a less
modern set, with single-tuned circuits, prac-
tically all that can be done is to ensure that
I.F. tuning is not being unduly sharpened
by the effect of stray reaction ; accordingly,
both screening and decoupling of the various
plate and grid circuits should be improved.

Volume and
High-note
Loss.

&

receiver, for which coils are obtainable com-
mercially for a few shillings.

When the variable resistance is set at its
maximum value, the choke is not effective to
any great extent as a shunt for low frequency
impulses, and so practically no modification
of tone is introduced.  Attenuation of the
lower register increases proportionately as the
value of the resistance is reduced.

A device of this sort can be turned to good
account for compensating for over-emphasis
of low notes in sharply tuned circuits.

IT was recently suggested in these columns

that a loose valve base might be secured
In position quite firmly by means of a wide
rubber band. Another method of making a
repair, which is in some cases preferable, is
to introduce a few drops of methylated spirits
into the valve cap at the
loosened joint. In a few
minutes the cement will
be softened, when valve
and base may be pressed
together and put aside for the cement to set.
When dealing with valves having a hole
through the base, the spirit may be introd- ced
at this point.

GOOD work is being done in combating
the ill effects of man-made interference
to broadcast reception, and already means
have been found to restrict, if not to prevent
entirely, radiation from most kinds of elec-
trical machinery and apparatus,

As a result of studying

Another
Valve-
repairing Tip.

Screcened the activities of wvarious
Aerial Down- organisations that have
leads. been carrying out re-

search in this direction,
one 1s confirmed in the opinion that the
problem is best attacked at its source, and
that comparatively little can be done to
remedy matters at the receiving end. But
authorities in Germany and America, as well
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as our own Post Office officials, seem to be
unanimous in a’imitting the possibilities of
screening the aerial down-lead for a part, or
even for most, of its length. Interference is
often due to re-radiation from house-wiring,
etc., and the down-lead is in a ‘particularly
favourable position to pick up this radiation.

Unfortunately there is another side to the
picture—the use of screened lead-in wires is
accompanied by special problems of its own.
Capacity must be kept as low as possible, and
the dielectric. between the actual conductor
and the earthed screcen must not be allowed
to introduce heavy losses. At the best, there
is. bound to be some falling-off in. signal
strength. The ideal insulating or dielectric
material between conductor and shield is air,
but it is obviously impossible to avoid the use
of a certain amount of solid matter.

Our Berlin correspondent sends us photo-
graphs of screened wires that have been de-
veloped in Germany for general high-fre-
quency work and for the particular purpose
in question. The specimen shown on the left
side of the accompanying illustration 1is
intended for ordinary domestic use, and is
relatively inexpensive. The conductor of this
cable is insulated by means of a plaited cover-
ing of loosely twisted paper ‘‘string,”’ which
makes an efficient dielectric, of which the
main constituent is air. Next comes a damp-
proof insulated wrapping, and finally the ex-
ternal metal-braided cover.

The other illustration of a high-frequency
cable shows an arrangement which ap-
proaches more closely to the ideal. Here the
conducting wire is separated from the screen
almost entirely by air, and is maintained in
its correct position by means of a series of
porcelain rings.

CONDUCTOR

CONDUCTOR

¢ PLAITED
PAPER’

INSULATING
WRAPPING

-

METAL
BRAIDING

| PORCELAN
RINGS

Showing the construction of low - capacity
screened H.F. cable of the type suitable f{for
shielding aerial down-leads.

Amateurs in this country who would like
to try the effect of this method of shielding
should be able to devise a cable of reasonably
low capacity by employing a conductor of
thin insnlated wire in a loosely fitting braided
metal tube of the type that is already obtain-
able commercially. It should be emphasised
ihat lead-covered or braided wire of the type
intended for L.F. work is totally unsuitable.
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WIRELESS ENCYCLOPEDIA

No. 21

Brief Definitions with
Expanded Explanations.

INDUCTANCE. The term
generally employed to dencte the
degree of self-induction or co-effi-
cient of self-induction of a circuit,
and sometimes used as an alterna-
tive term for the property of self-
induction.

Self-induction is that electro- !
magnetic property of a circuit by
virtue of which an electromotive
force is induced in the circuit itself
whenever the current is changing.

ELF-INDUCTION is a property pos-
sessed by any circuit in the vicinity of
which a magnetic field is produced
when a current of electricity is passed

through the circuit. The intensity of the
field depends on the nature of the circuit and
on the strength of the current. For instance,
when an insulated wire is wound in the form
of a solenoid or coil, a relatively powerful
magnetic field is set up through the centre
of the coil for a given value of current. An
isolated magnetic pole situated in a magnetic
field would experience a force, and the lines
along which such forces act are generally
referred to as lines of force, and the inten-
sity of the field, or field strength, is defined
as the force exerted on a unit magnetic pole.
In the case of a coii carrying a current the
lines of force pass through the coil parallel
to the axis, and spread out in a brush-like
manner at the ends, as shown in Fig. 1. If
any one line of action is followed completely
jound, it is found to be a completely closed
loop, so that the field really consists of a
number of closed magnetic loops linked with
some or all of the
turns of the coil.
The total magnetic

S

. 3

influence  passing = £.0.5.7
through the coil is re- -3 =
ferred to as the mag- <" - o~

~-4y
7

netic flux, and is said
to consist of a defi-
nite number of lines

of force or “ max-
wells.”” 5 Fig. 1. — Diagram
Now, it was one showing the r;ature of
of Michael Faraday’s the magnetic field
greatest = discoveries P r°du§e~d t];y afy]m_
E rical coil.
that, whenever the

magnetic flux linked with a circuit is varied,
an electromotive force is induced or generated
in the circnit during the time of variation,
and, further, that the value of this induced
electromotive force is exactly proportional
to the rate at which the flux is varied. Since
each line of force is a closed loop, it follows
that, whenever the number of loops linked
with the circuit is varying, the turns or con-
volutions of the circuit must be ‘‘ cutting ”’
the lines of force, and this leads to another
conception. namely, that, whenever a con-
ductor cuts the lines of force of a magnetic

field, an E.M.F. proportional to the number
of lines cut per second is induced in the
conductor.

Reverting to the case of Fig. 1, where the
magnetic flux linked with a coil is produced
by a current in the coil itself, it is obvious
that, if the current is varied, the magnetic
flux linked with the coil will vary also, being
directly proportional in the case of an air-
cored coil. From this it follows that an
electromotive force will be induced in the coil
whenever the current is changing. 1t is this
property of the circuit which is referred to as
self-induction, or sometimes as self-induct-
ance. It should be noted that self-induction
only manifests itself when the current is
changing, and that the magnitude of the
induced E.M.F. is proportional to the rate
of change of current—the actual value of the
current at any instant is quite immaterial.

The practical unit in which self-inductance
is expressed is the henry; the self-induct-
ance of a circuit is said to be one henry if
one volt is induced in it when the current is
changing at the rate of onc ampere per
second. The self-inductance of a circuit ex-
pressed in henrys is referred to as the co-
efficient of self-induction, and it is usually
denoted by the letter I..

If the current in a circuit of inductance L
henrys changes from I, to I, amperes in ¢
seconds, the average rate of change during

this time is I"; amperes per second, and

the average induced EM.F. is equal to
I.-1

Ese== : volts.

Lenz’s Law.

It is of prime importance to know the direc-
tion in which the induced E.M.F. acts in
relation to the direction in which the current
is changing. This information is given by
Lenz’s law, which states that the induced
E.M.F. of self-induction always acts in such
a direction as to oppose the changing of the
current. This means that if the current is
increasing the self-induced E.M.F. will be
in opposition to the applied E.M.F. which
is actually producing the current, and is,
therefore, negative with respect to the applied
voltage, and sometimes called a ‘‘back
EM.F.” or counter EM.F. On the other
hand, when the current is falling, the in-
duced E.M.F. 1s in such a direction that it
tends to maintain the current.

From this point of view self-induction may
be considered as that which tends to prevent
any change of current in a circuit, and it is
therefore sometimes referred to as ‘‘ electrical
inertia.”” A heavy body resists the laking up
of motion when a force is applied to it on
account of its inertia—a back pressure pro-
portional to the mass of the body and to the
rate of change of wvelocily is brought into
play. Once moving, the body tends to re-
tain this motion, even after the impelling force
has been removed. This mechanical law of
motion is in every way similar to the law of
self-induction, the term ‘electrical inertia”’
being justified.

Self-inductance plays a very important
part in A.C. circuits, because the current is
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changing at all times, except those instants
every half-cycle when it passes through the
maximum values. A current varying accord-
ing to a sine law causes a self-induced
E.M.F. at every instant proportional to the
rate of change of current. This induced
E.M.F. also obeys a sine law, and is called
a reactive voltage, its ratio to the current
(R.M.S. values being taken) is called the
reactance of the circuit, its numerical value
being 27fL ohms, where f is the frequency of
the current. The current and induced
EM.F. are out of phase by a quarter of a
cycle.

HAYNES “QUALITY” RECEIVER.
Four-valve Kit-Set for A.C. Mains Operation.
PART[CULARS of the circuit and other in-

formation relating to the ‘ Quality " re-
ceiver introduced by Haynes Radio, 57, Hatton
Garden, London, E.C.1, have been received by
us in the form in which it will be available to

The receiver unit, incorporating the H.F. and
detector stages.

the purchaser. From the illustrations repro-
duced from those supplied it will be seen that
the apparatus is contained in two units, the
one comprising the H.F. and detector circuits
and all controls, while the other embodies the
L.F. amplifier and mains equipment.

It is mentioned that particular attention has
been given to the attainment of a high order
of selectivity compatible with distortionless
reproduction, and although long-range recep-
tion is not stressed, the arrangement of the
circuit suggests that in this respect its per-
formance will compare very favourably indecd
with contemporary receivers having a similar
number of amplifying stages.

L.F. amplifiers and mains equipment are on
a separate chassis.

r'he specification includes all the latest de-
velopments likely to enhance its performance
even to the provision for operating dual com-
pensated loud speakers.
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HE paper-dielectric condenser, of
capacity from 0.1 to 4 mfds., has

two distinct fields of use in a

modern receiver. In principle,

both are the same in that the condenser is
used to provide a path of low impedance for
an alternating current, while at the same
time preventing the passage of direct current
along the same route.  Even- outside the
receiver proper the same holds good; in the
H.T. unit shown diagrammatically in

Wireless Worlldl

INDUCTIVE CONDENSERS

‘Their Characteristics and Advantages.
By A. L. M. SOWERBY, M.Sc.

circuit diagram of a power detector followed
by an output valve. The output choke L,
has to oppose the passage through it of the
signal currents flowing in the anode circuit
of the last valve, diverting them through the
feed-condenser C, to the loud speaker. As
before, C, has a large capacity in order that
it may have as low an impedance as possible
to the alternating currents representing the
speech or music which have to pass through
it, while at the same time it has to prevent
the flow of direct current from anode to
earth.

Short-circuiting Signals.

"The resistance R, and the condenser C, in-
serted to provide decoupling for the anode
circuit of the preceding valve have duties
similar to those of L, and C,, the main differ-

ence being that while the latter
deal with wanted signals, the

Ly

C a4 mfds

R ——> T

Commt mfds

former are inserted to drain away
signal-currents that might be harm-
ful. It is not desirable to allow
the signal-currents flowing through
the anode-circuit of the detector to
pass into the eliminator,

I T s well known that stable high-
frequency amplification of any
magnitude is possible only with a screen-
grid valve in which the interelectrode
capacity has been reduced to a very
small figure. It 1s, however, not so
widely known that the internal screen-
ing of the valve 18 ineffective unless there
is complete absence of H.F. signals on
the screen, a condition necessitating the
use of non-inductive by-pass condensers.
The characteristics of this type of
condenser and 1ls many important ap-
plications in a modern receiver are
dealt with in detail.

is intended to provide a path of the lowest
possible impedance to the signals, which, at
this stage of the set, are in the form of high-

-frequency currents. In the case of the screen

condenser in particular, it is essential that
the impedance offered to the signal currents

since Mmotor-boating or
other troubles might re-
sult. They are therefore

-=H.T

deflected by the resist-

Fig. 1.—In the smoothing circuit of this eiiminator the
condensers C, and C, are included to by-pass alternating
currents (hum) from the H.T. plus line to earth.

Fig. 1, for example, the current delivered
by the rectifier, while consisting chiefly of
d.c., will still have mixed up with it quite
an appreciable a.c. component derived from
the mains.  Since full-wave rectification is
in use, this a.c. current will have a frequency
double that of the supply mains—probably,
therefore, 100 cycles.

Short-circuiting Hum.

To 100-cycle voltages, the condenser C,
has an impedance of about 400 ohms, there-
by allowing quite a number of milliamps. to
flow through 1t if the alternating voltage has
the usual value of some 10 to 25 volts. To
direct current, of course, C, offers an infinite
resistance; the net effect of the condenser is
therefore to drain away some of the ripple,
and so lessen the hum in the receiver.

The choke L,, being wound of wire, will
pass direct current readily enough, but its
impedance to the ripple will be high. 1t
therefore tends to protect C, from the alter-
nating voltages that are known to exist across
C, - C, is inserted to provide as easy a path
as possible for such hum as L, fails to stop,
allowing it to pass to earth instead of pro-
ceeding to the receiver.

Besides fulfilling an important rdle in the
eliminator, the paper condenser finds numer-
ous applications in the receiver. Two of its
many uses in the low-frequercy part of the
set are shown in Fig. 2, which shows the

ance R, and persuaded to
pass through C, to earth,
so being rendered harm-
less. Once again, the
condenser’s sole duty is to act as
nearly as possible as a short-cir-
cuit for the unwanted signals.

On the high-frequency side of
the set the paper condenser is used

+H.T

LOUD
SPEAKER

most frequently to connect the

screens of the screen-grid valves to
cathode, as shown by the conden-
sers C, in Fig. 3. Since the
introduction of the variable-mu
valve tlie condensers C,, serving to connect
the cathodes to ecarth, have also become
necessary. In both these cases the condenser

Fig. 2.—Both the output condenser C, and the decoupling
condenser C, are required to have as low an impedance as
possible to the signal-currents they have to" pass.

should be as low as can possibly be managed,
since the internal screening of the valve
depends entirely upon the complete absence

+H.T

%

000/

Fig. 3.—Two variable-mu stages of amplification.
to pass from screen to cathode ; condensers C; pass them from cathode to earth.

Condensers C; aliow high-frejuency currents
It is very

desirable that non-inductive condensers should be used for all such positions as these,
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Nor-Inductive Condensers.-
of high-frequency voltages from the screen.
In the low-frequency cases it was suggested
that the ideal could be approached by choos-
mg a condenscr of lurge capacity, and
tliough this would at first sight appear to be
just as good a solution in the high-frequency
case, one has to walk warily.
Paper condensers are made of long strips
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IMPEDANCE IN OHMS

500 10066 5000 10,000

WAVELENGTH IN METRES

Fig. 4.-—(Right) Curve. showing impedanze of a

theoreticaliy perfect 1-mfd. condenser at various

wavclengths.  (Left) The same for an induct-

ance of 0.2 microhenry. This figure is typical
of the “‘inductive '’ condenser.

of metal foil rolled up with paper inter-
leaving, and it is very obvious that such an
arrangement will mean that the condenser
will behave to some extent like a coil of wire.
It will, in fact, have inductance, unless steps
are taken to prevent it, as well as capacity,
and this inductance may have very disturb-
ing effects at high frequency.

In Fig. 4 the curve marked ““C=1 mfd.”
shows the impedance theoretically to
be expected of a condenser of this capacity
at wavelengths from 100 to 5,000 metres. It
amounts to a little less than 0.3 ohm at 550
metres, dropping to about one-tenth of an
ohm at 200 metres. If one could rely upon
an actual condenser to have impedances no
greater than this, one could accept it as a
sufficiently close approximation to a com-
plete short-circuit for all the practical needs
of a screen-grid earthing-condenser.

Suppose, however, that the foils were so
wound that they had an inductance of one-
thousandth that of the average medium-wave
tuning coil. ~ This figure sounds minutely
small, but the curve marked *‘ L = 0.2 micro-
henry *’ shows the impedance offered by this
tiny inductance at various wavelengths. At
5,000 metres it is small; rising to just over a
third of an ohm at 1,000 metres, 0.7 ohm at
550 metres, and nearly 2 ohms at 200 metres.
Comparing this last figure with the 0.1 ohm
of the perfect condenser at the same wave-
length, it becomes clear that although the in-
ductance of a condenser may be small, its
effect may outweigh that of the capacity by
nearly twenty times.

The combination of inductance and capa-
city is characteristic of a tuned circuit, and

Wirdless World

the wavelength to which such a circuit tunes
15 that for which the inductance and the capa-
city offer the same impedance. In the case
shown in Fig. 4, this wavelength is about
850 metres, so that one might expect the total
impedance of a T mfd. condenser of this in-
ductance to be a minimum at this point.

The U-shaped curve of Fig. 5 gives the
total impedance of such a condenser for a
number of wavelengths. The minimum is
reached at 830 metres (resonance), below
which wavelength the impedance rises
rapidly. The curve “C=1.0mfd.,” referring
to a perfect condenser of this capacity, is re-
peated, for the sake of easy comparison,
from Fig. 4. For all wavelengths below
600 metres the impedance of the inductive
condenser is greater than it should be, the
discrepancy increasing very fast as the
shorter wavelengths are approached.

The use of such a condenser as this to act
as a by-path for high-frequency currents
from the screening-grid of a valve to earth
or cathode (C, in Fig. 3) might well de-
crease the internal screening of the valves
enough to cause instability at the lower wave:
lengths.

Avoiding Instability.

With intent to avoid this result, several
makers of condensers have given consider-
able attention to the reduction of the residual
inductance to much lower limits than those
assumed for the calculation of the curve of
Fig. 5. As a result of their research con-
densers are now available in which the resi-
dual inductance has been reduced until it is
no more than one-tenth of the value upon
which were based the curves we have just
been discussing. If we take this decreased
figure, which may be regarded as typical of
the ““non-inductive” condensers by first-
class manufacturers, and work out the resuit-
ing impedance as before, we arrive at the
results shown in Fig. 6. In this diagram
the total impedance of a condenser of capa-
city 1.0 mfd., residual inductance 0.02 micro-
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Fig. 5.—Total impedance of an * inductive”
condenser (C=1 mfd.,, L=o0.2 ¢H, r=o0.05 ohm)
at different wavelengths. For comparison, the
curve of a perfect condenser of the same capacity.
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henry, and H.T. resistance 0.05 ohm is com-
pared with that of a theoretically perfect con-
denser of the same capacity.

Examination of the curves will show that
the total impedance of the practical non-
inductive condenser is the same as that of a
theoretically perfect condenscr at 200 metres,
the minute residual inductance only affecting
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Fig. 6.—Total impedance of a ‘“ non-inductive ”’
condenser (C=1mfd., L=0.02 yH, r= 0.050hm)
at various wavelengths. For comparison, the
curve of a perfect condenscr of the same capacity.

the performance, and that but slightly, at
wavelengths lower than this.

At wavelengths greater than 200 metres the
impedance of the actual condenser is Jess than
that of a perfect condenser of the same capa-
city.  This apparently odd result arises out
of the fact that the two impedances, one
capacitative and one inductive, tend to cancel
one another; at about 270 metres the con-
denser would have no impedance at all were
it not for its resistance.

The curve shows very clearly that for all
wavelengths from 100 to 700 metres this
typical non-induetive condenser has a total
impedance of less than one-third of an ohm.
For such critical positions in the set as those
occupied by C; and C, of Fig. 3, it.is hardly
possible to choose a condenser which will
more closely approximate to the ideal.

For duties such as those carried out by
the condensers of Figs. 1 and 2z, there is no
particular point in choosing a condenser of
non-inductive type. Fig. 4 shows the
reason for this; as the wavelength rises, the
impedance offered by the inductance falls
away to negligible proportions. Even the
highest audio-frequency signal corresponds
to a wavelength so great that it is quite out-
side the range of the diagram, while the lower
frequencies would fall farther away still.

It is not to Dbe concluded that a non-
inductive condenser is unsuitable for low-
frequency work, or for smoothing; its extra
cxcellence is wasted, that is all.  But therc
can be no question that for all positions in the
receiver where the condenser has to cany
current of high-frequency, it is very desir-
able indeed to choose one of non-inductive
type.


www.americanradiohistory.com

JULY 15th, 1932,

UNBI

Wireless Warldl

ASED

By

FREE
That Dose of Salts.

SUPPOSE that most of us in the course

of our journey from the cradle to the
grave have had Epsom salts inflicted upon
us to cure some temporary distress brought
about by dietetic indiscretions. In America
this great panacea is used not only to relieve
human 1ills, but also to rejuvenate accumu-
lators which have come on evil days through
the neglect of their owners. It is interesting,
however, to read in the report of the Bureau
of Standards that the beneficial effects given
by the use of this substance in accumulators
1s purely imaginary. The report states that
in a series of tests the administration of this
dope caused an accumulator to lose 47 per
cent. of its charge in four weeks as com-
pared with 8 per cent. which was lost by
a similar but dopeless accumulator over the
same period of time.

A Pirate at Bay.

RATHER like the latest excuse put for-

ward by a pirate who was hauled before
the beak for working a wireless set without
a licence, and, in my opinion, he deserved
to get off with- a caution. He had not pur-
chased one, 'he said, because the B.B.C. had
misled him into believing that radio was the
cheapest form of amusement by stating that
three evenings entertainment could be had
for the low cost of 1d. He argued that
actually the cost worked out at well over
1s. for one evening, and that for this sum
he could have far better entertainment at the
local cinema.

The way in which he arrived at this figure
was distinctly interesting. Apart from the
10s. licence, he said, his four-valve all-
mains receiver, which was in use for ten
hours daily, cost him between £4 arsl £5 per
annum for current supply. (Since the power
consumption of the instrument was 50 watts,

Neurological treatment.

and he operated it from a lighting socket
at a cost of 6d. per unit, these figures
must be accepted.) In addition to this, he
argued pessimistically that he must write off
a sum of nearly f20 each year for deprecia-
tion, because, to keep up to date, he must
purchase a new receiver each year, and dis-
pose of his old ones at dust-bin prices.
Unfortunately, this ingenious bit of
accountancy did not melt the magisterial

GRID.

heart. Personally, I think that if he runs
the set for ten hours daily he might legiti-
mately have added the handsome sum which
he must have to pay yearly for neurological
treatment for his wife and family.

Valvular Pyrotechnics.
SHORT while ago in these notes 1 had

occasion to refer to the awe-inspiring -

death cry which a thousand-watt lamp gives
when it is dropped, either accidentally or
with malice aforethought. According to a
report in one of the more respectable of our
Sunday newspapers, this is nothing com-
pared with the display of pyrotechnics given
by the ordinary wireless valve in like cir-
cumstances.

The newspaper having thrilled its
readers to the marrow by a descrip-
tion of an explosion in a motor van
in which (1) the sides of the van
were blown out, (2) the back axle
twisted, (3) the starting wheel torn
from its shaft, (4) the roof blown off,
(5) glass sprinkled over a radius of
thirty yards, blandly informs them
that the explosion was obviously
caused by electricity passing from
overhead tramway wires through the
valves in some wireless sets which
the van was transporting.

In my opinion, this is straining
the credulity of the regular readers
of even that journal ; the law of libel
alone prevents me from mentioning
it by name.

The Safest Plan.

STATISTICS, although anathema to many
people, have always been of absorbing
interest to me. I was extremely interested
to read a statement the other day by an
authority on the subject to the effect that
the weather forecasts broadcast by the
B.B.C. are wrong seven times out of ten.
Surely it would be a simple matter for the
B.B.C. to turn this adverse balance into a
highly favourable -one and thus acquire
much kudos in meteorological circles by
simply instructing the announcer always to
broadcast the converse of the forecast which
is handed to him.

A Real Surprise Item.

URPRISE items and stunt broadcasts

have always been very pleasing to my
depraved tastes, and I am sorry that such
things occur so rarely nowadays. 1 sup-
pose, however, that it became increasingly
difficult for the B.B.C. staff to conceive new
stunts each week during the time that these
were a regular feature, and I am, therefore,
going to propose that the Corporation call
in the aid of all their millions of listeners
by asking them to send in suggestions,

To show that I am quite serious in this
matter, I will not only make the first sug-
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gestion, but will undertake to carry it out
myself if they will grant me the necessary”
facilities. Briefly, my suggestion is that a
broadcast be made from a haunted house.
I will guarantee to supply the house if the
B.B.C. will undertake to provide the neces-
sary microphones and extension lines.

It might, of course, be argued that the
programme will be attended with uncer-
tainty, but I can definitely assure the B.B.C.
that this risk would be not one whit greater
than that attendant upon the broadcasting of
the nightingale. People of nervous tempera-
ment would, of course, be asked to switch
off their sets, and, in order to forestall any
qualms among the Portland Place staff, I
would assure them that I would undertake
the entire broadcast myself, requiring neither
announcer nor engineer.

Where Old Sets Go?

IKE the old song which used to question
the locality in which the common house

fly hibernated, I have often wondered where
manufacturers’ surplus stocks went when

‘ \\:x '
AN

Passed off as a Yearling

they were replaced by new models. A full-
page advertisement in a well-known Con-
tinental journal has enabled me to find out
where at least one old veteran—vintage 1929
—is passing itself off as a yearling ; curiously
enough the country concerned has never had
the reputation of being ahead of the rest of
Europe.

Wireless—Weather or No.

IN the early days of broadcasting there was
an old superstition that wireless waves
were responsible for the vagaries of our
summer weather. This died out several
years ago, but almost immediately rose,
phoenix-like, from its ashes, but in converse
form, so that our summer weather was held
responsible for the vagaries of our summer
reception. 1 wonder how much longer this
superstition that the summer, per se, causes
the reaching-out power of our receivers to
fall woefully short of their winter standard
will continue! Actually, all that happens is
that daylight persists unti] within about an
hour and a half of midnight during the mid-
summer season, and the cause of our not
receiving so many distant stations at, say,
8 p.m. in the summer as we do at the corre-
sponding hour in winter is exactly the same
as that which prevents us hearing so many
stations at mid-day as we do at 8 p.m. on
winter evenings, namely, qur old friend the
Heaviside layer.
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Events of the Week in Brief Review.

Euxemburg Goes Ahead.
HE high-power sponsored programme
ftation at lLuxemburg is not to be recog-
nised by the Union International de Radio
Diffusion unless its organisers are prepared to
choose @ wavelength which will not clash with
the transmissions of the members of the Union.
We understand, however, that the station
will pursue its plans by radiating’ its trans-
missions within the next few weeks on a wave-
length of 1,250 metres. The first item
in each day’s programme will beat 7a.m., when
news bulletins will be delivered in English,
French and German. This will be followed by
a short concert. The station will then remain
silent until noon, when light orchestral music
will be given until 2.30. From 8 to 11 each
evening sponsored programmes of English,
French, and German advertisers will be trans-
mitted, and from 11 to 12 music will be pro-
vided by dance bands selected from various
countries

After Ten Years.

A “PIRATE " fined 10s. at Sunderland
Police Court the other day, ‘‘did not
know that a licence had to be taken out.’”

Germany Tells the World.

O enable overseas listeners to make a

schedule for listening to Germany's world-
wide short-wave station at Zeesen the list of
programme cvents for the week is regularly
broadcast from 4 to 4.30 B.£.T. The pro-
gramme is first read in German and then in
English. The short-wave station has the call
sign DJB for daytime, working on a wave-
length of 19.73 metres ; at night the wavelength
is 31.38 metres and the call sign DJA.

According tc our Berlin correspondent, a
second short-wave station is being erected close
to the existing transmitter, and it will probably
work on 25 and 49 metres.

Germany certainly appears to be losing no
opportunity of getling a secure niche on the
short-wave band.

is used by XER at Villa Acuna, Mexico

The Coventry Radio Convention.

A PROGRAMME of great interest was out-

lined for the benefit of the trade and Press
at the General Electric Company’s Radio Cou-
vention held at Coventry last week. The plans
for the coming season were discussed, and new
sets were exhibited and demonstrated. Out-
standing {eatures in the 1932-33 programme in-
clude au entirely new kit set for battery opera-
tion which should worthily uphold the tradi-
tions of the popular ‘‘ Music Magnet '’ series,
and a number of attractive three- and four-
valve receivers. In the sphere of valves, a new
battery variable-mu type is to be introduced ;
and an ingenious new spring support for the
filainents of battery-heated Osram valves is to
be employed in forthcoming types.

500kW from America.
1‘0 European ears distance rather dirmainishes
the force of America’s latest declaration
that an era of broadcasting power is to be intro-
duced "“exceeding by far the greatest wattage
ever planned in ‘ high-power-minded * Europe.”’
The Federal Radio Conunission has at last
sanctioned the use ol broadeasting powers in
America to the extent of 500 kW., and the (irst
station to take advantage of the new emaun-
cipation will be WLW Cincinnati, which is
already considered to be the best heard station
on the American continent; it will soon be
heard on its new power alter 5 a.m. 3.S.T.
The station, which belongs to the Crossley
Radio Corporation, will employ a stecl shaft
850ft. high as an aerial mast to determine how
much additional ‘‘coverage’’ is possible with
the increased power. If the tests prove that a
centrally located station with tremendous power
can cover the entire United States, great
changes in the American system of broadcast-
ing, particularly network radio, may result.
Up to the present the highest experimental
power ever atiempted in the United States is
the 400 kW. for which KDKA has been
licensed. The highest regular power in the
United States, however, is only 75 kW, which

ROADSIDE RECORDING. H.R.H. Prince George leaving the new H.M.V. Mobile Recording
Car which he recently inspected at the recording studios in St. John’s Wood. The car contains
two compiete recording outfits and cost over £I0,000 to egirin
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WEEK.

VALVES IN EMBRYO. Mr. H. de A. Donisthorpe

demonstrating the assembly of a model valve

at the General Electric Company’s Radio Con-
vention at Coventry last Friday.

* Radio”’ Play at Club Meeting.

NEW dramatic vogue has been set by the

Slade Radio Society, Birmingham. At the
last meeting a ‘“‘radio ”’ play, specially written
for the occasion, was enacted through an am-
plifier system and reproduced by loud spealkers,
thus giving the impression of a broadcast play.
The whole of the apparatus, with the exception
of the loud speaker, was concealed from the
view of the audience.

One advantage of the 1adio play was instantly
apparent ; the parts were taken by three indi-
viduals, but by ‘‘doubling * the impression of
a much Jarger cast was conveyed to the listeners.

The idea seems attractive from many points
of view. It is just possible that amateur efforts
of this kind might be productive of drama which
would be worthy ot the broadcast microphone ;
in any case, the experiment seems“to have
helped club members to appreciate the difficul-
tie}sswhich face the dramatic department of the
B.B.C.

While the idea is especially suitable for
development at club meetings, there seems to
be no reason why amateurs in their own homes
could not devise radio plays or charades which
could be reproduced over the loud spealer.

A Broadcasting Museum.

\ ITH nine years of activity to record, it

is not surprising that Germany’s per-
manent museum of broadcasting is not being
assembled in the twinkling of an eye. Bit,
according 1o our Berlin correspondent, there are
already signs of activity on the top floor of
the Berlin Radio House, where the exhibits are
put on view.

One interesting feature already installed is
an electrical map of Germany showing the de-
velopment of broadcasting step by step. Pres-
sure on a single white button sets the apparatus
m motion, and year after year from 1923 on-
wards the illuminated network of stations is
seen to grow until the visitor sees at a glance
the present-day position of broadcasting

While plans of some of the exhibits remain
secret, it is known that there is to be a very full
range of representative broadcasting receivers.
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Beautifying Broadcast Voices.

BROADCAST ‘‘voice beautifier”” is

America’s latest contribution to listeners’
welfare, and it scarcely surprises us to learn
that its inventor is that most prolific of
modern radio idealists, Mr. O. H. Caldwell.
Mr. Caldwell demonstrated the device during
a recent nation-wide broadcast. The voice
beautifier, he explained, can give charm and
persuasiveness to any speaker by means of
compensators and filters that eliminate the
objectionable tones and emphasise the desir-
able. By feeding the various outgoing lines
through appropriate compensators New Eng-
landers might hear a Yankee twang,
Southerners a Dixie drawl, and Westerners
their customary breezy accent, all coming from
the same talker.

The B.B.C. ought to welcome Mr. Caldwell
with open arms, as he could put an end to the
growing controversy as to whether broadcast-
ing is killing the old country dialects. ~With
voice filters the announcers would be able to
penetrate all barriers and would be welcomed
as members of the family, whether they were
heard in Rotherhithe or Rotherham, Wigan or
Oxford.

The Dinner Was Successful!

THE French Press is waxing sarcastic over

the failure of the recent running com-
mentary from the locomotive of an express train
between Paris and Havre. Apparently the
commentary was broadcast ‘° perfectly " from
the train, but it failed to get beyond the trans-
mitter owing to a technical defect.

Criticism 1s levelled at the amount of pub-
licity accorded to a test which was by no
means certain of execution, but there is
unanimity as to the complete success of the
commemoration banquet, which was cooked
and consumed without any technical or other
hitch!

Small Advertisements
’I‘HE approach of the August Bank Holiday
necessitates slight alterations in our print-
ing arrangements. The latest date on which
small advertisements can be accepted for

The Wireless World of August sth is Friday,
July 2gth.

Wireless World

Should Auld Acquaintance be Forgot?

TO wireless exhibitions are to be held in
Auckland or ‘Wellington (New Zealand)
this year, the excuse being that current models
are little changed from those of 1931, and that
the public is well acquainted with them.

How It Is Done.

MERICAN set exporters are stealing a

march on their rivals by sending receivers
for assembly in New Zealand. These are ad-
vertised as ‘‘New Zealand built"!

Automatic Seéts for Indian Villages.

ERRO-CONCRETE pill-boxes with a loud
speaker on the top of each will soon be
dotted about the villages of Western India if
Mr. E. Duncan Smith, wireless consultant to
the Government of India, can bring about his
new scheme for introducing wireless into
places which have never even heard European
musical instruments. Mr. Smith was for some
time on the staff of the Aberdeen broadcasting
station.

Each listening post will contain a seven-valve
superheterodyne set operated automatically so
that only occasional attention will be required.
It will be impossible for the villagers to have
access to the receivers. Transmissions would
be made from a 49-metre transmitter at Poona.

A Man with a Mission.

PEOPLE who suffer from the activities of

the loud-speaker enthusiast next door may
sympathise with amateurs all over the world
who are complaining of the noise made by the
Rev. J. N. Martins, of Johannesburg.

According to a Morning Post correspondent,
the Rev. Mr. Martins, at the age of 73, has
begun what he considers his life work in creat-
ing a wireless congregation all over the world.
In order to disseminate his teachings, he has
installed in his little hall in a Johannesburg
suburb an expensive short-wave transmitter
which operates on 42.2 metres with an output
of 3 kW. He has started full of vigour, and
delivers his radio addresses both in Afrikaans
and English.

Unfortunately, amateurs all over the world
are complaining that Mr. Martins’ telephony
upsets their morse transmissions; 300 South
African amateurs have already registered a for-

l\/ ORE than eighty members of five radio societies participated in the June field
day of the Golders Green and Hendon Radio Society, which took the form of

a direction-inding competition organised by Lt.-Col. H.
In the first part of the competition, which ranged over a large area of Hertfordshire,
the transmitting station was mobile, and it was the object of the competing parties
to log its route. Later on the transmitter was hidden in a field near Ridge Church:
A secon.l transmitting station (5RD), the exact position of which was known to all,
This proved of the greatest utility, as it was quickly

was used as a reference or check station.

Some of the winning sets. Most o. the receivers used employed three valves and
a small frame aerial,

Ashley-Scarlett, D.S.0.

discovered that errors due to local conditions were by no means constant in a small area.
With the aid of the check station it was possible not only to check the directional properties

of the receivers, but to compensate for errors
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mal protest, but Mr. Martins still carries on
with 500 watts at his beck and call. Amateurs
are limited to a maximum of 50 watts

The amateurs have now delivered an ulti-
matum ; thev declare that unless Mr. Martins
limits his talks to two minutes per diem he
will find 300 transmitters loaded with 500 watts
shrieking morse at him in unison.

The casus belli is that Mr. Martins is intrud-
ing on the 41- to 43-metre band which was
issued to amateur transmitters all over the
world by the Washington Conference. If the
300 amateurs of Souih Africa are unable to
dislodge him it is believed that radio enthu-
siasts from further afield will begin to take
up the cudgels.

The World’s Busiest Amateur ?
HE “Q.S.0. King' of amateur radio,
Fremont F. Purdy, operator of W4FM at

Kingsport, Tennessee, claims that his establish-
ment of 17,293 two-way contacts with other
amateur stations since August, 1929, constitutes
a world record The figure shows that Mr.
Purdy must have secured about 17 contacts or
Q.S5.0.’s every day, Sundays and holidays in-
cluded, for a period of nearly three years.

A Triumphant Industry.

IF ever a note of hope was sounded in a grey

world, it was sounded by Mr. W. S. Verrells,
chairman of E. K. Cole, Ltd., on July sth,
when, at the company’s Annual General Meet-
ing he dazzled those present with figures show-
ing that the radio industry had nearly quad-
rupled its turnover since 1926. From a retail
~turnover value of practically nothing in 192z,
and some seven million pounds in 1926, the in-
dustry, he said, had advanced to some twenty-
five million pounds in the year 1931, and,
therefore, was competing very closely for first
place in the electrical group of industries.

It was estimated that direct employment was
now provided by radio manufacturers and dis-
tributors for some hundred thousand persons,
to which must be added a large number who
benefited indirectly. The Company’s share in
the extension was revealed by the comparison
of the net profit of {12,000 in 1929 with the
record of 131,200 last year.

Not the least interesting feature of the situa-
tion is that the growth of the industry shows
no sign of slacking off.

Mr. Corfield with the mobile transmittey
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LOTUS §8.G.4

SUITCASE

screening grid ot the same valve is fed
through a voltage-absorbing resistance; apart
from this, no special precautions are ob-
served, except that a by-pass condenser is
joined in parallel with the output valve
anode circuit, in order to keep out of the
loud speaker leads any residue of H.F. energy
that may escape the ‘‘ stopper.”’

Tuning may best be described as of the
semi-ganged variety; both tuning condensers

~ are rotated by means of cdgewise dials

NTIL a couple of years ago there was
a considerable diversity of opinion as
to the best circuit artangement for a
battery-operated portable receiver.
A great number of these sets included two
apcriodic H.F. stages, which provided little

real amplification; this arrangement is
happily now defunct. Other designers
pinned their faith to an H.F. amplifier with
one tuned and one aperiodic stage, while sets
with two tuned H.['. stages were not un-
known.

Almost the only arrangement that has sur-
vived the test of time is ‘he four-valve circuit
with one tuned H.F. stage, a grid detector,
and two L.F. amplifying valves. With
singular unanimity, practically all makers of
portables have adopted this basic circuit, and
most convincing arguments have been put
forward in support of it.

the Lotus S.G.4 Suitcase Portable, with
which we are here concerned, is a good
example of a straightforward set, with no
unnecessary complications, for which this
circuit arrangement has been adopted. Start-
ing at the input cnd, it will be seen from the
accompanying circuit diagram that the
medium- and long-wave frame aerials are
connected in parallel for reception on the
former waveband by means of a switch.
Simple tuned-anode coupling is adopted for
the H.F. stage, which is followed by a grid
circuit detector, for which component values
are those generally accepted as giving the
best possible compromise. Reaction between
plate and grid circuits of the detector is con-
trolled by a differential condenser, connected
in such a way that the rotor may be ecarthed;
thus hand-capacity effects are avoided, and
construction 1s simplified.

Precautions Against Insfability.

The first L.F. stage, coupled by a resist-
ancc to the detector, employs fairly conven-
tional values; a }-megohm H.F. stopper is
inserted in series with the grid. Coupling ‘o
the output valve is by means of a trans-
former, of which the sccondary is shunted
by a loading resistance.

Circmit design has been simplified very
considerably by the avoidance of a number
of the decoupling cemponents which are so
often found necessary in similar sets. The
H.F. anode circuit is decoupled, and the

mounted on the same axis and adjacent to
each other. These dials are calibrated
directly in wavelengths. Beneath the loud
speaker grille is a small variable condenser,
which only comes into operation when an
external aerial-earth system is jeined to the
adjacent sockets.

A light aluminium box encloses the
receiver unit proper, and also provides the
necessary isolation between H.F. coupling
coil and frame aerial.

For a set that is obviously intended to be
really portable, the container is of scnsible
design and workmanlike construction, with-
out any attempts at unnecessary ornamenta-
tion. It is covered in good quality leather-
cloth; the fastenings are strong, and it Is
noted with special approval that the chan-
nelled lid fits so well that the set could be
carried through heavy rain without risk of
damage.

High-Grade Accessories.

Although the Lotus set is an inexpensive
example of its class, no unwise economy has
been observed in the selection of accessories.
The L.T. cell is a 20 ampere-hour Exide of
the unspillable jelly-electrolyte type. As the
valve filaments consume a total of 0.6 amps,
this battery should be capable of operating
the set for over thirty hours. A Drydex
108-volt H.T. battery is used, and, very sen-
sibly, intermediate voltage tappings have
been avoided; this complication always
causes confusion to tle non-technical user.
As to the valves, the H.F. amplifier and de-
tector are of Cossor make, while the first
L.F. amplifier and output valve are chosen
from the Mullard range. The last-mentioned
valve is one of the latest high-efficiency
triodes, which gives a good output, although
economical of anode current.

In spite of the small amount of decoupling,
and the unusual freedom from complications,
1t was impossible to find the slightest trace
of instability, either of the H.F. or L.F.
variety. Sensitivity on the long waveband is
surprisingly high, when one remembers that
the collector is a small frame aerial; indeed,
it is so good.that reception of the long-wave
National station could be depended upon
almost anywhere in these islands, and good
signals from Radio Paris seem to be obtain-
able under quite unfavourable conditions.

On changing over to the medium band,
there is the usual slight falling-off in range,
but on this score there are no grounds for
complaint. A full-powered station seems to

www.americanradiohistorv.com

JULY 15th, 1932.

PORTABLE.

An Inexpensive Self-contained Receiver with Ample Range.

be receivable under any reasonable condi-
tions at fully a hundred miles’ distance in
broad daylight, and often at greater range.
This may not sound so spectacular as to say
that most of the worth-while Continental
transmissions are receivable in favourable
circumstances—which generally means after
dark—but it is a greater tribute to the inher-
ent sensitivity of the set. Of course, we arc
here speaking of the performance when using
only the built-in frame aerial; the use of an
external aerial will seldom be necessary, and,
indeed, is hardly to te advocated under
normal conditions, as selectivity is bound to
suffer as a result of making this addition.

With regard to this quality, the true ** cir-
cuit selectivity ** of the Lotus set passes
muster, without being exceptionally high.
However, thanks {5 the marked directional
properties of the frame, interference of
almost any type may be avoided, and the set
gives no trouble on this score.

A set with a fully ganged tuning system
would be somewhat easier to operate, but
tested against the Lotus Portable with its in-
dependently controlled circuits, would prob-
ably lose on sensitivity through imperfect
alignment. The small amount of knack
necessary to obtdin best results with the side-
by-side drum control system is soon
acquired ; a fair proportion of either wave-
band can be explored by rotating the dials
simultaneously with a single finger. Opera-
tion would be still easier if wavelength cali-
bration were a litdle more exact, but it is
accurate enough to serve as a very useful
guide to the adjustment of the circuits.

Quality of reproduction is well up to the

FEATURES.

)
General.—Four-valve self-conlained portable :
receiver, primarily for operation with buill-in |
[frame acrial, bul external aerial and earth
! sockels are fitled. Ballery operaled
i Circuit.—One screen grid H.F. valve, coupled i
by tuned anode system lo a grid delector, which
is followed by resistance- and {ransformer-
coupled L.F. stages. Triode oulpul valve.

]
[
i
I
)
]

! Controls.—(1) Semi-ganged {(uriing by side-
by-side drum dials, which may be rotated
simultaneously. (2) Reaction. (3) Combined
on-off and wave-range swifch.

| Price.—12 guincas.

Makers.—Lolus Radio, Lid., Lofus Works,
Aill Lane, Liverpool.

standard to be expected from a set which is
economical in upkeep—the total H.T. con-
sumption of the model tested amounted to
little over & milliamperes.  Speech is clear
and intelligible, and the L.F. frequency
range covered is quite adequate; moreover,
there arc no objectionable resonances.

A well-prepared booklet of instructions is
supplied, and the makers have been thought-
ful enough to include a complete circuit dia-
gram with all values marked on it.
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A SIMPLE BUT EFFICIENT SELF-CONTAINED SET.
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Two views of the Lotus Portable Receiver unit, and (above) the complete circuit diagram. Connections of an
optional external aerial are shown in dotted lines.
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NUTS TO CRACK.

Instructive Problems and their Solution.

HE present series has been started by
The Wireless World for the benefit of
readers who like to work out little
problems for themselves and be sure that the
results they obtain are correct. At frequent
intervals wireless problems are presented, and
in the following instalment the answers are
given with the methods of w orking them out,
and hints on possible points of difficulty.
Problems 53, 54, and 55 have already been
given, and below the answers dppear, whilst
another set of problems is included this week
for treatment in the next instalment.

QUESTION 53.—A battery eliminator is cap-
able of supplying 18 mA. at 240 volts
and 10 mA. at 260 volts. A portable
receiver to be used with it takes 2 mA.
for H.F. and det. valves, and 10 mA.
for power valve, all at 150 volts. What
series resistance would be required to
absorb the surplus voltage of the
eliminator, and what is the D.C. power
expended in it?

Answer—8,750 ohms, 1.26 walls.

The total current taken by the receiver is
2+I0o=12 mA. We must first of all find
the output voltage of the eliminator when
supplying this current. For this purpose the
best plan is to draw a small graph showing
the relation between output current and volt-
age over the working range given in the
question. In the figure the output volts from
240 to 260 are shown on the horizontal axis,
while the D.C. values between 10 and 18 mA.
are shown on the vertical axis. The points
A and B illustrate the two working cases
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Showing relation between output
voltage and current supplied by
eliminator.

specified, and we shall not be far wrong in
assuming that the intermediate points repre-
senting corresponding values of voltage and
current will lie on the diagonal line joining
‘A and B. The particular point on this line
for which the current is 12 mA. is shown at
C, and it will be seen that the voltage value
at this point is 255. Accordingly, this may
be taken as the actual voltage supplied to
the receiver.

The problem now becomes the simple one
of finding a resistance capable of passing
12 mA. and such that the P,D. across it is
simullancously the diffcrence between 235
and 150 volts—that is, 105 volts.

By Ohm’s Law such a resistance R=E/I
=105/0.012=38,750 ohms.

The power expended in the process is evi-
dently given by IxE, i.e., 0.012x 105, or
1.20 watts.

The actual power rating of the resistance
employed should, of course, be well above
this figure to allow an ample margin of
safety.

QUuESTION 54.—If a potentiometer of 50,000
ohms is connected directly between the
eliminator terminals for use with a S.G.
valve, what will be the altered value of
the series resistance required in the
above question?

Answer—7,708 ohms.

Nothing is here said regarding the screen
current taken by the screcned-grid valve. In
view, however, of the very small anode cur-
rent taken on the H.I| side, we shall be justi-
fied in completely neglecting it. Thus the
potentiometer will entail an extra current load
on the eliminator, the amount of which will
be given in amperes by dividing the actual
voltage output by 50,000. For the moment,
however, this voltage output is unknown,
but it is casy to sce that, in view of the
extra current taken, it will be less than the
255 volts obtained before the potentiometer
was connected. We shall therefore adopt the
value 250 volts as near cnough to obtain a
working approximation to the potentiometer
current, which is thus in the neighbourhood
of 250/50,000 amperes, or 5 mA. (It will
be seen that, even if our estimate of output
voltage is in error by as much as 10 volis,
our estimate of the potentiometer current will
be wrong by only 10/50,000 amps., or
0.2 mA.—a quite insignificant amount.)

The total current drawn from the elimina-
tor will thus be in the neighbourhood of
12+ 5, or 17 mA., and reference to the above
oulput graph will now enable us to ascertain
the actual output voltage. For a current of
17 mA. this is seen {o be 242.5 volts, as
shown at the point D. The volts to be
dropped across the resistance will then be
242.5 less 150, or g2.5 volts. The current
passing through the resistance is, however,
still the same as before, viz., 12 mA. For
the resistance value we thus have R=E/I=
92.5/0.012=7,708 ohms.

QUESTION 55.—By means of an input
potentiometer the power output of a
certain amplifier can be varied between
0.1 watt and 10 watts.  What is the
power range in decibels?

Answer—-20 decibels.

The *‘decibel”” system of expressing the
difference between two power levels is now
coming into everyday wireless use, and to-
day it 1s quite common to express in
decibels the range in volume which a re-
ceiver can handle. It is important to realise
that the decibel is not a “‘physical”’ unit
such as the volt or the watt; it might rather
be called a ‘‘comparative’’ unit, in that it
always expresses a comparison between two
‘“physical ”’ quantities. The units compared
are usually those of power; thus, in com-
paring one amount of power with another
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on a decibel basis we may refer either to
the ratio between them or else to the differ-
ence between them in relation to one of the
powers. The point to notice is that a given
amount of power is not expressible in deci-
bels; it is only when there is a comparison,
stated or implied, that we have recourse to
this unit.

The decibel-number is thus equivalent to
a ratio between two powers, the nature of
the equivalence being more precisely defined
as follows: The difference between two power
levels expressed in decibels is equal to len
limes the common logarithmn of the ralio
between the two powers.

In the present instance the ratio belween
the two powers representing the extremes of
the range is 10/0.1 or 100, the common log.
of which is 2.  Accordingly, the difference
between the two power levels 1s 10x2, or
20 decibels, which thus expresses the power
range. Note that a power amplifier varyving
in output from, say, 3 to 300 witts would
have cxactly the same decibel range.

Erratum: In Question 51 on p. 682 in
second and third lines below the figure,
symbols 7, and v, should be interchanged.

NEXT SERIES OF PROBLEMS.

QUESTION 56.—A power valve whose nominal
A.C. resistance and optimum load are quoted as
1,400 ohms and 3,500 ohms, is coupled by a choke-
filter to an output transformer. If the moving-
coil speaker used has an impedance of 2,100 ohms
at 236 cycles, what should be the turns ratio of
the transiormer? If an additional similar lcud
speaker were connected in paratlel with the first,
what sliould be the transformer ratio?

QuesTioN 57.—A loud spezker whese induc-
tance iy 1.15 henrys is coupled te a power vaive
through a cendenser of Z mids. To wiat fire-
quency will the combinatien be resomant?

QuesTioNn 58.—A two-valve poertable set obtains
‘*free ’’ grid bias on the omipui valve by means
of a 606-ohin resisior between the H.T, and L.T.
leads. With a vailve oi $,500 oams A.C. resisi-
ance the grid bias is 7 volts negative., With an-
other valve of 8,006 ohm3s A.C. resistance it is
only 4.5 voits negative. The H.T. supply being
12¢ volts, what is the steady aneode current in

each case? NUTCRACKER.
WAR-TIME VALVES.

An interesting group of some really historic

valves, with a typically modern product included

in the group for comparison purposes. These

early valves are of the Marconi-Round type, pro-

duced in 1915. Good as they were in their day,

they are a very far cry from the Marconi H.L 2
which accompanies them.
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BROADCAST
BREVITIES.

By Qur Special Correspondent.

Drama in the Entrance Hall.

SOMETIMES think that the entrance hall

in Broadcasting House affords as much
interest and entertaininent as can be found in
any of the studios. The other morning I
watched an “‘ordinary listener’—by all
appearances a retired farmer—stroil in and
loudly congratulate the commissionaire on the
quality of the programmes.

He said, among other things: ‘* You've got
a very plain announcer ('*We've got
several,”” corrected the commissionaire), and
I do like your transmissions from St. Martin's
Church.”’

The commissionaire bowed.

Eric Gill's Statuary.

While this was going on, Mr. Eric Gill,
armed with a chisel and wearing a blue beret
and smock, was putting finishing touches to
his new figure of ‘* The Broadcaster,’”” which
stands on a pedestal directly facing the main
entrance.

This striking piece of statuary portrays a
sower spreading the seed.

Shortsighted?

Someone said it looked like Henry Hall
sowing his wild oats.

The B.B.C. ¢ At Home.”

The B.B.C. are separating the sheep from
the goats in the flood of applications received
to view the new headquarters. These are the
technical people and the non-technical, and it
has been decided that two parties of the former
and two of the latter shall be taken over the
building each day, beginning on Tuesday,
August 2nd.

Each party will consist of fifteen persons.

Select Parties.

The distinction between the two kinds of
visitor is a wise one. It would be a weariness
of the flesh for all concerned if people pri-
marily interested in the control room or studio
acoustics were placed under the same yoke
as those whose thoughts are centred on the
vaudeville dressing rooms, or the ‘‘effects’’
department.

The engineers hate such questions as “ What
is the wavelength from London to Brighton? *’
«wr e e (2

Bertram Fryer’s Successor.
’1‘HE departure of Bertram Fryer, the B.B.C.
vaudeville organiser, naturally raises the
question of a successor. I understand that his
trusty lieutenant, John Sharman, is likely to
take over this singularly delicate job. The
tactful handling of operatic ‘‘stars’’ is no
sinecure, but when it comes to vaudeville
favourites—one feels like a cactus in a bathing
tent.
A N e ™
Broadcasting the Yodel.
1\/ ANY listeners must have wondered how
the yodelling expert in that excellent
broadcast play, ‘‘Ilags on the Matterhorn,””
was able to put his voice across without wreck-
ing the microphone.

Actually, the yodeller took up a stance out-
side the “‘ soundproof '’ windows of the drama-
tic studios. When he yodelled at the top of
his voice he was just able to make himsclf
heard on a studio microphone, which was thé
effect intended.

Wireless Worldl
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ROYALTY AT BROADCASTING HOUSE. Their Majesties the King and Queen arriving at the
new B.B.C. headquarters for an informal inspection of the studios and offices on Thursday,

Left t6 right: Mr. J. H. Whitley (chairman), Lord Gainford (vice-chairman) and Sir

John Reith (director-general).

Television on Monday.

I\/IONDAY next, July 18th, will probably see
the start of regular television transmis-

sions from Broadcasting House. I understand

that, for the preseat, the schedule provides for

television programmes on Mondays, Wednes-

days, and Fridays, from 11 to 11.30 p.m.

Seeing the Saxophones.

As forecast in The Wireless World, Midland
Regional, on 398.9 metres, will co-operate in the
television tests, this transmitter being em-
ployed for the sound side of the Dbroadcasts.
Vision will be transmitted from London
National on 261.3 metres.

Most of the programme material will consist
of dance music, which will be contributed not
by the bands which happen to feature in the
regular programmes, but by special combina-
tions imported for the purpose.

1 wonder how many lookers-in will be able
to stand a close-up of a crooner?

No Prizes Offered.

By the way, I hate the term *‘looker-in.”’
Nor does ‘‘looker’’ appeal to me. ‘ Tele-
visionary ~’ suggests a crystal gazer, and I
can’t take kindly to ‘‘ Televisionist.”” ‘‘ Tele-
visor '’
ment.

Can any reader suggest an expressive term
for a person who tunes in and looks at a tele-
vision image?

=) L) wA A

The Churchillian Episode.
IF indications were needed toshow how largely
the 13.B.C. 15 now under State control, [
think we should find them in the Churchill
episode. Students of the Press will know that
Mr. Churchill’s offer to broadcast his views
on the world economic situation was declined
by the B.B.C. They will have noticed that a
remendous pother followed, in which the Cor-
poration was severely criticised for denying
Mr. Churchill his ‘“‘right’’ to the use of the
ether, but that the excitement subsided as
quickly as it had risen.

Did They Know ?

1s it not a reasonable hypothesis that the
B.B.C. declined the Churchillian offer knowing
that within a day or two the Government was
about to make its momentous announcement
of the Conversion Loan?

It is quite probable that the B.B.C. will
now accept Mr. Churchill’s offer, knowing that
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is the name of the receiving instru- .

the great man is now in possession of facts
which might materially influence his views ou
the world’s financial prospects.

First Night of the ‘“ Proms.”
’I‘HE opening night of the ‘* Proms” season,
August 6th, provides a programme which
is pleasantly typical of the fare provided at the
opening of all the ** Proms '’ seasons during the
past thirty-seven years. Elgar’s ‘“ Cockaigne '’
overture, the ‘“ William Tell ' overture, Han-
del’'s ““Largo,”” the Prologue to ‘‘ Pagliacci,”
the ‘‘Valse Triste,”” and, as a cornet so]o,‘
““Una voce poco fa,”’ are the items which will
be heard by National listeners, with the
““ Prince Igor "’ dances and Liszt’s ‘** Hungarian
Fantasia,’” played by Katharine Goodson.
In one respect the season will he exceptional.
There is to be only one “* first performance '"—
that of ‘*Epithalamion,” by Edgar Bainton.

= ) s =

The Traveller’s Return.
’I‘HE Ridgeway Parade .keeps on parading.
1 hear that Philip Ridgeway, who returns
with his company to the microphone on July
19th (National) and 20th (Regional), intends
to include in his ‘‘Song and Dance Show ™’
excerpts from the stage display which he has
been giving while on tour during the past five
months.

Nothing else quite like the Ridgeway Shows
ever takes place in the B.B.C. studios, and
for this reason alone it will be well worth while
to give Philip a good hearing.

L e e e

On with the Dance.

IF you want good broadcasting yarns you
must get them from the horse’s mouth.

Here is a new and completely true story from

a New York friend who organises sponsored

programmes over the American network.

A series of programmes is being run by the
manufacturers of a well-known fruit salt, and
it is the custom on each occasion to introduce
the programme with a commercial credit an-
nouncement read by a nervous old gentleman
of 60, who keeps a nearby chemist’'s shop.
Although he has broadcast several times, he
invariably gets violent ‘' mike”’ fright. The
other evening, instead of saying, <‘This is
William S. Gordon, of Schoonmaker’'s Drug
Store,”” he got tongue-twisted, and the Ameri-
can network of half a hundred stations heard :
‘“ This is William S. Gordon, of Schoonmaker’s
Bug Store.”’
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LABORATORY TESTS

ON NEW RADIO PRODUCTS.

MELBOURNE S.:W. COIL AND ROTARY
SWITCH.
A SET of coils conforming iu every particular
with the specification given in the article
dealing with the super-regencrative receiver de-
signed for short-wave reception, and described

Melbourne on-off

rotary switch with

spring-loaded con-
tacts.

in The Wireless World dated May 18th last, can
now be obtained from the Melbourne Radio
Supply, Norwood Buildings, Hoe Street, Wal-
thamstow, l.ondon, E.x7.

Tested in the receiver in question a sample
30-metre coil functioned correctly, and was
quite satisfactory in every respect, and covered
the same wave range as the original coil with
which it was compared. The 30- and the 350-
metre coils cost 3s. vach.

This firm make also a range of small com-
ponents, included in which is a rotary switch of
novel design.  Contact,is made by two spring-
Joaded plungers which, mounted in an ebonite
barrel, rotate within a casing of the same
material. The plungers spring into cup-shaped
indentations on the inside faces of the terminal
shanks and connect opposite pairs together.

One pair of fixed contacts oaly are required
for the ‘‘on-ofi "’ switch, the ‘‘off ”’ position
being defined by the plungers engaging in {wo
small holes in the cylinder walls.

On the other hand, the gramo-radio switch
has four cup-shaped contacts, two are inter-
connected, and this model functions as a single-
pole change-over switch. They cost 1s. 6d. and
1s. 9d. respectively.

S W. coil for

receiver.

Melbourne super-regenerative

TUNEWELL BAND-PASS COILS.

’1‘1[]5 new scries of screened coils just iniro-

duced by Tunewell Radio, Ltd., 54, Sta-
tion Road, New Southgate, London, N.r11,
are wound on 1}in. ribbed ebonite formers en-
closed in lacquered copper screening boxes and
mounted on moulded bakelite bases in which
are accommodated the wave-change switches.
The filter coils, designated A, and A, respec-
tively, are capacity coupled, a condenser of a
few m-mids. only joining their high potential
ends, while one of the order of 0.05 mid. is

recommended for connecting their low potential
cuds.  Since the value of the high potential
coupling condenser is exceedingly critical the
makers have embodied it in the assembly of the
secoud member of the filter, but the large con-
denser is not included.

Boeth sections of the aerial coil A, are pro-
vided with tappings one-third up from the low
potential ends, and the aerial is connected to
the appropriate tapping by the wave-change
switch.

The H.F. coil, designated G,, can be used
either as a tuned ancde or as a tuned grid
coil.  This coil is tapped one-third down from
the high potential end for the anode connection
ot the H.F. valve; the wave-change switch
automatically selects the correct tapping for
the medium and the long wavebands. A re-
action winding is embodied in this unit also.

The switch springs are made of phosphor-
bronze cach tipped with gold-silver contacts,
and they operate with a rotary action.

‘The medium-wave section of each coil has an
inductance of 175 microhenrys, while that of
the long-wave inductance is 2,000 microhenrys.
All coils are matched to within { per cent.

A pecak separation maintained reasonably
constant at 10 kc. was obtained with a speci-
men set ol coils by fitting a lower end coupling

Set of Tunewell
pand-pass coils

condenser of slightly lower value than o.03
mfd. This size is advised, however, where
conditions demand a high order of selectivity,
since the peaks close in a shade at 250 metres
and are in still closer contiguity at 500 metres.

Exceptionally good results were obtained
with the coils fitted in a standard receiver; the
selectivity, and especially the sensitivity, being
most marked.

These coils measure 3kin.x3lin.x6%in. high,
and the complete set of three costs 31s. 6d.

BULGIN TRANSCOUPLER.

HIS new coupling unit, which is intended

to replace existing direct-fed L.F. trans-
formers, einbodies the thrce main component
parts hitherto required for the assemblv of a
parallel-fed transformer coupling arrangement.
The primary winding of the built-in trans-
former has an inductance exceeding 8o henrys,
and as the steady anode current is detlected
through the anode resistance its value is main-
tained at this level under all operating .condi-
tions, a feature which is mainly responsible for
the exceptionally good amplification obtained
at the very low frequencies. The malkers claim
that from 32 cycles up to the highest audible
frequency the amplification is sensibly con-
stant.

I'he resistance fitted in the unit is of the
wire-wound type, and will carry up to 8§ mA.
of D.C. It has a maximum value of 50,000
ohms, with a tapping at 30,000 ohms; the
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higher value to e used when the A.C. resist-
ance of the preceding valve lies between 15,000
and. 30,000 ohms, while the lower value is
advised for valves of 15,000 ohms A.C. resist-
ance and under.

By the addition of an external resistance
valves of much higher impedance than those

A

Bulgin Transcoupler; a compact parallel-fed
transformer unit for L.F. coupling.

mentioned ahbove can be used without aflecting
the characteristics of the unit, and the L.F.
gain of the stage will be governed by the ampli-
fication factor ol the valve. With low imped-
ance valves the idle 20,000-ohm portion of the
anode resistance could be utilised for de-
coupling purposes.

Our tests were made with a valve of 10,000
ohms A.C. resistance, so that the 30,000-0hm
tapping was used.

I'he curve is most satisfuctory,
the mean amplification being a
shade under 30 times for the
stage, while below 100 cycles,
and also above 3,000 cycles,
there is actually a slight increase.
This coupling unit will un-
doubtedly enhance the perforin-
ance of any set hitherto fitted
with an L.F. transformer con-
nected in the normal manner,
and will give results comparable
with those expected from the very
best components of this type.

Its qualities arc perhaps best exemplified by
the happy phrase, ““ Iligh quality of reproduic-
tion at low cost,”” heading the instructional
leaflet accompanying each unit, for the price
is but 11s. 6d. This leaflet is particularly in-
formative, indicating clearly the various alter-

FREQUENCY

Vo
Vi

VOLTAGE AMPLIFICATION

1

Amplification-frequency curve of the Buigin
Transcoupler.

native connections for obtaining snitable values
ol anode resistance to suit different valves, and
shows to which terminals the external resistance
must be connected when one is used. 1t is
enclosed in a moulded bakelite case, and the
makers are A. I'. Bulgin and Co., Ltd., Abbey
Road, Barking, Essex.
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CHALGROVE ROTARY STUD SWITCHES.
RANGE of neat and well-made rotary stud-
type switches, suitable for the numerous

functions switches are called upon to perform
in modern wireless receivers, figure among the
components made by Charles G. Chalkley, 6,
Grove Street, Weliingborough. Of particular
interest is a combined wave-change and battery
switch which is exceedingly comipact, measur-
ing but 2in. in diameter overall and protruding
4in. behind the panel. The body of the switch
is a thin disc of bakelised material on which is
mounted the single-hole fixing bush, studs and
extruded terminals. This model, complete
with knob and engraved indicating plate, costs
2s5. 9d. and is available with knobs finished in
black, brown or mahogany.

SHORT

LONG

LT .=
BATTERY

Connections for Chalgrove combined on-off and
wave-change switch

B.A.T. RESISTORS FOR MONODIAL SUPER.

ONSTRUCTORS of the ‘‘Monodial A.C.

Super’’ will no doubt be interested to
learn that a complete set of B.A.T. resistors
for this receiver is now obtainable from Claude
Lyons, Ltd., 40, Buckingham Gate, London,
W.1. The seventeen resistance rods required
for the receiver part and the power unit are
compiled into a kit set, with the resistors
packed separately in small envelopes marked
either ‘‘set’’ or ‘‘climinator,”’ and stating the
value of the resistor enclosed, also its watt
rating. \Vhere two or more resistors of the
same value and rating are employed in either
portion of the apparatus . they are packed in
one envelope marked appropriately.

This should preve considerably helpful when
building the set, for having separated the
packages into their respective groups the work
of construction can proceed without any pos-
sibility of fitting the wrong type of resistance
1 error.

B.AT. in this

resistors are now made

Lyons’ kit set of B.A.T. resistors for the
¢ Monodial A.C. Super.”

Wireless World

country, and take the form of composi-
tion rods fitted with wire ends. A colour code
is used to differentiate the values and they are
available in 1-, 2-, 3- and 5-watt types. Prices
are very reasonable, being governed not only
by the watt rating, but also by the tolerance;
thus a 1-watt resistance with a tolerance of
+2 per cent. costs 1s, 3d., while the same
resistance, with a deviation not exceeding
+10 per cent. is available at 10}d.

The resistors supplied in the ‘‘Monodial "’
kit set are stated to be within + 10 per cent. of
marked values, but we found on test a much
closer agreement than this.

The price of the complete set of seventeen
resistors is 15s. 6d.

R.I. ANTINODAL S.W. AMPLIFIER ADAPTOR
AND COIL UNIT.
SHORT-\VAVE detector units are employed

as a rule to replace the existing detector
stage in a broadcast set, and make use only of
the low-frequency amplifying stages. In the
average set of to-day the output valve serves
as the only L.F. amplifier, so that in the
majority of cases there will be but two valves
avatlable for short-wave reception.

The new R.I. Antinodal Dettctor Amplifier
Adaptor, however, is designed on somewhat
different lines, and is in effect a complete short-
wave detector circuit even to embodying a small
paraliel-fed intervalve transformer for coupling
to the following valve. Thus, when the unit is
connected to the broadcast set and the special

R.1. Antihodal Short-Wave Amplifier Adaptor
and the special coil embodied in this unit.

valve adaptor plug inserted in the detector
stage, after removing this valve and fitting it in
the sockets provided on the top of the plug, the
detector stage can be utilised as an additional
amplifier

Signals, which with the usual arrangement of
two valves are just audible, are brought up to
good loud speaker strength by this unit.

Tests made with one of the advanced models
gave most satisfactory results; reaction is
smooth and progressive, being entirely free from
backlash, and the circuit slides gently into
oscillation without a trace of threshold howling.
This smooth control is a great asset when
tuning-in weak signals, for they can be brought
up to good audible strength by careful mani-
pulation of the reaction, which, incidentally, is
controlled by a slow motion condenser.

Embodied in this unit is the new and re-
cently introduced R.I. Antinodal dual-range
short-wave coil. A small loading coil is in-
cluded in the aerial circuit, the function of
which is to alter, when the need arises, the
natural wavelength of the aerial.

The effect is to shift those familiar '* dead
spots’’ which not only play havoc with the
reaction control, but often impair the efficiency
of the circuit at various parts of the scale. The
tuned coil is in two sections, with the reaction
wound in the intervening space, the aerial coil
being coupled to the low potential end of the
grid winding. The loading coil is accommo-
dated at the base of the former, being well
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spaced from the effective portions of the aerial
winding.

Two single-pole switches are required, the
one to short circuit the aerial loading coil when
not required, while the other short circuits a
portion of the gnd coil. As fitted in the short-
wave adaptor unit the approximate tuning
ranges are 13 to 40 metres and 28 to 9o metres
respectively. A o0.00025 mfd. condenser is
used to tune the coil.

The makers are Radio Instruments, Ltd.,
Purley Way, Croydon, and the price of the
Short Wave Amplifier Adaptor is £4 10s., in-
cluding valve. The Antinodal Coil Unit costs
6s. 9d.

CAMCO CABINETS.

‘“"TTHE WIRELESS WORLD "’ was given an

opportunity recently to visit the show-
rooms of the Carrington Manufacturing Co., at
24, Hatton Garden, E.C.1, to review their
range of cabinets for the new season, which
includes a number of new models not previously
available. The complete range of cabinets
makes an extremely pleasing exhibition, and
types are available for almost every wireless
purpose that could be imagined, the range of
prices being equally wide.

We illustrate two
cabinets which parti-
cularly attracted us,
the pedestal type is
known as the ‘*Carl-
ton ** and is designed
to house hoth set and
speaker, and is buiit
of quartered maho-
gany. This appealed
to us as a particularly
attractive cabinet, de-
parting from the more
usual design.

Another  cabinet illustrated is ° the
““ Dominion,”’ designed for chassis and speaker
units up to a maximum of 12in. The price of
this cabinet is the remarkably low one of
128. 6d., and it should deserve wide popularity.
Any reader can obtain details of the Camco
range of cabinets on enquiry from the maau-
facturers at the address given above.

The * Dominion'’
speaker cabinet.

The * Carlton’’ pedestal model.

SERVICE NOTES.

EADERS in need of technical assistance.
will be interested to learn that Goldsman
Service, 1a, Willesden Lane, Kilburn, Londan,
N.W.6, undertake the repair and servicing of
all types of wireless receivers and accessories,
a speciality being made of American and Con-
tinental reccivers, for many of which spare

parts are available.
The telephone number is Maida Vale 5066, ..
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Foreign Programmes.

THE new feature of the foreign programmes

in The Wireless World should appeal very
strongly to your readers. It is in keeping with
the general character of the paper, and foreign
listening 1s morc popular to-day than ever
before.

Keceivers are becoming more selective, and
listeners in increasing numbers are appreciating
that they need not be restricted to British
stations, that they can receive foreign stations
without interference and listen to them with
pleasure.

It is also noteworthy that you are giving this
extra information without increasing the price
of the paper to the reader.

I congratulate you on your enterprise, which
I believe your new venture will fully justify.

London, W.1. J. ROBINSON,

British Radjostat Corporation, Ltd.

The Monodial Super.

’I‘HOUGH quite a novice in wireless arts, I
have constructed the Monodial A.C.
Super with outstanding success.

Let me assure any timid novice reader of
your excellent paper that he need have no fear
on embarking on the construction of this set,
owing to the lucid instructions contained in
your journal.

I would like to give a warning not to mount
the coils the wrong way round, as mine were
ready mounted in reverse order when T received
them. JOHN D. BYRD.

Ashton-on-Mersev.

NIRA GEOFFREY E. PEACHEY'S letter as
to the extremely good quality obtained
from the above receiver, published in your
edition of the 2znd June, did not surprise me.
It might interest you to know that we our-
selves have received a very large number of
letters expressing delight at the quality obtained
from this receiver. On one day alone last week
we received seven letters, the gist of which was
that the writers had not experienced in radio
this quality ol output previously. I certainly
cannot remember any receiver, the design of
which has been published during the summer
months, which has created such universal in-
terest and which has given such all-round satis-
faction as the above.
H. W. GORDON HART,
Sales Manager, The British Rola Co., Ltd.

How Many Valves ?

I AM sorry to see that The Wireless World

is adopting the American practice of desig-
nating their sets by the total number of valves
included, regardless of the purpose for which
they are employed. We have recently had
the “*Modern Straight Five,”” but surely
“Four’’ would be more descriptive, as the
rectifier valve has no direct Learing on the re-
ception properties of the receiver, and could,
in fact, be replaced by other types of rectifier.

Admittedly difficulties of classification would
occur, but it seems to the writer that only
valves which are directly concerned with am-
plifying and detection should be counted in
the description of the set. It might even be
preferable to refer to a ‘“ Four Stage Receiver ”’
rather than ‘' Four Valve,”” ‘‘Stage’’ imply-
ing the complete unit for amplification or de-

Wireless Worldl

tection, and in this way ambiguities which
may arise when power valves are operated in
parallel or push-pull, or oscillators in super-
heterodyne sets, disappear. For example, a
circuit employing one stage of high-frequency
amplification, detector, followed by an inter-
mediate L.F. amplifier and two parallel-con-
nected output valves would be a ‘‘ Four Stage

Receiver ” regardless of the method of supply-
ing energy to the set. A. J. MADDOCK.
Northumberland.

Broadcast Reproduction.

&TOUR correspondent, Mr. Tomes, has placed

himself in a rather amusing position. He
reminds me of, certain acquaintances of mine
who = ““murder”” Beethoven’s ‘‘Moonlight
Sonata '’ every evening on a very inferior
piano. This "work is never played as it is
written—due to careless inaccuracy. However,
they must be perfectly satisfied and happy, or
they wouldn’t do it. ~

I often wonder how many people, when
listening to the average pianist, realise how
many notes are ‘‘skipped,”’ or out of tune;
yet, to the average ear, all is well.

Such discussions, as between Messrs. Hart-
ley, Bonavia, and West, are extremely interest-
ing and iostructive, and the ordinary amateur
may learn many things which will greatly assist
him in obtaining the very best results.

An amateur, whose very letter bears the mark
of the uninformed, should think twice before
rushing his opinions into print; he is so likely
to be misunderstood. Good-natured criticism
is another matter. G. R. BRIDLE.

Liverpool.

I and, I think, thousands of others of your
- readers, must disagree with the remarks of
Mr. Tomes in his letter on the discussion of
Broadcast Reproduction. Mr. Tomes evidently
does not correctly appreciate your aims in be-
ing a little more technical than some of the
other wireless journals, and although he has
been a reader for some time he reads without
understanding, and appears to have gathered
nothing of interest from the recent letters
published.

A great deal is accomplished—perhaps not
directly—by these scientific discussions (since
the factions often agree to disagree), but by
the ideas and practical experiments which
arise out of them.

We ay arrive at a stalemate on one point,
but other points are cleared up, vide the experi-
ments at the Bell Laboratories,

A point I consider of great importance is
the method and effect of reproducing the fre-
quencies, whether high or low.

Mr. Parkinson sends an interesting letter
with reference to the violin, and I would like
to use this instrument from a different point
of view to illustrate my remarks on reproduc-
tion.

‘“Strads.”” are sought the world over, but
how many of these retain the original strings
fitted by this renowned maker?

We have then the primary frequency pro-
ducing medium lost and replaced time after
time, but the quality reproducer, which has
given fame to this name, remains with us
and pleases us still.

It would appear therefore that the frequency
range is not of major importance. Given a
certain range, quality depends on the perfec-
tion of the reproducer.

I have spent a lot of time experimenting
with and making M.C. speakers, and must
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= Letters to the Editor.

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

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

emphasise the necessity of this high quality
in receivers and reproducers alike to do justice
to the B.B.C. programmes. Providing your
apparatus is right you will find the B.B.C.
transmit frequencies sufficient for excellent
quality when the signal intensity is adequate.

This does not infer perfection, and since we
cannot use this word, any qualitative expres-
sion but represents our own view of a particular
condition—the difficulty remains that this is
also the idea of a person whose apparatus gives
an atrocity of sound.

However, some of us proceed a little farther
along the path of quality, and do not worry
overmuch at a little bickering in the process
of travel.

Our thanks are due to those who, experi-
menting technically, pass on knowledge gained
only by many hours of hard study and labour.

Dudley. THOS. P. PRATT.

5,000 Cycles.

IMAGINED that for a public concert the

instruments which made up the orchestra
were arranged so as to give the audience the
maximum pleasure, except in certain cases,
when there was a *‘ technical ** audience, then
the orchestra might be arranged to be interest-
ing rather than {o please the ear.

A performance by a collection of instruments
all with a 5,000 cycle *‘cut-off”’ might be
very interesting, but would it please the
public?

If it is decided that the listening public really
prefer the ‘‘Mello ‘cello’’ tone to a more
realistic radio reproduction, should not the
radio set be treated as a musical instrument,
and designed to include a control so that the
set could be adjusted to emphasise that part
of the musical scale which the listener finds
most attractive? J. F. M. MELLOR,

Hyde Park, W.z.

UTSIDE the political world, I did not
know one person could hate another quite
unknown to him to the extent that Mr. C. J.
Tomes appears to hate me! If he cannot prove
me a fool by pure reason he will never do so by
abuse. I should imagine that the quality pro-
vided by the B.B.C. satisfies all of us, and I
did not suppose that there was a single reader
of The Wireless World so destitute of
common sense as to believe I was doing any-
thing bevond attempting to show that ‘* 5,000
cycles and no more’’ was not good enough.

I was glad to see Mr. Willans rise to my
bait, for it seems at times almost impossible
to rouse up authoritative critics; when so
many people are conscientiously striving for
better reproduction one hopes to see the pro-
fessional designers take at least a mild interest
in the subject. If I have put a wrong con-
struction on his contribution to the I.E.E. dis-
cussion, then I apologise, but I plead that he
did not make it clear that boosting of ‘“top’’
by the B.B.C. was an opportunity for set de-
signers 1o cut it out; I am of the opinion that
the B.B.C. accentuates the top because of {he
deficiencies of commercial apparatus.

I agree with Mr. Willans that exact repro-
duction is an impossible ideal, even with bin-
aural systems, but there is no ‘““sound’’ reason
why the whole broadcasting chain from micro-
phone to loud speaker should not be treated
as an amplifier. Frequency distortion caused
by the acoustic properties of the listener's
room is inclined to be of minor importance
for this reason; the musical critic does not
have to sit at the conductor’s feet when listen-
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ing to a concert, and one can enjoy this con-
cert in almost any part of a decent hall, in
the same way that it can be enjoyed at home
in any room with reasonable acoustic pro-
perties, provided that the reproducing appara-
tus has a faithful response. 1 have *‘sweated
blood”* on the acoustic measurement of loud
speakers, and would say that Mr. Willans' sug-
gested test is of little value, for onc cannot
get any reliable indication of loud-speaker
performance by an audio oscillator and a cali-
brated microphone; in any case, one is not
listening to sine waves in broadcasting, and
what holds good for pure tones does not hold
good for complex tones. Until some inspired
genius shows us how to measure the actual per-
formance of a loud speaker when reproducing
speech and music in given surroundings, one
has to fall back on the ear. If one knows what
music and speech sounds like at first hand,
then one can listen to a loud speaker and say :
this does or does not sound like the real thing.
if, as is obvious to anyone with any lnow-
ledge of the subject at all, a range from 30 to
9.000 cycles gives very much greater realism
than 100 to 5,000 cycles, why not have it,
especially since this wider range will not bring
in undue interference where the field strength
from one trausmitter is high ; the B.B.C., with
its demand for greater station separation, is
trying to get freedom from interference?

Mr. Willans mistakes the reason for the
success of broadcasting; its novelty to start
with, and then its extraordinary cheapness for
the varied entertainment obtained, have
brought it to its present position, but I say
that the time is fast approaching when the
public will demand better reproduction, and
the set makers will have to supply it or go
under. Radio will have to progress or die, in
spite of Mr. Merdler.

Mr. W. O. Russell’s letter is a complete
answer to Mr. Scroggie, but since he made
his letter such a direct attack I cannot
refrain from adding that his admission that a
receiver which is to have a flat response even
up to 5,000 cycles, requires design of a highly
technical order, is direct support of my state-
ment to which he takes such objection; that
speed limits are only advocated by those who
cannot drive quickly ; that prohibition is only
advocated by abstainers; that, if the gramo-
phone broadcasts are popular, it is because of
Mr. Stone and the matter broadcast, and, if *he
reproducer cuts off at 5,000 cycles, it is im-
material whether the original be the real thing
or gramophone records ; that atmospherics have
no respect for wavelength, quite apart from
audio frequency limits.

Isleworth. H. A. HARTLEY.

I WISH to thank you most sincerely for the

very interesting and educating articles on
quality by Mr. Hartley, and also for publishing
letters on the controversy.

This is the only way ordinary listeners like
myself, who work in a motor factory ali day
and know little or nothing about the technical
side of radio can keep in touch with the fore-
most authorities and get to know the latest
theories on broadcast reproduction.

Every week I eageriy look forward to The
Wireless World, and the first part I read is
the Correspondence columns.  Above all, I
am sure that much of the information I have
gathered from your splendid journal will be
beneficial to me when I have saved the f20
or so to build my quality recciver, which I
hope will be good enough to convert the very
musical landlady, whose flat we have just
vacated owing to ‘‘ wireless nuisance.”’

Feltham, Mddx. H. WILLIAMS.

The Scotiish Regional Transmitter.

NOTE in your recent issues of The Wire-
less World that you consistently comment

Wireless World

on the apparent lack of enthusiasm and praise
from Scotsmen on behalf of the new Scottish
Regional transmitter.

I must draw your attention to the fact that
thousands in the North-East and North of
Scotland have regularly paid the annual ten-
shilling licence for the past eight years, and
not even now are they placed within the direct
range of a British transmitter.

Notwithstanding this they are compelled to
purchase sets employing three, four, five valves
and upwards in order to receive 5XX in a
satisfactory manner.
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Now when we have waited most patiently
for a high-power Scottish transmitter, i.e., over
a period of more than three years since the
promise of erection, we discover that we are
still placed outside its service area. And still
your correspondent sarcastically passes conmi-
ment on the Scotsmau’s lack of eulogy.

Here we pay an average of £6 per annum to
obtain good loud-speaker reception; in most
parts of England £1 would suffice. Just think,
what would be the result if conditions were
the other way round? H. M. WATSON.

Banff.

HOSE who listen to foréign pro-
grammes are almost certain to be
interested in understanding the lan-

guages in which the announce-
ments and talks are given. The fullest enjoy-
ment of a foreign programme can scarcely be
experienced until at least enough of the lan-
guage is understood to be able to make out
some part of the words spoken. It is of
special interest to readers, therefore, to reter
to a new series of language records which
has recently been put out by His Master’s
Voice. The aim has been to give such a com-
prehensive selection of recordings in various
languages as to cover requirements from the
beginner up to those who merely need to
polish up their knowledge of a language.
We have had samples of these records sub-
mitted to us, and can testify to the claim that
they have been made with the utmost care.
Months of study, we are told, have been
devoted by leading experts in each language
to the simplifying and clarifying of all the
essentials, and condensing the material so as
to combine with the records and text-books
which are associated with them material suf-
ficient to ensure that proficiency in any lan-
guage can be attained. The user can employ
these records with the confidence that from
the very outset he is acquiring knowledge
imparted on the right lines.

Ideal Teachers.

There is no question here of any risk of
developing a bad style or pronunciation,
for every speaker chosen is beyond criticism
in this respect. The fact that a text-book
is available to study in conjunction with
the records is of very great assistance, and
an unrivalled opportunity is available for
acquiring a good knowledge of any modern
language taken up, especially when supple-
mented with listening direct to broadcast
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NEW LANGUAGE

RECORDS.

Learning Foreign
Languages with the
Aid of Records
Supplemented by
Direct Listening to
Foreign Trans-
missions.

transmissions from abroad. In the collec-
tion of German records there 1s a series
of outstandingly useful records, combined
with pictures, which provides an excellent
method of memorising. Both in the French
and German series there are dialogues with
male and female voices.

The series at present covers French, Ger-
man, and Spanish, whilst, in addition, a
selection of Italian records is available. It 1s
understood that other languages will be
covered in due course.

Our own cxperience, which may perhaps
be of help to students of languages from
records, is that records for study are better
played with headphones as the means of
reproduction rather than the loud speaker.
The majority of pick-ups are quite sensitive
enough to permit of headphones being
directly connected to the terminals of the pick-
up without the necessity of any amplifier. . A
further merit of this method of using the
record is that students can repeat a portion of
the record over and over again to memorise
words or pronunciation without making
themselves a nuisance to other occupants of
the room. But, in addition, there is the effect
—probably a psychological one—which en-
sures far better concentration when listening
on the headphones to the alternative of hear-
ing these records through the medium of the
loud speaker.

Incidentally, why is it that listening to
records by means of headphones connected
directly to the pick-up is not more generally
adopted? Wherever records are offered for
sale, elaborate sound-proof rooms are aimed
at, or, alternatively, the customer trying over
a record is expected to listen to it with dis-
turbing surroundings and an audience of
other customers waiting to be served. The
headphone listening idea would overcome
‘these troubles, and could be set up at very
little cost in every record showroom.
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\EADERS

PROBLEMS.

Not Like Other Sets.

S the ‘‘Autotone’’ receiver includes an

L.FF. tone-correcting valve, of which the
function is to compensate for high-note loss
deliberately introduced in the tuned circuits,
it follows that the conventional methods of
fitting a gramophone pick-up are not applicable
to this sct. If a pick-up were connected, say,
across the grid circuit of the detector valve,
reproduction would be excessively shrill and
high-pitched, and low notes would be relatively
so attenuated that they would be almost in-
audible. -

Thus the grid circuits of both detector and
tone-corrector valves are ruled out as a possible
position for the pick-up. This accessory must
accordingly be inserted in the grid circuit of
the first L.F. valve (the third valve in the
receiver). An appropriate method of con-
nection is shown in Fig. 1.

This is in answer to a reader who asks for
information on the subject of converting his

‘ Autotone "' for gramophone reproduction.

SWITCH

LT~

G.B.,-

Fig. 1.—Connections of a pick-up and volume-

control potentiometer to the 1st L.F. valve of

the “ Autotens '’ receiver. Component reference

numbers correspond to those of the original
published description.

He seems to wonder whether the special
features of the ‘‘ Autotone ' render it un-
suitable for this purpose, but it may be stated
definitely that on this score the receiver is
just as suitable as any other battery-fed set
which is moderately economrical in the matter
of anode current. The amount of amplification
provided by the form of connection which we
have suggested will be more than enough to
load the output valve, even with a relatively
insensitive pick-up.

A Changing Point of View.

A FLW years ago the inclusion of automatic

or “ free " grid bias in a receiver was
regarded almost as an experimental in-
novation; now it is standard practice, and
hesitation is sometimes felt in using battery
bias in circumstances where the alternative
scheme is commonly employed.

For instance, a reader who wishes to make
provision for using a pick-up with a standard
H.F.-det.-L.F. A.C. receiver asks whether it
would be safe to use a small battery for
biasing the detector when it is converted into
a gramophone amplifier. 1is reason for wish-
ing to do so is that the interior of the receiver
is somewhat inaccessible, and so the fitting of
the conventional bias resistor and by-pass
condenser would not be easy.

There should not be the slightest objection
to this course, as it is comparatively rarely
that auto-bias confers any basic advantage
other than convenience, and perhaps that of

autom:atic compensation for changes in H.T.
voltage. But in a few rarc cases frec bias
confers a measure of stability, due to a re-
versed reaction effect that is lacking when
battery bias is substituted. However, this
would not arise in the circumstances we are
at present considering.

The ‘* Modern Straight Five.”

E are asked to amplifly the reasons given

in the description of the ** Modern Straight
Five” for employing a simple series-connected
transformer for coupling the detector and out-
put valves. Our correspondent fails to under-
stand why the decoupling of the succeeding
stage is affected by the choice of coupling com-
ponent.

This is a matter that can hardly be explained
briefly, but it may be stated that difficulties
in decoupling the grid circuit of the succeeding
valve often arise when a parallel-fed trans-
former is employed ; this matter was explained
at length in an article entitled ‘‘ Automatic
Grid Bias’’ in our issue of April 13th, to which
our correspondent is referred.

Decoupling a Superhet.

A CONSTRUCTOR of a battery-operated

superheterodyne writes to tell us that his
set gave admirable results when fed with H.T.
and L.T. current from the sources for which
it was designed, but, when supplied from a
high-tension battery eliminator, there is evi-
dence of L..F. instability in the form of ** motor-
boating.”’

The trouble is not very pronounced, and it is
felt that a small amount of extra decoupling
would effect a cure. It is asked which of the
various anode circuits is most likely to respond
to this treatment.

We recommend that a start should be made
with the second detector anode circuit. Al-
though it may not be possible to increase the
value of the decoupling resistance to any great
extent (for fear of reducing anode voltage), it
must not be forgotten that a similar effect may
be brought about by increasing the associated
by-pass capacity by shunting the existing con-
denser with another of 2 or even 4 mfds.

1f this addition fails to effect a complete
cure, attention should then be transferred to
the 1.I'. amplifier anode circuit, and finally to
that of the first detector.

For the benefit of other readers, it should
be added that these suggestions apply gener-
ally to the majority of modern superheterodyne
receivers, and not to any one particular type.

D.C. Battery Eliminators.

CORRESPONDENT who is planning an

H.T. eliminator for operation with a direct-
current supply system asks three questions with
reference to this piece of apparatus.

(1) Is it advisable to change the normal
position of the smoothing choke when the posi-
tive supply main is earthed, as it is believed to
be in his case?

(2) How is it possible to determine definitely
which pole of the supply is earthed?

(3) Information is also requested as to the
simplest method of ascertaining the polarity
of a pair of flex leads which are connected to
a lamp socket.

With regard to the smoothing choke, this
component should always be inserted in the
““live”” side of the circuit—i.e., the side that
is not earthed. In this case it should be in
the negative lead.
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mitted by our readers. %
Readers requiring an individual reply to |
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Information  Bureau, of which full {
particulars, with the fee charged, are
to be fowid on the next page.

To determine which pole is earthed, connec-
tion should be made between either lead in
turn and earth through a voltmeter of suitable
range or through a high-voitage test lamp. An
indication of current shows that connection is
being made to the unearthed main.

An indication of polarity is provided auto-
matically by a voltmeter which will only give
a reading when the polarity of the connecting
leads are as marked on the instrument. Fail-
ing this, the mains l&ads, with a high-voltage
protective lamp or other current-limiting re-
sistance in series, may be immersed in a glass
of water ; bubbles will rise from both electrodes,
but more freely from the negative wire.

External Trimmers.

HE user of a cominercial three-valve set
with ganged turing, in which the built-in
trimming condensers are sealed up, and, more-
over, are inaccessible, has reason to suspect
that the tuning of the input circuit is incorrect.
He asks us how this point can be confirmed
by connecting an external trimming condenser,
and then observing whether it is possible to
improve signal strength or sharpness of tuning
by adjustment of its capacity.

If our correspondent’s suspicion is justified,
the error that exists may be either in the
direction of too much or too little capacity
across the first tuned circuit. Either of these
discrepancies may be corrected by a suitably
connected external trimmer, but both of them
will not be susceptible to the same form of
treatment.

For instance, if there is at present too much
capacity, the remedy is to insert a fairly large
condenser—to be on the safe side, about 0.0005
mfd.—in series with the aerial, as shown in
Fig. 2 (a).

If, on the other hand, it happens that there
is too little capacity across the circuit, then

| TRIMMER TRIMMER
;é(LARGE CAPACITY) (SMALL CAPACITY)
RIA
AERIAL 77 AERIAL
RECEIVER ;_ RECEIVER
foEARTH EARTH
= (a) = (b)

Fig. 2.—Series and parallel trimming condensers
connected externally. These may be used
together or separately.

it may be corrected by an external trimmer
shunted across aerial and earth terminals, as
in Fig. 2 (b). A maximum capacity of more
than o.0001 mfd. should be unnecessary, and
even undesirable, for this method of
correction.

Our querist’s procedure should be to try
each system, and if either the series or parallel
connection improves results. it should be re-
tained permanently.  If neither has any
beneficial effect, it may safely be assumed that
the internal adjustment of the set is already
correct for his aerial.
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Almost an Antique.

A QUERIST whose four-year-old set embodies
a 2-volt valve acting as an anode-bend
detector, with 6-volt valves elsewhere, is in
course of overhauling his apparatus, and in-
tends to replace the valves. The detector
valve was originally biased automatically by
an arrangement of resistors in the negative
filament lead, but the original type of valve is
no longer obtainable, and so we are asked to
suggest an alternative scheme, preferably in-
cluding provision for variable bias.

As it will probably be desired to use ready-
made components, we think that the best and
sumplest plan is that shown diagrammatically
in Fig. 3.° Basically, this is similar to the
scheme originally employed, but provision is
made for picking up any desired part of the
total voltage existing across the filament
resistor by shunting it with a potentiometer,

1
=&

=
e T o

1 mfd

4a0Q

DECOUPLING
RES.

Fig. 3.—Variable “free’’ bias for an anode-

bend detector in a battary-operated receiver.

Values of the decoupling components are not
: critical.

to the slider to which the grid circuit is
‘“ returned *’ through a decoupling resistance.

The voltage-reducing filament resistance
will probably have a value of 40 ohms; the
parallel-connected potentiometer must have an

ohmic value many times greater .than this, -

in order that it may not reduce the effective
resistance to any appreciable extent.

Superheterodyne Without Osciillation.
BUILDER of the Monodial A.C. Super ‘is
perturbed by the fact that the removal

of the oscillator valve does not always result
in a complete cessation of signals, for he finds
it still possible to tune in one or two stations
at poor strength.

Provided that the receiver is functioning

correctly, this is the phenomenon known as

Wireless Warld

beat interference, in which the intermediate
frequency is provided by two stations spaced
by 110 kc. beating together.  1ts presence
does not necessarily indicate any defect in the
receiver, for it is improbable that will occur
at sufficient strength to give rise to audible
interference when the oscillator valve is
functioning. Il is partly the purpose of the
signal-frequency tuned circuits to discriminate
against it, and if the ganging be correct they
perform their function efficiently.

A similar effect might be experienced, how-
ever, were the H.F. valve in an unstable
condition. Should the effect be due to this
cause, however, numerous whistles would be
present when the oscillator valve is in circuit.

Resistance-coupled Push-pull.

EADERS who have written to us on the
subject of resistance-coupled push-pull
amplification should realise that this system
is not workable without some device that en-
sures that voltages applied simultaneously to
the push-pull valves are in opposition. With
a transformer, this is easily arranged, but with-
out it the L.F. amplifier must be greatly com-
plicated by the addition of a phase-reversing
valve. This introduces a complication which
is sufficiently serious almost to rule out of court
the whole scheme for ordinary purposes.

Anode Voltage Regulation.

’I‘HE desirability of ensuring a reasonably
constant anode voltage supply for A.C.
variable-mu valves is generally appreciated ;
if the full benefit is to be derived from their
special characteristics, it is important that
anode voltage should not rise to any great ex-
tent when current is reduced by increasing
negative grid bias for purposes of volume con-
troi.

With regard to the new battery-fed counter-
parts of these valves, regulation difficulties
seldom arise, as the maximum voltage of the
source of supply will seldom exceed the anode
rating of the valves. When it happens that
an H.T. battery of exceptionally high voltage
is employed, it is distinctly better to feed the
H.F. valve anodes from a suitable intermediate
tapping, rather than from the maximum avail-
able voltage through absorbing. resistances.

An H.T. eliminator as a source of current
for variable-mu battery valves is bound some-
times to introduce complications, but a reader
who asks for information on this subject has
no real cause to worry. His eliminator, accord-
ing to its manufacturers, will give 165 volts at
35 milliamps, which is the estimated total con-
sumption of the set. This voltage is only

(1) THE service is intended primarily for
readers meeting with difficulties in the con-
struction, adjustment, operation, or maintenance
of wireless receivers described in T'he Wireless
IWorld, or those of commercial design which
from time to time are reviewed in the pages of
The Wireless World. Every endeavour will be
made to deal with queries on all wireless
matters, provided that they are of such a nature
that they can be dealt with satisfactorily in a
letter.

(2) Communications should be addressed to
The Wireless World Information Bureau, Dorset
House, T'udor Street, E.C.4, and must be accom-
panied by a remittance of 5s. to cover the cost
of the service. The enquirer's name and address
should be written in block letters at the top of
all communications.

(3) The fee of 5s. covers the reply to any wire-
less technicai difficulty, but in special cases,
where the enguiry may involve a considerable
amount of investigation, an increased fee may

The Wireless World
INFORMATION BUREAU.

Conditions of the Service.

be necessary. In such cases a special quotation
will be made. 3

(4) Questions should be clearly written and
concisely worded in order to avoid delay.
Where enquiries relate to trouble experienced
in receivers built to specifications in The Wire-
less World a complete account should be given
of the trouble, and especially the symptoms.

(5) Where reference is made to published
articles or descriptions of apparatus, the title
of the article, the date of publication in 7'Ae
Wireless World, and the page reference number
should be given, in order to facilitate reply.

(6) Full circuit diagrams, constructional
details of apparatus, or values of components
for home-designed receivers cannot normally be
supplied, but circuit diagrams sent in with
queries will be checked and criticised.

(7) Particular makes of components cannot, in
general, be recommended, but advice will be
given as to the suitability of an individual com-
ponent for a particular purpose specified by
the enquirer.
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FOREIGN BROADCAST GUIDE.
WARSAW

(Poland).
Geographical position = 52° 14', N.: 21° 7 E.
Approximate air line from London : 900 miles.
Wavelength : 1,412 metres. Frequency : 212.5 kes.
Power : 120 kilowatts.

Time : Central European {coincides with B.S.T))
Standard Daily Transmissions.

10.00 BST. Sacred service relayed from Poznan
(Sun.): 1158, time signal; concert (Sun.); 14.50,
concert and talks; 17.00, concert or gramophone

! records; talks; 19.50, main evening entertamment,
time signal, weather, news; 22.00, Chopin recital
(Sat); 23.10. dance music (except Mondays). Pro-
grammes arc [requently relayed to Katowice, Poznan
and Cracow.

Announcers : Man and woman. Call: (phon): Hallo !-
Hallo ! Polskie raadio Var-schavva. Announcements
are made in the Polish language, but on evenings
when International concerts are broadcast, a translation
is given in French, German and English

Opening and Interval Signal : First two bars of Chopin's
Polonaise in A major ; as under:

The Morse 'etter W (. ~-) sometimes precedes the
time signal which consists of one long “ hoot”
followed by a number of dashes (according to hour)
and three dots to indicate last scconds of last minute.
The transmissions usually close down with Clock chimes
and the Polish National Anthem (Dombrowsk:
Maxurka).
! Relays : Warsaw (No. 2) 214.4 m. (1,400 kes.), 1.9 kw. ;
Lodz, 2358 m. (1,283 kes.), 2 kw.; Lvov, 380.8 m.
(788 kes.), 16 kw.

slightly greater than the normal rating, and
so there is little danger in applying it to the
anodes through decoupling resistances of only
a few hundred ohms. In the circumstances,
care should be taken that screening-grid voltage
is not in excess of the makers’ recommendation,
and these electrodes should be fed through a
potentiometer of the lowest possible resistance.

Life-saving.

WE are asked by a reader, who seems not
to have been exceptionally unlucky in re-
gard to the length of service obtained from his
indirectly-heated A.C. valves, to enumerafe
the likely causes of an early falling-off in emis-
sion. A circuit diagram of his set is also sub-
mitted, in order that we may see if there are
any obvious faults that might cause this un-
satisfactory state of affairs. '

Assuming that the values of components are
as shown, there is nothing in the circuit arrange-
ment that can be responsible for a reduction
in valve life. The following are the most usual
causes of an early decline of emission:

(a) Application of an excessively high volt-
age to the heating elements. Although it is
not generally known, operation of the valve
with considerably less than its rated heater
voltage is also harmful.

(b) Excessive anode voltage.

(¢) Insufficient negative bias voltage, or
operation of the valve with a ** zero "’ grid (i.e.,
without bias).

(d) Accidental application of positive instead
of negative grid bias.

An excessively high heater voltage is likely
to be due only to an incorrectly designed power
transformer, but the usec of unduly long con-
necting leads of thin wire may cause a
deficiency.

In a modern set with automatic grid bias
almost the only possible cause of grid-circuit
faults is the development of a complete or
partial short-circuit in a bias resistor.
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BROADCASTING STATIONS ABROAD.

ARRANGED IN ORDER OF WAVELENGTH.

JULY 15th, 1932.
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1000 300 | 100 Leningrad, Kolpino RV33 (Russm) = SRl SRR AL e 368.1| 815 10 Kharkov, RV20 (Russna) oo o6 2 mileer e -
968 310 10 Alma \ta, RV60 (Russia) o 50l |loo MBaks = 367.6] 816 0.7 | Fredrikstad (Norway). (Reluys Oslo)y .. |..........
938 320 20 Kharkov, RV4 (Russia) « ol e Lo--- |} 364.1] 824 1 Bergen (Norway) i PP ] |
882 340 20 Saratov, RV3 (Russia) o S| Hodb Sodar- 3636 825 16 Aloxers (Algeria) S S B oaIo 005 oo
849 353.4 4 Rostov-on-Don, RV12 (Russm) o 53 (30008000 0.8 360.6( 832 60 Mihlacker (Stutigart) (Germany) o0 e PRI
825 363.6] 50 Sverdlovsk, RV5 5 (Russia) . o laeoeab amme 355.9| 843 50 London Regional (Brookmans Park) cenie
770 389 0.6 | Ostersund (Sweden). (Relays btocUzolm) ~5 || a5 ... || 352.1| 852 7 Graz (Amtrxa) (Relays Vienna) .. . P
760 395 1.3 | Geneva (Switzerland) R 348.8] 860 7.6 | Barcelona, EAJ1 (Spain) T .. . e .
720 416.6/ 20 Moscow, RV2 (E\penmcntal) (Russm) [ 348.8| 860 10 Leningrad, RV70 (Russia) .. .. - .. |..........
€90 434.6 1.5 | Oulu (lean(l) . o .. || e — 345.21 869 11.5 | Strasbourg, PTT (France) .. .. .. |......... .
644 465.8] 10 Kazan, RV17 (Russla) £ s perersrereram 341.7| 878 35 Brno (Brunn) (Czechoslovakia) BNl o e
675 521.5 1.2 | Samara, RV16 (Russia) .. 0 G ey 337.8] 888 15 Brussels IT, Velthem (Belgium). (Flemish Pao
574.7| 522 2.5 | Lju blkma (Yugoslavia) 2. S| PR Programme )
569 527 0.25| Freiburg-im-Breisgau (Germany) (Relays |.....co. .. 334.4| 897 1.35| Poznan (Poland) o 5d e 5a B o
Stultgart.) 331.47 905 7 Milan (Italy) .. % o BN, oo BEESE T
568.1{ 528 2 Grenoble (France) . o e Lo || ISPy i 328.21 914 60 Poste Parisien (France) e B omn e 6o
566 530 025 Hanover (Germany). (Relays Hamburg) .. |.......... 325 923 1.5 | Breslau (Germany) 3 s .. B N g
565 531 16 Wilno (Poland). (Relay Station) . ce feeeesana..fl 3219 932 10 Goteborg (Sweden). (Relays Stockholm) .. |..........
560 536 0.25| Augsburg (Germany). (Relays Munich) .. {.......... 318.8) 941 0.5 | Sofia (Bulgaria) .. .. oo 56 B[e d500000 Ji
560 536 1.5 | Kaiserslauten (Germany). (Relays Munich) |........ .. 318.8] 941 0.25| Dresden (Germany). (Relays Leipzig) 20 |la05 a0 50 &g
560 536 0.7 | Hamar (Norway). (Relays Oslo) ca o e 318.8] 941 1.5 | Naples, INA (Ttaly) .. od .. O S e
555.5| 540 1 Tampere (Tammerfors) (Finland). (Relays ..... -, 315.8] 950 1.6 | Marseilles, PTT (France) .. .. .. {..........
Helsinli.) 312.8] 959 1.7 | Cracow (Poland) og P e s A
550 545 185 | Budapest No. 1 Lakihegy (Hungary) B [ 3128 959 10 Genos, 1GE (Italy) .. e I D B s
542 554 10 Sundsvall (Sweden). (Relays Stockholm | oL 309.9 968 1 Cardiff it = o L R 1 S 50 0 0 oy
533 563 1.5 | Munich (Germany) . o0 X | [ eerr seiee 308.6| 972 0.7 | Radio Vitus (Pans) ......... .
525 571 3 Palermo (Italy) . o ol oo ook i) | GV 977 0.5 | Falun (Sweden) o0 s e ool B, 5 B
525 571 15 Riga (Latvia) .. .. .. .. Lo 307 977 0.75| Zagreb (Yugoslavia) .. .. N0
517 580 15 \Y nemm-/Roscnhnwcl) (Austrm) . e Jeeineaa il 304 986 13 Boxdeaux Lafayette, PTT (Flance) ...........
509 589 15 Brussels No. 1, Velthem (Belgium). ( French |........ .. 301.5] 995 50 North National (\Ianchestel) ..........
Programme.) 298.81 1004 | 11 Tallinn (Esthonia) .. .. .. .. |..........
508 590 10 Astrakhan, RV35 (Russia) o oz oo b e L 296.1| 1013 7 Hilversum (Holland). (Upto4.40 pm.) .. |..........
501.7( 598 10 Nijni Novgorod, RV42 (Russm) .. PR P 296.1| 1013 20 Hilversum (Holland). (Ajfter 4.40 pom.) .. |..........
500.8| 599 20 Florence, 1F¥1 (Italy) 5a o0 llooceini: s e (Exchanges wavelengths with Huizen every
495.8| 605 1.2 | Trondheim (Norway) o B (SR three months.)
488.6| 614 | 120 Prague, No. 1 (Czechoslovalu't) - | [Son o 293.5) 1022 0.7 | Limoges, PTT (France) .. .. .. lcceei.on..
486.2) 617 10 Oum RV22 (Russia) .. .. enferrmmsaanall 20355 1022 2.8 | Kosice (Czechoslovakia) .. .. .. |..c.o.....
480 625 50 North Regional (Manchester) .. - ee Jeesrewesnai| 291 | 1031 10 Viipuri (Viborg) (Finland). (RC’IIJS Helsmkz) ..........
480 625 10 Ivanovo-Voznesenk, RV33 (Russm) ci feseneoaa |l 288.5( 1040 — British Relay Stations . " o 58 Ran PN N
472.4| 635 60 Langenberg (Germany) . 286.81 1046 0.7 | Lyons (Radio- Lyon) (France) o
465.8| (44 1.5 | Lyons la Doua. PTT (I‘rance) .......... 286 1049 0.8 | Montpellier (France) .. e Bl | % 8
459.4! 653 60 Beromiinster (Schwexzenacher Landesscnder) .......... 283.6| 1058 0.5 | Berlin, No. 2 (Germany) (Relay Stations) | |+ wehels
(Switzerland). 283.6| 1058 0.5 | Magdebourg (Germany) } g @y P ilocré 38 o oo™
453.2] 662 0.8 | San Sebastian, EAJS (Spain) .. A A 283.6| 1058 0.5 | Steftin (Germany) | “SYneArontsed e
453.2| 662 1 Pori ( Uleaborg) (Finland) .. .. .. | ... .. 283.6| 1058 0.5 | Innsbruck (Austria). (Relays Vicnna) ..........
453.2) 662 0.5 | Danzig. (Relays Konigsberg) . S | By 281.2| 1067 0.75 | Copenhagen (Denmark) 20 : el st
453.2) 662 0.5 | Klagenturt (Austria). (Relays Vzenna) o IS et 278.8| 1076 13.5 | Bratislava (Czechoslovakia) .. Sh000 G
453.2| 662 0.7 | Porsgrund (Norway). (Relays Oslo) . B | ¢ | 276.5| 1085 60 Hecilsberg (Germany). (Rela JS Konzgsber(/) ....... ia
453.2| 662 1 Salamanca, EAJ22 (Spain) o e ] 2787 1006 7 Turin (Italv) o ag v
453.2| 662 0.1 | Tromso (Norway) o0 T — | 271.5| 1105 1.3 | Rennes, PTT (ance) = v Be200 G
453.2| 662 0.5 | Bodé (Norway) .. s I- e 5 1] o s et e 271.5| 1105 10 Minsk, RV10 (Russia) . 36 |l loo0 agaooo .
453.2| 662 0.15; Upsala (Sweden). (Relays Stocklzo!m) i Nelserasse e 269.81 1112 0.25 | Bremen (Germany). (Relays Hambur]) PR 3
450.4| 666.7; 10 Odessa, RV13 (Russia). . ST lom o 267.6| 1121 8 Valencia (Spain) o 5ol 600 8o B
44711 671 0.7 | Paris, Ecole Superieure, Pl‘[‘ . Y (. . 265.8| 1128.5 1.3 | Lille, PTT (France) .. oMo 85 6 o fh
447.1| o671 0.35| Aalesund (Norway) = oo e 8Bog0caql L2638 1137 11.2 | Moravska-Ostrava (Czechoslovakla.) A e X T R
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BROADCASTING STATIONS ABROAD (In Order of Wavelength).

2 ou £ P
B 4| § 2| = %o, 52| s
=15 PTG . Tuning 24 8,2 < E Tuning
a5z | 28 § EB Station. . Positions. s55 | 298 gz Station, Positions,
SRE i 53 G B S
3 = oM A B -2l =
261.5| 1147 50 London National (Brookmans Park) e [ L T ety 235.5 | .127 0.5 | Kristiansand (Norway) .. o fereeeannn .
259.31 1157 2 Leipzig (Germany) - - - ol S B e 233.8| 1283 1.65| Lodz (Poland). (Relay Slahon) — I —
257.11 1167 10 Hérby (Sweden).  (Relays Stockholm) | o s A 232.21 1292 0.25| Kiel (Germany). (Relays Hambury) a| SPEe et oo
9255.11 1176 0.7 | Toulouse, PTT (Irance) JE A 232.21 1292 0.25| Norrképing (Sweden) .. o B EETRCRPRPR
253.1| 1185 5 Gleiwitz (Gcmmm) {Relays Breslau) s Tl 230.6| 1301 0.12| Malmé (Sweden). (Relays B o
251.5| 1193 0.25 | Trollhitten (Sweden) . LT N et Stockholm.) Symchro- ‘ o Tessiegs A
251.5| 1103 1 Barcelona, EAJ15 (Aqqoc Nat. ) (Spam) pe | oS ob s 230.6 1301 0.25| Karlstad (Sweden) o Jn':'-;ed o
251.5| 1193 1 Almeria, 15AJ18 (Spain) o BB R Y it 230.6| 1301 0.2 | Halsingborg (Sweden) .. J l oo s
249.6 | 1202 == Prague, No. 2 (Czcchoslovulua) (Temporary) .......... 230.6| 1301 0.2 | Umea (Sweden) o RO A
2496 1202 0.2 ]\almnr (Sweden).  (Provisional) y. 558 T ok oo |l 22741 1310 0.5 | Uddevalla (Sweden) .. .- o etk S P
249.6 | 1202 0.8 | Juan-les-Pins, Nice (France) .. R s borre e -men A 1226 ! 1328 0.15 | Hiidiksvall (Sweden). (Provisional) OO BEEuE e
247.71 1211 10 Trieste (Italy) .. - - i o R oo || 224.4) 1337 1 Cork (Irish Free State). . A =3 PO e
24591 1220 0.3 | Varberg {(Sweden) - = e T o oo 4l 22171 1353 10 Fécamp, Radio- Normandle (I‘rance) - i
245.9| 1220 0.01 | Bloemendal {Holland). (Sunda_ys only e Lo N 221.4| 1355 0.4 | Helsinki, No. 2 (Finland) e =
245.9| 1220 0.5 | Berne (Switzerland) .. e oo N 219.9! 1364 0.3 | Béziers (Flance) e = o) Keke
245.9| 1220 0.4 | Cartagena (Spain) - 3 o o il e Ty 218.5| 1373 0.5 | Flensburg (Germany) .. x o O BT
245.9| 1220 0.2 | Eskilstuna (Sweden). (Relays Stockholm) .. |..... L Yoo 218.5| 1373 0.5 | Salzburg (Austrm) (Relays Vienna) N SR <
245.9| 1220 0.25| Cassel (Germany). ~(Relays Frankfur?) a2 oo B ey 217 | 1382 0.5 | Konigsburg (East Prussia) (Germany) S U
245,91 1220 0.5 | Linz (Austria). (Ielays Vienna) T, Howl| EERIRE o, 215.6 | 1391 0.2 | Halmstad (Sweden) .. 5 = | O T
245.9| 1220 0.5 | Pietarsaari (Finland) .. a X STEN e 215.6 1391 0.1 | Brussels, Radio-Conférence .. = | [ s ot
245.9| 1220 0.4 | Siille (Sweden). (Relays Stockholm)  uu |eeiiinnn 214.4| 1400 10 Warsaw, No. 2 (Poland) o -
245.9| 1220 0.5 | Turku (Abo) (Finland). ‘I{clays Helamkn ........ o || 209.8]| 1430 —_ Budapest, No. 2 (Hmwary) - <.
244.1| 2229 0.5 | Basle (Switzerland) o S AP 207 1450 0.15| Boras (Sweden) . = -
242.3 | 1238 1 Belfast (N. Ireland) .. B iy o o P 206 1460 0.2 | Ornskoldsvik (Sweden) P
240.6 | 1247 0.5 | Stavanger (Norway) .. i o s s A 204.1 | 1470 0.2 | Givle (Sweden) . = o
2389 1256 2 Niirnberg (Germany). (Relays Munich) .. |...oon... 202.7| 1480 0.25 | Kristineham (Sweden) g u o o
237.2| 1265 0.2 | Orebrd (Swe(len) (Relays Slockholm) PR M ,ll 201.3| 1490 0.25 | Jénkoping (Sweden} . il o = Al
236.2] 1270 3 Bordeaux, Sud-Ouest (France) (R o el 195 | 1530 0.2 | Karlskrona (Sweden) .. - - v fesanemeoom
235.51 1274 0.07 | Nimes (France) in — v N TS
PRINCIPAL SHORT-WAVE STATIONS.
(N.B.—Times of Transmission, given in parentheses, ars approximate Only and represent B.S.T.)
= [ ] | = P
B gl g 5 | 2 &
S 81 ggb Call Tuning €48 | 248 Call . Tuning
g-—g § &l Sign. Station. Positions. ’§"‘ § & 2 Sign. Station. Position3.
3 - bl
EC & H g & @
14.28 | 21,018 | oK1 Podchmdy (Czechozlovakia) el P A 34.68 | 8,650 | W2XV Long Island, N.Y. (UJ.S.A.). (Fri. 23.00)
14.55 | 20,618 | PMB Malubar (Java). (Daily 11.00- 16. 00} oo feerveienn. 36.92 | 8,125 | PLW Bnndocng (Java). (Daily 11.00-15.00) .
15.5 19,350 — Naney (Franece). (Daily 21.00-22.00) .. L......... 37.2 $,060 | OUITH Vienua (Techn. Collegc) (Mon. and
15.93 | 18,830 | PLE Bandoeng (lava). (Zwves. 14.40-16.40) .. l ........ Thurs. 21.30.)
16.3 | 18,100 | PCK l\oot\\uk (Holland). (Daily 16.00) e WAL NS . 28.0 7,890 | PK3BK Socrabaia (Java). (Zues., Fri., Sal. 11.40)
16.32 | 18,330 | FZA Saigon (Fr. Indo China). (Sun. 19.00- |........ .. i 39.7 7,656 | HKF Bogota (Colombia). (IF esiingiiouse Labs.)
21.00.) 40.7 7,370 | X264 Nuevo lLaredo (Mexico). (Thurs 17.00). .
16.57 | 18,105 | WOXAA Chicago, 111, (U.S.A.). (Relays iWWCFL) 41.0 7,320 | HSIP2 Bangkok (Siam). (Mon. 14.00)
16.82 | 17,804 (044 l\?gt\l\ ulk (‘Igo)lland), Voicc of Holland.” 41.5 7,320 — B%dsu{)gs)t (liungary). (Tech. Sch. ) (07..,0—
a .10,
16.9 | 17,750 | HSP Baugkok (Siam). (Sun. and Tues. 21.00) |.......... 41.5 7,230 | HBOD Zurich (Radio Club) (Switzerland). (1st
18.4 16,300 | PCL Kootwijk (Holland). (Lecague of Nalions {...ooeeenn and 3rd Sun.)
alion.) 41.6 7,211 | EARS8 Teneriffe (R ndm Club) (Canary Iflands).
19.56 | 15,310 | W2XAD SouthOS(;hcnectady, N.Y. (USA). (Daily |-oceeeeee. 41.7 7,195 | VS1AB Qix;%t,n;zoies q(ol\l)alm States). (Sun. and
€d
19.68 | 15,244 | FYA Pontoise (France). (( olnmal Stn. E-W)eo {ieeieeenns 42.0 7,143 | VK2HR | Sydney (Australia) .
19.72 | 15,210 | WBXK East Pittsbureg, Pa. (U.2.A)). (Relaya .......... 43.0 6,970 | EARIIO Madrid. (Tues. and ‘Sat. 23.30
KDK A. 43.0 6,070 | PK3BK Soerabaia (Java). (Tues.and T ure 11. 10)
19.73 | 15,200 | DJB 7eesen (Germany). (Daily 14.00-18.00).. |........ L. |i 45.0 6,667 | FMBKR Constantine (Algeria). (dlon. and Fri.
19.84 { 15,120 | IVJ Vatican State, Rome. (Daily 12.00) o Apa e A MOAK, 23.00.)
20.5 14,630 | XDA Chapultepeg (Mexico). (Daily 20. .50) S| DAY 350 45.0 6,667 | PL3CH Socrabaia (Ju\'u) (Mon., Wed, 12.40) ..
21.5 | 13,950 — Bucharest University (Roumania). (IFed. |...c.oo0oes 45.38 | 6,611 | REN Moscow 3 g 2ol =
and Sal. 20.00.) 46 69 | 6,425 | W3XL Bound BrOOL N.J. (U.8.8). (Fri. and
23.38 | 12,820 — Rabat (Morocco). (Sun. 12.30) .. .. ... ieveee Sat. 22.00
24.0 |12,500 | CT3AQ Funchal (Madeira). (Zues. and Thurs. |....vee...|| 48.0 6,250 | CN SMC Casablanca (MOI‘OO(‘O) (Relays Rabatl) ..
16.30-12.30.) 48.35 | 6,205 | HKC Boegota (Colombia). (Daily 16.06)
252 | 11,900 FYA Pontoise (krance). (Colonial Stn. N-S).. 48.62 | 6,170 | HRDB Tegucigalpa (Hondurag). (Daily 01. 00)
25.25 | 11,880 | WEXK Ea.st Plttsburg, Pa. (US.A.). (Relays 48.65 | 6,167 | X1F . Mexico City (Mexico)
DK A.) 48.8 6,147 | VEOCL Winnipeg (Canada). (Dmly m Sun. 00, 30)
25.27 [ 11,870 | VUC Cn{(g:{,tr;a) (india). (Weekdays 02.45 and [.......... 48.86 | 6,110 | W8XK LaISxtDKlttib“rg’ Pa. (U.8.A)).  (Relays
25.34 [ 11,840 | \WOXAA | Chicago, Tl (U.8.A.). (Relays WCEE)= 3355 w.. || 49.02| 6,120 { W2XE Lon‘g Island, N.Y. (U.S.A.). tRelays
25.4 {11,810 | 2RO Prato : 3meraldo, TRome. (16.00 and 19.30) |.ceueeees.
25.42 | 11,860 | VEIGW Bow mmxvllle (Canada). (Daily 19.00- |.......... 49.05 6,122 | F3ICD Saigon (F‘r Indo China). (Paily 12.30) ..
09.00.) 49.18 | 6,100 | W3XAL Bound Brook, N.Y. (Relays WJZ.) ..
2546 | 11,777 | F3ICD Smgon (Fr. Indo China). (Fri.1530) .. |.....c....|| 49.22| 6,085 VEOGW Bowmanville, Ont (Canada)
25.5 11,760 | XDA Chapultepee (Mexico). (Daily 21.00) .. l.......... 49.34 | 6,080 | WIXAA | Chicago, Ill, (U .A.). (Relays IV ‘CFL) .
25.53 [ 11,750 | G5SW Chelmsford.  (Relays Daventry National |.......... 49.34 | 6,080 { W2XCX | Kearny, N.J. (U.S.A.). (Kelays W'OR) .
daily, ex. Sun.) 49.4 6,072 | UOR2 Vienna. (Tues. 13.00, Thurs. 15.00, Sat.
25.63 | 11,700 | FYA Pontoise (France). (Colonial Stn. E-W, {..... o o 23.00.
daily 21.00.) 49.4 6,072 | ZTJ Jobannesburz (S. Afriea). (Daily 16.30)..
26.22 | 11,440 | DA Nauen (Germany). (Fri., Sal., Sun. |.....o....|[ 49.43| 6,069 | VEICS Vancouver, I3.C. (Capada) ..
DHC 22.00.) 49.46 | 6,065 -— Motala (Sw edcn% (Relays Slocl’hol'm) e
28.2 10,365 | PLR Bandoeng (}Java). (Dazly 11.00-15.00) . 5 .. || 49.5 6,060 | W3XAU Phlladel lna a.  (U.S.A)) (Relays
28.98 | 10,350 | LSX Buenos Aires (Argentina). (Daily 21. 30° wce
29.3 10,238 | TI4NRIH | Heredia (Costa Rica). (Daily 23.00 an 49.5 6,060 | W8XAL Mason, Oth (U.S.A.). (Relays W LW
03.00.) 49.5 6,060 | VQTLO Nairobi (Kenya Colony). (Daily 16.3 Yoo
30 10,000 — Belgrade (Yugoslavia). (Mon. 21.00) .. 49.59 | 6,050 | VEICF Halifax (Nova Scotia). (Rclays CHNS)..
30.4 9,869 [ EAQ Aranjuez (Spain). (Saf. 19.00) 3 49.67 | 6,042 | W2XAL Coytesville, N.J. (U.S.A.). (Relaus
31.10 9,610 | OS2PJ Bangkok (Siam). (Mon, 02.00- 05. 00) IWRNY.
31.25| 9,598 CT1AA Lisbon (Portugal). (Fri. 23.00) . 11y .| 49.7 6,040 | PK3AN Soerabain (Java). (Daily 11.40? > oo
31.28 9,590 | VEK2ME Sydney (Australia). (Sun “01. 00 11. 00 o eesmenss || 49.83 1 6,020 | WIXF Chieago, Ii. (1J.S.A.). (Relays IVENR)..
18.00.) 49.96 | 6,005 | HIRD3 Tegucigalpa (Honduras). (Daily ex. Sun.
31.3 9,582 | W3X AU | Philadelphia, Pa. (U.S. '\ Yo (Da@ly ex. li. e oo e 00.00-05.00.)
Thurs. and Fri. 21.00 50.0 6,000 | EAR25 Barcelona. Radio Club (Spain). (Sat.
31.35] 9,570 | W1XAZ Enst, %rmgﬁeld Mass. (U S.A.). (Relays }.....o0u0e 21.00.)
BZ. 50.0 6,000 | RW59 Moscow B> o =
31.35 9,570 | 8R1 Poeen (Poland). (7Z'ues. and Thurs. 19.30) |.....«....[| 50.0 6,000 — Bucharest (Rouman a) o5 oo
31.38| 9,560 | DJA Zcesen (Germany). (Darl/ AUEOON . i B= o celo shel s 50.0 6,000 | ZL3ZC Christchurch (New Zealand). (Wed. 03.00,
31.48 | 9.530 | W2X AF | Schenectady, N.Y.(US .(Relays WCY) R N, Saf. 07.30.)
31.51 9,520 | OXY Skamlebaek (Denmurk) “{Relays Copen: |.u..... ...1] 50.26} 5,970 | FIVJ Vatican State, Rome. (Datly 20.00) 50
hagen.) 51.22 | 5,857 | XDA Chapultepee (\lemo)
31.55 9,510 | VEK3ME Melhonrne (Australia). (Wed. and Saf. l....... ...|| 54.52 | 5,502 | W2XBI | Brooklyn, N.Y. (U.8.A.). (R('Iays W(’GU)
11.00.) 58.0 5172 | OK1IMPT | Prague (Czechoslovakia). (ZTues. and Fri.
21.75| 9,450 - Rio de Janeiro (Brazil). (Daily 23.30) .. 20.30.)
31.86 0,4115| PLV Bandoeng (Java). (Tues. 14.40) 58.3 5145 | PMY Bandoeng (Java). (7ue< 11,40,
32.26 9,300 —— Rabat (Moroeco). (Sun. 19.00) 62.5 4,800 | W2XV Long Tsland, N.Y. (U.8.A.). U’:z
32.85 9,130 | 1BSOC Zuvich (Switzerland)., (Daily 11. 30-22, 00) | 70.2 4.273 RW15 | Khabarovsk ’(Russia). (Dazly 10.00-
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BARCELONA
RADIO-BARCELONA, Call EAJ1, 349 metres;
8 kW.—12 Noon, Chimes from the Cathedral
and Weather Forecast. 2.0 p.m., Light Music
on Gramophone Records. 2.30, Concert by
the Station Sextet. 3.0, Theatre Notes,
Popular Music on Gramophone Records and
Film Review. 3.20, Sextet Concert (contd.).
4.0, Programme for Hospitals and Benevolent
Institutions with Gramophone Records. 5.0

to 6.30, Interval. 6.30, Light Musie on
Gramophone Records. 7.0, Concert by the
Station Orchestra: Sevilla de mis amores

(Ibarra); Waltz from A Waltz Dreamn (0.
Strpuss; i Melody (Rubinstein); Marifias
(Milkin by Antonio

. 1.30, Song0 Recitat
Cavalliere (Tenor): Song from La Calesera
Alonso); Cangé d’amor i de guerra (Marti-
nez Valls); Song from Los de Aragon (Ser-
rano); Soug from Carmen (Bizet). 8.0. Agri-
cultural Talk n Catalan. 8.10, Vocal and
Orchestral Concert. Soloist: Rumén Aliaga
(bass). Aria from Don Giovanni (Mozart) ;
Aria from Don Carlos (Verdl); Pidce roman.
tique (Chaminade); Gavotte (Chaminade);
Serenade from Faust (Gounod) ; Selections
from Maruxa  (Vivés); Werceuse-Réverie
(Sgamnbatl). 9,0, Dance Music by the Melody
Boys, relayed from the Excelsior Dance Hall,
10.0, Programme for Women. 10.30, Request
Gramophone Concert, followed by Chess
Lesson. 12 Midnight (approx.), Close Down.

BASLE.—See Schweizerischer Landessender.

BELGRADE

430.4 metres; 2.5 kW.- 6.55 p.m., Time Signal
and Programme Announcements. 7.0, Recital
of Humorous Songs by. Bosko Nikolic. 1.30,
Concert of Waltzes by the Station Orehestra.
Flower Waltz (Techaikovsky); Valeiki (Sme.
tana); Valse triste (Sibelius); Wiener Blut
(Joh. Strauss); Valse triste (Nedbal); borf-
schwalben aus Oesterreich (Josef Strauss).
8.0, Talk, followed by Sports Notes. 9.0,
Gramophone Concert. La Tosca—Opera
(Puccini), with Introductory Talk. In an in-
terval at 10,0 (approx.), News. 11.0 (approx.),
Dance Music on Gramophone Records.

BERLIN

KONIGS WUSTERHAUSEN, 1,635 metres;
60 kW.—11.0 a.m., Talk on Music: Celebrated
Contemporary Pianists, 11.30, See Leipzig.
120, See Hamburg. 2.0, Talk: The Poet
Lo his Ladies—Goethe to the time of Rilke.
2.30, See Frankturt, 3.35, Agricultural Talk
4.0 to 6.30, Sce Berlin (Witzlehen). .30,
Ernst Keienburg reads a short story. 1.0,
Report of an Andalusian Festival, 7.20,
ch_dmg. 7.30, See Leipzig. 7.50, See Berlin
(Witzleben). 8.0, See Munich. 10.20,
Weather Forecast, News Bulletin and Sports
Notes. 10.35 (approx.), See Berlin (Witzte.
ben). 12.30 a.m. (Monday), (approx.), Close

Down.
BERLIN

WITZLEBEN, 319.5 metres; 1.5 kW. 11 a.m.,
Qramophone Coneert of Classical Music.
11.30, See Frankfurt. 12 Noon Sce Ham-
burg. 2.0 p.m., Programme for Children.
2.30, See Frankfurt. ,3.35 (approx.), Talk:
Students as International Guides. 4.0, Con-
cert of Light Music and Dance Music, re-
layed from the Krollgarten. 4.35, Report of
the Races for the Grand Prix of Berlin. re-
layed from the Grinewald Course. 4.50,
Concert (cont.). 5.30, Sports Relay from the
Berlin Summer Exhibition. 5.45, Concert
(cont.).  6.30, Talk: The Open Air Theatre.
6.55, Pianforte Recital of Chopin’s  Music:
Sonata in B flat, Op. 58. 7.20, Alax Kretzer
reads from his own works.  7.50, Sports
Notes. * 8.8, Concert, by the German Concert
Orchestra, conducted by Gustav Uavemann,
Soloist: Ludwig Ilofmann (Bass-Baritone);
Snite, Die Fi6te von Sanssouci (Graener);
Nocturne, Op. 13 (Trapp); Pance Snite
(Hofler); Intyoduction to The Mastersingers
(Wagner); Elder Monologue, from The
Mastersingers; Introduction to Act Three of
Lohengrin  (Wagner); Entry of the (ods
fnto Valhalla from Das Rheingold (Wagner);
Wotan's Farewell and the Fire Music from
The Valkyries (Wagner); Overture, Tann-
hiinser (Wagner). In the interval. News
Bulletin and Sports Notes. 10.0, Weather
Forccast, News Bulletin and Sports Notes.
1015 .(approz.). Dance Music by Hans
Schindler and hi§ Orchestra. 12.30 a.m.
Monday (approx.), Close Down.

BERNE.—Sce Schweizerischer Landessender.

BEROMUNSTER. — Sce Schwelzerischer
Landessender.

'BODEN.—Sce Stockholm,
BODO. -8¢ce Osio.

T'ORDEAUX-LAFAYETTE

304 metres; 13 kW.—12 p.m., Relay from
Paris (Ecole Supérieure), 447.1 metres. 2.0,
Relay from Parls or a local Transmission.
2.30 (approx.), Running Comimentary on the
Cyeling Tour of France. 6.15 (approx.),
Radio Journal. 7.55, Talk for Ex.Servicemen.
8.10, Lottery Results. 8.15, Running Com-
mentary on the Cycling Tour of France.
8.35, Popular Music on Gramophone Records.
9.5, Popular Concert on Gramophone Re-

cords
BRATISLAVA

279 metres; 14 kW.—4.30 p.m., Concert, re-
layed from Piestany. 5.30, Talk on RBombay.
5.45, Variety Music on Gramophone Reecords.
6.15, Concert relayed from the Museum Café.
7.0, See Brrno. 8.0, See Prague. 8.5, Wed-

Wireless Worldl

Organ recital. Instrumental concert. Military Band

vice in connection with the Wesleyan Methodist Con-
ference, 1932, relayed from Central Hall, Manchester.

Gardeners’ Service, relayed from Wilmslow Parish
Vocal and instrumental concert.
Catholic service from St. Sebastian’s Roman Catholic

Orchestral concert. Service from Crane Street Baptist

Service from Fisherwick Presbyterian Church, Bel-

Concert by Utrecht Municipal Orchestra.

** The Duchess of Chicago ** light opera.

JULY THE SEVENTEENTH.
PRINCIPAL EVENTS OF THE DAY:
AT HOME
NATIONAL
concert. Orchestral concert.
Concert from Ostend.
LONDON Orchestral concert.
REGIONAL  St. Mark's, North Audley Street.
MIDLAND Military Band concert.
REGIONAL Parish Church, Birmingham.
NORTH
REGIONAL Church,
Church, Fairfield,
programme.
WEST
REGIONAL Church, Pontypool.
SCOTTISH National programme.
REGIONAL
BELFAST
fast. National programme.
ABROAD
BRUSSELS Concert from Knocke Casino.
No. 2
HUIZEN
PRAGUE Jazz compositions by
fortes.
ROME
STRASBOURG A day at the Nancy Exhibition.
VIENNA

Concert by the Vienna Symphony Orchestra.

Violin recital. Ser-

Service from
Band concert.

Service from St. Martin's
Instrumental concert.

Pianoforte recital.

Roman

Liverpool. London Regional

National programme.

Czech composers for two piano-

ding Waltz—Operetta in Three Acts (Pohl
and Moor). 10.0, See Prague. 10.20, Pro-
gramme  Announcements. 10.25, bngﬂny
Music relayed from Piestany.

BREMEN.—Sce Hamburg.

BRESLAU

325 metres; 1.0 kW.; and GLEIWITZ, 253
metres.—11.0 a.m., Talk: Holiday Reading.
11.35, Two Talks: (a) Aquarium Lore and
(b) Protection of the Forest in Summer.
12 Noon, 8See Hamburg. 2.0 p.m., Ncws
Bulletin. 2.10, Talk for Farmers. 2.30 to
3.30, See Frankfurt, 3.30, Talk: The His-
tory of Olympic Games. 4.0, Concert hy the

Bad Kudowa Orchestra. 6.0,- Talk on The
Sileslan. 6.30, Light  Concert. 7.15,
Weather Forecast and Sport Results. 7.30,
Der Geiglefranze—Radio Play in the Silesian
Dialect (Ilans Rossler). 8.50, News Bulle-
tin. 9.0, Mandoline and QGuitar Recital:
Weihegruss (J. Huber); Oriental March
(Kolmaneck) ; Prelude  in D Minor
(Wirth); Prelude in C (Wirtls) ;
Musette (Wirth); Ballet Suite (H. Sieg-

mund); Theme with Variations, Sarabande,
German Dance (Wirth). 10.0, Time Signal,
Weather Forecast, Press Review, Sports
Notes and Programme Announcements.
10.30  from Berlin (Witzleben). Danece
Music by the Hans Schindler Jazz Band.
12 Midnight, Close Down.

BRNO

342 metres; 35 kW.—4.0 p.m., Concert by a
Military Band, relayed from the Josefovsky
Restaurant: March (Terjung); Overture,
The Kiss (Smetana); Selcction (Suk-Ober-
thor); Tango, Juanita (Oberthor); Selec-
tion from Il Trovatore (Verdi); Slovak and
Czech Dances (Novak); Polka (Voldan);
Slav Dance (Dvorak); Serenade (Zita);
Oriental Scene (Sebek); Selection (Pilat).
5.30, Popular Music on Gramophone Records.
6.0, German Transmission: Report on the
Moravian Rowing Championship. 6.45,
Political Taik. 7.0, Jazz Music. 8.0, Sce
Prague. 8.5, 8ec Bratlslava. 10.0, Sce
Prague. 10.20, Ncws. 10.25, See Prague.

BRUSSELS (No. 1)

I.N.R., 509 metres; 15 kW.—5.0 a.m. and
at hourly Intervals throughout the day.
Pigeon Flying Report. 12 Noon, Organ
Recital by Louis Joos, relayed from the
Carmelite Church. 12.40 p.m., Edgard
Souffret in his own Works. 1.0, Le
Journal Parlé. 110, Conecert of
Music on Gramophone Records. 5.0, Or-
ehestral Concert, conducted by A. i?elle-
man, relayed from the Café du Grand
Hotel, Antwerp. 6.30, Pianoforte Recital
by Simone Ilaye: Preludes (Chopin) (a) in
B minor, (b) in F minor, (cl.z in E
major, (d) in B flat minor; La Fille aux
cheveux de lin (Debussy); Minstrels (De-
bussy); Selections from Suburbio (Mom-
pou); Preludes in F minor and G minor

(Rachmaninov). 6.55, Light Music on
Gramophone Records. 7.15, Religious Ad-
dress.  7.30, Le Journal Parlé. 8.0, Popu-

lar Music on Gramophone Records.
Reading. 8.30, Light Music on Gramo-
phone Records. 8.45, Talk and Readings:
A Belgian Author, Albert Ghislain, 9.0,
Orchestral Concert, conducted by Francois

§.20,

Ruasse, relayed from the Kursaal, Ostend.
Soloists:  Yvonne Gall (Songs) and 1I.
Clockers (Violin) ; Spanish Fantasia

(Gavaert); Judex (Gounod); Violin So'o:

Polonaise in A (Wieniawsky); Song: Air
from Louise (Charpentier); Selection from
Lohengrin  (Wagner); Song: Air from

Thais (Massenet); Selection from Deidamia

(Rasse).  10.30, Lc Journal Parlé. 10.40,
Dance Music relayed from the Kursaal,
Ostend.

BRUSSELS (No. 2)

N.LR., 338.2 metres; 15 kW., Programme in
Flemish.—12 Noon, Orchestral Concert con-
ducted by André Felleman, relayed from the
Grand llotel, Antwerp. 12.40 p.m., Flemish
Song Recital by Q. J. van Trigt (Songs) and
R. Vander Spurt (Planoforte). 1.0, Le Jour-
nal Parlé. 1.10, Organ Recital by Louis Joos,
relayed from the Carmelite Church. 1.30,
Popular Gramophone Music. 5.0, Orchestral
Concert conducted by Jean Kumps. 6.0,
Song Recital from the Music of Rohert van
Tomme. Soloist: E. Walraevens. the com-
aoser, accompanying. 6.15, Light Music on
ramophone Records. 7.15, Religious Ad-
dress.  7.30, Music Review by Lode Ontrop.
8.0, Orchestral Concert conducted by Jean
Kumps. Soloist: Ria Lenssens. 8.45, Pro-
gramme by Remy Angenot. 9.0, Concert
conducted by Karel Candael, relaved.from
the Knocke Casino. Soloist: J.” Thomas
(Songs). After the Concert. Le Journal
Parlé and Dance Music relayed from the
Kursaal, Ostend. 11.0 (approx.), Close

Down.
BUCHAREST

391 metres; 12 kW.—9.15 a.m., Programme
for Children. 9.30, Religious Address. 9.45,
Choral Selections of Sacred Music. 10.0,
Concert of Romanian Music by the Puciano
Orchestra. 11.0, Light Music on Cramophone
Reeords. 11,45, Time Signal and News Buylle-
tin. 12 Noon, Popular Musi¢ on Gramophone
Records. 3.0 p.m., Programme for Peasants.
4.0, Concert of Light Music and Romanian
Music_by the Tonesco Orchestra. 5.0, News
and Time Signal. 510, Concert by the
Tonesco Orehestra (contd.). 6.0, Educational
Talk. 6.40, Carmen—Opera in Four Acts
(Bizet) on Gramophone Records. News in
the intervals.

BUDAPEST

550 metres; 18.5 kW.—9.0 a.m., Press Re-
view and Beauty Culture. - 10.0, Protestant
Service. 11.0, Catholic Secrvice, followed by
a Concert by the Royal lungarian Orches-
tra, conducted by T. Polgar: Overture, Ray-
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mond (Thomas); Petite Suite (Bizet); Le
rouet d'Omphale (Saint-Saéns); Selections
from Manon Lescaut (Puccini); Ballet from
Sylvia (Delibes); Waltz from Eugen Onegin
(Tchaikovsky); Suite from Sigurd Jorsalfar
(Grieg). 2.0 p.m., Popular Music on Gramo-
phone Records. 3.0, Agricultural Talk. 3.45,
Concert by the Virany Orchestra, followed
by Time -Signal and Weather Report. 5.0,
Talk. 5.15, Concert by the Postal Officials’
Orchestra. comdueted by V. Roubal. 6.45,
Recital of lungarian Songs by Imre Pallo
and the Farkas Czigany Orchestra. 8.0,
Sports and Racing Netes. 8.15, Cabaret Pro-
gramme. 10.15 (approx.), Time Signal and
Sports Notes, followed by a Concert hy the
!l\‘lar;‘dits Orchestra, relayed from the Rajna
ark.

CASSEL.—Sce Frankfurt,

COPENHAGEN

281 metres; 0.75 kW.; and KALUNDBORG
1,153 metres; 7.5 kW.—8.30 a.m., Physical
Culture Course. 10.0, Divine Service from
the Garrison Church, 11.30, Weather and
News. 12.0 Noon, Town Ilall Chimes. 12.2
p.m., Orchestral Concert, conducted by
Walther Meyer-Radon. 2.0, Divine Service
relay. ‘3.30, Accordion Recital by Alex and
Richard. 4.0, Band Concert from the
Faelledparken. Conductor, F. Hemme:
Marche lorraine (Ganne); Waltz, Amélie
(Lumbye); Bercense from Jocelyn (Gounod):
Russian  March (Méller); Overture, 1812
(Tchaikovsky): March of the Gladiators
(Sousa); Waltz, Gold and Silver (Lehur);
Polka (Lumbye); Potpourri, Sang og klang.
Saa ruller jig med dis (Andersen;; The
Parade of the Tin Soldiers (Jessel); The
Match Parade (Wehle); Heinzelmiinnchens
Wachtparade (Noack). 6.20, Talk: South
American Volcanoes. 6.50, Weather and
Ncws, 7,15, Time Signal. 7.16, Sports Notes.
7.30, Radio Ball for Children. Reading in
the interval. 9.30, Talk (to be announced).
10.0, News Bulletin. 10.10, Coneert of Slav
Music by the Station Orchestra, conducted
by Walther Meyer-Radon: Overture, Ruses
@'amour (Glazounov); Two Selections from

.the Slovak Suite (Novak); Selection from

Boris Goudonov (Moussorgsky); Selections
(Dvorak). (a) Siavonic Dance, in G minor,
(b) Waltz In A, (¢) Festival March. 11.0,
Dance Music by Teddy Petersen and his
Urchestra, relayed from the Wivex Restau-
rant.  In an interval at 12 Midnight,
Chimes from the Town Hall. 12,30 a.m.
(Monday), Close Down.

CORK.—See Dublin,

DANZIG.—See Heilsberg.

DRESDEN.—See Leipzig.

DUBLIN

Call 2RN; 413 metres; 1.2 kW.; and CORK,

224.4 metres.—8.30 p.m., Time Signal. 8.32,
Mary Roughan’s Instrumental Trio. 8.45,
Bass-Baritone Solos by M. 0'C. Maguire.

9.0, Talk, illustrated by @Q. Crofts (Tenor).
9.30, Pipes Selections. 9.45, Talk: The Ad-
ventures of Ellis Paliner. 10.30, *Cello Solos.
10.50, Instrumental Trio. 11.0, Time Signal,
News, Weather Report and Close Down.

FECAMP

223 metres; 10 k\W.—6.0 to 8.0 p.m. Pro-
gramme in English hy the I.LB.C. 6.0 p.m.,
Programme for Children. 6.30, Song Re-

cital. Vocalists: May Southern (Soprano),
Jiugh Merchant (Tenor), Edith Rest (Con-
tralto), and R. D. Stimpson (Baritone):
Rose in the Bud (Foster); Garden of Happl-
ncss (Haydn Wood); The English Rose (Ger-
man); Take a Pair of Sparkling Eves (Sulli-
van); Love, Come to my Aid (Saint-Saéns):
Softly awakes my Ileart (Salnt-Saéns);
Eleanore (Coleridge-Taylor); Drink to me
only (Calcott). 7.0, Symphony Concert con-
ducted by Bernard Muir: Overture, Die
Fledermaus  (Strauss); Chinese Fantasy
(Deppen); Air on the G String (Baeh): Two
Hungarian Dances (Brahms); Alr de Ballet
(llerbert) ; Rakoczy March (Berlioz); Scarf
Dance (Chaminade). 7.30, Concert: Thank
God for a Garden (dei Riego); Little Grey
liome in the West (Lohr); Mother Town
(Squire) ; 1t 1 might come to You (Squire):
Wait (d'Dardelot); In an Old-Fashioned
Town (Squire); Song of the Flea (Mous-
sorgsky); The King Went Forth (Kd&ner-
mann). 8.0 to 9.0 Programme in French.
9.0 till Close Down, Programme in English

by the I.B.C. 9.0, Concert by the I.B.C.
Light  Orchestra  conducted by  John
English : Morning, Noon and Night

(Suppé): Dance of the Clowns (Smetana).
Valse Bluette (Drigo): Intermezzo from
Cavalleria Rnsticana (Mascagni); Selection
from The Merry Widow (Lehir); Indian
Love Cuall (Friml); Mignonette (Friml);
Down by the Old Mill Stream (Kempinsky).
9.30, The Limhbey Quartet; Down in the
Cornfield; Darkies in the Farmyard: The
Vagahond; Swing Low; Goodbye, Brother;
Nellie Gray; My Old Shako,; Polka Serenade:
liome. Sweet l1lome. 10.0, The Defence of
Fort Vaux—A Chapter in the Epic of Ver-
dun. 11.0, Concert: Get Gay; The Queen
was in_the Parlour; It always starts to
Rain; Cuban Love Song; The Toy Town
Guards; The Little old Church in the Valley;
Long Ago; They never go to Bed 'n China.
11.30. Concert: Sweet Adeline; Ain‘'t that
too Bad; I lost my Gal again; In the Hilla
of old Virginia; Egyptianella; Rosalita: The
Magic of a Waltz with You; In the Shade
of the old Apple Tree. 12.0 Midnight, Dance
Music by Thc Ibeolians: Nevertheless; Who
am I? You brought a new Kind of Love to
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EDITORIAL COMMENT.

Frequency Modulation and
Interference.

LSEWHERE in this issue will

be found an article dealing with

an unpleasant form of inter-

ference which may be occasioned
by frequency modulation in a transmitter.
Since there is little which can be done
at the receiver to relieve matters, its
elimination is essentially a transmitting
problem, and should receive the careful
attention of those concerned.

The amount of frequency modulation,
and hence of interference, appears to
depend very largely upon the extent
to which the normal intentional modnla-
tion is carried, and it would appear
that one solution of the problem would
be merely the setting of a lower limit
than that now imposed for the maximum
permissible modulation depth. Since this
would also mean a lowering of the average
modulation depth, it might be argued
by those responsible for the technical
side of British broadcasting that the
resulting loss of signal strength would
prove unacceptable to a majority of the
listening public.

We do not believe that this would
be the case, however, for we do not
necessarily advocate that the modulation
depth be reduced proportionately on
all the items of the broadcast programme.
From the point of view of interference
it would probably be sufficient to reduce
the average modulation depth only on
those items in which passages of great
intensity are of frequent occurrence—
items such as military bands or speech.

We have previously had occasion to
refer from an asthetic viewpoint to the
habit of the B.B.C. of broadcasting
speech, and especially the News Bulletin,
at a strength altogether incommensurate
with that of a preceding musical item.
Now speech is peculiar for its frequent
passages of great intensity, so that the
transmitter may often be deeply modula-
ted, and a maximum of interference with
other stations occurs. This is not all,
however, for it is believed that this
deep modulation is responsible for much
of the unsatisfactory quality of speech
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found with even the best apparatus.
We would submit to the B.B.C.,
therefore, that a reduction in the average
modulation depth, in particular when
items such as military bands and speech
are broadcast, would result in less
interference of all types with other
stations, better quality of reproduction,
and a more natural and pleasing balance
between the different programme items,
If the B.B.C. feel any doubt as to the
reception by the general public of any
such change, we would suggest that they
try using the lower modulation level
from the London Regional transmitter,
while adhering to the present arrange-
ments for the London National, for a
period of, say, three months. During
this time both technical and non-tech-
nical listeners would be afforded an
opportunity  of making a direct and
rapid comparison between the two modu-
lation depths, and it would then be
possible to form a more accurate opinion
than at present as to the most generally
satisfactory level for modulation.

Our Thanks.

E could not allow this issue
/ to appear without including
a message of thanks to our
readers for the interest they
have shown in The Wircless World in
its new form. Ever since the announce-
ment of the change we have been re-
ceiving day by day a large post with
messages of congratulation or suggestions
for future numbers, which have been sent
in response to our invitation for the views
of our readers. Arrangements will be
made to bring together all the suggestions
which have been put forward, and these
will then receive very careful considera-
tion. We are already convinced of the
usefulness of many of the proposals.
We have had a few comments on the
change in the size'of the page, but we
take this opportunity of explaining that
this change was necessary in connection
with technical considerations of printing,
in order to accommodate the additional
pages. It is gratifying to find that the
majority of the letters indicate that the
change of size is appreciated.
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A DEFECT IN

Wireless Warldl

JULY 22nd, 1932.

TRANSMISSIONS.

Frequency Modulation as a Little-known Source of Interference.

Y no means the least of the problems
of broadcast reception is that con-
nected with the elimination of
interference. In spite of the in-

creased knowledge of the subject, the rapid
growth in both numbers and power of broad-
casting stations within the last few years has
so greatly increased the difficulties of the
receiver designer that the improvements
which have been made do not always appear
obvious.  The vast strides forward which
have been made in selectivity since the intro-
duction in this country of the band-pass filter
by The Wireless World in 1929 are not
readily apparent, for they have been accom-
panied by an even greater increase in the
congestion of the ether.

The types of interference discussed in this
article will be only those caused by the
different broadcasting stations themselves,
and no account whatever will be taken of
other forms such as Morse, atmospherics, and
electrical interference. Until recently, only
two forms of interference  were generally
found, modulation interference and carrier
heterodyning ; but the introduction of highly
selective receivers has caused sideband
heterodyning to become more noticeable be-
cause it is no longer masked by other types.

Fig. 1.—The envelope of an amplitude modulated

wave, in which the amplitude of the H.F.

oscillations varies in accordance with the
modulation.

'A fourth type of interference, which it is
the purpose of this article to discuss, has
also recently become apparent.

It was pointed ¢t in a recent article in
this journal' that modulation interference can
always be eliminated, without detriment to
the quality of reproduction, by using a suffi-
ciently selective receiver. . It is necessary
only to use a linear detector and to arrange
for the carrier of the wanted station to be
sufficiently strong in comparison with that
of any unwanted station, and this may be
done by an arrangement of tuned circuits.

Carrier heterodyning can also be readily
eliminated, but only by means which remove
as well musical notes of the same frequency
as the whistle. Since broadcasting stalions
are. usually spaced by 9 kc.,  this may, 1n
practice, be carried out without any great
audible effect upon the quality.

Sideband heterodyning, however, is far
more serious, for it is due to the sidebands
of the unwanted station beating with the
carrier of the wanted station. The resulting
whistles may be of quite low frequency, and,
in general, cannot be eliminated without
seriously affecting the quality. Fortunately,

1 «Quperheterodyne Improvements,” April 6th, 1932,

AN article discussing  aspects of

mutual interference of adjacent

stations which have only become ap-

parent since the tniroduction of highly
selective recervers.

however, they are not continuous whistles
but are of a momentary nature; moreover,
the strongest occur at fairly high frequencies.
It is possible, therefore, to strike a reasonable
compromise between the conflicting require-
ments of quality and freedom from inter-
ference. A slight sacrifice is made in quality
so that the strongest of the whistles are
removed, and the teebler are tolerated. The
result is by no means perfect, of course, but
it is one which is pleasing and acceptable to
the musical ear.

Frequency Modulation.

Now, the prevalent use of highly selective
receivers has led to the discovery of still
another type of interference, fortunately by
no means so widespread, but one which is
even more objectionable when 1t occurs.
This form of interference makes itself evident
as a harsh, tearing sound of no particular
frequency, but generally low toned in
character. It occurs at its worst when
receiving a distant station working with a
frequency immediately adjacent to that of
the local. The reception in London of
Miihlacker, for instance, is nearly always
accompanied by this unpleasant sound, and
it is often sufficiently strong completely to
drown Mihlacker’s programme.

This harsh, tearing sound is quite unlike
any whistle which might be caused by the
heterodyning of carriers or sidebands; it is
often accompanied by whistles, but these are
explainable as the normal sideband hetero-
dyning. Observation shows, moreover, that
the character of the sound does not depend
to any great extent upon the modulation fre-
quency of the interfering station. It would
appear, therefore, that it cannot be accounted
for by anv normal heterodyning theory.

OVER

ODULATION ., & 5 )
MODULATION ¢ :

NORMAL 80% [
PEAK MODULATION ( J

1
o
OECIBELS ABOYE OR BELOW
© 80). PEAK MOOULATION

Actual record taken by the B.B.C. of depth of

modulation of speech from a foreign station

showing over-modulation which gives rise to
frequency modulation.

It is readily observable that the effect
occurs when the interfering station is modu-
lated the most deeply, so that we must
obviously seek some connection between it
and the modulation depth. Over-modulation
of the transmitter, of course, introduces
harmonics of the normal modulation fre-
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quencies, and so gives a wider sideband
spread to the transmitter. The interference
due to this, however, is still of the same type
as the normal sideband heterodyning, and is
probably indistingwshable from it by ear.
The normal theories of interference do not
offer any reasonable explanation of the ob-
served effect, but this is not sufficient reason
for concluding that they are wrong. We must
conclude merely that the normal theories do
not go far enough, for they are based upon

Fig. 2—An alterna- SIDEBANDS {
tive method of re- |
. p [
garding amplitude [
modulation. The j m‘
carrier is a pure con- rw
tinuous wave accom- &
panied by a series of g
sidebands, which are
also pure continuous 1l
waves. FREQUENCY !
— |

the assumption that all the transmitters with
which we are dealing emit only an amplitude
modulated carrier.

Amplitude Modulation.

Amplitude modulation is a pure continuous
wave the amplitude of which is varied by
the modulation, as depicted in Fig. 1. Such
a wave may be regarded in this way as a
continuous wave whose amplitude is varying
at the modulation frequency, as in Fig. 2,
or as a pure continuous wave of constant
amplitude accompanied by a number of other
continuous waves called sidebands. The fre-
quency separation of the sidebands from the
carrier is determined by the modulation fre-
quency, and they bear a definite relationship,
both in amplitude and phase, to one another
and to the carrier.  Neither aspect of a
modulated wave is more correct than the
other, for the two theories are merely two
ways of regarding the same physical entity.

There 1s, however, another form of modu-
lation, known as frequency modulation. In
this the carrier is always of constant ampli-
tude, and the modulation acts by varying
the frequency of the carrier. This type of
modulation is considerably more difficult to
visualise than the other, but for our present
purposes there is, happily, no necessity for
this, and it is sufficient to bear in mind a
few of its chief characteristics.

The first important point is that if a
station transmitting with a pure frequency
modulation be received on an ordinary set
no audible response will be obtained when
it is tuned to resonance as usual. If we look
at Fig. 3, which shows the flat-topped
resonance curve of a modern receiver, we see
that the carrier will merely sweep sideways
along the flat top when the set is tuned to
the point A, and the modulation will be
responsible for no change of cwrent or
voltage in the receiver circuits.

If we tune in the station at the point B
on the steeply sloping side of the resonance
curve, then the sweep of the carrier will most
certainly cause a rise and fall of the current
in the circuit, and hence in the voltage ap-
plied to the detector. 1In other words, the
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A Defect in Transmissions.—

circuit will act to convert frequency modula-
tion, to which an ordinary detector cannot
respond, to the usual type of amplitude
modulation. The maximum audible response
to a frequency-modulated signal, therefore, is
obtained when the station is tuned in on the
steepest part of the sloping side of the
response curve,

The process of converting frequency modu-
lation to amplitude modulation is not
necessarily accomplished without distortion.
A resonance curve with straight sides would
be necessary for freedom from distortion, and
practical resonance curves are rarely straight.
In practice, therefore, distortion is always
introduced, and in some cases this may reach
considerable proportions.

The Ordinary Transmitter.

Let us now suppose that a transmitter is
modulated both with frequency and with
amplitude modulation ; this effect may be
regarded as the normal amplitude modulated
wave of Fig. 2, with the carrier and its asso-
ciated sidebands vibrating as a whole hori-
zontally in’ the frequency scale, as shown
in Fig. 4. When we tunc our receiver to
resonance we shall obtain the normal re-
sponse from the amplitude modulation, and
none from the frequency modulation. When
we tune off resonance, however, the response
from the amplitude modulation will disappear
if the set be sufficiently selective, but we shall
find an audible response from the frequency
modulation falling upon the side of the
resonance curve. This response will normally
be distorted since the side of the resonance
curve 1s not straight.

An ordinary transmitter is designed for
amplitude modulation, and, if frequency
modulation occurs at all, it will be during the
time of the deepest normal modulation. In
practice, the frequency modulation would
give only momentary audible sounds occur-
ring with the deep amplitude modulation
caused by drums and many consonants in

speech.  The audible response, therefore,
w
v
z
(o]
a
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Fig. 3—Resonance curve of a typical modern
receiver. No response is given to a frequency
modulated transmission tuned to the point A,
since changes in its frequency cause ne change
in the current. The full response is obtained by
tuning to the point B on the side of the curve.

would hardly be intelligible, particularly as
these momentary sounds would themselves be
distorted by the receiver. In general, the
deepest normal modulation is caused by
sounds of fairly low {requency, since in
normal music the lower notes naturally give
rise to a greater sound pressure than the high.

We thus arrive at the following conclu-
sions : Since sounds which cause the audible-
frequency modulation are mainly of low
frequency, we should expect the audible
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result of frequency modulation to be mainly
low toned. Because modulation occurs only
on the loudest passages of the normal modu-
lation, we should expect that the audible
result of the frequency modulation would be
unintelligible. Since the process of converting
frequency modulation into amplitude modula-
tion in the receiver is accompanied by dis-
tortion, we should expect that the audible
result of frequency modulation would be of
a harsh character,

Now, our original definition of the type of
interference which we are considering was
that it took the form of a harsh, low-toned
tearing sound of brief duration. The three
effects which theory indicates that a moderate
amount of frequency modulation in a trans-
mitter would give are thus all found in the
interference. It appears very probable, there-
fore, that this interference is actually caused
by such frequency modulation.

It this be actually the case, we should
expect to find that the presence or absence
of another carrier on the frequency to avhich
the receiver is tuned would make little dif-

ference to the interference, and, further, that-

an alteration to the selectivity of the set
would so affect the strength of the tearing
noises as to give a decrease in their intensity
when the selectivity is decreased. Certain
experiments, therefore, were carried out to
determine whether these conclusions were to
be found in practice. The tests were con-
ducted at a distance of about nine miles from
Brookmans Park.

Experimental Results.

A receiver was tuned to Miilhacker, and
its selectivity so adjusted that complete free-
dom from audible modulation interference
from the london Regional transmitter was
secured.  The reproduction, however, was
accompanied by the tearing sound, which
was found to be at its worst during the read-
ing of the News Bulletin from London, at
which time it is well known that deep modu-
lation is used. When Miilhacker closed down
at the end ot its programme the interference
continued undiminished, although normal
amplitude modulation interference was now

.audible owing to the absence of a demodulat-

ing carrier on the detector grid. Our first
point, therefore, is satisfied, and, incidentally,
we have also proved that the noise in ques-
tion is not due to any heterodyning action
between the wanted and unwanted stations.

In the second test, the selectivity of the
receiver was lowered to a point at which
amplitude modulation interference became
audible in spite of the presence of Miil-
hacker’s carrier.  This resulted in some slight
diminution of the tearing noises. Further
reductions in selectivity gave increased modu-
lation interference, as was to be expected,
but decided reductions in the tearing noises.
Our second point is also confirmed by a prac-
tical test, and there would appear to be little
doubt that frequency modulation is the actual
cause of this type of interference.

Having thus determined the most probable
cause for the interference, we have next to
consider those factors which affect its in-
tensity. Obviously, the greater the amount
of frequency modulation in the unwanted
transmission, the greater the ratio of the field
strength of the unwanted to the wanted car-
rier, and the steeper the side of the receiver
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resonance curve, the greafer will be the inter-
ference. Of these the first is purely a matter
for the transmitter designers and operators,
the second cannot be controlled except by
directional methods of reception, while the
third is under the control of the receiver de-

signer. Unfortunately, little can be done in
i
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Fig. 4—A pictorial representation of a wave
modulated both in amplitude and in frequency.
The carrier and sidebands of the amplitude-
modulated wave can be considered as vibrating
sideways along the frequency axis

this last respect, far the reason that if we
design a set so that its response to frequency
modulation is small, then it is unselective,
and amplitude modulation interference is
prohibitive.  The conditions for maximum
Immunity {rom both amplitude modulation
interference and frequency modulation inter-
ference are mutually opposing.

‘The enly hope of a real remedy, therefore,
appears to lie with the transmitter, and it
is to be hoped that steps will be taken to
avoid all possible traces of frequency modu-
lation.

Should it prove impassible completely to
prevent frequency modulation while using
present modulation depths, the situation would
be greatly relieved by fixing a lower limit than
that now used for the maximum permissible
modulation depth. Such a limitation would
be of advantage in giving improved quality
of reproduction, or at least of making the
design of detector stages less critical, and
there is a strong possibility that sideband
heterodyning would alsn be reduced,

j gy t
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The need for many studios for broadcast drama
is overcome at Koenigswusterhausen, Berlin, by

the use of studio “tents.”” The photograph
shows Gretchen in a recent production of
‘“Faust,”’
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The dining-car *studio” on the train.

HE reception of broadcasting on
moving trains is not only a simple
matter nowadays, but a common-

place, everyday accomplishment,
So far as the writer is aware, however, a
musical programme had never previously
been broadcast from a moving train until as
recently as March 27th last, when the
Columbia Broadcasting System transmitted a
half-hour commercial programme from an
express train running between Washington
and New York, using short-wave relay trans-
mitters to connect the train to the nearest
Columbia network stations at Washington
and Baltimore. From these stations the pro-
gramme was forwarded to New York by land
Tine and distributed to a nation-wide network
of forty stations, extending from the Atlantic
to the Pacitic. The programme was also
broadcast over the Columbia short-wave
stations W2XE and W3XAU.

The programme, as received in New York
from WABC, Columbia’s New York key
station, was so technically excellent that a
casual listener unaware of the experiment to
which he was listening might well have been
excused had he declared it to be a regular
studio production, with the addition of some
well-timed and admirably simulated train
effects. To the informed observer, however,
very slight electrical interference was notice-
able on a few brief occasions, and there were
occasional periods of brief but slight fading,
due to the passage of the train under bridges.
There was no sign of unwanted noise due
to the studio train or to passing trains. In
fact, preliminary tests revealed that the pick-
up was so excellent as to be robbed of real-
ism! This difficulty was overcome by sus-

Note the suspended microphone

pending a microphone under the {rain, near
a set of wheels, to pick up wheel-clicks and
the sound of the locomotive whistle. During
the broadcast, this microphone was opened
up at intervals to mix in sound effects as
required. A special telephone line from the
control room to the engine driver made it
possible to ensure that the engine whistle
would be ““on tap”’ as and when required.
The programme opened very effectively with
a mighty roar from the train, which faded
down under the opening announcement from
the train announcer.

In collaboration with officials and engineers
of the Baltimore and Ohio Railroad, en-
gineers of the Columbia Broadcasting System
spent weeks in making preparations.

An Historic Route.

A study of a map, followed by a physical
survey, indicated that the best stretch of line
for the purpose was just outside Washing-
ton, and the railway stations at Beltsville
and Laurel, Md., were chosen as the sites

for the two ground receiving stations. The
latter point was selected as the ‘‘master ”’
station for general operations. A factor

which influenced the choice of locale was the
fact that Samuel F. B. Morse chose this same
stretch of the Baltimore and Ohio line for
the initial tests of his telegraph system. These
tests led to the opening of the first practical
railway telegraph line in the world just
eighty-eight years ago.

One of the regular B. and O. dining-cars
was selected for conversion into a temporary
mobile broadcasting station. This car, one
of the latest type, incorporates such improve-
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Technical Ingenuity
in an
“0O.B.”

By A. DINSDALE.

American

B ments as rubber shock absorbers and ball

bearings. The windows are sealed and the
car is equipped with an artificial air-con-
ditioning system which changes and warms
the air in winter, and cools it in summer.
The main part of the car was .stripped of
chairs and tables and turned into a studio.
It was treated acoustically with velour
drapes which aided materially in excluding
extraneous sounds. The studio portion of
the car measured fifty by eight by nine feet.

All the controls, amplifiers, transmitters,
and receivers were set up in the kitchen com-
partment. One of the new dynamic (moving-
coil) microphones was used in the ‘“studio,”
together with an emergency microphone,

r

HE which s stull a

predominating element in American
broadcasting, sometimes calls for great
technical enterprise.  The broadcast
described in this article attracted con-
siderable attention—as 1its sponsors
intended that it should—and no pains
were spared to make the affair sound
rvealistic. A microphone was even placed
under the tram to pick up wheel clicks

and ratile !

“ stunt,”

both being suspended from the roof of the
car. The announcer, soloist, and twelve-
piece orchestra were arranged in the studio
for proper balance, which was achieved with-
out difficulty.

The equipment used on the car consisted
of four microphones, two microphone-output
amplifiers, a field amplifier, a 50-watt port-
able short-wave transmitter with tuning unit
and associated equipment, a broadcast reé-
ceiver, a short-wave receiver, two public-
address amplifiers and their associated loud
speakers. The public-address equipment
was included so that passengers in other cars
on the train could listen to the broadcast.

The field amplifier was designed and built
by Columbia engineers, one of the main ob-
jects of the design being to achieve minimum
weight and physical size consistent with all
the necessary electrical and mechanical
characteristics desirable in a portable field
amplifier. The copper-lined case, when
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Broadeasting in a Train.—
closed for transport, resembles a suit-case in
size and appearance.

The unit includes a three-channel mixer, a
three-valve amplifier, volume indicator, and
the necessary switches and meters. The in-
put 1s arranged to accommodate six micro-
phones, three being available for simulta-
neous operation into the mixer.

Undistorted Output. '

The main ““gain,” instead of being -con-
nected across the grid of the first valve, is
placed across the primary of the input trans-
former. The main gain itself consists of a
General Radio modified T-type volume con-
trol, 200: 200 ohms. The amplifier has an
overall gain of approximately 55 db., and a
comparatively flat characteristic from 30 to
8,000 cycles. Its good wave-shape charac-
teristics ensure an undistorted output of plus
4 db. into a 500-ohm load. Power supply is
obtained from dry-cell batteries which are
carried in a separate combination battery and
cable box.

The transmitter employed on- the train
operated on 1,542 kc., using the call W2XDY.
It is a standard Western Electric 8-B, 50-
walt aircraft transmitter, crystal-controlled,
employing high-level, high-percentage modu-
lation. In order to render the transmitter
suitable for high-quality transmission, the
input coil and modulation transformer were
replaced with high-quality units, and a special
aerial tuning unit, monitoring rectifier and
dummy aerial were included as an integral
part of the transmitter.

The power supply was taken.from a heavy-
duty, r12-volt accumulator, which supplied
filament current, crystal heater current, and
the necessary power to drive a 12-1,200-volt
dynamotor. The particular  dining-car
chosen for the broadcast was equipped with
a 32-volt, 1,000 ampere-hour accumulator,
which, together with a special panel, was
used for charging purposes.

The receivers used to pick up cue and in-
structions were a Western Electric 4-D

The master control room at Laurel railway station.
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(broadcast) and a National SW-3 (short-
wave). Suitable wave-traps were employed
with both receivers. The broadcast receiver
was used to tune 1o signals from WCAO Bal-
timore or WMAL Washington (the nearest
C.B.S. chain stations) for ““air”’ cue. The

short-wave receiver was tuned {o W2XDZ,
the ground station at Laurel.

The travelling broadcasting station, showing the aerial arrangements.

55

current system was made possible, but the
regular short-wave system proved just as
effective, and both were used.

The three short-wave receivers used at the
ground points were employed as a selective

The lead-in from each

aerial wire was taken through a window of the kitchen compartment.

The transmitting and receiving aerials
were erected above the roof of the dining-car
at a maximum distance above it consistent
with restrictions caused by bridge and tunnel
clearances.

A thirty-mile stretch of copper telegraph
wire was used in inductive relation to the
train aerial, and properly terminated at the
two receiving stations. Thus, a semi-carrier

Mr. A. B. Chamberlain, chief engineer of the
Columbia Broadcasting System, is seen operating the short-wave receiver, which picked up the train
concert.
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system. That is to say, signals from all
three were carefully monitored and mixed
at Laurel, the master point, and the best
signal selected for transmission to New
York, via Washington, over land wires, and
thence to the broadcast network.,

Speech, Noise and Music.

The necessary co-ordination during the
actual broadcast was arranged as follows:
The programme opened in the New York
studio with an explanatory announcement
describing what was to take place. Those
in charge at Laurel listened to this speech
on the broadcast receiver. On receipt of
the cue words at the termination of the open-
ing announcement, an announcer at Laurel
opened his microphone and gave a brief

g résumé of the situation there, and how

it was being handled. Those in charge on
the train, in turn, listened on their broad-
cast receiver to these two speeches, and, on
receipt of the cue words from Laurel, the
engineer cut in the microphone under the
train to open the programme proper with
a remarkably good train effect. This, in
turn, was faded down under the opening an-
nouncement by the train announcer, and the
programme proceeded. Half-way through
the programme, as required by the Federal
Radio Commission ruling, a twenty-second
break was made for station identifications,
during which time train noise was again
heard. Train noise was also introduced as
backing for an adroitly chosen orchestral
number which called for a train effect to
heighten the realism of the interpretation of
the composer’s theme.
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The Monodial A.C. Super receiver lends itself

particularly well to gramophone reproduction. It

is here shown housed in a cabinet with electric
gramophone motor and pick-up

UILDERS of the Monodial A.C.
Super' have not been slow to dis-
cover that in spite of its extreme
sensitivity and selectivity it is essen-
tially a quality receiver, and, as such, it
makes a strong appeal to the music lover.
It is not only an ultra-selective long-distance
receiver, but, in addition, it is eminently suited
for quality reception of the local station, and
in consequence it is worthy of being classed
as a musical instrument.
A radio set must now do more than receive

broadcasting, however, for it is usually de-

sired to employ it in the electrical reproduc-
tion of gramophone records. The Monodial
‘A.C. Super is readily adaptable for this pur-
pose. and, indeed, provision for the con-
nection of a gramophone pick-up was made
in the original design. Itis, therefore, anideal
recciver for building in radio-gramophone
form, for it will give not merely high-quality
reproduction of the local station and graino-
phone records, but even in congested
districts it will maintain that high quality on
the most distant of foreign transmitters.

In order that full advantage may be taken
of its inherent properties it 1s naturally im-
portant that the various initial adjustinents
be correctly carried out. So far as the opera-

' The Wircless World, April 6th, 13th, 20th, and
27th, 1932.
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The New Superheterodyne as a Radio-Gramophone.

By W. T. COCKING.

tion of the radio side is concerned these
adjustments have already been fully
described, and it only remains to offer some
suggestions for the attainment of the best
quality from records. That portion of the
LL.F. amplifier which is used for gramophone
reproduction has a substantially flat fre-
quency characteristic over the range of fre-
queticies met with in gramophone work, and
as a result the quality of reproduction is
almost entirely dependent upon the loud
speaker and the pick-up.

The loud speaker will often have a series
of resonances at high frequencies, which gives
the effect of an abnormally strong upper
register, and on radio this deficiency is turned
to advantage by using it to provide additional
compensation for the sideband cutting of the
tuned circuits. No such compensation is
necessary on gramophone, however, for many
pick-ups themselves give an increased
response to the higher frequencies. In
general, therefore, the reproduction of
gramophone records sounds too high-
pitched, and in order to obtain the correct
balance it is usually necessary to reduce the
amplification of the higher notes.

Adjusting the Tone.

One of the simplest methods of achieving
this result consists merely in shunting the
pick-up by a small-capacity fixed con-
denser. The correct capacity must always
be found by trial, since 1t will depend
not only upon the frequency response of
both the pick-up and the loud speaker, but
also upon the impedance of the former. In
the case of some high-impedance types of
pick-up o.000r mfd. will prove sufficiently
large to give the correct tone, whereas with
others of lower impedance the capacity may
have to be as large as 0.001 mfd. ; in general,
about 0.0003 mfd. will best suit the average
pick-up.

The maximum input required by the am-
plifier, however, is but 0.285 volts peak,

IIE Monodial A.C. Super recerver

which has gained such widespread
popularity since it was first described
in April of this year is not only highly
sensitive, but by virtue of tone correction
is essentially a quality set. For this
reason 1t is well adapted for the elec-
trical reproduction of gramophone
records, and notes on suitable volume
and tone control circuits are given in

the accompanying article.
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while most good pick-ups are capable of de-
livering an output of about 1.5 volts. A con-
siderable reduction in the output of the pick-
up is necessary, therefore, to avoid overload-
ing, and advantage may be taken of this fact
by adopting a type of tone control which con-
sists merely of a resistance shunt to the pick-
up. This resistance shunt may consist of the
normal volume control potentiometer, but
with a lower total resistance than usual. With
the circuit of Fig. 1a, for instance, the control
could be given a value of 100,000 ohms, or
even 50,000 ohms, instead of the more normal
value of 250,000 ohms.

The Compensating Resistance.

In general, however, the exact resistance
value required is unknown, and it is obviously
inconvenient to try different values of volume
control. It is suggested, therefore, that for
preference the circuit of Fig. 1b be used. In
this case, the volume control potentiometer
VC should have a total resistance of not less
than 250,000 ohms, and the resistance R be
given a value to be determined experimentally
for the best quality. If desired, this resistance

Fig. 1. Two methods of
- combining tone control
o and volume control on
Sz gramophone are illustra-
2_55 ted. At (a) the volume—
Sw
(8) "
—controlisgiven RS ve.

such a resistance

that the desired

tone is obtained,

while at (b) the

volume control

has a high resistance, and the correct tone is secured
by adjusting the value of R.

PICK-UP
TERMINALS

(b)

may also be made variable, in which case it
should have a maximum value of some
500,000 ohms in order to give a sufficient
range of control. The optimum value for R
will vary in different circumstances, but will
be most often in the neighbourhood of 100,000
ohms.

Pick-up Interference.

Although not exactly a matter connected
with the quality of reproduction, a point
which is worthy of mention is the possibility
of hum. The set itself should give no audible
hum whatever, but it is often found that on
gramophone a high-pitched hum makes itself
evident. This type of hum is always due to
induction in the pick-up leads, and once
heard is readily recognisable. It may be
cured by seeing that the leads to the pick-up
are as short as possible, that they are run
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Notes on the Monodial A.C. Super.—

with earthed screened wire, and that the pick-
up frame itself, if of metal, is earthed. The
volume control, furthermore, is better fitted
close to the receiver, or even within it, than
near the pick-up.

Fig. 2.—The power unit connections when a non-

energised type of speaker is employed are made

clear in this figure., The resistance of the choke

CH; and R, together should tctal 2,500 ohms, and

have a current-carrying capacity of 50 mA. An

extra condenser at C,, may be necessary if the
choke is of low inductance.

Careful attention to details of this nature
will enable the reproduction of gramophone
records to be as hum-free as radio reception,
while the quality from the records can be
made to approach that given by broadcasting.
The quality from records can never quite
equal that of broadcasting, of course, on
account of the well-known deficiencies of the
recording.

The M.C. Speaker Field Supply.

When designing the Monodial, provision
was made for the field supply of a moving-
coil loud speaker, and advantage was taken
of the high inductance of the average field
winding to reduce to a minimum the amount
of smoothing equipment. The field winding
of most energised types of speaker has an
inductance in the neighbourhood of 50H.,
and when it is used for smoothing not only
can a choke be eliminated, but it is permis-
sible to reduce somewhat the amount of
smoothing capacity. The resulting economy
is thus quite considerable.

Some doubt has arisen, however, as to the
correct procedure in cases where it is not de-
sired to use an energised type of speaker. It
may be said briefly that the field winding must
then be replaced by a choke having a D.C.
resistance of 2,500 ohms, a current-carrying
capacity of 50 mA., and an inductance of at
least zoH., and preferably greater than 30H.
Most chokes have a lower resistance than
2,500 ohms, so that it must be made artifici-
ally equal to this figure by the addition of a
series resistance of suitable value. The con-
nections for a non-energised speaker are
shown in Fig. 2, in which CH, is the extra
choke and R,, the series resistance. A
common case is a choke with a resistance of
500 ohms, and the resistance R,, should
then be given a value of 2,000 ohms and be
of the 1o0-watt type.

With a good high-inductance choke the re-
sults will be in no way different from those
with an energised type speaker, and adequate
smoothing will be obtained. Should the in-
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ductance of the choke used prove too low,
however, and hum be found, it will probably
prove more convenient to remove it by in-
creasing the smoothing capacity than by
changing the choke. Such extra capacity
may often be connected in parallel with C,,,
but in some cases more efficient smoothing
will result by connecting it as shown dotted
at C,,, from the junction of the choke and
resistance to earth.

Increasing Power Output.

The output of the standard power stage,
some 2,500 milliwatts, is ample for all nor-
mal domestic purposes, but in cases where
exceptionally large volume is desired the

The disposition of the moving coil loud speaker

and the two units connected by flexible cable can

be seen when the back of the gramophone cabinet
is removed.

need may be felt for a larger output. An
output stage, capable of delivering some 6
walts to the loud speaker, has been prepared,
therefore, and is built as a unit with its own
mains equipment, and it is recommended that
it be employed by those who consider the out-
put of the standard Monodijal power unit in-
sufficient for their purpose. Although this
new power unit has been built primarily for
use with another receiver, it has been designed
specially with a view to its being employed
with the Monodial receiver unit, and when it
is so used no modification to either is neces-
sary. This power unit has been recently
described in The Wireless World under the
title of ** The Modern Straight Receiver.’’?

? See issues dated June 22nd and June 29th.
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A Novel
Loud-Speaker Movement.

HE underlying principle of this loud
speaker is very ‘similar to that which
was used by Dr. McLachlan, in the
Marconi high-speed magnetic recorder.
It will be recalled that in this instrument the
relay was actuated by an iron shoe in con-
tact with a rotating iron drum. Small mag-
netic forces generated in suitably arranged
coils by the signal currents were sufficient to
cause considerable forces of adhesion between
the drum and shoe, the resultant drag being
transmitted to. the relay contacts.

The - principle has already been tried in
connectjon. with sound reproduction, ‘and a
notable example was the Johnsen-Rahbek
loud speaker, whicl relied upon electrostatic
attraction to supply the ‘‘ triggering’’ force,
The difficulty in these earlier attempts was
to-overcome the noisy effects of friction.

In .the design illustrated, the work of a
German Post Office engineer named Gladen-
beck, -this drawback is overcome by keep-
ing the pole shoes (2) as.close as possible
to the rotating iron disc (1)-without at any
time making actual contact. This is effected
by the stirrup (3), which, in addition to
holding apart the twin pole pieces,” alsc
serves' {0 transmit vibrations to the Ioud
speaker diaphragm. - The pole pieces, - to-
gether with . their speech coils . (4), are
clamped to the permanent ‘magnet (5), but
sufficient flexibility to give ‘the requisite
movement at the extremities is provided by
saw-cuts in the bend (6).

The ““ mechanical amplification’’ derived
from the eddy-current drag in the disc is
such that ample volume is obtained {rom &
single-valve receiver. On the other hand, the
power required to drive the disc is negligible,
and a small motor running off the L.T. accu-
mulator can be used.

Details of thé movement in the Gladenbeck
eddy-current loud speaker. (1) Rotating iron
disc (2) pole pieces (3) driving stirrup (4)
speech coils (5) permanent magnet (6) saw-
cuts to increase flexibility of pole pieces.


www.americanradiohistory.com

55

Wireless World

WIRELESS ENCYCLOPEDIA

No. 22

Briet Definitions with
Expanded Explanations.

OR a thermionic valve to act as an
amplifier of electrical voltage varia-
tions applied between the grid and
filament some form of impedance
must be connected in the anode circuit, the
amplified voltage variations being set up
across this impedance. These voltage varia-
tions have to be passed on to the input side
of the succeeding, valve, and the part of the
circuit specially designed for effecting this is
referred to as the intervalve coupling.

O—+H.T.

IMPEDANCE
Z

O

—Q ~H.T.

EARTH WIRE

Fig. 1.—Showing arrangement o! impedance-

capacity coupling.

Since the mean anode potential of the first
valve has to be maintained at a moderately
high potential with respect to the cathode,
whereas the mean grid potential of the next
valve must be negative with respect to its
cathode {or at the same potential as the
cathod: in the case of a grid detector), it
follows that the high-tension voltage applied
to the anode of the first valve must be entirely
isolated from the grid of the second.

So whatever form the intervalve coupling
may take it must possess two main
properties: (a) therc must be no conducting
path between the anode and grid of the
valves coupled in cascade; (b) the coupling
circuit must allow voltage variations at the
anode of the first valve to be freely passed
on to the grid of the second. That is to say,
the coupling circuit must offer an infinitely
great resistance to direct currents, but a finite
impedance to alternating currents.

There are two general methods of effecting
this discrimination between alternating cur-
rents and direct currents. One is to include
a condenser in the lead between the anode
of the first valve and the grid of the second,
giving a capacily coupling as in Fig. 1, and
the other is to transfer the voltage variations
through the medium of a transformer whose
primary and secondary windings are insu-

INTERVALVE COUPLING.

The |
device or circuit arrangement for |
connecting {wo valves of a valve !
amplifier in cascade, and through |
whose agency the signal voltage .
variations are passed on from the |
anode of one valve to the grid of |
the next. (See also No. 18: High

Frequency Transformer.) '

lated from each other. The second method
is referred to as transformer coupling, the
general arrangement being shown in Fig. 2.

Capacity Coupling.

The capacity type of coupling (Fig. 1) can
be used in conjunction with any form of im-
pedance in the anode circuit of the first
valve. For low-frequency amplification the
anode impedance Z may be either a resist-
ance or a low-frequency choke, giving
resistance-capacity coupling and  choke-
capacity coupling respectively. The former
has been very widely used on account of its
simplicity and cheapness and because uni-
form amplification is obtained over a very
wide range of frequencies.

With either type the coupling condenser C
would isolate the grid of the second valve
unless a high resistance R, known as a
“grid leak,” were connected between the
grid ond the cathode circuit. This grid leak
is essential to enable the mean potential of
.the grid to be maintained at the correct
value ; it is connected between the grid and
a point at a suitable negative potential with
respect to the cathode or filament. In Fig. 1
the grid leak is connected to the earth wire,
and a resistance is included in the cathode
lead to make the cathode itself positive with
respect to the earth wire (self-bias). - With
filament valves a grid battery is commouly
used to provide the necessary grid bias.

In order that the grid leak shall not shunt
away too large a proportion of the voltage

=

+HT

I+ HT

LS.

o

ta)

O+HT

Fig. 2—Simple transformer coupling :

(a) for low frequencies,

(b) for high frequencies.
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variations being transferred trom one valve
to the next, its resistance must be high com-
pared with the reactance of the coupling

Fig. 3—Tuned grid coupling.

condenser C at the lowest frequency to be
dealt with.

For high-frequency amplification the
anode impedance often comprises a coil
tuned by a condenser to the frequency of the
oscillations, the arrangement being known as
tuned-anode coupling, a system which has
been very widely used.

Transformer coupling is satisfactory for
both L.F. and H.F. amplification, the appro-
priate type of transformer being necessarily
employed in the respective cases. The
general arrangement is shown in Fig. 2, at
(a) for low frequencies and at (b) for high

frequencies. The low-frequency translormer
l —O+H.T.
Ls.

-O—H.T.

Fig. 4 —Paralle! fead L.F. transtorinar coupiing,

is 1ron cored and designed to give an even
response over a wide range of audio-
frequencies, whereas the H.F. transformer
has its secondary winding tuned by a con-
denser to the signal frequency. In either case
the H.T. is isolated from the grid of the
second valve, and tor this reason a grid con-
denser is not necessary. The required grid
bias is applied through the secondary wind-
ing. Transformer coupling has the further
advantage of giving a voltage step-up effect,
thereby increasing the stage gain.

In recently designed receivers several
modifications and combinations of the two
general methods of coupling have been suc-
cessfully applied, each possessing its own
particular advantages. Two representative
examples are the tuned-grid arrangement of
Fig. 3 for high-frequency amplification, and
the parallel-feed L.F. transformer circuit of
Fig. 4. Of these the former has the great ad-
vantage of reducing the tendency to in-
stability, and in the latter no D.C. passes
through the primary winding of the trans-
former, so that the core is not polarised, The
H.T. is isolated in each case by the blocking
condenser C.
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Unbiased

y
FREE GRID.

The Squeak Diviner.

ONDERFUL as are the inventions of

science which enable the Post Office
van to detect the presence of a disused
crystal set in a lumber room, I think that
the mind of man can climb to still greater
heights. I am moved to this profound ob-
servation by an account given by a well-
known Northern journal of a Bradfordian
who—but let the newspaper tell its own
story: ““In that street lives a man to whom
in his leisure time wireless means everything,
and when he is searching for other lands
and the oscillator gets down to work and
upsets his calculations he becomes very cross.
He goes out of his house and wanders slowly
down the street listening. His knowledge of
wireless is such that b> can soon find the
house of the offender.”

Listening.

I only wish that we could all achieve such
a profound knowledge of wireless as this.
I suppose, however, that it is a gift, like
water divining.

We hear less nowadays of the people who
imagine that they are being pestered with
wireless messages picked up from nowhere
without the aid of receiving apparatus, but 1
imagine that the Bradfordian belongs to the
same tribe.

An Adventure in the
Channel.

I WAS very hastily called to Paris the other

week-end to wvisit a sick friend, and, as
the summons came late in the evening, I had
no option but to go by one of the night boats.
Actually the message reached me so late that
had T been in London I could not possibly
have got the boat train, but by a piece of
good luck T was on the South Coast, and was
able to get along to the point of embarkation
by car, just scrambling on board as the gang-
ways were being drawn up.

I found to my dismay that the boat was ex-
tremely crowded, and although the journey
was to be a night one there was not a berth
to be had for love or money, this state of

Wirdless Worldl

Pointing with superstitious awe.

affairs being due, T was told, to the fact that
it was the holiday season. Eventually T
secured a rug and pillow and prepared to
make myself comfortable on deck next to a
bibulous fellow-countryman who, to judge by
his accent, appeared to come from the more
oriental part of the Metropolis. He made himn-
self uncomfortably chummy, and after in-
forming me that this was the first time that
he had left his native land, he produced a
home-made portable receiver and insisted on
regaling me and other deck sleepers with pro-
grammes from both sides of the Channel.

The set was built rather clumsily, with most
of the ‘‘works’" exposed instead of being
hidden behind a panel in the conventional
manner. It possessed the rather unusual
feature of covering a waveband of 150 to
2,500 metres without a break, this being
brought about by the fact that the bibulous
one had copied the design of a well-known
commercial set in arranging to have three
overlapping wave ranges instead of the two
ranges of the ordinary set, with its gap be-
tween 600 and goo meltres. Our friend finished
up by giving us some Morse excerpts from
various coast stations, and then subsided into
slumber; using his portable to bolster up his
pillow.

An Unpleasant Awakening.

I did not seem to have been sleeping very
long before 1 was awakened by a clammy
hand placed on my face. 1 started up and
by the wan light of the moon saw my un-
wanted friend gibbering with fear and. point-
ing with superstitious awe at his portable,
from which the sound of Morse was emanat-
ing.. After somewhat acidly pointing out to
him that he had probably left it switched on
before he fell into his bacchanalian sleep 1
prepared to. resume my broken rest, but he
would have none of it, and insisted that he
had switched off previously. ** Well,” I said,
somewhat testily, * why not open it and make
sure? "’

It was evident by the expression on his
countenance that this bright thought had not
occurred. to him before, and, stretching out
his hand somewhat gingerly, he proceeded to
put it into practice. He had scarcely opened
the lid, however, before he gave vent to an
ear-splitting yell, dropped the set, and bolted,
only to be brought to earth by tripping over
a couple of sleeping passengers,

Hastily seizing the set to find out the cause
of his fright, I was astonished to find sparks
crackling merrily across the plates of the tun-
ing condenser which shunted the frame aerial.
The set was certainly switched off, and for a
moment I was puzzled, until it occurred to me
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to read the Morse. Then the cause of the
strange phenomenon revealed itself. Rushing
in the direction of the ship’s wireless cabin
unti! I was within earshot of the spark trans-
mitter, my suspicions were speedily con-
firmed.

Our friend, when switching oft, had hap-
pened by mere chance to have left his set
tuned to the wavelength which the fates had
decreed should be used by the ship’s trans-
mitter a httle later on. Naturally, the E.M.F.
picked up by the frame had been sufficient
to cause sparking across the tuning condenser.
Detuning quickly stopped the trouble. Since
untuned funnel stays in the vicinity of the
aerial will often give quite large sparks, as
related by me in these notes a little while ago
(February roth), it is not at all surprising that
this phenomenon should have occurred in the
case of a circuit tuned to the ship’s wave-
iength, and even though, comnpared with a
funnel stay, the frame aerfal was small and
relatively remote from the aerial.

Watering the Earth.

HE authorities who control our water

supply will have their little joke. 1t witl
be remembered that some months ago they
gave a solemn pronouncement about the
havec wrought 16 their pipes by electrolytic
action when listeners use them as carth
connections.

The latest effort of one of their inspectors
is {o warn a hannless citizen who was found
watering his buried earthing tube—or, to
be more precise, the earth around it—that
he was liable to a heavy fine, as he paid
only the ordinary household water rate and
not an extra one for watering the garden.

The citizen in question has written to me
asking whether the inspector’s warning was
strictly in accordance with the law. 1 have
replied pointing onut my lack of legal know-
ledge, but giving it as my opinion that as,
according to his own confession, he was using
a watering can and not a hose, the inspector
was wrong. At the same time, it would not
at all surprise me that I was wrong and the
inspector was right, as I notice that a cer-
tain water-supply authority recently won its

. case when it sued o woman who had been

guiity of washing a horse’s feet without
having a non-domestic licence.

Watering the earth.

In future, I intend to be very careful to
see that no inspector is loafing in the vicinity
when I wash my dog, and all blinds will be
drawn when my canary takes its morning
bath.
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STABILITY.

The Finer Points in Decoupling.

By A. L. M. SOWERBY, M.Sc.

IN building up a mains set in which grid
voltage is obtained by passing the anode-
current through a resistance in the cathode-
lead of the valve, doubt often arises as to
whether the decoupling condensers should be
returned to cathode or to earth.

In Fig. 1 is shown the circuit of a low-
frequency amplifier followed by an output
valve, making a combination of a type very
frequently used for the reproduction of
gramophone records. It will be observed
that the last valve is choke-coupled to the
speaker, in order that the bulk of the speech
currents in the anode circuit of the valve shall
pass through the speaker direct to cathode,
without having to find their way through the
eliminator section of the equipment. This
output connection may be regarded as the
first and most vital precaution against feed-
back into earlier valves.

= |

—

ﬁg—i/ {
]

Fig. 1.—Decoupling in the anode circuit of V,.
Should C, be connected to a, to b or to ¢?

It is usual to return the speaker to earth
at b and not, as shown in Fig. 1, to cathode
at ¢. The latter connection, however, is pre-
ferable in that it excludes the bias resistor
from the anode circuit, and so avoids the
need for decoupling it.

Even when a choke-filter output circuit is
used, a certain small fraction of the signal
current from the last valve flows through the
output choke, and so sets up a voltage across
the eliminator terminals. This voltage is then
superposed on the steady d.c. voltage
delivered to the preceding valve, and so,
through the anode circuit of this valve, passes
on a voltage to the grid of the power valve.
We thus have signal voltages returned from
the anode of the last valve to its grid—in
other words, reaction. Unless steps are taken
to check this effect the usual results, distor-
tion, motcr-boating, or oscillation, will be
very liable to occur.

To prevent this the decoupling resistance
R, is inserted to block these currents, and
the condenser C, is provided to drain away,
those that do succeed in passing R, from the

H.T. end of R,, the anode resistance proper.
It is obvious that R, must have as high a re-
sistance as the inevitable loss of volts will
permit, while C,, to be an effective drain,
must have a large capacity. The only point

ANY readers have probably found
that although, theoretically, all
decoupling condensers should be returned
to the cathode terminal of an indirectly
heated valve, often the receiver is more
stable when the connection 1s made to
eartlt.. Why this is feastble is explained
at some length and there follows a dis-
cussion on some of the finer points in
decoupling.

o e e e s e

________

that remains in doubt, therefore, 1s the con-
nection of the bottom end of C,. To what
point is C, to drain away the unwanted signal
currents?

Bias Resistor Currents.

It is only logical, since the currents must
eventually return to the cathode of the valve
in which they originate, to connect the lower
end of C, to the point ¢, thus conducting
them directly to their destination. It is more
usual to return the condenser to earth at the
point b in the circuit diagram, but it should
be observed that in this case the bias resistor
has quite unnecessarily to carry these stray
speech currents, thereby introducing them
into the grid circuit to the detriment of am-
plification if not of quality.

On occasions, one may insert such a com-

JULY 22nd, 1932.

bination as R, and C, to prevent speech cur-
rents from the anode circuit of V, from find-

ing their way into the eliminator. In such a
case the return of C, to the point b is still not
strictly correct; one is attempting once again
to drain away currents that are bound for the
cathode of the valve that gave them birth.
The bottom of C, must thereiore be taken to
point a, in order that the current it passes
may not have to traverse the bias resistor of
V..

Reducing Hum.

Finally the decoupling components may be
used as an auxiliary smoothing circuit to
lessen the hum derived from the eliminator.
(Strictly speaking, they then ceasz to be de-
coupling components at all, and become a
resistance-capacity filter instead.) In this last
case the hum-voltage that we are trying to
get rid of originates across the terminals of
the eliminator; C, must therefore be taken
down to point b, lest by taking it to a or ¢ and
making the hum pass through a bias resistor,
the resistance filter should do more haym than
good.

From the three cases discussed a general
principle emerges; it is that a decoupling cir-
cuit must be regarded as a potential divider
connected across the source of the unwanted
voltages. The general idea is to drop as large
a proportion as possible of the A.C. volts in
the resistance, which is made as high as can
be managed without undue loss of anode
voltage, while the condenser which forms the
lower arm of the potential divider has the

\/ —» HT +
[+
OuD
SPEAKER
- H.T.—

.|||I[

Fig. 2.—Detector-pentode set, with complete decoupling according to the principles
derived from studying Fig. 1.
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lowest possible impedance to the unwanted
currents.  If such stray oddments as bias re-
sistors are allowed to find their way into this
lower arm its impedance will be raised un-
necessarily, and the decoupling efficiency will
be proportionately diminished.

In all cases, therefore, the decoupling cir-
cuit is connected directly across the source
of voltage it is desired to cut down; from
H.T. plus to ¢ if voltages arising from the
output valve are in mind, from H.T. plus to
a if the unwanted voltages arise in V,, and
from H.T. plus to b if hum-voltages from the
eliminator are to be cut down.

The decoupling system of a two-valve
detector-pentode set, arranged with this basic
principle in mind, is shown in Fig. 2.
Having discussed the general principle, it is
hardly necessary to allot more than a word
or two to each part of the scheme.

The high-frequency choke and its asso-
ciated condenser C, are intended to deal with
high-frequency currents derived from the
detector, to whose cathode C, is consequently
returned. In the absence of a bias resistor
this point is also earth; that, however, is
merely accidental.

The components R, and C, are exactly
analogous to R, and C, of Fig. 1; since
they are intended to protect the transformer
primary from signal currents derived from the
pentode, C, is returned to the pentode’s
cathode.

The condenser C, is also taken down to this
point, because a pentode is designed to work
with its screen at the same signal potential as
its cathode, which is reckoned as ‘‘ earth ”’
from the point of view of the valve. Alter-
natively, one may justify this connection by
pointing out that the signal-current flowing
in the screen circuit of the pentode has to be
returned direct to cathode, and should not be
allowed to stray into the grid circuit by pass-
ing through the bias resistor.

The tone-corrector or impedance-limiting
circuit made up of R, and C, is intended to
carry the excess currents at the higher fre-
quencies which would otherwise lead to shrill
reproduction. Like the screen currents, they
must eventually return to cathode, and
should therefore be conducted there directly,
and not be sent round by eliminator con-
denser and bias resistor as they would be if
the tone-correcting circuit were connected
directly across the output choke.

Finally, there is the main bulk of speech-
current which is taken by the speaker itself;
they also are bound for, and may as well go
straight to, the cathode of the valve, without
being allowed to set up stray voltages in other
parts of the set.

VIENNA’S BUSY YEAR.

’I‘HE Vienna Broadcasting Company has

computed that it transmitted for six
months and eight days incessantly durjng the
year 1931, 4,473 hours being occupied by
broadcast programmes. Of these, 2,917 were
devoted to music, 344 to literature, 552 to
science, 443 to news, and 132 to religious ser-
vices. Opera music claimed 320 hours, while
musical comedies and light music had 382. No
fewer than 580 hours were given over to gramo-
phone reproduction and only 130 to dance
music. Foreign programmes were relayed to
the extent of 103, while g7 transmissions were
relayed to foreign countries.
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Distortionless Volume Control.

New Circuit for

HERE is always some little difficulty
in finding a low-frequency volume-
control suitable for use in a gramo-
phone ampilifier, if only on the

grounds that most of the methods used for
disposing of the superfluous speech-voltages
are inclined to have some effect on the
quality of reproduction.

A potentiometer across the pick-up is per-
haps the most nsual method, but it is very
seldom satisfactory. With the slider at the
mid-point half the total resistance is in
series with the grid of the valve, as Fig. 1
shows, and this resistance, acting in con-
junction with the grid-earth capacity of the
valve, removes a very appreciable propor-
tion of the high-note output from the pick-
up. If the total resistance of the potentio-
meter is reduced to avoid this defect, practi-
cally all the high notes provided by the pick-
up can be made to reach the valve, but the
pick-up becomes heavily shunted.

Control in the amplifier rather than on the
pick-up itself is therefore requjred, even
though this means that it becomes imperative
that the first valve of the amplifier should
be capable of handling the maximum out-
put that the pick-up can deliver. If trans-
former coupling is used a variable resistance

A\

Fig. 1.—Showing that if a potentiometer across

the pick-up is used as volume control, part of

it is in series with the grid. This causes loss
of high notes.

in parallel with the primary is usually per-
tectly satisfactory, but with resistance coup-
ling matters are none too easy. A potentio-
meter grid-leak, as in Fig. 2, is often used,
and with careful circuit-design can be made
satisfactory. A high-resistance potentio-
meter is inclined to lead to loss of high notes,

R.C. Amplifiers.

danger of losing a good deal of the bass
if the coupling condenser C is not increased
in capacity to compensate for this effect.
But the main drawback to Fig. 2 is found
in the fact that the lead from slider to grid
1s often long owing to the need for having
the control in an accessible position. The
long lead, unless care is taken, may intro-
duce hum or even instability.

The obvious equivalent to a variable

Fig. 2.—Potentiometer grid leak as volume con-
trol. A very considerable improvement over
Fig. 1.

resistance across a transformer secondary is
a variable anode resistance, as in Fig. 3 (a)
which controls volume by varying the
amplification derived from the wvalve in
whose anode circuit it is situated. Since,
however, this varies the anode voltage on the
valve, it is not a scheme to be recommended,
even apart from the fact that it is almost
inevitably extremely. noisy in operation
owing to the changes in anode current pro-
duced by altering its value. What one re-
quires is an anode resistance that stays con-
stant so far as D.C. conditions are concerned,
but can be made to offer high or low resist-
ance, as required, to the signals.

By the scheme outlined in Fig. 3 () this
apparent impossibility is achieved. The
condenser C is given a capacity large enough
to offer a negligibly low impedance to signals
of all frequencies; 4 mfds. is quite large
enough in most circumstances. As a general
rule, R should have a resistance about equal
lo that of the fixed anode resistance with

|
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()

Fig. 3.—(a) A variable anode resistance controls gain, but is noisy. (b} Variation in R alters the
signal-frequency anode resistance, but since it carries no direct current is silent in operation.
Remote control is possible with this circuit.

though this is very much less marked than
when the potentiometer is placed across the
pick-up itself. A low-resistance potentio-
meter, on the other hand, introduces the
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which it is effectively in parallel, and it
will be found that a graded or tapered resist-
ance gives the smoothest variation cf
volume. A.L M. S.
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T is doubtful whether statistics have ever
been prepared to show what proportion
of potential listeners in this country
would be adequately supplied with one

or two programmes by a simple detector-L.F.

set without H.F. amplification. But even if
the word ‘‘ adequately *’ be interpreted in the
strictest sense, 1t seems probable that such
a circuit arrangement would be capable of
supplying really good local-station reception
to at least half of their number.

If we accept this percentage as substanti-
ally correct, then it is rather surprising that,
with a few notable exceptions, receivers with
this circuit’ arrangement are looked upon
almost with contempt, and few attempts are
made to obtain from them the high standard
of performance of which they are un-
doubtedly capable.  More often than not,
everything is subordinated to cheapness and
extreme simplicity. The result is that most
two-valve sets are not pleasant pieces of
apparatus to handle; they lack true selec-
tivity, and usually the quality—and quantity
~—of their output leave much to be desired.

Refinements in the Tuning System.

The average receiver of this class, with the
simplest possible tuning arrangement, is
generally capable of separating local twin
stations, but, if an annoying background of
interference is to be avoided, it may be neces-
sary under unfavourable conditions to reduce
aerial coupling and simultaneously to apply
so much reaction that the quality of repro-
duction is impaired, and the set is by no
means easy to handle. What is wanted is a
more refined tuning system, and, if its advan-
tages could be brought home to them, the
public would doubtless be willing to pay
for 1t.

In the new Pye Model ““K ' detector-L.F.
set, with which we are here concerned, the
feature of outstanding interest is a band-pass
input filter, which confers a measure of true
selectivity far beyond that afforded by the
conventional single-circuit arrangement which
one expects to find in such a set. It is for-
tunate from the point of view of the buying
public that they are asked to pay practically
nothing for this addition ; the present set com-
parcs favourably in price with less rcfined
types having similar pretensions in the matter
of power output and quality of reproduction.

Basically, the circuit arrangement adopted
isthat nf a regenerative grid detector, followed
by a transformer-coupled pentode output
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PYE MODEL “K”
RECEIV ER.

An Inexpensive A.C. Mains Set with Unusually
Selective Tuning Arrangements.

valve. The component circuits of the band-
pass filter are magnetically coupled, and, of
course, are tuned by a ganged condenser;
thus the employment of a filter is not respon-
sible for any increased complexity in opera-
tion. As shown in the accompanying circuit
diagram, connections to the high-potential
points of the medium- and long-wave coils are

FEATURES.

General.—Two-valve mains-operated receiver
for operation with external aerial. For A.C.
supply voltages between 200 and 250 volls.

Circuit.—Magneltically-coupled input band-
pass filter; power grid delector with reaction.
Output pentode valve coupled by resistance-
fed transformer. Energised moving-coil loud
speaker. i

Controls.—(1) Ganged tuning condenser. (2)
Reaction. (3) Post-detection volume conirol.

B (4) Combined wave-range and radio-gramo-
phone swiich. (5) On-off switch.

Price.—12 guineas.

Makers.—Pye Radio Ltd,
Oxford Circus, London, W./.

Paris House,

1

changed over by a multiple two-way switch ;
in order to make it easier to follow this some-
what unusual scheme, a simplified diagram of
the input circuit is given as an inset.

1t should be noted that the coil assemblies,
and also the switching system, have been sim-
plified by the omission of a separate reaction
coil ; instead, a section of the aerial windings
is made to serve this purpose. Otherwise,
reaction control is conventional, being effected
by means of a differential
condenser.

The detector operates on
the ‘‘power grid" prin-
ciple, and normally con-
sumes an anode current in
the order of & milliamps.
Arrangements are made {o
convert this valve for use as
a gramophone amplifier,
and to this end a bias re-
sistance is inserted in its
cathode lead. It is short-
circuited by the switch
when the contacts are in
either the medium- or
long-wave positions, and
becomes effective only when
the contacts are in the inter-
mediate position.

The coupling be-
tween detector and
output valves is some-
what wunusual.
Broadly, this consists
of a parallel-fed trans-
former, but the feed
resistance is in the
form of a potentio-
meter, and so acts as
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a post-detection volume control.  Further,
the low-potential end of the transformer
primary, instead of being earthed as usual,
is joined to the H.T. positive supply line,
although no current flows through the wind-
ing. The detector anode circuit is decoupled
in the conventional manner.

Bias for the A.C./PEN valve is obtained m
the usual way by the insertion of a resistor
in its cathode lead; it should be noted that
both bias resistors are shunted by high-
capacity dry electrolytic condensers.

Moving-coil Loud Speaker.

A comparatively elaborate system of tone
correction is included in the output anode cir-
cuit in order to avoid the shrillness of repro-
duction that is too often associated with pen-
todes. First there is the conventional filter
across the transformer primary, consisiing of
a condenser and resistance in series, and
secondly there is a small choke in series with
the speech winding of the moving-coil loud
speaker. This latter instrument is of the ener-
gised type, and its field winding serves as a
smoothing choke. After allowing for a voltage
drop of 100 volts in this winding, there stll
remain about 230 volts for application to the
valves. Even after subtracting grid bias vol-
tage, it will be seen that the output valve is
operated at very little under its maximum
rated voltage ; it actually consumes about 27
milliamps in the anode circuit, and so pro-
vides a very considerable undistorted volume.

High-tension current is supplied through a

Rear view of the Pye z-valve receiver, with back cover removed.
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A 2.VALVE SET WITH BAND-PASS INPUT CIRCUIT.
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Two views of the Pye Model K receiver chassis, The power transformer is completely screened.
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Pye Model *“ K’ Receiver.

half-wave Westinghouse metal rectifier, and
wet electrolytic condensers are employed for
smoothing. This is a somewhat important
point in design ; as both valves are of the in-
directly heated type, it follows that there
would be an excessive voltage rise on first
switching on were it not for the fact that
these condensers tend to leak when applied
voltage is increased beyond a fairly critical
value.. It is found that in the Pye set the
initial rise does not amount to more than 20
per cent. above the normal working figure,
and so the possibility of punctured con-
densers, etc., 1s remote.

Construction is on fairly conventional lines,
but the high standard of workmanship that
one has come to expect in all Pye sets is fully
maintained, even in this relatively inexpen-
sive model. There is no evidence of skimp-
ing, and large factors of safety are allowed
everywhere, electrically and mechanically.

Filter Circuit Details.

The method of arranging the band-pass
coils is naturally one of the most interesting
constructional details; the medium-wave
windings, of the solenoid type, are wound
end-to-end on a common former, and between
them is placed a vertical sheet aluminium
screen, which has obviously heen carefully
designed, both with regard to its shape and
area, so as to restrict inter-circuit coupling to
the necessary extent. An entirely different
system of construction has been adopted for
the long-wave windings, the two coils being
wound in slots on a common skeleton former.

Wireless Worlldl

position, and it is supported by a spring clip
immediately behind the translucent tuning
scale. This scale, by the way, is calibrated
directly in wavelengths with an unusually
high degree of accuracy, and, moreover, in-
cludes the valuable feature of markings in a
contrasting colour for identification of the
main British stations.

The wave-range switch, which is built as
a part of the set rather than as a separate
component, is unusnal both with regard to
its construction and—for a two-valve set—
in the number of contacts. It is a three-
position push-pull switch—** medium-wave,”’
‘‘long-wave,”” and ‘' gramophone’’—and
would appear to be self-cleaning to an un-
usual extent. The main on-off switch, of the
quick-acting type, is mounted at the back;
a position that gives grounds for criticism,
but as it is adopted on so many sets nowa-
days, apparently it is not objected to by the
majority of users.

Extreme compactness, particulatly with
regard to the back-to-front dimensions, is a
feature of the cabinet, which, like that of
most other Pye sets, is of a rather light-
coloured figured walnut.  The chassis is
flexibly mounted on rubber-insulated sup-
ports, and above it is the loud speaker, which
1s rigidly secured to a heavy backing board
in order to prevent vibration.

When testing the performance of the tuning
system, a somewhat high standard was set,
as a detector-L.F. receiver with a two-circuit
tuner or input band-pass filter should be in-
finitely superior to one with a simpler tuning
system. The Model K’ gave no cause for
disappointment, as it came up to the most
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nice set to handle, and—a matter of some
importance—one that is easily tuned by the
non-technical listener. Reaction control,
though it might be a little smoother towards
the point of actual self-oscillation, is almost
ideal for a set of this class, as it has no
noticeable effect on tuning.

Matters seem to have been very carefully
arranged with regard to inter-circuit coupling
of the band-pass filter. There is no notice-
able tendency for tuning to broaden unduly
towards the lower end of the wavelength
scale.

Although the set is obviously intended
mainly for local station work, this does not
mean that good results are only obtained
under the shadow of the broadcasting station ;
actually, ranges of thirty or forty miles from
high-power medium stations are well- within
its capabilities, and at such distances it is not
necessary to make excessive use of reaction.
Its performance on the long-wave band ‘is
equally satisfactory, and the range is natur-
ally much greater: Radio-Paris provided
signals of entertainment value, and other
long-wave Continental stations could be
received.

The output from the loud speaker was sur-
prisingly good in the lower register, when one
takes into account the small size of the
cabinet, and consequently the small baffle
area. Indeed, by pushing reaction towards
the limit, it is possible to over-accentuate the
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Complete circuit diagram of the Pye 2-valve A.C. receiver and (inset) a simplified diagram showing the filter circuits and reaction control system.

Instead of a sheet-metal screen, a coil of bare
wire is wound in a third series of slots placed
midway between the primary and secondary
coils ; adjacent turns of this screening coil
are soldered together, and the whole is-con-
nected to earth.

Another unusual and very sensible feature
is thc mounting of the pilot lamp, which is
carried on a tubular metal holder. This may
easily be removed for replacements without
the usual need for fumbling in an inaccessible

sanguine expectations. Although tuning is
broad enough to embrace the modulation
side-bands, difficulties with regard to interfer-
ence simply do not exist under any reasonable
conditions. Due to the normal action of the
detector, there is a slight trace of ' spread-
ing"’ when receiving a powerful station at
short range, but the resonance curve appears
to be exceptionally straight-sided, and the
wide ‘‘skirts”’ of the usual regenerative de-
tector set are entirely absent. It is a very
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bass response. But in normal circumstances
the balance is good, and there is no trace of
shrillness or annoying resonances. As already
indicated, volume is exceptionally great for
such a small set, and particularly for such an
inexpensive one. At its price of twelve
guineas, the set represents remarkably good
value, and shouid be entirely capable of satis-
fying the needs of the large body of listeners
who neither expect nor desire consistent long-
distance reception.
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Wireless World

PRACTICAL HINTS

AIDS TO
BETTER RECEPTION.

N the ‘“Readers’ Problems’ section of
The Wireless World some advice was
recently given to an overseas correspondent
who, in the absence of any local charging
station, wished to recharge an L.T. accumu-
lator from his car batterv. Inspired by this

An paragraph, another
Improvised reader has been good
Charging enough to send us some
; useful informa-
Station. tion, gathered from

first-hand experience in Nigeria, on the
subject of charging cells directly from a car
dynamo.

10V. H.T.

INCRE ASE
UNITS /

AMMETER

. BRUSH

AN GCOMMUTATOR

BRUSH

l—-—@——» oy Sho i)

CAR
AMMETER

Charging 10-volt H.T. batteries in parallel

across a 12-volt car battery. Regulation of

charging current is effected by an external

rheostat. Inset : typical arrangement of the
brushes of a car dynamo.

As is fairly well known, the generator
fitted to most British cars is a shunt-wound
machine, but differs from the standard type
in that the field winding, instead of being
connected directly across the main brushes,
has one end connected to a smaller brush
which bears on the commutator at a position
roughly midway between the main brushes.
By this arrangement practically constant-
voltage regulation is obtained irrespective of
speed ; this is due to the fact that the third
brush taps the commutator at an intermediate
voltage, and this voltags falls as the speed
rises.  With a smaller current flowing in the
field winding at high speeds the increase of
output voltage which occurs in the normal
tvpe of machine is avoided.

These machines do not usually begin to
charge nntil the engine is running at a speed
of considerably over 1,000 r.p.m., which is
much too fast for a stationary engine in
tropical climates, and very wasteful of petrol.
This treuble is overcome by moving the
control brush in the direction of rotation of
the armature and then cutting down the
engine speed until the maximum rate of
dvnamo output is obtained for minimum
engine speed. This may usually be attained
at engine speeds of between 400 and 500
r.p.m.—no more than a rather fast ‘‘tick-
over.”’

Under such conditions the engine may be
run for hours, but it is advisable to take off
the commutator cover in order that air may
circulate freely through the windings. It is,
of course, important to remember that the

AND TIPS.

brus™ should be slipped back to its normal
position before speeding up the engine again.

At the %low speed advocated, the engine
will be running on the carburetter pilot jet,
and this must be adjusted to give a con-
siderably weaker mixture than normally ; if
care is taken in this respect it should be
possible to obtain, with a 12 h.p. engine,
between four and five hours’  charging, at
12 volts 10 amps., from a single gallon of
petrol.

If any doubt exists as to the effectiveness
of the engine-lubricating system at this slow
speed a little oil may be mixed with the
petrol.

This method of charging is applicable to
a number of L.T. cells connected in series
or series-parallel, and it is also possible to
charge a large number of 10-volt H.T. ac-
cumulator units . by connecting them in
parallel with the car battery in the manner
shown in the accompanying diagram.

THE practice of building sets in two
units—the receiver proper and a com-
bined output stage with power equipment—
has proved both convenient and popular; it
is exemplified in such recent Wireless
World sets as the ‘“Monodial Super’’ and
““S’ aight Five.”

But the possibilities of
this scheme of construc-
tion, as applied to port-
able sets, seem to have
been ignored of late. The idea is not a new
one, as it was emnployed in a very successful
transportable superheterodyne-—the Igranic
—in the early days of broadcasting. Port-
ables are generally carried from place to
place in a car—more often than not in a
very small one—and it is an axiom that room
can more teadily be found for two small
articles than tor one large one of equivalent
cubic content.

Two-unit
Portables.

A pair of gramophone record carriers make
very satisfactory (and inexpensive) containers
for a two-unit portable set.

Possibly the two-unit system would not
appeal to non-technical users, but there is
much to commend it to those who make their
own sets, A convenient scheme of sub-
division i1s to mount the receiver and frame
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aerial in onc case, and the loud speaker and
batteries in the other. This plan may be
modified to suit individual needs, and inter-
connection may be effected by means of a
multiple cable and mrreversible plugs and
sockets.

VERYONE knows that the sensitivity of

a set embodying a band-pass filter or a

two-circuit tuner is decreased by an excessive

reduction in inter-circuit coupling. What is

not so generally appreciated is that the same

state of affairs 1s bronght about by too
tight a coupling.

The rough-and-ready
rule for ascertaining ex-
perimentally the correct
adjustment of all circuits
of this nature is to start with a wery loose
coupling, which is progressively increased
until signals are at maximum strength. If
side-band loss is to be avoided, a further
slight increase in coupling is made in order to
broaden the resonance curve.

Filter
Adjustment.

THE components of a modern factory-

built set are generally more or less inac-
cessible, and so it becomes a matter of some
difficulty to measure the individual anode
currents of the various valves. At the best,
convenient ““break-in’’ points for inserting

the milhammeter in each
Current

circuit  will seldom be
Measurement  get-at-able unless the
by Subtraction. chassis be withdrawn

- from the cabinet.

But, by the exercise of a little subtlety, it
is often possible to circumvent these diffi-
culties. For instance, if measurements can
be made of total current, and then of all
anode currents except that of one valve, it
is clear that, by a single and obvious process
of addition and subtraction, the missing
information can be obtained.

Total current is readily measurable at
the loud speaker field-winding terminals of
most present-day A.C. sets, while the output-
valve current can usually be ascertained by
putting the milliammeter in series with the
transformer primary on the same instrument,
which can nearly always be reached.

Although it is hardly good practice to do
so, it is certainly convenient to measure the
current. of a screen-grid H.F. valve by join-
ing one side of the meter directly to its anode
terminal and completing the circuit through
the flexible anode lead. Should self-oscilla-
tion be provoked by stray couplings intro-
duced by the meter wiring, it may be stopped
by short-circuiting grid and cathode terminals
of the valve.
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Wireless World

JULY 22nd, 1932.

NEWS of the WEEK.

Events of the Week in Brief Review.

All-British Sundays at Luxembourg.

Y‘HE WIRELESS WORLD learns that the
Luxembourg Broadcasting Company has
sold the whole of its Sunday programme time
for a considerable period to British concerns.
It is interesting to note that money will also
flow into France, via Luxembourg, from a
number of German firms which are anxious to
buy time on the air.

Vera Siewert, a young German woman, is to
give the English announcements at Luxem-
bourg, so it appears that British listeners will
have to grow accustomed to a slightly Teutonic
accent.

It is definitely stated that this 200-kilowatt
station, will be in operation next month. The
wavelength of 1,250 metres will probably be
used, despite international protests.

World-wide Programmes for Jews.

\K]E learn that the first Hebrew broadcasting
station has been inaugurated at Tal-Aviv,
Palestine. The station transmits in Hebrew
and English, and it is intended in the near
future to include some programmes for the
benefit of the Arab population. It is under-
stood that a short-wave transmitter will soon
be erected on the same site in order that
Zionists all over the world may be kept in
touch with the Holy Land.

Broadcasting ‘¢ Holidays’® in
Switzerland.

ISTENERS to the Beromunster station
(Schweizerischer Landessender) probably
realise that the programme is a joint one,
originating in more or less equal parts in the
Basle, Zurich, and Berne studios. It is there-
fore easy for one or other of the studios to close
down without interfering with the general
scheme. Basle recently took a holiday for a
fortnight to enable the station to get a good
rest and to give the studio a thorough spring
clean. Berne comes next, and then Zurich.
The idea seems a good one.

HAVE YOU HEARD HER? Frau Gertrud

van Eyseren, who has become Berlin’s first

woman announcer, succeeding the popular
Karl ‘Wessel, who died recently.

Scotland’s Own.

COTLAND’S Third Annual Natjonal Radio

Exhibition is to be held from October 12th

to 22nd next, in the Exhibition Hall, Waverley,
Market, Edinburgh.

Special interest will be given to the event
by the completion of the new high-power
broadcasting station at Falkirk, and it is ex-
pected that previous attendance records will
be easily eclipsed.

A School Radio Challenge.

HEN and where was the first wireless set

installed in a school? A claim was
recently made on behalf of a school in Chester-
field which had a radio receiver working to-
wards the end of 1922, but the Central School
for Boys in Derby claims to have possessed a
wireless installation which first worked on
April 2gth, 1921.

Four Great Stations for France.

FRENCH broadcasting scheme appears to

be on the move at last. M. Queuille, the
new Postmaster-General, electrified those pre-
sent at ithe recent banquet at Bordeaux of the
Ngtional Broadcasting Federation by declaring
that he had decided to begin immediately ‘‘ the
construction of four great stations to replace
those of the P.T.T. stations at Paris, Toulouse
and Lyons, and to create a new station for the
Mediterranean Region.”” Others, he added,
were to follow soon.

Our Paris correspondent states that the
decision must be regarded as definite because
the sites are bought and the orders given. A
technical commission is now examining the
tenders of the various competing firms.

This looks so much like ‘‘business’’ that
Parisians are telling each other that some tre-
mendous change must have overtaken the rue
de Grenelle (the seat of the French Postal
Administration).

Gramophones and Broadcasting.

AMONG the items on the agenda of the Con-

gress of Gramophone Companies to be
held this month in Amsterdam is the question
of the broadcasting of gramophone records. It
is being suggested in some quarters that this
conference will see definite steps taken to estab-
lish a united front among the gramophone
companies ‘‘against’ broadcasting; to us,
however, it seems more likely the companies
will wisely see how far they can co-operate with
the broadcasting organisations without damag-
ing their own interests. No good can come
from strife between the two mediums of popu-
lar entertainment.

Death of Dr. L. W. Austin.

BY the death of Dr. Louis W. Austin, of
the U.S. Bureau of Standards, wireless
research has suffered a severe loss. ‘‘Physi-
cist’’ was the only title borne by the scientist
on ‘the official membership rule of the Bureau
at the time of his death on June 27th, but a
study of the records would disclose that he
had contributed perhaps as much as any other
one man to the fund of knowledge on radio
transmission and the conquest of interference.
Dr. Austin was a pioneer of the Marconi
school, his studies in wireless going back to
the beginning of the century. Together with
Dr. Louis Cohen, he was responsible for the
so-called Austin-Cohen formula of wave-pro-
pagation with which it is possible to deter-
mine the service areas of stations and to
measure the intensity of emitted signals.
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A FALLING IDOL? Our Berlin correspondent

states that the opening of a new transmitter

some miles from the present Berlin station may

lead to the disuse of the famous Radio Tower,
seen above.

Future of Berlin’s Radio Tower.

DERLIN’S famous ‘‘ Funkturm,”’ or broad-
casting tower may soon become a white
elephant. The new high-power broadcasting
station for Berlin will be erected at a consider-
able distance from the present transmitter in
the grounds of the Tegel prison. This site has
been used as an exercise ground for heavy artil-
lery, and, according to our Berlin correspondent,
it provides plenty of space and is excellently
situated for broadcasting purposes. The power
of the new station, which will be ready by next
year, will be in the neighbourhood of 60 k'W.
The Funkturm may retain its associations
with radio if the authorities continue to use it
as an aerial tower for the ultra-short-wave trans-
mitter. In any case, the tower will probably
pay its way as a well-patronised restaurant.
The saloons half-way up the tower are a great
attraction for the excursionists of Berlin.

Banana Speaks.

T last the World’s Directory of Radio
Stations has a Banana, for the opening of
the Belgian Congo Coast station of Banana is
announced. It covers a wide gamut of wave-
lengths, mostly for commercial purposes, and
it is interesting to note that wavelengths be-
tween 15 and 50 metres are to be used for long-
distance communication with ships at sea.
The 15- to 20-metre band will be used for tele-
phony.
The Dangerous Mike.
\/ HILE listeners all over France were wait-
ing in respectful homage for M. Herriot’s
speech at the obsequies of the late M. Aristide
Briand at Cocherel, the first words to come
through the treacherous microphone were:
‘“Hand 1me my spectacles.”
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Amateurs Help the Police.

1\/ R. HORACE LANGSTAFFE, an amateur

transmitter with the call-sign G5VC, has
for the past six months been co-operating with
the Bradford police on a wavelength of about
160 metres, working with a police car fitted
with a short-wave receiver. Now another
amateur, Mr. Sydney R. Wright, with the call-
sign 2DR, has joined in the experiments. The
police have themselves receutly obtained per-
mission to erect a transmitter in the Bradford
Town Hall, and during last week members of
the police force have toured the district on
motor cycles carrying wireless receivers to
pick up instructions from headquarters. The
strength of the signals at a number of strategic
points within the city has been measured with
a view to ascertaining what transmitting power
and type of apparatus would be suitable for a
permanent service.

The Bradford police are to be congratulated
not only upon their enterprise, but for their
wisdom in seeking the help of the amateur.
It is well known, of course, that American
amateurs have been able to render public ser-
vice for many years, but this has not been the
case in Great Britain.

The World’s Tallest Mast.

MERICA’S tallest wireless mast—878ft.
high—has just been erected at Nashville
for the new 50 kW transmitter WSM.
1t is refreshing to know that Europe can beat
this height by over 100ft. We believe that
the Eiffel Tower remains the highest radio
mast in the world.

Small Advertisements.

SLIGHT changes in our printing schedule

become necessary with the approach of the
August Bank Holiday. Miscellaneous ad-
vertisements intended for our issue of August
5th should be received not later than the first
post on Friday, July 29th.

The Inventors’ Show.
’I‘HE Rt. Hon. Lord Mayor of London, Sir
Maurice Jenks, has consented to open the
eighth International Exhibition of Inventions
at the Central Hall, Westminster, London, on
October sth next.

Wireless World

How Gaby Graduated.

AN example of the ‘‘educative power of

wireless ”’ is being talked about in Paris.
Our correspondent states that a little six-year-
old girl named Gaby Triquet, who has never
had any teacher but a wireless set, is now sing-
ing and reciting for a great gramophone re-
cording company. One evening when she had
been in the world about eighteen months, she
fell asleep to ‘‘Manon,’’ transmitted by the
P.T.T. station; on awakening she astonished
her relatives by reciting a considerable part of
what she had heard.

Thanks to wireless, this little artiste has
been enabled to commence her career at an
age when others are still focusing their atten-
tion on sweets and teething rings.

Police Radio Comedy.

ECENTLY at Almelo the Dutch police

seized a secret station which had been inter-
fering with Langenberg; after the seizure, how-
ever, the Langenberg station mysteriously con-
tinued to suffer in the same way. Finally,
after much searching, the Dutch authorities
discovered that the police themselves had con-
tinued to work the station after its ‘‘arrest.”
Apparently the temptation had proved too
strong, for in Holland many an amateur heart
beais beneath the police tunic.

Ten Years.
’I‘EN years packed with wireless history are
entertainingly recorded in a little brochure
issued by Messrs. Burne Jones and Co., Ltd.,
of Magnum House, 296, Borough High Street,
London, S.E.1. It is available frec on appli-
cation to the company.

A National Repair Service.

REPAIR service for the radio dealer,

enabling him to place his customers’ re-
pairs in the hands of a company specialising
in the work, offers attractive possibilities. A
plan on these lines has been evolved by the
National Radio Service Company, 15-16, Alfred
Place, London, W.C.1. Realising that time is
an important factor, they have organised a
repair or conversion service by which any
existing set can be dealt with in forty-eight
hours. We understand that the service is also
ovpen to members of the public.

A

for American journalists.
issue,
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CALDWELL’S LATEST. On the right is the celebrated Mr. O. H. Caldwell, the ex-member of
the U.S. Federal Radio Commission, whose radio predictions and inventions are a constant standby

The “ Voice Beautifier,’” shown on the right, was described in our last
On the extreme left is the ‘ Applause Meter '’ which registers the strength of shouts

and hand-clapping.

www.americanradiohistorv. com

67

GERMAN BROADCASTING
UPHEAVAL.

Scheme for State Ownership.

1\/ OMENTOUS changes in German broad-
casting are promised within the next few
days. From all appearances the broadcasting
organisation is shortly to be taken over by
the State and used largely as a political instru-
ment. A detailed plan for a State broadcast-
ing system has already appeared in the Berlin
newspapers, but we learn that the Cabinet has
not yet decided on its adoption. It is proposed
immediately to withdraw broadcasting con-
cessions from the existing companies, a course
made possible by a special clause in the agree-
ment which would otherwise have run to 1936.
The scheme provides for nine new Regional
companies, presided over by a single director
of programmes, who would be responsible to
a State Commission appointed by the Govern-
ment of the particular State (Bavaria, Wiirt-
temberg, etc.). His duty would be to see that
no political matter was broadcast regionally.
listeners complaining of the programmes
would be heard, and if the complaints proved
to be well founded the director of programmes
would be immediately replaced.

News Under Government Control.

In Berlin itself, the present Radio Rundfunk
Gesellschaft would ohtain two new directors,
the present directors hecoming heads of depart-
ments. One of the new directors would be
appointed by the Ministry of Posts and the
other by the Ministry of the Interior, the
former dealing with technical, financial and
general organisation, while the latter would
cultivate relations with foreign broadcasting
companies and control the new ‘‘ Reichssender.”’
A most important proposal is that the com-
pany responsible for the broadcasting of news
bulletins would be replaced by a department
of the R.R.G. functioning under the direct
supervision of the director appointed by the
Ministry of the Interior.

The ‘' Reichssender,”” which will use the
long-wave German station for its programmes,
would transmit all the political matter and
news which Regional stations are not allowed
to handle.

1y

The Scheme Opposed.

What is the significance of these changes?
They mean (writes our Berlin correspondent)
that whereas German broadcasting has hitlicrto
been, in part, privately owned, the State in-
tends to take over complete control. In the
past broadcasters have had a certain amount
of independence ; in the future it will be very
different. The Regional programme directors,
though independent as far as entertainment
and educational programmes are concerned,
will be in constant fear of losing their posi-
tions, especially in those districts where
listeners are well organised, as in the political
associations.

In the meantime the individual States will
show strong opposition to the scheme, but it
is believed that the Cabinet are, in fact, deter-
mined to have the new organisation recady
before the elections on July 31st. Of course,
if Herr Hitler should win the day, it is quite
possible that broadcasting will be once more
in the melting-pot.

B.A.T. Resistors for Monodial Super.

WITH reference to the kit-set of Claude

Lyons B.A.T. resistors selected especially,
for the ‘* Monodial A.C. Super,”’ it should be
noted that the correct price is 18s., and not
15s. 6d. as stated last weel.
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LABORATORY TESTS

ON NEW

WATES ROTARY CONVERTERS.

’I‘HESE small machines have been developed

by the Standard Battery Co., 184-188,
Shaftesbury Avenue, London, W.C.2, especi-
ally for operating A.C. receivers from the direct
current supply mains, and are obtainable with
or without a silence cabinet and smoothing unit.

Wates D.C. to A.C. rotary converter in silence

cabinet ; the smoothing unit is in the small

box on the right.

When used to supply power to a wireless
receiver, it would be advisable to include the
smoothing unit, as this has been designed
especially for these machines, and are particu-
larly effective in removing the commutator
ripple and other electrical impulses from the
A.C. supply. .

A certain amount of mechanical noise is in-
evitable with any rotary mechanism, but in
the case of the Wates converter this has been
reduced to the lowest possible level by careful
design of the bearings, the brush gear, and also
by dynamically balancing the armature. The
bearings are of special alloy described as th
Silent Pad Lubricated Type, and give a long
life with the minimum of attention. They
require a little lubricant at intervals of a few
months.

The brush gear is of generous proportions,
being of the carbon bex type, and this also
has a long life, with only very occasional
attention. The design of the machine is such
that it will run for long periods without atten-
tion, and if the bearings are lubricated at the
specified intervals a trouble-free service can be
assured.

The converter tested is rated to give 180
watts output as the maximum, is intended for
a 220-volt D.C. supply, and is rated to give
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Output regulation curve and efficiency curve of
Wates D.C. to A.C. rotary converter.

220 volts A.C. at 50 cycles on full load. The
supply mains at the time of test showed 210
volts only, and on full load the A.C. output was
210 volts also. The output voltage would have
been up to the rated value had the supply
mains given their full voltage. The regulation
is quitc satisfactory, as can bge seen from the

RADIC PRODUCTS.

curve here reproduced. The efficiency on full
load, calculated as the relationship between
input watts and output watts, is 56 per cent.,
which is quite satisfactory for a machine of
this type.

Further tests were made, this time of a prac-
tical nature, and the machine behaved most
satisfactorily. Using a seusitive receiver en-
bodying high-frequency amplification, there
was no more background noise than when the
receiver was operated from the A.C. supply,
mains. A little interference was noticed with
the machine in close proximity to a sensitive
transportable set embodying a frame aerial, but
this disappeared on removing the machine to
a distance and employing a lead-covered supply
lead with the casing earthed.

The machine in question was housed in one
of the special portable silence cabinets supplied
by the makers, and, complete with smoothing
unit, is priced at £13 55. An 8o-watt outfit with
silence cabinet and smoothing unit is available
at £11 108S.

ROTOR-OHMS FOR VARIABLE-MU VALVES.

OTOR-OHM wire-wound variable resis-

tances and potentiometers are now being
made in this country by Rotor Electric,
Ltd., 2/3, Upper Rathbone Place, London,
W.1, the new range now including certain
types designed especially for use as volume con-
trols with the variable-mu wvalves. These
models have graded resistance elements con-
formng with a logarithmic law and are obtain-
able in two styles, viz., 3-watt and 5-watt
types. In both types the resistance element
is enclosed in a pressed metal case to which is
attached the single-hole fixing bush.

Wire-wound Rotor-chms with logarithmic
track and rocking-disc contacts.

These special Rotor-ohms are obtainable
fitted either with the rocking-disc type of con-
tact or with plain contact arm ; the former are
styled the de luxe models. The 3-watt size is
made in values ranging {rom 2,000 ohms to
25,000 ohms, and the price varies according to
the style of contact and resistance. Thus, for
example, a 10,000-ohm de luxe model costs
4s. 6d., while one of 5,000 ohms is obtainable
at 4s. 3d. In the 5-watt range sizes go from
5,000 ohms to 250,000 ohms, the foriner cost-
ing 4s. 6d. with disc contact, and the largest
sizc 7s. Gd.

All models are obtainable fitted with plain
resistances ungraded at 3d. less in each case.

TWO INTERESTING LISSEN COMPONENTS.

A PARTICULARLY vicious type of inter-
ference sometimes encountered on the
long-wave band is that produced by the
proximity of a powerful broadcast station.
The programme from the medium-wave trans-
mitter is audible over quite a large part of the
scale, although on the medium-wave band the
selectivity of the receiver is adequate to cope
with the local conditions.
This trouble is usually traceable to the natural
wavelength of the aerial circuit coinciding with,
or falling near to, that of the local station.
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Raising the natural wavelength of the aerial
can generally overcome this difhiculty, and,
incidentally, often improves the long-wave pcr-
formance of the set.

The Anti-Break Through choke design by
Lissen, Ltd., Worple Road, Isleworth, Middle-
sex, will be found particularly effective in con:

Lissen Anti-Break Through choke and Miniature
Preciston variable condenser with solid dielectric.

bating this nuisance when connected in series
with the aerial coil. A switch must be included
to short circuit the choke when receiving on thé
medium-wave band.

It is very compact, takes up little baseboard
space, and is enclosed in a neat moulded bake-
lite case. Its inductance is about 912 mH., and
the price is 4s.

The Lissen Miniature Precision variable con-
denser, which is suitable either for tuning or for
reaction circuits. is of the solid dielectric type.
The moving vanes are rigidly supported on a
tin. spindle, and the bearings are of generous
size. Bakelised sheet is employed for both end
plates, with the result that the condenser has a
comparatively low minimum capacity. The
maximum values of two specimens tested were
found to be 0.000524 mfd. and 0.000562 mfd.
respectively, while the minimum capacities were
but 7 mmfds. in both cases.

A dial 2}in. in diameter is fitted, with the
scale divided into 100 divisions, and the price
is 2s. 6d.

GOLTONE MAINS CONNECTOR.

A NEAT and very practical mains connector

consisting of a two-pin plug with a base-
board mounting and an insulated socket, is
made by Ward & Goldstone, Ltd., Frederick
Road (Pendleton), Manchester, for use in
mains-operated receivers, battery eliminators,
and other wireless accessories taking current
from the supply mains. It is rated to carry up
to 5 amps. at 250 volts.

The contacts in the socket portion are semi-
floating, so that accurate aligninent with the
plug connector and, therefore, certain contact
are always assured. A special cord grip is em-
bodied in the socket connector to preclude any

Goltone baseboard fitting mains connector to
carry up to 5 amps.

possibilily of the wires coming adrift if the
mains lead is given a sudden jolt or pulled by
accident when removing the socket.

It is made of bakelite throughout, and can
be obtained finished in brown, black, or mottled
brown, the price being 1s. 6d. complete.

v
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Quality of Reproduction.

I HAVE been very interested to read many

of the learned remarks made by your corre-
spondents with reference to ‘' Broadcast Re-
production and Tonal Quality."’

May 1, as a keen salesman of British radio,
with some technical knowledge, beg manufac-
turers not to be guided in their receiver repro-
duction by the requirements of the super
technician ; the majority of people when listen-
ing to a receiver do not compare its reproduc-
tion with the original or consider for a moment
whether it is technically correct; they desire a
result that is pleasing to their cars.

My experience is that a very definite top cut-
off is desirable in order to remove the various
interfering noises generally present, which is
not the cise in a receiver more technically
correct.

Undoubtedly, the incorporation of a really
useful tone control enables one to cater for
individual tastes.

Technicians, when criticising standard makes
of receivers, must remember that they represent
only a minute portion of the radio-buying
public. C. JACKSON.

Streatham, S.W.16.

Quality and Frequency Range.

1\/ R. HARTLEY'S contributions have occu-

piedd much space in The Wireless World
of late, and leave no room for doubt that his
advocacy for retention of the higher audio fre-
quencies is sincere to the point of fanaticism.
Very grudgingly he concedes that a restriction
of the range to 9,000 cycles is not only permis-
sible from the quality standpoint but essential
in view of technical limitations imposed by a
crowded ether condition. This is really a most
magnauimous attitude, and I feel sure that the
majority of readers would feel highly gratified
if Mr. Hartley would extend his inagnanimity
to practical considerations, since it must have
been noted by many that Mr. Hartley, though
most outspoken in his dictum, is singularly
reticent in giving data of his receiving equip-
meunt.

Mr. Hartley, in his letter appearing in The
Wireless World for June 1st states that for £22
he constructed a receiver conforming to his
theories, which, I suppose, refers to equipment
capable of giving reasonably linear response
from 40 to 9,000 cycles. "It would be interest-
ing to know whether or not his reproduction
is accompanied by side-band squeal, whistles,
and other phenomena which contribute to
mar the general effect, and if not, what steps
he has taken to rid his reproduction of the
extraneous noises encountered in the 5,000-
9,000 spectrum without upsetting the linearily
of response at tlhese upper frequencies.

J. LOCKERBIE MAITLAND.

Pittington,

Co. Durham.

SURELY the question of the frequency range

of radio receivers is one about which there
can be no argument. If reproduction is to be
faithful, then the whole system, microphone,
amplifiers, transmitter, receiver, loud speaker,
together with land lines and any other auxi-
liary apparatus through which the signal
frequencies are passed should be so designed

Wireless World

as to neither add nor subtract from the original
impulses impinging on the microphone. If at
any stage in the system there is attenuation or
over-emphasis of certain frequencies, then the
necessary tone correction should be employed
to counteract this error.

That which is short of perfection is of neces-
sity imperfect, and imperfection should not be
tolerated. Unfortunately, it may have to be
suffered, but this does not justify it, neither
does it warrant propaganda advocating the
adoption of a given standard of imperfection.

Unfortunately, a large proportion of the
population have never heard, and probably
never will hear, a good orchestra at first hand,
and further, the travesty of music which issued
from our loud speakers until comparatively
recent days has educated thousands to an alto-
gether false conception of the normal tone of
any and every instrument or group of instru-
ments.

There is the classic story of the girl, who,
at the Queen’s Hall, expressed her disappoint-
ment on hearing Sir Henry Wood and his merry
men because it didn’t sound a bit like hLer
““wireless.”’

Obviously we cannot have receivers capable
of perfect reproduction under existing condi-
tions, anyway, not for a humble five or ten
pounds. But, if we admit the deficiencies of
such instruments and only agree to suffer
them, then, surely, we can hope that the in-
evitable march of progress will produce us
something less imperfect, and so on, till we
ultimately reach perfection.

No man, going.to a photographer, would be
satisfied with a portrait of his embonpoint less
head and lower extremities, why then should
he be satisfied with ““music’’ beheaded and
de-tailed ?

May the B.B.C. long strive to put out the
best possible, and more power to the set de-
signers who strive to utilise it, and confusion
to those who would restrict the spectrum to
the middle register. H. C. RYLATT.

Ipswich.

British Apparatus Abroad.

1\/ AY I please venture a suggestion to you

re the advertising columns in ZThe
Wireless World on behalf of your numerous
readers on the Continent and also to the advan-
tage of many Euglish firms who advertise in
your periodical? The suggestion is:;—

All advertisers of radio components and ac-
cessories who are selling their goods on the Con-
tinent through agencies will please publish the
names and addresses of all such Continental
agencies. .

I think that such procedure would be of
great benefit to the manufacturers, the agents,
and the Continental readers of The Wireless
World, especially at this time, when quotas
are being imposed upon these goods in various
Luropean countries, making it absolutely im-
possible for the individual buyer to order direct
from England. T personally have been greatly
inconvenienced through the carelessness of one
of the well-reputed firms who advertise in your
columns, who shipped to France, through
friends of mine here, a complete kit for a super
which especially called for a non-inductive
0.01 condenser for a band-pass filter, and, even
though it was especially emphasised that this
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condenser sust be of the non-inductive band-
pass type, they forwarded a T.C.C. Mica.

It is impossible to purchase this type of con-
denser from any of the French firms here; in
fact, I have been ridiculed by many of them
for stating that the mica type is of no use for
by-passing band-pass filters. < Now I am sure
that various condenser manufacturers of
England have agencies here in France, but
where? Tt is only recently that I have dis-
covered that I can buy Mullard valves here
after being here for five years, and this T dis-
covered by accident. I am of the opinion that
there are thousands of pounds’ worth of British
goods 1n the Continental markets lying dormant
because of lack of advertising by the agents.
So 1 think it is up to the manufacturers to help
themselves as well as their agents, and, last
but by no means least, the purchaser abroad
who would buy British if only these manufac-
turers would inform them, through their an-
nouncements in The Wireless World, where
they sell British.

The fact that I am informed by the Customs
here that the quotas for England have already
been filled for the next three months proves
that British goods are here, but where?

Paris, 16. R. W. HUMPHREY.

B.B.C. Transmissions.

I WOULD like heartily to endorse the timely

plea for untampered transmissions voiced in
your Editorial Columns for June 8th, and to
express my complete agrecment with the view
that wilful departure from linearity in the fre-
quency characteristic of broadcast transmitters
could in the long run do nothing but harm to
the art.

If we accepted the wisdom of Mr. P. W,
Willans’ proposal to transmit on a rising chat-
acteristic, we should, in the ideal, carry this
to the logical conclusion of making our charac-
teristic take the place of the tone-corrector in
a sharply tuned receiver, so that such receivers
might be designed to yield good quality and a
high degree of selectivity with simplified cir-
cuits.

So far, so good ; but in what case would re-
ceiver designers then find themselves? Tied
to a practice arbitrarily imposed upon them,
without incentive or scope for the originality
essential to progress ; in the necessity of match-
ing their receivers accurately to balance the
transmission characteristic under all conditions
—a task virtually impossible without the re-
introduction of the tone-control or other com-
plication to serve its purpose ; committed to the
production of apparatus unsuitable for general
reception, and therefore—until all transmitters
should have followed suit—at a disadvantage.
in the world’s markets,

The picture is perhaps exaggerated, because
Mr. Willans has no intention that his proposal
should be carried to its logical conclusion ; but
the dangers are there in their essence—and, if
sound, why should not the proposal be carried
to its logical conclusion?

But, when all is considered, is transmission
on a rising characteristic really capable of con-
ferring the advantages sought? It can but be
agreed that such a practice must permit—in fact
enforce—the use of more selective circuits at
the receiver, assuming a given degree of tine-
correction ; but this does not exhaust the ques-
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tion. Will a receiver be the more selective be-
cause tone-correction has been applied before
detection rather than after it? A little reflec-
tion will show that it assuredly will not.

An important property of the linear detector
is that of differential selectivity, or *‘ filtration,”’
whereby the weaker of two interfering signals
tends to be demodulated by the stronger. In-
terference in telephony is due mainly to the
Jigher audio frequencies, and in so shaping our
input characteristic as to attenuate those fre-
quencies prior to detection, as we do in receivers
of the so-called ‘* Stenode’’ type, we are utilis-
ing the detector to gain a valuable increase in
overall selectivity. If, however, we nullify this
arrangement by transmitting on a rising charac-
teristic, the whole effect is lost, and we are
forced to employ still more selective circuits,
followed again by tone-correction, in order to
regain it.

\Vhat is required is that the interfering signal
shall be attenuated in relation to the desired
one before detection, and it is manifest that
this can only be done at the receiver. A rising
characteristic at the desired transmitter can-
not impart a falling characteristic to the inter-
fering transmitter, but it does, on the other
hand, impose a virtual necessity for it—if Mr.
Willans' proposal is sound, its general adoption
must be assumed, and if all transmissions are
made on a rising characteristic any advantage
that the plan might offer in the particular case
is ‘“hoist by its own petard’ in the general
case.

It is, in fact, almost, but not quite, arguable
that the sounder expedient would be to trans-
mit on a falling characteristic in order that the
interfering frequencies might be attenuated at
the source without need for acutely selective
circuits ; but a little reflection will show swings
and roundabouts to enter into the question to
the extent that there remains, on balance,
nothing whatever to be gained by departure
from linearity in the transmission characteristic,
except as 1o top cut-off.

I am assuming top cut-off of the order of
6,000 Hertz to be a sine qud non, since exten-
sion into the spectrum far beyond this on a

Wireless Werladl

This is definitely too low to permit of a satis-
factory standard of reproduction, or even of
a standard of which present-day apparatus is
capable, and any step tending in such a direc-
tion is strongly to be deprecated on both aca-
demic and esthetic grounds.

If the purpose of the rising characteristic is,
as Mr. Willans has stated it to be, to gain
selectivity by enabling a falling characteristic
to be used at the receiver, then it is a mare’s
nest for which there is little to be said. If,
on the other hand, its purpose is to offset to
some cxtent the effects of a top cut-off unavoid-
ably imposed upon us by existing broadcasting
conditions, then there is an arguable case for
it, though even then, I think, a defective one.
Corrections of this nature are easily applied at
the receiver, which discounts any necessity for
them at the transmitter ; but if the designers of
receivers are unable to rely upon the integrity
of the broadcast characteristic, their task is not
lightened, but made a thousand times more diffi-
cult, and tendencies are likely to result which
can, on the whole, only be prejudicial to the
best interests of the art.,

Bournemouth. T. ST. C. FINLAY.

Has the Radio Trade a Bad Name?

THE heading of your editorial, ‘‘ Has the
Radio Trade a Bad Name? ' suggests a
wider field than what your remarks about
manufacturers and their slow deliveries and
unbusinesslike methods would imply. I think
that some remarks about the wretched state of
the radio trade on the retail side might be
appropriate under the same heading.

1 certainly think that the retail side of the
radio trade has a very bad name, and this is
principally due to the personnel of the trade
being wrong. Radio is a scientific subject, and
one would expect those who cater for the radio
needs of the public to take a pride in their
scientific knowledge of the subject, and regard
themselves as belonging to a similar category
as doctors, architects, actuaries, or accouut-
ants. Instead of which, they have decided to
regard themselves as analogous to the ordinary

JITALY’S NEWEST BROADCASTING STATION. The Marconi-built transmitter at Bari, seen in

the picture, is still testing on about 280 metres.

The official opening will probably take place

in October, when a power of z0 kW. will be used.

rising characteristic would, far from promoting
selectivity, result in a serious aggravation of
interference. The rising characteristic may, in
fact, be said to impose top cut-off and to deter-
mine its position in the scale, since the steeper
the slope, the earlier it becomes necessary to
apply it, so that, on the basis of existing station
separation, an exponential characteristic would
impose a cut-off of the order of 5,000 Hertz.

type of shopkeeper who sells cigarettes, choco-
lates, soap or whatnot over the counter. In the
early days of broadcasting, of course, it was
not possible for manufacturers to decide who
should sell and service their productions, but
that does not apply now, and manufacturers
can, if they wish, decide who are competent
to give proper service to the public, and limit
the distribution of their productions to these
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only. Yet one sees every day small shops
whose principal business is the sule of con-
fectionery, haberdashery, or groceries with a
tew dummy H.T. batteries in the window,
along with a coil of aerial wire and a couple
of valve-holders, and a card, written in bluc
pencil, ““ Accumulators Done,’’ and these shops
apparently get trade terms from the manu-
facturers!

Another reason that the radio trade has got
such a bad name is the existence of ‘‘cut-
price”’ shops bearing such legends as ‘‘ Radio
at Wholesale Prices’’ in letters 2ft. or more
in height. Some of the prices marked up in
the windows of these shops are about two-
thirds of the prices in other shop windows.
Sometimes it is possible to buy them at these
prices, but more often they are ‘“ out of stock,”
and one is invited to buy something else ‘* just
as good,”’ but foreign made. Of course, these
shops cannot sell at ‘‘wholesale’’ prices, as
they would then have no object to be in husi-
ness, but one is led to the conclusion that these
shops must obtain a discount of at least 50 per
cent. on their purchases from manufacturers.
Ii so, then this is proof that the advertised
prices of wireless goods are fictitious, and
should be brought down to a more reasonable
level, and the same trade terms allowed to all
traders. We might then expect to see more
technical men in the retail radio trade and
better public service as a result.

Forest Gate, E.7. EDW. J. GUNN.

HO\V heartily I endorse your recent leading

article ‘*Has the Radio Trade a Bad
name.”” I{ has with me. In the last eighteen
months [ have constructed three of the biggest
“W.W." receivers. The delay in delivery of
components is a disgrace, and quite a few are
far from right when they do arrive. Coils with
a variation of three to four turns on the medium
wave-band when they are supposed to be
““matched.”” Coils with tappings connected
to the wrong terminals and dual switches
shorted together are a few of the troubles 1
have met. These, from a different malker in
each case, have given me hours of work to
get right. Potentiometers with a broken turn
here and there are another grouse. Last, but
not least, valves are most unreliable. Either
the current consumption is nothing like the
stated figure or they are definitely defective in
some way. I never put anything into a set
without a careful test first, but what about the
constructor with practically no facilities for
such tests? [ admit the manufacturers re-
place these bad articles when returned, but
I never expect a reply sooner than a week
after writing! J. PARKES.

Haimn Common, Surrey.

Power-handling Capacity of Loud
Speakers.

N connection with the letter from the Gramo-

phone Company, Ltd., in your issue of June
15th, on the above subject, I would point out
that to state the capacity of a loud speaker
as so many watts without saying at what fre-
quency this holds good is insufficient. To take
an instance: With a moving-coil loud speakear
having a 7-inch cone, with a flux density in the
gap of 10,000 lines per sq. cm., a frec inove-
ment of the cone and coil of approximately
three-quarters of an inch at 50 cycles with 5
watts input is required, otherwise the frequency
will be doubled or trebled in reproduction. It
is necessary, therefore, that a loud-speaker
maker should state that his product will handle
so many watts down to x cycles without fre-
quency doubling. It will be found in practice
that very few loud speakers are capable of re-
producing frequencies below 100 cycles if the
applied A.C. power is in excess of about 500
milliwatts. H. A. HARTLEY.

Isleworth.
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By Our Special

Dr. Adrian Boult.
IT is rather astonishing that Dr.
Boult, who is

Adrian
virtually responsible for
70 per cent. of the programme material
transmitted by the B.B.C., should not
occupy a more prominent place in the councils
of that august body. 1 am glad that a move
is on foot to securc greater recognition for the
Director of Music. There is a distinct possi-
bility that Dr. Boult may soon become an
Assistant Controller; at present he is only
head of one of the four main sections, which
comprise music, drama, musical comedy and
revue, and talks.

Restrictions.

Dr. Boult is quite capable of controlling the
musical policy of the B.B.C., and it seems a
pity that a man of his originality and inter-
national reputation should be answerable on
even small questions to persons whose abilities,
however great in administrative directions,
could by no stretch of imagination be said to
extend to the realm of music.
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Royal Incident at ‘“ B.H.”’
THE Royal visits to Broadcasting House

passed off very happily. 1 fancy, how-
ever, that the broadcasting authorities were
inclined to forget that palaces and noble
buildings are not uncommon spectacles to
kings and queens.

I am thinking of an incident during a
rehearsal when King Alfonso, on his visit on
July 8th, was obviously more interested in
the human spectacle than in the finest friezes
and mural designs that the B.B.C. officials
were so anxious to show him. And yet, I be-
lieve, the officials were surprised !
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Broadcasting House in Miniature.
I AM intrigued by the question now going the

rounds as to whether the model of Broad-
casting House at the Olympia Show will actually
work. In what sense can anyone imagine it to
work? It is true that the lifts could travel up
and down quite convincingly, and some juicy
little sparks could be created on the roof
aerial, but here surely a sane imagination
stops.
A Cross-section.

The model will be on a scale of in. to a
foot, and wiil be approximately sft. long and
3ft. wide. The exterior of the front and west
side will be shown. At the back visitors will
see a cross section down the centre of the
intzrior.
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Programme for the “ Proms.”
’I‘HE prospectus for the coming season Pro-
menade Concerts makes good reading.

Several composers will be conducting their
own works. On August 11th, two composers
wield the baton, Frank Bridge conducting his
“* Blow out, you bugles,”” and Edgar Bainton
conducting his ‘‘ Epithalamion ’’—a first con-
cert performance in London.

Among notable “first performances in
Englanda’’ are Ravel’s pianoforte concerto for
left-hand only, on August 16th; and the
Konzertstuck  for  violin  and  orchestra
(Beethoven-Manen). Delius’s ‘* Song of the
High Hills'* will be given for the first time at
the ““ Proms’’ on September 2o0th,

e e “ (==}
Songs from Sussex.
LISTENERS who sigh for a breath of.fresh
air in the programmes should listen to the
National transmittier on August 8th, when a
special singsong will be broadcast from the
Sussex Boys’ Camp at Plashett Park, Isfield.
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Correspondent.

A Lesson from Munich.
HAVING more than once urged the B.B.C.
to co-operate with the film industry, I am
interested to hear that the Bavarian Broad-
casting Company has permitted the filming of
a complete day’s programme from Munich
under the alliterative title ‘* Film von Funk.”
The pictures were taken in the-studios and the
sound was picked up and carried via telephone
cable to the studios of the film company some
distance from the town, there to be recorded
on film. All the actual performers, announcers,
orchestra, etc., figure in the film, and even the
much-maligned studio audience appears.

Let Listeners See for Themselves.

Why not let British listeners see what hap-
pens behind the scenes at Broadcasting House?
As things are at present a vast number of
people in the provinces will never have an
opportunity of seeing such impressive scenes
as the National orchestra in the Concert Hall
or the Wireless Military Band in 8A.
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Bank Holiday.
ON Bank Holiday, August 1st, the National

programme will be of special interest. In
the afternoon a relay will be given from Thiep-
val, where- H.R.H. the Prince of Wales will
be present, with the French President, at the
unveiling of the Somme Memorial.

A Varied Evening.

At tea-time we shall listen to the declara-
tions of connubial bliss delivered at the trial
for the Dunmow Flitch, to be relayed from
Dunmow, Essex. Early in the evening a star
vaudeville programme will be given from a
studio, and this will be followed, as mentioned
in these columns a fortnight ago, by a Pro-
menade Concert comprising the material
which made up the first *“Prom "’ at Queen’s
Hall on Saturday, August 1oth, 1893, which
was conducted by the then Mr. Henry J.
Wood. Sir Henry will “himself conduct this
reminiscent programme. The soloists will be
May Huxley, soprano; Margaret Balfour, con-
tralto, and Thorpe Bates, baritone.

iNTERVIEWER. A
specially slung double-faced microphone used

THE BROADCAST
for radio interviews in Germany. The little

black cross above the microphone face indicates
that the circuit is ¢ alive.”’
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HAL-L-L-L-L-O!
broadcasts his sensations to Melbourne listeners,

An early morning bather

Why Seaside Programmes are Rare.

i’ WHY ¢an’t we have some broadcast pro-

granmes from the seaside? '’ asks a
perspiring correspondent, who imagines that
he can recall many happy occasions when his
loud speaker has brought him the sounds from
the beach and the parade.

I can tell him that the B.B.C. has a very
cogent reason for reducing the number of
seaside programmes. In previous years the
tendency has been for each coastal resort to
spend more time in establishing its claim to
be the ‘‘Queen of Watering Places’” or the
‘“Lido of the North” than in entertaining
listeners.

Better than the Real Thing.

Again, it .s felt that the seaside atmosphere
can be manufactured much more easily and
much more realistically in the Effects Depart-
ment than ¢t the seaside itself.

A few years ago the B.B.C., in order to
heighten the realism of a radio play, went to
the expense of chartering land lines from
London to Plymwuth to pick up the actual
sounds of the sea and superimpose them in the
play. No sconer had the play started than a
listener rang up saying, "*If you must give us
the sound o’ the sea, give us the real thing
and not an imitation! ”’

<« « e =
Scottish Regional Next Month.
’I‘HE tumult and the shouting over the open-
ing of the Scottish National transmitter
have already died down sufficiently to enable
the engineers to consider proceeding with the
Regional transmitter. I hear that the first
tests, which will be given on 376 metres, can
be expected about the third week in August.
Thus the first: tests will coincide with the open-
ing of the Olympia Radio Show, but I do not
imagine that they will keep any Scottish radio
enthusiasts in their native land who can pos-
sibly get an excursion ticket south.
L =] ©“A ™ L=
More Opera from the Fatherland.
ANOTHER opera performed in Germany
will be heard by Regional listeners on
July 27th. It comes from the Residence
Theatre, Munich, and will consist of Act IT of
““Don Giovanni.”” The conductor will be
Professor Hans Knappertsbusch. On August
12th Act II o ““ Oberon’’ will be relayed from
Salzburg.
W e e e
Amazing a Naskelyne.
’I‘O amaze a member of the Maskelyne family
must be uphill work, and therefore 1 feel
that special congratulations are due to John
Macdonell, of ‘‘Surprise Item ' fame. For
Mr. Jasper Maskelyne confessed to me last
week that he was amazed when approached
by ‘“Mac’ to undertake a programme of
magic at the B.B.C. microphone,

I thought ‘Magic in the Air’ was very,
skilfully contrived, but as Mr. Maskelyne
admitted to me, the real chance to mystify the
radio audience will come with television.

Even. the lMaskelynes cannot make ladies
vanish before they have appeared.
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READERS’
PROBLEMS.

“ Free ”’ Bias System.

e HICH is the best automatic grid-bias

system? '’ is ‘a question that is con-
stantly recurring, but we fear it is hardly pos-
sible to answer it briefly and in general terms
without some risk of being misleading. After
all, the various methods advocated are ver
similar in principle, and each has its own par-
ticular advantages and disadvantages.

There can be little doubt that the principle
of true ‘‘self-bias,” in which each valve
obtains its negative grid voltage from the
‘““drop "’ across the resistor in its own cathode
lead, is generally the safest to employ when
in doubt. The tracing of faults is always
easiest with this system, and there is the
further advantage that the bias voltage applied
to any one valve is independent of the opcra-
ting conditions of other valves.

Metal Rectifiers and Safety.

NFORMATION is  requested as to the
correct method of connecting a delay-action

switch when one of the mnew high-voltage
Westinghouse metal rectifiers is employed.
QOur querist is familiar with the normal

manner of using this device with a valve
rectifier, but asks whether any modification
would be necessary in his own particular case.

An autoinatic delay-action switch confers the
same benefits when used in conjunction with
a metal rectifier as with valve rectification,
and the only precaution to be observed is the
avoidance of a considerable difference of poten-
tial between the heating elements of the switch
and its contacts. This may easily be done by
inserting the safety contacts in the negative
H.T. lead in the manner shown in Fig. 1. It
will be observed that current for operating the
switch is derived fromn the L.T. secondary of

% WESTINGHOUSE
. RECTIFIER
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Fig. 1.—A delay-action switch interposed in the
output of a metal rectifier. Note that the con-
tacts are inserted in the negative H.T. lead.

the power transformer; in cases where more
than one of these secondaries is provided, the
switch winding will naturally be connected
cross the one which has the greatest surplus
output.

Power Unit Limitations.

IT should be emphasised that when a designer
sets out to plan the power supply equip-
ment for a receiver, he does not normally allow
any very great amount of surplus current and
voltage output in the H.T. supply system.
To do so would manifestly be extravagant, and
totally unnecessary ; it is sufficient that enough
current and voltage for the various valves in
the receiver should be available.
Several readers seem to imagine that the

H.F.-detector unit of the '‘Modern Straight
Five,” for example, could be operated without
any substantial alteration in conjunction. with
existing high-power amplifier units; they for-
get that, to ensure good voltage regulation for
the variable-mu valves, the H.F.-detector por-
tion of the set requires an H.T. supply in the
order of 50 milliamperes at 200 volts. Very few
amplifiers have the surplus H.T. wattage which
this represents.

Volume Control and Quality.

HE user of a sct that is admittedly out

of date is puzzled because the operation
of his post-detection volume control has
a nqticeable effect on quality. Regulation
of intensity is effected by a 100,000-chm re-
sistance, which is shunted across the primary
winding of the L.I". transformer : it is observed
that quality is definitely improved by a slight

HESE columns are reserved for
the publication of matter of general
interest arising out of problems sub-
mitted by our readers.
Readers requiring an individual reply to
their technical questions by post are
referred to * The Wireless World”
Information Bureau, of which full
particulars, with the fee charged, are
to be found on this page.

reduction in volume, but is impaired when the
value of the controlling resistance is still
further reduced.

We think that the effects observed are fairly
normal. It is probable that as a result of re-
ducing the primary shunting resistance a
slight increase in bass amplification is intro-
duced ; the effect is practically the same as
would be a reduction in the A.C. resistance of
the preceding valve. Similarly, with some
transformers the connection of a shunt with
fairly low resistance will be responsible for
accentuation of the higher frequencies as well.

As a net result of these alterations it seems
probable that side band cutting of the H.F.
amplifier is being compensated for, to some
extent, and this, plus a very slight increase
in bass response to offset possible shortcomings
in the loud-speaker, may well be accountable
for more pleasing reproduction.

Potentiometer Resistance Values.

TATING that he wishes to.use it for a
‘“special grid-bias arrangement’’ in a D.C.
mains receiver, a reader asks us to tell him
where he can obtain a rotary potentiometer
with a resistance of 40 ohms.

So far as we are aware, no manufacturer
produces a component with exactly this ohmic
value. But it is prebable that our corre-
spondent could obtain a wire-wound filament
resistance of 40 ohms, and, if so, it would be
an easy matter to convert it for use as a poten-
tiometer by making connection to that end of
the resistance winding which is normally
*‘ free.”’

For the benefit of this reader, and for that
of others who may need potentiometers of
values that are not readily available, it may
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be pointed out that for most radio purposes a
fixed resistance of the desired value, shunted
by a potentiometer with a resistance many
times greater, may be considered as the precisc
equivalent. 1f the ohmic value of the potentio-
meter be much higher than that of the re-
sistance, the latter will not be affected, and
any proportion of the voltage that is
**dropped ' across it may be ‘‘ taken off ** from
the sliding contact.

This is illustrated diagrammatically in Fig.
2, in which we have assumed that the pressure
across the potentiometer will amount to -10
volts. A resistance of 5,000 ohms has been
assigned to the potentiometer merely because

+

5000-OHM POT
40-OHM
RESISTANCE

OUTPUT
0-10
VOLTS
SOURCE OF
VOLTAGE: 10 VOLTS

Fig. 2.—For variable grid-bias purposes : {failing

a potentiometer of the required value, a plain

resistor shunted by a high-resistance potentio-
meter may be substituted.

it happens to be a common value; ten times,
or even one-tenth of that figure, would do
equally well in most cases.

This method is quite practicable in grid-bias
circuits, and complications are only likely to
arise whein an appreciable amount of current
is taken from the potentiometer.

Choked Grid Circuit.

HEN a receiver develops a marked falling-
off in sensitivity, which can be restored
momentarily by touching any point on the
grid-circuit wiring or any of the grid-circuit
terminals, it is almost invariably safe to assume
that a condenser in this circuit is accumulating
a charge, due to an interruption in the leakage
path which should exist.

It is well known that the detector grid con-
denser must have its leak, but it is sometimes
forgotten that a direct current path must
always be provided between the grid of every
valve, whatever its function, and its filament
or cathode. Failing this, the valve will become
paralysed, unless there are stray leakages of
sufficient magnitude.

A reader, who sends us a circuit diagram of
his three-valve set (one H.F. stage), complains
that no station other than the local transmitter
is audible unless he touches one of the ter-
minals on the input band-pass coil assembly.
This filter is of the ‘‘mixed’ type, with a
large coupling condenser common to both cir-
cuits ; the conductive grid-circuit is completed
through a 5,000-ohim decoupling resistance and
a volume-control potentiometer. We are con-
fident that the fault will be found in one of
these components or their connections.

The Wireless World
INFORMATION BUREAU.

Conditions of the Service.

HE service is intended primarily for readers
meeting with difficulties in the construction,
adjustment, operation, or maintenance of wireless
receivers described in 'he Wireless Wozld, or those
of commercial design which from time to time are
reviewed in the pages of The Wirelees W orld.
Every endeavour will be made to deal with queries
on all wireless matters, provided that they are of
such a nature that they can be dealt with satis-
factorily in a letter.

Communications should be addressed to 7he
Wireless Woild Information Bureau, Dorset House,
Tudor Street, E.C.4, and must be accompanied by
a remittance of 5s. to cover the cost of the service.
The enquirer’s name and address should be written
in block letters at the top of all communications.
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EDITORIAL COMMENT.

Is Wireless Dearer?

HE Olympia Radio Show will

open this vear on Iriday, August

1gth, approximately a month

earlier than in previous vears,
so that we find discussions already taking
placc on the subject of what surprises
the Show may have to offer in the way
of new sets and components, but perhaps
the most discussed subject of all is the
question of price. We have found that
amongst the public there is a tendency
to consider that prices in wireless remain
at too high a level by comparison with the
all-round reduction in cost which has
taken place with most other commodities.
There mav be a good deal of evidence

to justify this view, and we may
anticipate that standard commoditics
in wireless will show a substantiai re-

duction in price this scason so as to
come into line with other articles, but
when we come to discuss prices in detail
we have to take into consideration changes
in general conditions of reception which
have taken place recently. A year or fwo
ago there was little or no need to concern
ourselves with selectivity to any serious
extent for reception conditions i1n this
country ; designers of receivers could
employ the simplest tuning arrangements
and yet give complete satisfaction to the
user. If we try to use such a set to-day
we find that it is unsuitable, even for
reception of the local transmitter, be-
cause other stations come in around the
same tuning positions.

The need for increased selectivity has
grown steadily, but it is only within the
last twelve months that the position has
become so acute that sets, to be satis-
factory for general reception purposes,
have had to be designed to give a degree
of selectivity not hitherto contemplated.
Not only have stations increased in
number but their power has been put up
so e¢normously that many of the Con-
tinental transmitters are equal in strength
of reception to the home stations. These
changing conditions have naturally had
to be taken care of in the design of the
modcrn receiver. Far greater precision
ol tuning is required and this, in itself,
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tends to make the task of securing quality
harder, so that technical skill, not to men-
tion workmanship and general complica-
tion of construction, has added largely to
the cost of the receiver. 1If the price of a
recciver of to-day suitable for general
reception has not conme down substantially
by comparison with a receiver of three
or four years ago, at least we have the
knowledge that te-day’s receiver is a very
different article Irom the one of oider
tvpe, and in terms of actual value there
13 no comparison between the two.
These comments which apply to the
complete receiver hold good equally in
proportion in the case of a large number
of modern component parts.

We have only to cite as one example
the ganged condenser, where to-day the
accuracy and the degree to which it is
capable of being matched with coils for
tuning circuits ‘put i into an altogether
different class of instrument f{rom the
condenser with which we were familiar
a vear or two ago.

When, therefore, we discuss price in
relation to the new season’s products,
let us be careful that we are being fair
to the products and taking into account
the exacting requirements of apparatus
to-day rendered nccessary as the result
of the change in reception conditions.

Historical Instruments.

OME time ago certain pieces of

wireless apparatus of outstanding

historical interest were only by

chance saved from the dustbin, and,
having been rescued, these are now care-
fully preserved in the Science Museum at
South Ixensington.

This incident served to stimulate
interest in trying to recover for preserva-
tion examples of pieces of physical
apparatus with wbich fundamental re-
search has been carried out. Lord
Rutherford has recently appealed for
co-operation in tracing such apparatus.
Any readers whe may know of instru-
ments coming within this category are
invited to communicate with the Secretary
of thc Institute of Physics, 1, Lowther
Gardens, Exhibition Road, S.W.7.

¢
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Part I.—A New Development in Superheterodynes.

By W. T. COCKING.

"\ OR some years, the straight combina-
tion of three valves, as H F., detector,
and pentode, has formed one of the
most popular types of receiver. Its

popularity is well merited for the reason
that it is inexpensive, and it will provide
good quality reproduction, and, furthermore,
its sensitivity is adequate for satisfactory
continental reception under normal con-
ditions.

The chief drawback of this type of set is
its lack of selectivity, and in this respect it is
often inadequate for the reception of stations
the wavelengths of which are close to those
of a powerful transmission. Even if mutual
interference between stations adjacent in
frequency be avoided, a strong local station
may spread over the tuning dial and will often
cause interference over a band of frequencies
perhaps not less than 100 kc.

ALTHOUGH the superheterodyne

gives the extreme selectivity neces-
sary lo cope with modern listening
conditious, a number of constructors
probably hesitate to build this type of
set on the score that the first cost and
running costs are high. In the process
of frequency changing it has hitherto
been almost imperative to use two
v wvalves, but as pointed out i this article
a single valve can be made to function
perfectly satisfactorily  thus making
possible a four-valve superheterodyne.

It is obvious, therefore, that if the listener
lives in an area of high field strength from the
““local,”” some alternative type of receiver is
badly needed. This alternative is un-
doubtedly the supcrheterodyne, and it is the
extreme selectivity which can be so readily
secured with it which is responsible for its
rapidly growing popularity.

The superheterodyne is usually considered
expensive, however, for few satisfactory de-

signs have appeared which legislate for less
than five valves. Both furst cost and running
costs, therefore, are likely to be higher than
those of a straight set of equal sensitivity and
giving the same quality, and this represents
the price to be paid for the extra selectivity.

Now it is the process of {frequency chang-
ing which demands that the superheterodyne
shall have more valves than a straight set,
and in the usual design two valves, acting as a
detector and as an oscillator, are required to
effect this process. The obvious course, there-
fore, is to make a single valve fulfil both these
functions, for a four-valve superheteroyne
then becomes a possibility. As regards sensi-
tivity and quality of reproduction, such a
receiver would compare favourably with the
three-valve straight set, and it would be
infinitely superior in its selectivity.

It is obvious that such an arrangement
would represent a big stride forward in
economical receiver design, and until re-
cently the only thing-standing in the way of
the production of such a receiver has been
the lack of a satisfactory single-valve fre-
quency changer. As there is no inherent
reason why a valve should not act efficiently
as both an oscillator and a detector, it was
felt that the subject was one meriting detailed
attention.

The American Circuit.

A single-valve frequency changer, employ-
ing an ordinary screen-grid valve, is used in
a number of American commercial receivers,
and experience with these showed that it was
capable of a satisfactory performance. A
circuit which is satisfactory in a commercially
constructed receiver, however, is not neces-
sarily so in a home-constructed set, where
special facilities for ganging and adjustment
are not usually available. A detailed investi-
gation into its properties was, therefore, neces-
sary in order to determine its suitability.

The circuit is shown in Fig. 1, and it will
be seen that a screen-grid valve is employed,
and that the screening grid is connected norm-
ally to its positive source of supply. The
signal-frequency input is applied to the con-.
trol grid from the usual tuned circuit 1.,C,,

WWW.americanradiohistorv.com

JULY 2z29th, 1932.

and the valve is biased negatively by a resis-
tance in its cathode Jead. The tuned oscillator
circuit LC is connected to the anode circnit,
and is shunt fed with the primary L, of the
LF. transformer acting as an H.F. choke to
the oscillator frequency, and the I.F. trim-
ming condenser acting as the feed condenser.
The reaction coil L, is included in the cathode
lead of the valve where it is, of course, in
series with the path between the cathode and
the control grid and so is effectively in the grid
circuit.

So far as efficiency 1s concerned, the circuit
is extremely satisfactory and compares weil
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Fig. 1.—A screen-grid frequency changer com-

monly used in America ; oscillation takes place

between the anode and control grid circyits,

although the reaction coil is included in the
cathode lead,

with the usual two-valve arrangement ; more-
over, when the circuit constants are given
their correct values, and the various adjust-
ments are correctly carried out, its general
operation is good. The circuit suffers from
two serious faults, however, which make its
use impracticable in a home-constructed re-
ceiver; there is interaction between the
oscillator and signal-frequency circuits, and
there is a risk of radiation from the aerial.

The Effects of Interaction.

That interaction is inevitable can readily be
seen, for the signal frequency circuit L,C, is
in series with the reaction coil L,. As a result,
any alteration in the setting of C, will affect
the oscillator current in this circuit, and this
change in circuit constants will be reflected
into the oscillator circuit I.C, since this is
coupled to the grid circuit through L,. A
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Single Valve Frejuency Changers.-

change in the setting of the signal-frequency
tuning condenser C,, therefore, affects- the
oscillator frequency.

This is not necessarily a matter of great im-
portance in a ganged set, however, since the
variable condensers are all operated together,
and 1t is for this reason that satisfactory re-
sults can be obtained, when the proper initial
adjustments have been carried out. During
the process of ganging, however, the stray cir-
cuit capacities have to be adjusted, by means
of the trimmers, to the correct values, and
while this operation is being carried out, the
set is effectively one with separate tuning con-
trols. Although interaction may not seriously
affect the performance of the set when it is
correctly ganged, therefore, it renders the pro-
cess of ganging almost prohibitively difficult,
unless special apparatus be available.

Value of Intermediate Frequency.

The amount of interaction experienced,
however, depends to some extent upon the
value of the intermediate frequency employed,
and is greater the lower the frequency. One
would expect, therefore, that interaction
would be more serious in a set built with the
standard British frequency of 110 kc. than
with the standard Amencan frequency of
175 ke.

It has been found further that radiation
may occur with this type of frequency
changer, for the oscillator voltage must of
necessity be applied between the grid and
cathode of the valve.  As a consequence,
some proportion of this voltage must be set
up across the circuit L C, and be transferred
to the priumary circuit, and thence to the
aerial.  This transference is by no means
efficient, of course, for these circuits are tuned
to a frequency differing from that of the
oscillator by the intermediate frequency.
The amount of radiation found, therefore,
will depend largely upon the value of the
intermediate frequency used, and will be at
its greatest with a low intermediate fre-
quency. Radiation will be greater with the
standard British frequency, therefore, than
with the standard American.

It will thus be seen that although the cir-
cuit may prove satisfactorily free from the
effects of circuit interaction and radiation
when the American 1.FF. of 175 kc. is used,

R
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Fig. 2—A modified form of screen-grid circuit,

in which the anode and screen-grid circuits are

coupled together to produce oscillation. The

same {au!ts of circuit interaction are present
as in the American arrangement.

Wireless World

it will not necessarily be so when the lower
frequency of 110 kc. is employed, and this
frequency is about the. highest which can be
used in this country on account of the neces-
sity for reception on the long waveband.

ik
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Fig. 3.—The screen dynatron circuit is un-

satisfactory on account of circuit interaction

and its low efficiency ; the LF. circuit is also
heavily damped.

The writer’'s experiments, in fact, have
tended to show that under these conditions it
is quite unsuitable, and the whole cause of
its unsuitability is circuit interaction.

The Screen-grid Oscillator.

If freedom from circuit interaction is to be
obtained, then it is obvious that the control
grid cannot be employed as an agent in
securing oscillation, and the possibility of
reacting between the anode and screen-grid
circuits comes up for consideration. A cir-
cuit of this type is shown in Fig. 2, and its
action is self-evident ; as a variant, the tuned
oscillator coil may be in the anode circuit,
and the reaction coil in the screen-grid cir-
cuit, but the results are little different.

Circnits of this type, which may conveni-
ently be called screen-grid oscillators, are
perfectly satisfactory as regards efhciency,
and they give results little different from those
with the American circuit. Experience shows,
however, that exactly the same faults of cir-
cuit interaction are present. Obviously,
therefore, the oscillator and signal-frequency
circuits must be coupled, although no inten-
tional coupling is provided.

‘Apart from stray circuit couplings, which
can be kept at a low level by careful design
and screening, the only unavoidable coupling
is that given by the valve-control grid—
screen-grid interelectrode capacity.  The
capacity present in a few tvpical valves,
therefore, was measured, and found to vary
between g mmfd. and 13 mmfd., a value
which is sufficient to couple the oscillator and
pre-selector circuits very tightly indeed.

The Screen Dynatron.

Although it was realised that this high valve
capacity would prohibit any use being made
of the screening grid for oscillating purposes,
a further circuit of a different type was tried
out as a check, and is of interest on account
of its simplicity. This is shown in Fig. 3, and
may be called the screen dynatron. The in-
put circuit is normal, and the L.F. trans-
former is connected in the anode circuit. The
oscillator coil and condenser are in the screen-
grid circuit, and no reaction coupling is re-
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quired. Both screen-grid and anode are
operated at the same potential of about 6o
volts to 8o volts, and under these conditions
the screen-grid velts—screen-grid current
curve of the valve shows a negative resistance
slope, so that oscillation can be maintained
without reaction coupling.

The circuit functiens, but has all the faults
of the American and screen-grid oscillator
circuits, with the added disadvantages of be-
ing inefficient and imposing considerable
damping on the L.F. circuit, thus reducing the
selectivity. This, of course, is due to the low
anode voltage of the valve, which results in
an anode A.C. resistance of the order of
3,000 ohms, and an amplification factor which
1s proportionately lew.

The Anode Dynatron.

By this time it was abundantly clear that
if a screen-grid valve were to be employed,
neither the control grid nor the screen-grid
could be used for the process of generating
oscillations. There remained, therefore, only
the possibility of producing osgillation
throngh a dynatron action in the anode cir-
cuit, and this was accordingly tried. The cir-
cuit is shown in Fig. 4; the screen-grid is
given 1its normal voltage, but the anode has a
potential of about 1z volts only. A tuned
circuit connected in the anode circuit will
cause oscillations ta be maintained at a fre-
quency determined chiefly by its inductance
and capacity. Some doubt was felt with these
particular connections as to whether the valve
would oscillate at its correct frequency or at
the intermediate frequency, for the primary of
the I.F. transforiner was also in the anode
circuit. No difficulty was experienced on this
score, however, amd satisfactory oscillation
at the correct frequency could be readily
secured.

=
LFT
-
HT+ 12V
———
Fig. 4.—The anode dynatron frequency changer

functions well, but the efficiency is low and the
operating conditions are critical.

This circuit was found to be free from the
interaction effects of the others, but its
efficiency was low. It is possible that this
might have been raised to some extent had
not other drawbacks associated with it given
rise to a doubt as to its reliability for general
use. The anode voltage for satisfactory
oscillation is critical, and may vary with
different valves of the same type; moreover,
past experience with this type of oscillator
has indicated that it might prove necessary
to employ only picked valves. Obviously,
therefore, with present-day valves a dynatron
oscillator should not be used if it can be

AP (6 Dalconihedbdl
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WEATHER SERVICE
ALL.

FOR

a ¥ ALLO, this is the Automobile
—H8  Association calling from Heston

Air Port, and here are the Air

Ministry weather reports for
England!” Many readers must often have
heard such an announcement when tuning-in
on the long waveband, and many must have
profited by the advice following it.

The real importance of {he service, how-
ever, may not be fully realised, and a
description of how the Heston Air Port
station was started and of the work it per-
forms may be of interest. The credit is due
primarily to the Automobile Association,
who realised that there was a growing need
for weather forecasts for ‘‘the man in the
air.””  After much preparation, the radio
station at Heston Air Port was born last
autumn, the inaugural date being September
15th. On paper the scheme seemed difficult
to juslify, but since its birth it has proved
itself of tremendous value not only to air-
men, but to all classes of listeners. Before
giving any technical information regarding
the station I should like to say something
about the service it renders.

Heston Air Port station receives all its
weather information in code figures from
the Air Ministry, which is the official
Meteorological Department of this country ;
the messages arc decoded at Heston and

The little transmitting station wears a trim

appearance. The “T ™ aerial runs north and
south, and is about 7o ft. high.

Wireless World

JULY 20th, 1932,

The
“A.A.” Station

at Heston Ai'r Port.

By FLYING:OFFICER T. HERBERT.

broadcast in plain language. When I say
plain language I mean it. High-sounding
words and phrases are purposely omitted,
our aim being to make the messages intel-
ligible to whoever picks them up, whether

r
H OW many listeners realise that the f
weather forecasts transmitted on El

833 wmetres from Heston are valuable to
| airman_and landsman alike? Every E
hour throughout the day, the station E
!

1

gives the weather conditions at observa-

tion points dotted all over England.

The half-kilowatt transmiiter is heard

at distances up to 150 miles on the
smallest plane sets.

he be flying above the clouds or hiking
through the countryside.  Such words as
“ A depression is sweeping over England’’
and “‘ Anti-cyclones are gathering strength '
are never used, nor do we mention the word
“millibar.”

How the Messages are Given.

The weather messages to aviators are
broadcast nine times per day on a wave-
length of 833 metres (frequency 360.1 ke)),
and, as far as possible, a definite form of
announcement is followed.  For example,
one hears first the name of the place to
which the weather report refers; secondly,
the time when the observation was taken ;
thirdly, the state of the weather: fourthly,
the amount of visibility ; fifthly, the amount
of low cloud (this specially for the benefit
of the pilot). The amount of low cloud is
given in tenths, assuming the sky to be ten-
tenths for the purpose of observation.
Therefore, if the sky were about a quarter
covered with low clond at, say, 6ooft., the
observation would be: ‘‘three- to four-tenths
of low cloud at 600ft.”” Lastly, the message
gives the wind direction at the surface of
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Jj A pilot asks for a

weather forecast at

e 4.4 radio

station at TIeston before proceeding
on a journey.

This last-

and
mentioned information can be of immense
Importance to a pilot who wishes to lands

the ground, its speed.

but can see no wind indicator or smoke. Its
Is also useful to pilots over recognised aero-
dromes who, although they can see a wind
indicator, are still without the knowledge as
to the speed of the wind.

In addition to these weather reports,
Heston broadcasts three Air Ministry weather
forecasts each day. As these services are
extremely valuable to all classes of listener, 1
give a time-table below :

(930
1030

Forecast for the day, and Air Ministry
Weather Reports for England,

Forecast for the day, and Air Ministry
Weather Reports for FEagland and
latest for S.E. England.

Reports for S.F. England.

Reports for England.

Air Ministry Forecast uwatil dusk.

Reports for England.

Repetition of reports for England with
5.E. ronte amendmeunts.

Forecast for to-morrow.

Reports for England.

1130
1230
1350
1530
1520

1730
1830

Weather conditions at Heston are included
in ajl these reports, but readers may be in-
terested to know the various other places
which are mentioned.  For instance, pilots
on what is known as the Eastern route to
the North will wish to know the weather con-
ditions at Bedford, Cranwell, Harrogate, and
Newcastle. These are mentioned regularly.
Mention is made, {oo, of Oxford, Birming-
ham, Chester, Holyhead, Liverpool, and
Renfrew, these places being on the Western
route to the North. Travellers on the West
route will listen specially to mention of Ross-
on-Wye and Pembroke ; and those travelling
South-west will be interested in what is hap-
pening at Farnborough, Winchester,
Southampton, Amesbury, Portland Bill,
Plymouth.  Strategical points on some of
the other routes are as follows: South-east_—
Croydon, Biggin Hill, Lympne, and Dunge-
ness; East Anglian—Felixstowe and Yar-
mouth ; London area—Heston, Stag ILane,
and Brooklands. There are a number of
supplementary weather stations, including
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Catterick, Lizard, Southport, and Coventry.
The majority of the places mentioned are
included in each broadcast.

Seeing that this list practically covers
England and Wales, it is easy to understand
why these broadcasts have become popular
all over the country and that letters of con-
gratulation pour into the post-box at Heston.
The public gratitude is the more understand-
able when it is noted that, prior to the in-
auguration of the ‘‘new direct weather ser-
vice"’ from Heston, the ordinary man in the
street had only threc ways of geiting a
weather forccast. He could (a) telephone to
the Air Ministry; (b) wait for the B.B.C.
forecasts, which in some cases were too late
to be of any use; and (c¢) glean what he
could from the daily newspapers.

Help for the Ordinary Man.

Now,. so to speak, the latest about the
‘weather is put on every listener’s door-
step. Every hour almost, by twiddling
a Lknob, he can find out what the
weather is doing at different spots all over
Great Britain. The service benefits not only
aviators, but motorists, market gardeners,
farmers, charabanc owners, and many others.
Nevertheless, it is, of course, primarily in-
tended for aeroplane pilots, professional and
private, flying all over the country and in
Western Europe,

The smallest of its type in the world, this minia-
ture aircraft receiver is made by Standard
Telephones and Cables, Ltd., specially for use in
light aeroplanes. Although it measures only
94" % 41” four standard-size valves are included.

The (transmitter at Heston has been
equipped and installed for the A.A. by
Messrs. Standard Telephones and Cables,
Lid. It is of the M4 type, with a power
rating of halt a kilowatt, and is designed for
radio-telegraphy, modulated c.w. telegraphy,
and c.w. telegraphy. The power output on
telephony is 300 watts (with 75 per cent. dis-
tortionless modulation) and on telegraphy
500 waits. The. wavelength range is from
400 to 1,000 metres or from 600 to 2,600
metres, or any 3-1 wavelength ratio between
100 and 2,600 metres. The system 1s low-
power selt-excited oscillator and amplifier.
The operation of the entire equipment is
remarkably simple.  Exide batteries are
used for the valve electrodes.

Wireless Warld

The Air Port receiver, known as the type
RSI, is capable of reception on wave-
lengths between 40 and 20,000 metres. A
great feature of this receiver is that it is
unnecessary to change any coils, all the
transfers from one waveband to another being
carried out by means of plugs and sockets.
The aerial is of the ** T’ type, running north
and south, and is about 7oft. high.

Of special interest is the Standard Tele-
phones and Cables’ special “light aircraft
receiver used by many ’planes for reception
of the forecasts from Heston. The equipment
comprises the complete receiving apparatus
operatled in conjunction with fixed aerials on
the machine. Without doubt, the receiver is
the smallest commercial aircraft set in the
world, its overall dimensions being only
giin. x 4hin. It houses four standard valves,
and weighs only 4 Ib. 8 oz. ~ While the

NEWS FROM

Ancient and Modern.

OME of the earliest crystal sets were demon-
strated by Mr. L. E. Newnham, B.Sc.

lecturing recently before the Portsmouth and
District Wireless and Television Society.  His
subject was “ Wireless—Aucient and Modern ”’ and
the description applied to the apparatus on view,
which included some of the earliest broadeast
receivers.

The Society holds its meetings monthly at Pinks
Lecture Room, Commercial Road, Portsmouth.

All wiveless enthusiasts are welcome and full
particulars of membership can be obtained from
the Hon. Secretary, Miss T. Maclean, 106, St.
Jumes’ Road, Southsea.

cooo

Transmitter in Two Rdles.

HE mobile transmitter ol the North Middlesex
Radio Seciety was in operation during the recent
divection-finding competition, and bearings on its
various positions were recorded by the receiving
groups, all equipped with portable D.F. apparatus.
During the afteruoon the positions were reversed,
i.e., the transmitter becanie stationary and the D.F.
groups were galvanised into activity as they tracked
the transmitter to its lair.  This task was accom-
plished in a comparatively short space of time. "The
winning group was that under the direction of M.
Alexander Black, representing the Golders Green
and Hendon Radio Society, and the judges compli-
mented him on his accurate and careful work. Nr.
. H. Tagent’s group (North Middlesex) secured
second place.
Hon. secretary : Mr. E. H. Laister, “ Wind-
flowers;” Church Hill, N.21.
cocoo
Mathematics Made Simple.
“ IGURES Without Tears ' was the title of a
talk recently given by Mr. J. \WW. Walker at a
meeting of Slade Radio, Birmingham. Mr. Walker
explained simple formule in the inimitable way
which has won him a reputation as a happy exponent
of radio mathematics. A number of well-kuown but
tricky formule were fully explained, and many
members obtained an insight into wireless calcula-
tions which they had never possessed lefore.
The hon. secretary of the Society, whose address
is 110, Hillaries Road, Gravelly Hill, Birmingham,
will Le pleased to hear from local enthusiasts who
care to join the Society.
0000
The Ferranti Jubilee Show.
VISIT to the Ferranti Jubilee Exhibition at
Bush House, London, W.C.1, provided a high
light in the programme of the Tottenham Wireless
Society. A party journeyed to Bush House on
July 2nd. Perhaps the greatest interest was
shown in the newest Ferranti receiver, a seven-
valve ¢ superhet.”  Mr. Hail, of Messrs.
Ferranti. very lucidly explained the working of
the receiver, dealing in particular with the necessity
of an efficient hand pass filter between aerial and
the first stage; he also stressed the importance of
good screening.
Hon. Secretarv: Mr. W. B. Bodemeaid, 29,
Pendennis Road, Tottenham, N.17.
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guaranteed range of the receiver in the air
1s 100 miles, this seems to be a very con-
servative figure, for reports are frequently
received at Heston from distances of from
130 to 150 miles. The tuning is single dial
and absolutely foolproof, and the receiver can
be operated by the pilot without having to
remove his gloves.

The author would like to conclude this
article by inviting readers to send in their
reports of the station’s transmissions, with
any criticisms which they may have to offer.
Letters should be addressed to Flying Officet
T. Herbert, R.AF.O., Wireless Officer-in-
Charge, Heston Air Port Radio Station,
Heston, Hounslow, Middlesex. Moreover,
anyone calling at Heston Radio and mention-
ing The Wireless World will be assured of a
welcome, and the author will be pleased to
show him over the station.

THE CLUBS.

Ciub Transmitter at Slough.

HE transmitting and receiving installatien

which the Siough Radio Society hopes to bnild
in the near future was the snbject of a lecture
given by Mr. L. H Fitzgibbon on Tuesday,
July 19th. Mr. Fitzgidbon is aiready well known
to Slough radio en-husiasts, having recently
lectured before the Society on the kKelex Short-wave
Converter.

@000
A Round of Visits.

UMMER tours of an interesting nuture are heing
carried out by members of he Kentish Town
and District Radio Sedety. The Brookmans Park
broadeasting station, the Science Museum, Kensing-
ton, aund the Ferranti Jubilee Exhibition at Bush
House have been visited.
Hou. Secretary : My liric A. C. Jones, 46, Lady
Margaret Road, Kentish Town, N.\V.5.

s © e,

ON A PRINCE'S AIR “ YACHT.”
Marconi A.D. 18a transmitter and receiver, in-
stalled on the new private passenger plane of
Prince Bibescu of Rowmania, covers a wave-

This

range of 300 to 1,600 metres. The transmitter
output is 350 watts.
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HE ear is a peculiar structure which is

not equally sensitive to all frequencies. At
low wolume levels music sounds thin, but at
greater volume the bass returns. These
phenomena of hearing, which have an impoi-
tant bearing on the volume level to be aimed
at in broadcast reproduction, are here dealt
with by a recognised authority on acoustics.
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The Sensitivity Limits of the Human Ear.

By N. W. McLACHLAN, D.Sc.

N every branch of applied science it is
necessary to make measurements to dis-
cover how much we have of this thing
or that thing. If we want to know the

bore of a cylinder we take a pair of inside
calipers and then measure the distance
between the points on a rule calibrated in
inches or centimetres. Where sound is con-
cerned the measurements are much more
difficult and elusive, but they have to be
made, nevertheless, to obtain a proper know-
ledge of acoustic effects. Before attempting
to describe measurcments on.the loudness of
sounds, suppose we try to understand some
of the principles involved.

It is common experience that the ear is
not equally sensitive to all frequencies. For
example, if we hear a band at a distance
it is high-pitched instruments like the cornet
which come through first. If we listen to
broadcast reproduction at a low loudness
Jevel it sounds thin because low-pitched in-
struments like the double bass and drums are
almost inaudible.  As the intensity is in-
creased by manipulating a volume control,
a point is reached when the loudness of the
low frequencies increases at a greater rate
than that of the upper frequencies, If the
reader is not familiar with these important
facts concerning audition he ought to make
the simple experiment we have outlined
above.

Threshold of Audibility.

When the intensity is decreased the re-
verse effect occurs, so that the low
frequencies become weaker 1ore rapidly
than the high frequencies. At low intensities
the important tones of various instruments
(bass drum, ’cello, double bass, pipe organ
piano) are below the threshold of audibility.
That is to say, the tiny variations in air pres-
sure which correspond to these particnlar
tones do not stimulate the nerve mechanism

of the ear to an adequate degree. The effect
is somewhat similar to that encountered in
the operation of household clectricity meters.
When the current passing through the meter
falls below a certain value, the force which
it creates in the driving mechanism is in-
adequate to overcome the inherent f{riction.
Consequently the meter fails to register the
current—i.e., it is inoperative.  There is,
therefore, a threshold value below which the
mechanism fails to respond. Another ex-
ample is to be found in connection with auto-
mobiles. If it is necessary to push a motor
car in a garage the local boy takes off the
brakes and heaves to. But a heavy car
refuses to move until another person, usually
the owner, lends a hand. In other words,
there is a threshold value of motive force
below which nothing happens.
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Fig. 1.—Diagram showing threshold of audi-

bility and of feeling for normal ears at various

frequencies. The area enclosed is known as

the ‘“ Auditory Sensation Area '’ and represents

‘“ hearing ’’ of 100 per cent. efficiency. The

distance above the Threshold of Audibility is
the sensafion level.

After this preamble, suppose we try to
understand the inner meaning of measure-
ments and data obtained during experiments
on the properties and sensitivity of the
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human car. We all have ears (to hear) in
various states of repair, so that the results
of the tests not being confined to any par-
ticular section of the community should be
of wide interest and use.

Concert Pitch.

In Fig. 1 there are two curves. The lower
refers to the threshold of hearing, and the
upper to the threshold of feeling. The area
enclosed by these curves when produced to
meet at both ends of the frequency scale is
known as the ‘* Auditory Sensation Area.”’
All persons with normal average hearing can
detect sounds whose intensity and frequency
reside within this area. The horizontal axis
refers to frequency or piich, this being given
in piano octaves where middle C is taken as
256 cycles per second. This is the pitch
figure usually adopted by physicists,
although concert pitch is slightly higher and
gives a more brilliant tone to musical in-
struments.  Hence its use for concert pur-
poses.

There are two scales for the vertical axis.
One is in decibels and the other in dynes
per square centimetre. The decibel is, of
course, the well-known sensation unit used
so much in telephonic work. Actually it is
a power unit. The dyne per square centi-
metre is the fluctuation in air pressure above
and below the ordinary barometric pressure
whose mean value is about 760 mm. of mer-
cury or approximately one million dynes per
square centimetre. A dyne is the unit of
force in the system of units of the centimetre,
gram, second variety. A force of one pound
measured on a spring balance, say, is equal
to that of about 4.45x 10° dynes. Conse-
quently a dyne is a rather small force. The
pressure exerted by the atmosphere on every
square centimetre is equal to the weight of
a column of mercury 76 cm. high and
I square centimetre in cross-section, The
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density of mercury is 13.6, so that the weight
amounts to 13.6 x76=1,033 grams. Now
1 gram is equivalent to 981 dvnes, so that
the pressure of the atmosphere is 1,033 x 981,
or about one million dynes per square centi-
metre. It is usually known to meteorologists
as a ‘“bar”’—not a wet one! Thus 1 dyne
per square centimetre is approximately one-
millionth part of the ordinary atmospheric
pressure. A sound of any frequency from
40 to 10,000 cycles whose air-pressure varia-
tion corresponds to 1 dyne per square centi-

metre is audible. The loudness of the
sound, however, depends upon the fre-
quency.

Normal Hearing.

In obtaining the curves in Fig. 1, the
apparatus shown schematically in Fig. 2
was employed. A known voltage was
applied by the microphone to the amplifier.
The volume control was adjusted to such a
value that the observer listening at the tele-
phone ear piece in a highly damped enclosure
could hear nothing. The control was varied
until the sound just became audible. From
the setting or value of the attenuator control
and the input voltage to the amplifier, the
air-pressure variation causing sound in the
observer’s ear was calculated. Several read-
ings were taken at each frequency, and the
process was repeated by different observers.
The air-pressure variation required to pro-
duce a sound which is just audible varies
from individual to individual, so that the
lower curve in Fig. 1 is an average one for
sersons having what can be regarded as
normal hearing.

SOURGE OF
SOUND — TELEPHONE
p \
g =g VALVE AMPLIFIER 2L M
8 AND = 0 e 1))
~~ VOLUME CONTROL )
A=
L = = EAR

Fig. 2.—Diagrammatic representation of appa-
ratus used in tests for finding the acoustic pro-
perties of the ear.

Any serious departure from that curve can
be considered as abnormal. For example,
if we consider 256 cycles, the threshold pres-
sure is 4 x 10" (four-thousandths) dyne per
square centimetre. If on testing a person it
is found that the threshold is, say, {#th dyne
per sq. cm., his hearing loss at this fre-
quency depends upon the difference between
the two. Thus, if the middle curve (Fig. 3)
represents the threshold of audibility for an
individual, his hearing loss is represented by
the shaded area. As an example of this,
Fig. 3 represents the curve for a person
whose hearing loss was 42 per cent.,, and
this would be the aural condition of a fairly
deaf person—the kind of person at whom
one has to shout, thereby wasting much
vocal energy and soon becoming hoarse—
here the aforementioned ‘"bar’ might
become handy! The upper curve in Fig. 1
was found in a similar manner, excepting
that the sound emanating from the tele-
phone receiver was very loud indeed. If the
loudness is steadily increased from the
threshold of audibility, a point is reached
when the sensation of feeling is created.
Devond this stage the effect of the sound is

Wireless Worlad

to cause actual pain due to over-stimufation
of the nervous system. The feeling sensa-
tion at low frequencies is scnsed as a flutter,
whilst in the middle register it resembles
tickling, as though a few small insects had
taken refuge in the aural organs.
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Fig. 3.—Diagram indicating the large rise in
the threshold of audibility in a deaf person.

1 The ratio of the shaded area to the ‘‘ Auditory

Sensation Area '’ in this case is 0.42, which

represents a loss in hearing of 42 per cent.

1t we draw a horizontal hne across Fig. 1
at 1 dyne per square centimetre, it i1s above
the threshold of audibility over the range 40
to 10,000 cycles. Suppose the input to the
telephone ear piece in Fig. 2 1s adjusted to
give an acoustic pressure of 1 dyne per
square centimetre over the above frequency
scale, then the difference between the
threshold curve and the line (see y) is the
intensity above the threshold. At 40 cycles
it 1s not very far from the threshold, whilst
at 2,000 cycles, where the ear i1s most sensi-
tive, it is quite a long way from the threshold.
Consequently the sound appears to be much
louder at 2,000 cycles than at 40 cycles.

Ear’s Response to Bass Register.

The question which now arises is this:
What must be the intensity level of the go-
cycle note to appear as loud as the 2,000-
cycle note? This point was also settled by
aid of the apparatus in Fig. 2. A nole
of 700 cycles was chosen as a standard ot
reference. Now suppose this is set at a cer-
tain level above the threshold of audition
equal to 10 db. Then a series of other notes—
e.g., 100, 400 cycles—are sounded and
their intensity is altered until the loudness is
equal to that of the 700-cycle note. 1In this
way the curve marked 10 in Fig. 4 was
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Fig. 4.—Diagram showing curves where the

loudness is the same at all frequencies, i.e.,

contour lines of equal loudness. These can be
regarded as ‘‘ Isobels.™
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obtained. The level is raised to 20, 30, etc.,
decibels above the threshold and the process
repeated, the comparison always being made-
with the 700-cycle note. - The result of these
tests is given in the curves of Fig. 4.. Since
the loudness (bels or decibels) above the
threshold is identical for each curve, the
curves can be termed ‘‘Isobels” (equal
bels, but the gender.is neuter). - Selecting
the curve marked 50 db. (this represents a
loudness which oceurs in ordinary conversa-
tional speech), the air pressure correspond-
ing to 40 cycles is about 5 dynes per sq. cm.,
whilst that at 2,000 cycles is only 0.125=1%
dyne per sq. cm. when the two notes are
equally foud. This corresponds to a_power
ratio of 40°=1,600, and indicates quite
forcibly the much lower sensitivity of the
ear in the bass register, as we pointed out
at the beginning of the article.

The curves of Fig. 4 show very clearly
why much more power is required. from low-
pitched instruments, etc., like. the double
bass, 'cello, bass male voice, to give a degree
of loudness equal to that of the flute, violin, .
and soprano voice. Tt isseasy to understand
that the energy 1s greater, for one has only
to see and feel the long, thick strings of a
double bass vibrating, to see and hear the
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Fig. 5.—Curves showing that the loudness in
the lower register increases much more quickly
than that in the upper register for equal incre-
ments above the threshold of audibility. The
loudness from %700 to 4,000 cycles is pro-
portional to the increase in intensity.

long pipes of a great organ, or to take stock
of a regimental drummer laying in to a drum
some two feet diameter with a force which
if delivered on one’s head would produce
loss of consciousness. On the other hand, if
onc draws a bow lightly across or plucks a
violin string, the loudness of the sound is
quite appreciable.  The same, argument
applies to the piano, where the bass strings
are thicker and longer, and the hammers are
heavier than those in the upper register,

L.oudness and Corresponding Air
Pressure.

At the beginning of this article it was
stated that when the low frequencies became
audible as the intensity level was augmented
the loudness increased more rapidly than that
of the upper frequencies. This can be seen
from Fig. 4, where the curves for equal
loudness crowd together in the low-frequency
region. To make the point quite clear, some
of the data in Fig. 4 have been plotted in a
different way in Fig. 5. Two curves are
given. One refers to frequencies from 60
to 8o cycles, whilst the other involves the
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The Loudness of Sound.—

range 700 to 4,000 cycles. The horizontal
axis represents the level in decibels above
the normal threshold of audibility of the
average car. The vertical scale represents
the loudness of the sound compared with
that of the 700-cycle note. The 700-4,000-
cycle line is straight, showing that a defimte
increase in intensity or air pressure produces
the same increase in loudness at all fre-
quencies in this band. For example, when
the sensation level is raised from the threshold
(zero) to a normal value of 50 db. the
loudness is also 50 db. As a contrast we
take the 60-8o-cycle range, where for the
same rise in sensation level the loudness is
& db. This shows quite clearly that the
loudness in the lower register increases much
more quickly than that in the upper and
middle registers. We must be very careful to
realise, however, that for any given degree
of loudness the corresponding air-pressure
variations are much greater at low than at
high frequencies.

Reference.—¢ Speech and Hearing,” by H. Fletcher.

CATALOGUES RECEIVED.

‘A small booklet just issued by the Dubilier
Condenser Co. (1925), Ltd., Ducon Works, Victoris
Road, North Acton, London, W.3, and obtiinable
on application, contains some useful information
relating to their metallised resistances.  Curves
are given showing the effect of temperature,
humidity, radio frequency characteristics, and
mention 18 made of tests carried out to ascertain
the stresses required to tear oft the end eaps, also
to fracture the porcelain tube.

oO0oO0OU

F. C."Hill and Co., 154, Compton Road, Wolver
hanpton.—Leaflet giving particulars, of 1uins
transformers and L.IF. cliokes.

vooo

Edison Swan Electric Co., Litd., 123-5, Queen
Vicloria Street, London, E.C.4, have issued a leaf-
let giving particulars and operating data relating
to two new low-voltage gas-discharge rectifiers, the
types U.235 and U.600.

o000

The Radio Componeuts Catulogue, No. 31-32,
issued by the Loewe Radio Co., Ltd., Fountavne
Road, 1ottenham, London, N.15, in addition to giv-
ing particulars of their wide range of small comnpo-
nents now contains tull details of the lutest Mul-
tiple valves designed jor A.C. operation.

©C0o000

‘A leatlet received from Kenwell Radio, ILtd.,
200, City Road, London, K.C.1, contains full details
of an interesting power pack with which s ~m-
bodied an energised moving-coil lond spealker.

0000

Epoch Radie Maunfacturing Co., Ltd., Exmouth
House, Exmouth Street, London, 15.C.1—an ilins.
trated leatlet dealing with the model 20c. perma-
nent-magnet noving-coil loud speuker.

oCco0O

General Electric Co., Ltd., Magnet House, Kings-
way, London, W.C.2—publication M.6160 deualing
with measuring instruments designed especially
for tracing faults in wireless receivers.

‘ coo0o0

Rotax, Ltd., Willesden Junction London,
N.W.10—20-page booklet illustrating and describ-
ing the range of M-L anode converters and rotary
transformers, machines for obtaining a high D.C.
voltage from L.I. accumulators, also A.C. {from
D.C. mains are available in various sizes.

CHANGE OF ADDRESS.

The Electrical Devices Cou., 12, Great James
Street, Bedford Row, London, W.C.1, have
acquived new premises at 62, Conduit Street, lLon-
don, W.1, the offices being at New Burlington
Place, Regent Street. London, W.1. The telephone
puniber 1s Regent 5119,
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D.C. GRAMOPHONE
AMPLIFIER.

Push-pull Circuit with Large Power Output.

By R. A. FEREDAY, B.Sc., A.lnst.P.

T has become customary to design am-
plifiers intended to give high power
output almost exclusively for A.C.
mains operation, and it is common for

a D.C. amplifier to consist of such a sct pro-
vided with a D.C.-to-A.C. converter. For
an amplifier of moderate size this represents
unnecessary complication ; the following de-
scription applies to a gramophone amplifier
recently constructed by the writer which de-
rives all its power (H.T., L.T., and G.B.)
directly from 240-volt D.C. lighting mains,
and which will give an audio-frequency
power output of nearly five watts—sufficient
for a fair-sized hall.

The output stage consists of two PNys in
push-pull, coupled by a Varley split-second-
ary transformer to a siugle AC/HL. Re-
ferring to the circuit diagram, it will be seen
that anode current for this furst valve is
smoothed by the choke and coudenser C,;
grid bias s derived from the potential drop
across R,.

Series-connected Filaments.

The filament circuit comprises the three
filaments wired in series, the two grid-bias
resistors R,, R,, and the resistance mat IR,.
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protective metal grille, adequate ventilation
i1s secured, and the amplitier, although
totally enclosed below the motor board of
the gramophone, runs very c¢ool.

Balanced Output Valves.

Gnd bias for V, is obtained from the volt-
age drop across R; and the filament of V_;
that for V, from the drop across R, and
R,. These latter are actually Igranic pre-
set resistors, two ten-olum resistors in series
being used for R in order to provide the
necessary current-carrying capacity.  Thus

- the output valves are balanced but for a four-

volt difference in anode voltage; used on a
reasonably ‘“‘clean’’ D.C. supply, no
smoothing has been found necessary in the
output stage. These valves will accept a
grid swing of some twenty-five volts, which
can be provided comfortably by the pre-
ceding stage.

The anti-parasitic resistance R;, R., are
of the wire-wound (spaghetti) class, but are
of different types in order to destroy the
symmetry of the circuit with respect to H.F.
currents.  The adoption of a push-pull out-
put, and the avoidance of a grid-biasing
scheme using components common to each

240V.

SPEAKER FIELD

THE CIRCUIT DIAGRAM OF THE AMPLIFIER. The filament connections are shown in thick lines.
R, 50 ohms ; R, 60o ohms; R, 100 ohms; R, 6 ohms; R; 20 ohms; R; 20,000 ohms ; R, 25,000
ohms ; Ry 207 ochms resistance mat, Cressall, Type 1527 ; Choke : Varley Nichoke II; C,, C; 2 mfd.

A resistance R, prevents overheating of the
filament of V, by the anode current of V,,
and the resistance R, is included, since the
heater current of the AC/HL was found to
be less than the nominal one ampere. This
series connection of the filaments reduces
the filament consumption to 240 watts, of
which approximately 200 watts have to be
dissipated as heat from the mat. By mount-
ing this in a vertical plane close to the back
of the cabinet, which is perforated by a
number of large openings and covered by a

WWW.americanradiohistorv.com

stage, -reduces dangers of unwanted inter-
stage coupling to a minimum ; none of the
available H.T. voltage is wasted in decoup-
ling resistances, and, in spite of a small
drop across the smoothing choke, the first
valve receives rather more than its rated
maximum anode voltage.

The installation is completed by a Mar-
coniphone pick-up and Epoch ‘‘Domino "’
speaker ; the quality provided is quite pleas-
ing, and very large volume is obtained before
overloading commences,
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Frivolous, querulous or—

The Simplest Set on Earth.

OW that the electrostatic loud speaker

is available in this country in a really
practical form, it is interesting to reflect
that over a dozen years have passed since
one of our pioneer wireless firms, namely, the
Marconi Co., commenced experimenting with
electrostatic headphones. It is true that the
experiments were not very successful.

One scheme which was mooted at that
time would have given us a perfect and fool-
proot local-station headphone set which we
could have put into the hands of our maiden
aunt—or any other woman for that matter—
with absolute certainty that, short of using
a coal hammer, she could not have put it
out of order.

In “its most elementary form it consisted
simply of a special pair of telephones with
two diaphiagmis—one fixed and one moving
—set very closely together but insulated from
cach other. One diaphragm was connected
to earth, and the other to the aerial.  The
principles underlying the way in which it
was supposed to work were perfectly straight-
forward, but for the benefit of those who may
have inadvertently skipped Chapter I of their
elementary text-books on electricity and mag-
netism I give a brief explanation here.

The oscillations due to an incoming wave
train would cause one diaphragm to be posi-
tively charged and the other negatively, and
the charges on the diaphragms would change
their sign every half-cycle, which, in the case
of a wavelength of 600 metres, represents
one million times a second. The result of
this would be that the two diaphragms would
be mutually attracted and the moving one
would be pulled over towards the fixed one
to a greatcr or lesser extent, depending upon
the amplitude of the incoming carrier wave.

Not According to Plan.

Naturally, the changes of sign would not
affect the attracting power, nor would the
fact that the charges on each diaphragm were
equal and opposite twice during each cycle
release the diaphragm owing to the fact that
the changes were, of course, at radio fre-
quency. Any chopping-up or varying of the
incoming energy, such as a series of wave
trains due to a spark transmitter or the
modulation associated with a telephony trans-

mitter, would naturally waggle the diaphragm

in sympathy, and, heigh presto! we have the
simplest set on earth!

No attempt was made at tuning, and pre-
sumably the arrangement would have re-
ceived several stations at once, like certain
commercial broadcast receivers on the
market to-day ; but, unfortunately, like ideas
for perpetual motion or making a fortune by
backing horses, it did not work quite accord-
ing to plan when tested, although it must
be acknowledged that weak signals were

Wireless World

UNBIASED

By

FREE GRID.

heard when the arrangement was tried near
to a powerful spark station. Later on at-
tempts were made to add a tuned circuit,
but, unfortunately, the capacity of the
phones, being in shunt with the tuning con-
denser, completely swamped it. \What this
capacity was I do not know, but it would
be something less than o.02 mfd., which is
roughly the capacity—it varies with the value
of polarising voltage, of course—of the elec-
trostatic loud speaker which I am at present
trying out.

The Chance of a Lifetime.

HE Editor, in his infinite wisdom, having
seen fit to enlarge the pages of this
journal without having the common courtesy
to consult me on the point, 1 find that I have
room for seveval hundred more words in my
allotted space than hitherto.* |
I am, there-
fore, hoping
shortly to offer
the hospitality
of one column
of my page to
all those un-
fortunate
writers of
letters to the
Editor who,
because their
letters  have
been abusive, frivolous, querulous, carping,
dull or otherwise distasteful to the Editorial
mind, have hitherto been classified under the
heading of ‘‘ Also wrote.”” 1 propose to have
the letters printed in the smallest known type
in order to get the maximum number in each
week.

All disappointed correspondents who feel
that their past letters have come under the
heading mentioned would be invited to con-
tribute.

—otherwise distasteful.

The Cannibals of
Cape Town.

WHEN 1 was very voung I used to

imagine that the Australians spent
their time playing with boomerangs and call-
ing ‘‘coo-ee,” and that the inhabitants of
South Africa divided their time between de-
vouring missionaries and endeavouring to
avoid being devoured in their turn by lions.
In fact, when 1 first went to Cape Town I
half expected to meet a lion at each street
corner, and it was some days before I became
acclimatised.

It is evident that similar primitive ideas and
fears concerning the other end of the so-called
““dark "’ continent still haunt the mind of at
least one journalist, as he expresses consider-

* ¢« Tree Grid” really has no “grouse’ as coutri-
bution rates are not calculated ¢ per page.”—ED.
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able astonishment at the fact that the schools
in Algiers are provided by the municipality
with wireless sets for the reception of special
school broadcasts; in fact, he appears to be
rather surprised to hear that there are schools
there at all; this, mark you, in a journal
which devotes itself to education.

Let me assure him from personal experience
that Adderly Street, Cape Town, at the sharp
end of Africa, and the Rue d'Isley, Algiers,
at the blunt end, are as civilised as his native
Piccadilly.

To Stop or Not to Stop.

HERE are things in this life which at

times tempt the most good-liumoured of
us to indulge in language not permitted within
the precincts of a Young Ladies’ Seminary.
In my particular case one of the things is the
sudden stopping of a gramophone before the
record 1s quite finished, or, alternatively, the
refusal of the motor to stop when the record
1s finished, due to tlie too early functioning
or to the non-functioning of the automatic
stop.

I believe I am right in saying that I have
tried every known clectric motor and every
known auntomatic stop, but none of them ful-
hils the claim to be universal in the sense that
it will function on any type of record. Nor
can I see how the wit of man could devise
such an arrangement.

My collection of records ranges from the
most expensive twelve-inchers to the original
Woolworth sixpenny touches (not their latest
plutocratic eight-inch type), and 1 defy any
manufacturer to get his antomatic stop to
work properly on my whole collection. I
will make things casier for him by not requir-
ing the instrument to function on my ‘‘ home-
recorder '’ records, which lack any kind of
*“run off ** track ; nay, I will go even farther,
as Shakespeare said, and rule out all but the
30 in. or 12 in. records. Fven then 1 will
warrant that no manufacturer could do it.

Of course, it is not really the fault of the
maker of motors or automatic stops, but of
the various recording companies who all seem
to have difterent ideas on the question of the
design of a ““run off '’ track and where re-
cording shall end, just as thirty years ago
they all had different iceas about the speed
of recordings. Why can’t something be done
about it?

The Great Unfinished.

By the way, if any maker of motors fitted
with. an automatic stop still thinks he can do
the impossible, will he kindly send a speci-
men along for the attention of The Wireless
World laboratricians?.
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T is sometimes forgotten that every D.C.

mains-operated set is  automatically
‘earthed "’ by its connection to the supply
system. Admittedly, this form of earth con-
nection is often lacking in efficiency from the
‘““H.F.”” point of view, but when an unduly
noisy background of hum
is present it is at least
worth while to try the
effect of taking off the
normal earth wire.

When a marked improvement is noticeable
as a result of working with a ‘“ mains earth ”’
only, it will generally be found that there is
an appreciable difference of potential between
the ““set earth’’ and the ‘‘mains earth.”
This provides a clue as to how disturbing hum
voltages are introduced into the receiver.

Without an
Earth.

AS has already been inferred, the H.F.
stopping choke, which forms an im-
portant part of the conventional diode
detector circuit, has a difficult task to per-
form. It is necessary that it should be
capable of restricting the applied H.F.
energy to the detector cir-
cuit; and, if good sen-
sitivity is to be obtained,
it should not introduce
appreciable losses into
the tuning system. Further, there is the
question of effective self-capacity; that of
the. choke winding is practically in parallel

Diode Circuits.

Practical
Considerations.

Wireless World

AIDS TO
BETTER RECEPTION.

Some measurements have recently been
carried out in order to determine the suit-
ability of various commercial chokes for this
special purpose, and some interesting results
have been obtained. It has emerged from
these tests that some chokes which are ad-
mirably suited for ordinary uses are far from
satisfactory in diode circuits, and, con-
versely, that others for which no special
claims for efficiency are made are reasonably
satisfactory for our present somewhat exact-
Ing requirements,

Choice of H.F. Choke.

But it must not be thought that a choke
which is generally held to be of indifferent de-
sign is bound to make a good H.F. stopper
for a diode. On the contrary, the tests that
have been made show clearly that the large-
size Lewcos choke, which enjoys a reputa-
tion second to none for all-round efficiency,
is also the best of the various specimens that
have been tested for our present purpose.
In the matter of restricting the application
of H.IF. voltages to the succeeding L.F. am-
plifier, it is outstandingly good, and from
the point of view of losses it is not excelled
by any of the other specimens. Similarly,
only one other choke was found to have a
lower effective sclf-capacity at the wave-
lengths at which measurements were made.

The only drawback to this particular com-
ponent. is its relatively large size, but this,
of course, accounts partly for its good per-
formance. It is not always that space can be
found for such a large choke, and so tests
were made of alternative components of more
compact dimensions. One of the smallest
of those tested, which, nevertheless, proved
to be extremely satisfactory, was the
McMichael Junior Binocular type, which was
found to be much more effective as an H.F.
stopper than many larger components, and,
in view of its small size, to be responsible

HF. CHOKE

H.F, CHOKE o

HT. +§

TO LS.

1000000

H.F. CHOKE 3

Fig. 1.—Skeleton diagram showing the essentials of a practical receiver with diode detection.

The

effectiveness of H.F. choke No. 2 has an important bearing on the operation of the detector.

with the tuned input circuit, and if it has a
high value will tend to restrict the wave-
range of the receiver. Naturally, of these
considerations that of self-capacity is by far
the least important. The component to
which we are referring here is indicated by
“H.F. Choke 2"’ in Fig. 1.

for surprisingly low losses. Its effective self-
capacity was also practically as low as that
of any other component.

With regard to chokes of average size, the
R.I. ““Quad”’ proved to be the most suit-
able of those tested for use in diode circuits,
being highly efficient both for H.F. stopping
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PRACTICAL HINTS

AND TIPS.

and in the matter of losses. It is interesting
that for this particular purpose it is definitely
better than the larger and more expensive
component produced by the same firm.

When there is any doubt as to the effective-
ness of the H.F. stopping arrangements in-
cluded in a diode set, it is a good plan to
include some simple form of H.F. filter in the
anode circuit of the L.F. valve which imme-
diately succeeds the detector. If wandering
H.F. energy can be stopped at this point,
it is unlikely to do much harm. A suggested
form of filter has been added to the circuit
diagram already mentioned (Fig. 1); the
associated by-pass condensers may have a
capacity of 0.0002 or 0.0003 mfd.

For the sakes of completenes, the diagram
shows in skeleton form the general circuit
arrangement of a very satisfactory medium-
range set in which diode rectification is em-
ployed. The semi-variable condensers of
0.0001 mid. capacity are usually set to about
half their maximum value. Finally, it should
perhaps be pointed out that the remarks made
above with regard to H.F. chokes apply only
to the component directly associated with the
diode. Choice of the remaining chokes
(Nos. 1 and 3) is governed by the usual con-
siderations.

HEN a receiver fails to function

‘“ according to plan,”” almost the first

thing that the wise amateur does is to
measure the anode and screening-grid cur-
rents consumed by each individual valve.
When dealing with a modern superhetero-
dyne which employs an

First S.G. valve operating as
Detector an anode bend first detec-
Current. tor, he often encounters a

minor difficulty:  the
current consumed by this valve may be so
small that it will hardly give an indication on
a milliammeter of average current range.

In many receivers the detector anode cur-
rent amounts to no more than between 0.1
and 0.4 milliamps., and if this cannot con-
veniently be read on the meter, a test should
be made by short-circuiting the bias resist-
ance-—or in the case of a battery set by
returning the grid circuit directly to the earth
line. As a result of doing this, anode current
should rise to several milliamperes; if it does,
we have a fairly certain indication that every-
thing 1s well in the associated circuits.

HE unfortunate use of the word ‘‘{ree”’

in connection with grid bias and the field
current of moving-coil loud speakers has, in
the past, misled many people into imagining
that the laws of nature could be successfully
circumvented by the wireless engineer. It
has long ago been made

Is Field clear that ‘‘free’’ grid
Current bias volts are merely
Ever ‘“ Free”? filched from the H.T.
voltage, which has to be

correspondingly increased in order to make
good the deficit; many people are, however,
still somewhat hazy concerning the question
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Practical Hints and Tips.—

of field current supply in the case of a moving-
coil loud speaker, which is certainly more
entitled to the term ‘‘free”’ than any system
of obtaining grid bias.

An ‘‘energised ”’ type of loud speaker re-
quires a certain value of current to pass
through its field winding before it will func-
tion properly, and a certain number of volts
—usually in the neighbourhood of 100-are
needed to overcome the resistance of the
winding and force the current through.

The plate current of a modern mains
receiver is usually sufficient for the purpose,
but if the field winding is connected in the
common H.T. positive supply lead it will at
once, according to its resistance value, ap-
propriate a certain number of the volts which
rightly belong to the anodes of the valves
in the receiver. The net result is that neither
valves nor loud speaker are adequately pro-
vided for.  Fortunately, the loud speaker
field serves as an excellent smoothing choke,
and can be substituted in place of an ordinary
inductance, and the volts hitherto absorbed
by the latter will be available for loud speaker
and set.

The voltage demand of the field winding,
however, is usually in excess of that absorbed
by any ordinary smoothing choke, and the
deficit will therefore have to be made up by
increasing the voltage of the H.T. supply.
However, the modern tendency to use a gen-
crous output valve which usually requires a
much greater anode voltage than preceding

valves in the set does enable the loud speaker

winding to be used to absorb the excess volt-
age, which normally would have to be wasted
in a resistor. In this latter case, therefore,
the field current is really free, apart from the
fact that its winding serves also as a smooth-
ing choke.

VALVE of falrly high magnification
factor, and consequently of relatively
high A.C. resistance, is generally the most
sensitive type to choose as a grid detector,
but its use may introduce an appreciable
attenuation of the lower audio-frequencies.
This applies when the

Strengthening  succeeding output valve
Low is connected by means of
Notes. a transformer, of which

the primary winding is
directly in the anode circuit.

A simple remedy for this state of affairs
15 to be found in the use of resistance feed
for the transformer primary. The effect of
this alteration is always to reduce the effec-
tive resistance of the valve, as the feed
resistance is, for all practical purposes, in
parallel with it.  All other things being
equal, the bass response of a resistance-fed
transformer is bound to be better than with
the direct form of connection.

T is usual, when making a measurement
of anode current, to insert the milli-
ammeter at any accessible point between
the plate terminal of the wvalve concerned
and the positive terminal of the source
of H.T. supply. But, when it is more con-
venient to do so, there

Cathode- 1s not the slightest ob-
circuit jection, on technical
Measurements, §grounds, to connecting
the instrument in the

cathode lead of an indirectly heated three-
electrode valve. The resistance of the meter

Wireless World

will usually be negligibly low in comparison
with that of the bias resistor which is
customarily included in the cathode circuit.

The anode current of a directly heated
output valve, of which the filament is sup-
plied with A.C. from a step-down trans-
former, may be ascertained in a similar
manner by inserting the milliammeter in the
lead which joins the L.T.-transformer
secondary to earth—generally through a self-
bias resistor.
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This method offers the slight advantage
of additional safety ; no considerable voltage
difference exists between the meter leads and
the metal chassis of the set, and so the result
of an accidental short-circuit is not likely to
be serious.

When dealing with a screen-grid or pentode
valve in this manner it should be remem-
bered that the meter will indicate the sum
of anode and screen currents—also possibly
that consumed by the feed potentiometer.

MURPHY “A3 PEDESTAL” RECEIVER.

A De Luxe Model Incorporating Many Detail
Refinements.

HIS latest addition to the range of
Murphy receivers is a development
from the well-known A3 model. It
in no way supersedes the latter receiver,
which is being continued as a table model
at 17 guineas, but may be regarded as a
de luxe version incorporating a number of

The Murphy
“A3Pedestal’”’
receiver has a
slightly wider
cabinet, and is
provided with
astand of strik-
ingly original
design.

detail refinements cmanating from the ex-
perience of more than a year’s manufacture
and servicing of the original design.

The cabinet of the pedestal model 1s several
inches wider than that of the standard A3,
and the general appearance in conjunction
with the solid-based stand is distinctive. The
set is readily detachable from the stand, but
cannot be purchased separately.

Perhaps the most important difference is
to be found in the tuning coils. In the
original design these were of the flat, basket-
wounrl type, but the new model employs
single-layer cylindrical coils in vertical
screening cases. The coupling inductancés
in the band-pass input circuit have also heen
reduced in value. A test carried out within
five miles of Brookmans Park, under pre-
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cisely the same conditions as those under
which the original model was tested (The
Wireless World, July 29th, 1931), revealed
a distinct improvement in selectivity without
any apparent diminution of the excellent
range and sensitivity.

A further reduction has also been effected
in the level of mains hum, and this is now
quite inaudible outside a radius of two or
three feet from the loud speaker fret. This
improvement is attributable to the use of
an 8-mfd. and two 4-mfd. electrolytic con-
densers in the smoothing circuit in place of
the paper condensers in the original model,
and to the fact that the L.F. transformer ig
orientated to reduce coupling with com-
ponents associated with the supply mains.

An alteration has also been made to the
volume control, and the input volume-control
resistance is no longer ganged with the reac-
tion knob on the front panel. It is now
mounted at the back of the set, and may be

No back is fitted to the ‘“ A3 Pedestal ’’ receiver.
Note the new cylindrical coil screens and electro-

lytic condensers behind the valves. The auxil-
iary velume control star wheel is on the left of
the screen-grid valve holder.

pre-set to local requirements by a metal star
wheel near the ‘“Local-Distance’’ switch.
The volume and quality of reproduction
maintain the high standard of the original
A3, but the sphere of usefulness of the
* Pedestal ”” model has been extended by the
incorporation of a gramophone pick-up jack.
The price of the ‘“ A3 Pedestal”’ receiver
is 19 guineas, and the makers are Murphy
Radio, Ltd., Welwyn Garden City, Herts,
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Current Events in Brief Review.

August 19th.

ONLY three weeks remain before the open-
ing of the National Radio Exhibition at
Olympia on August 19th. For the first time
in its history, the Exhibition will occupy the
Grand Hall. It will be just twice the size
of last year’s show, with an area of 200,000
square feet. Some 250 stands have already
been Jeased by manufacturers.  Sound-proof
demonstration rooms, which have been a valued
featurc of the last two years, will again be in
evidence in the gallery.
The authorities have wisely decided to main-
tain the traditional arrangement that the loud

THE LATEST IN POLICE RADIO. An official

calling up a motor cycle patrol by means of the

I00-watt transmitter installed at the Bradford
police headquarters.

speakers on the stands shall diffuse music from
a common source; as in the past, the B.B.C.
will handle the programme material, both
wireless and gramophone.

Besides offering the Jatest ideas in commer-
cial radio technique, this year’s Olympia Show
will prove to be a magnificent spectacle which
no listener can afford to miss.

Automatic Radio Tuner.
EWEST amongst the ‘ radio period
selecting devices’’ accepted by the U.S.
Patent Office is one by Emile Brugger, a Swiss
watchmalker, of New York. According to a
correspondent, the device enables the listener
to pre-select the station whose programme he
wishes to hear over a 24-hour period, the tuning
being held for 15 minutes or multiples thereof,

Ten-day Weather Forecasts.
EVERY Tuesday and Friday evening, Berlin
and certain other German stations now
broadcast a long-term weather forecast over a
period of ten days. It is interesting to learn
that the service is experimental !

«“ Ultra-Shorts ”’ for Aircraft
Guidance.

\ JAVES between three and five metres are
being used in some interesting tests now
being conducted by the German aircraft experi-
mental station to devise a means of guiding aero-
planes when landing in the foggy weather. The
directional properties of the ultra-short waves
are employed, a transmitter on the landing
ground being used to send out a continuous
note, while an ultra-short wave receiver on the
‘plane enables the pilot to determine his direc-
tion and height by the strength of its signal.
If the tests prove successful, a commercial
cquipment may shortly be put on the market.

A Radio ‘“Lausanne.”

EPTEMBER 3rd has now been definitely

chosen as the date on which the world’s
wireless troubles are to be tackled at Madrid,
which is the venue of the International Radio
Telegraph Convention. The last conference of
the kind was held at Washington in 1927, since
which year radio complications, particularly
in regard to wavelengths, have increased at an
alarining rate.

The primary object of the conference is to
settle questions regarding commercial and
maritime wireless communication, but it is
hoped that many pressing questions relating
to broadcasting will be found a place on the
agenda.

Bradford’s Radio Flying Squad.

AST week we drew attention to the enter-

prising wireless tests now being conducted
by the Bradford police. One of the most in-
teresting features of the tests is the use of
wireless telephony by motor cycle patrols. Of
special note is the device used on the patrol
machines by which the rider’s
attention is called 1o the fact that
headquarters are seeking to get into
touch with him by wireless.

A small electric lamp attached to
the top of the headlamp and in full
view of the driver is lighted by relay
in the receiver actuated by a carrier
wave from a transmitter.  When
the lamp lights up 1ihe relay is
switched off and the 'phones are
brought into circuit.

A four-valve receiver is carried in
the sidecar, to the rear of which is
attached a metal tube aerial. To
avoid ignition interference the maguneto, leads
and sparking plug have all been screened.

The transmitter, which has been installed
at police headquarters by Standard Tele-
phones and Cables, Ltd., is run from mercury
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vapour rectifying valves. It operates on 157
metres with a power of 100 watts, and strong
telephony signals have been audible up to 25
miles on headphones.

France Holds the Record.

FRANCE relies on gramophone programmes

more than any other country in Europe,
according to figures just published by the
Union International de Radio Diffusion. No
less than 25.6 per cent. of the total French
transimissions consist of mechanical music.
Belgium follows with 20.5 per cent.

Oratory Let Loose,

‘ THE greatest piece of radio news reporting
in the history of broadcasting’ is the
theme of the story which comes to us from
Washington concerning the sixty-hour pro-
gramme which was offered to the radio audience
of America during the recently adjourned
Democratic National Convention and the Re-
publican Convention which preceded it.

Of the sixty hours at speech at the micro-
phone, fifteen were rejected by the broadcasting
authorities, but, nevertheless, there were times
during the Conventions when the two major
networks were engaged in the fiercest rivalry.

The scene of the event was the Chicago
Stadium, the platform of which was plastered
with microphones which picked up many re-
marks and ‘‘ asides *” which escaped the audience
of 20,000 in the hall. Each of the rival radio
broadcasting concerns scored ‘‘scoops ’’ when,
apparently, influential persons addressed the
microphone at short notice.

On the N.B.C. network there were at times
as many as eighty-eight stations, while the
Columbia system once carried ninety-six. IFrom
a radio point of view a great success was scored
by the new Lapel microphones, which enabled
the orators to *‘ ramp around the platform ’’ and
forget all about the ‘‘ raddin

13
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WITHOUT LEAVING THE SADDLE. A relay-
actuated light device indicates to the patrolman
that the headquarters transmitter is in operation,
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Broadcasting Dispute in Belgium.

ELGIAN broadcasting has long been in an

unhappy state due to conflicts between the
various politica! associations. The managing
counsel of the Belgian National Broadcasting
Institute has now decided to increase the time
allotted to recognised radio associations to one-
half of the total time occupied by the Institute’s
own transmissions. Unhappily, this decision has
provoked more protests. The only organisation
profiting by the new time schedule appears to be
the Liberal Association, which finds its time
quadrupled in Flanders and doubled in the
French-speaking area. The other parties, in-

A MONTH IN THE AIR. A view of the cock-
pit in the Hon. Mrs. Victor Bruce’s ’'plane in
which she hopes to establish a world record for

flight duration. A Marconi A.D. 22B light
'plane transmitter is installed.
cluding the Catholic Socialists and the

Nationalist Flemish, declare that the concession
is out of proportion to the importance of the
party. ‘ Prompt action’ is expected in the
near future. Let us hope this will not take the
same form as on a previous occasion, when the
detonation of a bomb in the Brussels studio
completely overshadowed the efforts of the
*“effects’’ department.

Gramophone Amplifiers in Church.

IT seems that St. Asaph Cathedral can claim

the distinction of being the first important
church to employ ‘‘canned’’ music in the
absence of the organ.

In the course of recent repair work the organ
had to be dismantled, but soon afterwards it
was desired to provide music for a wedding
ceremony. The cathedral authorities turned
to the British Radio Manufacturing Company
(Liverpool), Ltd., who installed a gramophone
amplifier giving an undistorted output power
of 25 watts. On each side of the chancel a
concealed moving coil loud speaker was
mounted, one being of the cone and baffle type,
the other being a 12ft. exponential horn. The
former was attenuated in the upper register,
while the latter was less responsive below 150
cycles.

Throughout the -ceremony, which was
attended by a congregation of 8oo, bridal music
was effectively rendered from the standard
gramophone recordings.

According to a correspondent the pedal
notes set up vibrations in the choir screen and
other furnishings. Later on, the output from
the amplifier was transferred to an exponen-
tial horn in the cathedral roof, and excellent
reproduction was given of a wedding peal
played on the beils of St. Margaret’s, West-
minster.

Wireless World

Nearing the Five Million Mark.

NY doubt as to whether the receiving
licence figure in this country will reach
the five million mark before Christmas are dis-
pelled by the news that on June 3oth the figure
was 4,764,188. Great Britain, which was once
“runner-up '’ to Germany in the European
licence race, is now definitely in the lead; the
German total actually dropped by 100,000 in
June, and is now not much in excess of four
million.

Official Opening Eight Years After.

FRANCE’S silent broadcasting station is at
last to make itself heard. Our Paris cor-
respondent reports that the new Postmaster-
General, M. Queuille, has signed the necessary
permit for the start of transmissions from the
new PTT transmitter in Paris which will have a
power of from 7 to 8 kW.

This gesture is much more impressive than
appears at first glance, for it is made eight
years after the birth of the long-awaited station!
The plant was ready so far back as 1924, and
had been approved by the Finance law of 19z5.
For various reasons, not unconnected with the
rivalries of conflicting interests, it has ‘‘ rusted
in a vile repose.”’

The Silly Season.

IT is always in the summer months that one
hears of such claims as that of eighteen-
year-old Dino di Corbetaldo, an Italian youth,
who boasts that he has built the smallest wire-
less set in the world. Moreover, such claims
nearly always originate in hot countries. Dino,
to show his good faith, gives us the number
of his instrument, viz., 10,222, together with
a certificate (origin unstated) assuring him
that no other wireless set on the earth is so
small.

But, as our contemporary, The Western
Evening Herald, points out: ‘‘It may be
recalled that during the early days of popular
radio, a Plymouth man made a tiny set which
was probably little larger than that reported
from Italy.”’

A FIVE-METRE FIELD DAY.

Forty=one Miles on Telephony with
8 Watts Output.

By a Special Correspondent.

ARLY one recent Sunday morning three
F cars equipped with 5-metre apparatus
~ might have been observed leaving
Croydon, each bound for a different
location. One, driven by H. E. Smith, part
owner and operator of G6UH, made for a hill
close to Haslemere, Surrey ; another, containing
G6SM and John Ferguson of G6UH, proceeded
to a hill just outside Dorking, whilst the third,
piloted by G5BY and accompanied by the junior
operator of GzBM, was bound for a lofty spot
on the Sussex Downs just behind Eastbourne.

The latter car, after a hectic three miles up
roads little better than cart tracks, and having
a gradient of 1 in 5 or thercabouts, reached a
sufficiently elevated position for the portable
56 megacycle transmitter and power supply to
be unladen and put into operation.

Meanwhile, the other two cars having ar:ived
at their destinations, receiving aerials were
erected and three receivers went into action.
Of these two were located about a quarter of a
mile apart on the same hill near Dorking ; the
other, as already mentioned, was at Haslemere.
The former location had already’ proved its
worth on previous occasions, signals from both
Gs5BY's and G6SM's stations at Croydon,
about twenty miles away, having been received
there.
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At the prearranged time the portable 56mc.
transmitter went on the air, and for a solid
ten minutes G5BY kept up continuous voice
modulation. This, however, on an extremely
hot day, proving such an effort, the remainder
of the period of transmission was completed
by placing the microphone on top of an alarm
clock. The transmission was picked up by the
receivers at Dorking—thirty-six ‘“‘air’’ miles
away—at such strength that the voice modula-
tion could be heard some fifteen yards from
the ’‘phones, while the tick of the clock was
audible at a distance of five yards—this, of
course, being in the open air! Speech was
100 per cent. understandable all the time.

On G6UH’s receiver, forty-one miles from the
transmitter, the voice signals were R6-7, the
clock tick being, of course, somewhat weaker.
This result was particularly satisfactory, as the
location chosen was not an ideal one for s6mc.
work, and proves that this distance should be
easy to exceed in further tests.

G3BY’s H.T. was derived from the 12-volt
car battery by mecans of one of the Electro
Dynamic Company’s dynamotors, which de-
livered 30 watts at 300 volts. The transmitter
employed the same circuit as that described in
The Wireless World of June 8th last, and was
placed at, and coupled to the centre of, an
aerial eight feet in length. Transmitter and
aerial were erected in one piece and fed from a
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FIVE-METRE FIELD SET IN ACTION. G5BY
as it was rigged up on the South Downs for
communication with Dorking, 36 miles away.

distance with L.T. and modulated H.T. via g
three-wire cable.

The modulation unit consisted of a PM4DX
transformer-coupled to a PMz24D (a 25-watt
pentode), the latter, in turn, being choke-
coupled to the plates of the oscillators through
a 2,000-ohm resistance, bypassed by a 1 mfid.
condenser. The PMz24D drew just over 4oma.
at 300 volts, and the transmitter input was
3sma. at approximatcly 230 volts—a shade
over 8 watts.

All three receivers were of the type described
in The Wireless World.

As soon as the necessary permit is obtained
from the P.M.G. (probably before these words
are in print), two-way communication between
these and perhaps mors distant locations will
be attempted, and should, from the results
already obtained, be easy of attainment.
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SAVAGE PORTABLE A.C.

Wireless Worldl

AMPLIFIER. oo ¢

Self-contained . Public-address Amplifier, Embodying

an Electric Gramophone.

"B ARELY is a sporting event of any
importance held to-day but that
some provision is made to keep all
those present notified of the progress

of the event, of imminent developments, and
of other matters appertaining to the

FEATURES.

General.—Portable-type  two-valve amplifier
embodying an electric gramophone and a
microphone. Operales on 40-100 cycles, 100-
250 volts A.C., and gives an output of 8 watls.

Circuit.—Screen-grid  first stage amplifier,
resislance-capacity coupled fo power pentode.
H.T. from full-wave valve rectifier. Filter-
Jed output {transformer designed for §- or
16-ohm loud speakers.

Controls.—(1) Volume adjustmenl. (2) Tone
conlrol. (3) Gramophone-microphone switch.

Price.—(27 10 0, complete wilh microphone.
(Chassis only, £9 10 ¢.)

Makers.—W. B. Savage, 292, Bishopsgale,
London, E.C.2.

occasion. Amplifiers and loud speakers are
now the accepted medium for broadcasting
information, and this practice has been ex-
tended to most of the venues of outdoor
entertainment, even though the spectators
have uninterrupted views of the proceedings.
Between times the apparatus serves to relay
musical items to all parts, thereby affording

a little diversion and assisting also to sustain
interest.

Consequent wupon this, a number of
specially designed amplifiers are now avail-
able, of which those made by W. Bryan
Savage, 292, Bishopsgate, London, E.C.2,
are of particular interest, for they are com-
pact, sclf-contained, and designed for ready
transportation from place to place. The
model C/8W gives an undistorted output of
8 watts, and embodies a two-stage amplifier,
a gramophone-motor, electric pick-up, and
can be obtained with or without a small
microphone.  The whole is contained in a
substantially made portable-type oak case
measuring z2oin. x 153in. x T0in., and it is
operated entirely from A.C. For field work,
such as at sports meetings, fétes, and other
outdoor functions where A.C. is not readily
available, the amplifier can be operated from
a small rotary converter driven by a car
battery or by a 24-volt accumulator if the
last mentioned is available.

So far as we are aware, this is the only
amplifier of its kind in which a screen-grid
valve is employed, and in the present case
its use is made possible only by a somewhat
unusual arrangement of resistances in the
auxiliary grid circuit, this being the subject
of a recent patent. Resistance-capacity inter-
valve coupling is used, for with the high
amplification afforded by the first stage a
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Fig. 1.—Circuit arrangement of the Savage public-address amplifier, Model C/8W.
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vollage step-up in the coupling unit is quite
unnecessary. Indeed, it has been found
desirable to restrict the output from the
gramophone pick-up by inserting a resistance
in series with it to avoid overloading. This
precaution is very necessary, for, although
the pentode gives an output of some 8§ watts,
it operates with a negative grid bias of
—35 volts only, and, as a consequence, the
maximum signal potential its grid will handle
without overloading is a shade less than
25 volts R.M.S.

Interesting Tone Control.

An output transformer with a step-down
ratio is fitted, the secondary winding having
two tappings, the one for loud speakers of
8 ohms impedance, while the other gives
the correct matching for 16-ohm models.
When the amplifier is required to operate
two or more loud speakers thiey must be so
connected that their combined impedances
amount either to 16 ohms or to 8 ochms. A
filter circuit feeds the transformer, and a
small resistance has been included in the
anode circuit of the output valve to suppress
incipient oscillation,

Decoupling is applied to the grid circuit
of the output stage only, and this appears
to suffice with the particular circuit arrange-
ment adopted, for there is no trace of in-
stability. One. other point of interest is the
positioning of the tone control included to
compensate for the tendency of the pentode
to emphasise the higher frequencies. It takes
the form, familiar to most readers, of a
variable resistance connected in series with
a condenser and, although it is customary to
apply the compensator to the output stage,
here we find it included in the grid circuit
of the first valve,

In this position it is particularly effective,
and affords a very wide range of control.
Its effect is to depress the amplification of
the higher frequenciés. Turned to the ex-
treme position in one direction, the upper
register is almost entirely suppressed, while
turned to the limit in the other direction the
accentuation of the higher frequencies is most
marked. Between these two extremes will
be found a position where the output is well
balanced.

The response curves perhaps show best the
effect of the tone control. Curve A is the
overall characteristic of the amplifier without
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Savage Portable A.C. Amplifier.—
correction, the input voltage being injected
at the point where the pick-up connects,
while the output is measured across the
secondary of the output transformer. Curve B
was obtained with the tone-control resistance
set to approximately its mid position. The
broken-line curve shows the effect of maxi-
mum correction. It is interesting to note in
passing that one effect of applying correction
is to raise slightly the amplification below
100 cycles.  The reason of this is rather
obscure, but it is connected in some way
with the complicated network of resistances
and a capacity in the input circuit.

»~

The Microphone Circuit.

These curves do not take into account the
characteristics of the pick-up, as this com-
ponent was not included in the circuit at
the time the measurements were made. Since
the step-down ratio to the 16-ohm tapping
on the output transformer is 22.4:1 approxi-
mately, the mean overall amplification from
the point of counection of the pick-up to the
anode of the output valve is 448 times. As
a matter of interest, this figure does not repre-
sent the true maximum amplfication avail-
able from the two-valve arrangement, as the
resistance in series with the pick-up has a
limiting effect, and was retained in position
when making our measurements. The maxi-
mum amplification, which is considerably
greater, is taken advantage of, however,
when the microphone is.used, but the volume
control must be turned down considerably to
avoid overloading.

In the models embodying the microphone
there is a two-pole change-over switch which
brings the gramophone or microphone into
operation as required. =~ When the micro-
phone is inoperative, it is housed in a special
fitting attached to the recessed lid, but is
transferred to a more convenient position
near the front of the motor board when in
use. Although it is a comparatively inex-
pensive component, its characteristics are

Fig. z.—Illustrating the compact and portable
design of the Savage 8-watt amplifier.

quite good judged aurally, speech being not
only perfectly intelligible, but quite clear and
crisp. The input transformer is housed in
the top left-hand corner of the lid, and two

Wireless World

sockets for connecting the small 43-volt
battery required to supply the microphone
current are located at the back of the valve
platform.

Background Noises Avoided.

A universal-type mains transformer, having
some eight tappings, being fitted, the
amplifier can be adapted quickly for use on
any standard supply of from 100 to 250 volts,
40 to 100 cycles, A.C. The Collaro electric
motor is provided with a voltage adjuster
also, and this will be found below the turn-
table. There are two positions only in this
case; the one serves for supplies between
100 and 130 volts, while the other makes
suitable adjustment for mains ranging from
200 to 260 volts, 40-100 cycles, A.C. An
automatic stop is included which switches off
the motor at the end of the record.

Although the amplification curves give the
best indication of the performance of the
amplifier, a few additional comments may
not be out of place here, since these do not
include the response characteristic of the
Marconiphone pick-up or that of the loud

speaker. With a good loud speaker the out-
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Fig. 3.—Overall response curves of the ampli-
fier. (A) Without tone correction, (B) partial
correction, (C) maximum correction,

put is inclined to be a little rich in high
notes before tone correction is applied. How-
ever, the bass is well in evidence, and quite
a small adjustment of the compensator serves
to produce a very nice balance. The slight
reduction in amplification above 5,000 cycles
is barely. noticeable ; indeed, in some respects
it is an advantage, since needle-scratch noises
become less apparent. This particular am-
plifier is singularly free from background
noises, mains hum has been reduced to neg-
ligible proportions, and the electric motor
is so well screened that it i1s incapable of
causing the slightest interference. Even with
the microphone in circuit, the hiss charac-
teristic of all carbon-type components of this
nature is only just perceptible indoors, and
in the open air would be entirely obscured
by external noises.

To sum up, the Savage Model C/8W
amplifier, having been designed to provide a
certain service connected with public enter-
tainment, performs its allotted function in a
perfectly straightforward and satisfactory
manner, and, in addition, embodics most of
those features essential to equipment of this
type. It is self-contained so far as practical
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considerations deem desirable, is compara-
tively simple to handle, and, being housed
in a substantially made case of portable
design, is readily transported from place to
place, and can be brought into operation in
a very short space of time. Of no less im-
portance is its very reasonable price. Com-
plete with microphene and valves. the

Fig. 4.—The hinged-side gives easy access to the
valves, output sockets and mains adjustment.

amplitier costs f27 10s.  Without micro-
phone and its switching the price is £2 10s.
less, while the chassis only, less valves,
gramophone rhotor, and other accessories, is
obtainable at £g 10s.

A larger_model, designed on somewhat
similar lines but having two pentodes in
parallel, with an output rating of 16 watts,
and designated the 2/16W model, is obtain-
able at £32 10s., complete with all the acces-
sories provided wwith the amplifier here
described.

e

“ BREAK -THROUGH”
INTERFERENCE.

N a long experience of trouble-tracing in

all types of receivers, one not infrequently
comes across cases where a medium wave-
length station ** breaks through ~” when the
receiver is tuned to a long wavelength,
Various methods of checking this nuisance
have been successfully used, but occasionally
stubborn cases have been encountered in
which all attempts at tracing the trouble have
proved abortive, more cspecially in the case
of receivers employing two stages of ampli-
fication.

Wave-range Switch at Fault.

Careful analysis of many stubborn cases in
which the fault was eventually traced has
revealed the surprising fact that in no fewer
than 50 per cent. of them it was due to a
faulty contact in a wave-change switch. It .
15 well known that in order to receive long
waves the practice of using loading coils—-
which are short circuited when on medium
wavelengths—is almost universal nowadays.

In a receiver of the type mentioned above
there may be four tuned circuits, and if the
long wave section of one cf them fails to be
““opened ’’ by the wave-change switch it 1s
easy for this trouble to occur. The fault is
probably due to a defective switch contact as
already indicated, but in a number of cases
it has been traceable to an undue amount of
““ whip ”’ in the rod actuating the various
switch contacts.
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Wireless Werld

"NUTS TO CRACK.

HE present series has been started by
The Wireless World for the benefit of
readers who like to work out little
problems for themselves and be sure that the
results they obtain are correct. At frequent
intervals wireless problems are presented, and
in the following instalment the answers are
given with the methods of working them out,
and hints on possible points of difficulty.
Problems 56, 57, and 58 have already been
given, and below the answers appear, whilst
another set of problems is included this week
for treatment in the next instalment.

QUESTION 56.—A power valve whose
nominal A.C. resistance and optimum
load are quoted as 1,400 ohms and
3,500 ohms is coupled by a choke-filter to
an output transformer, If the moving-
coil speaker used has an impedance of
2,100 ohms at 256 cycles, what should
be the turns ratio of the transformer? 1f
an additional similar loud speaker were
connected in parallel with the first, what
should be the transformer ratio?

Answer—1.29 to 1 step-down, 1,82 to 1
step-down.

It is a safe working rule that, in the
absence of special information regarding the
best working load for an output valve, this
should be chosen in the neighbourhood of
twice (or even more times) the value of the
A.C. resistance of the valve.  Very often,
however, the optimum value of load is speci-
ally quoted for output valves, following the
lead given by The Wireless World, which
publishes this information in its annual Valve
Data Sheet. In the present instance this
optimum load is expressly given as 3,500
ohms, which is thus a little more than twice
the A.C. resistance of the yalve. The pre-
cise value is not, however, critical.

The correct transformer ratio for *‘ match-
ing *’ the actual loud speaker impedance to
this optimum load is given approximately by
the expression : —

Ratio of primary to secondary turns=
/Optimum anode load
N Speaker nmpedance

¢

Substituting numerical values, this becomes

,500
‘\/g,foo -/ 1.667 =1.29
The transformer ratio required is thus 1.29
to 1 step-down.

When the second similar loud speaker is
connected in parallel across the transformer
secondary, the equivalent impedance of the
two instruments becomes half its former load
value, or 1,050 ohms. In this case the best
turns ratio will therefore be

/ 3,500
1,050
QUESTION 57.—A loud speaker whose induct-
ance is 1.15 henrys is coupled to a power
valve through a condenser of 2 mfds.
To what frequency will the combination
be resonant?
Answer—104.9 cycles per second.

This 1s obviously a simple exercise in find-
ing the resonant frequency of a series tuning

A v3.333=1.82.

i
circuit, and the only point calling for any
remark lies in the treatment of the units mn-
volved. When the inductance L and capa-
city C of a serics circuit are both expressed
in the fundamental units, viz., henrys and
farads, the resonant frequency in cycles per
second is given by the well-known formula

f=1/2x/LC
In the present instance, the condenser is of
2 microfarads capacity; we must therefore
express this in terms of farads before apply-
ing our formula: evidently it is 2x r0~* F.
Substituting numerical values in the formula,
we now have,
1

2x3.1416x YI.15x2x 10
and, after a little *“ slogging,”” the intrepid
arithmetician will arrive at the desired result,
viz.,

I L]

f=104.9 cycles per second.

With most people, however, arithmetic is
a form of light recreation seldom indulged in,
and the majority of wireless enthusiasts are
now accustomed to solve such problems as
this by the popular abacs published in The
Wireless World. The issue of February 17th
last contained a useful chart by means of
which approximate solutions to the above and
many other allied problems may be obtained
at sight with sufficient accuracy for all prac-
tical requirements.

QuEesTION 58.—A two-valve portable set
obtains ‘“ free ’’ grid bias on the output
valve by means of a 600-ohin resistor
between the H.T.—and L.T.—leads.
With a valve of 6,500 ohms A.C. resist-
ance the grid bias is 7 volts negative.
With another valve of 8,000 ohms A.C.
resistance it is only 4.5 volts negative.
The H.T. supply being 120 volts, what
is the steady anode current in each case?

Answer—11.7 mA., and 7.5 mA.

When filament current is provided by an
accumulator, it is customary to measure the

QO +H.T.

Practical biasing scheme for output stage.
Note the decoupling condenser across the bias
resistance.

grid bias voltage from the negative end of
the filament, which is thus reckoned to have
zero potential.  The accompanying figure
shows the rssentials of the grid biasing
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Instructive Problems
and their Solution.

scheme here adopted, in which the steady
part of the anode current provided by the
H.T. battery flows through the biasing resist-
ance of 6oo ohms, while the speech com-
ponent follows the low-impedance path of
the shunting condenser. The filament end of
the resistance, I, has evidently a more posi-
tive potential than the grid end, G, which is
connected directly to the negative terminal of
the battery. G is thus biased negatively with
regard to F, and, since this last has zero
potential, we may properly regard G as being
““ s0 many volts negative *’ to F.

By Ohm’s Law the steady current 1 in
amps, is given by the quotient E/R where K
is the P.D. or bias voltage and R is the re-
sistance in ohms.

In the case of the first valve, therefore,

I1=7/600=0.0117 A.=11.7 mA.
With the second valve,
I=4.5/600=0.0075 A.=%.5 mA.

In neither case has the A.C. anode resist-
ance ot the valve anything to do with the
problen:.

The importance of adequate decoupling
arrangements with this form of grid biasing
should be emphasised.

NEXT SERIES OF PROBLEMS.

QUESTION 59.—1f 10 Kilocycles be taken as the
necessary frequency ‘‘ spread’ of a broadcasting
station, how many stations could be operated on
wavelengths between (a) 100 and 608 metres;
(b) 3 and § metres?

QUESTION Go.—In order to measure the resist-
ance of a grid feak, a 200:-volt meter of 980 ohing
per volt resistance is employed in conjunction
with a dry battery. The direct voltage reading
of the battery is 144 volts, but if the grid leak
be included in the circuit the reading drops to
24 volts, What is the value of the leak ?

QUESTION 61.—A (transformer-coupled stage of
L.F. amplification incorporates a device for tone-
control by the nse of which the efiective ampli-
fication of the stage may be varied between 3
times and 0.15 times the magnification factor of
the valve. What is the amplification range of the
tone-control in decibelsy? NUTCRACKER.

(=] =) = )

NEW BOOKS.

The Mathematics of Wireless.
pp.xi+193.
Price 5s.)

Although some may disagree with the author’s
methods of presenting his subject, all will have
sympathy with the end in view. This is, as stated
in the Introduction, to *explain to ‘the man in
the street’ the mathematies of wireless.”  There
is undoubtedly a need for a book explaining simple
mathematies in simple langnage for people who wish
to get the most out of wireless as u hobby. The
difficulty is to provide good, plain instructional
fare with just enough sugar-coating to make it
palatable.  This book errs somewhat in the direc-
tion of too much sugar-coating in proportion to solid
matter.

Mg, Stranger has endeavoured to gain the confi-
dence of the reader by carefully excluding matter
which he considers * difficult.”” This, of course,
makes for easy reading, but the inevitable fact re-
mains that the book will provide only an introduc-
tion to whet the appetite of the novice for more
complete knowledge.

Gramophones, Acoustic and Radio.—The official
handbook ot ‘* The Gramophone.”” Advice on buy-
ing, maintaining, and overhauling acoustic and radio
gramophones, with notes on storing and cataloguiug
records, and general hints and tips. Pp. 122, with
63 diagrams and illustrations. Price 1s,

By Ralph Stranger.
(George Newnes, Ltd., London.
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Wireless World

By Our Special Correspondent.

Programme Canning in Portland Place.

HE 13.B.C. is making full atonement for its

early indifference to the Empire broadcast-
ing question. Following upon the establish-
ment of a station at Daventry with a world-
wide range, the Corporation now proposes to
make assurance doubly sure by entering the
programme canning industry.

Finding a Market.

1f Daventry should fail to make itself heard
everywhere (and this is what the new arrange-
ment suggests may happen), our brothers in
the Dominions and Colonies will still hear us
and our programmes on recording discs, which
are to be sold in whatever market they will
fetch a price.

Pity the Local Artists.

The sufferers from the scheme will be the
broadcasting artistes. Despite assurances that
these sclections from the world’s best programine
entertainment will not compete with local
talent, I am convinced that broadcast artistes
up and down the Empire will soon begin to
fcel the draught.

What Australian listener, for example, would
want to listen to a Bush soprano when Gracie
Fields is available in her latest B.B.C.
triumph?

Smashing Records.

Copyright complications, too, are bound to
follow.

And what will happen when the records get
smashed half-way across the Pacific?

Developments at Daventry.

In the meantime the B.B.C.’s field at
Daventry begins to look like a Druid circle;
in fact, there seem to be almost as many masts
as on the famous Post Office site at Rugby.

No short-wave plant has yet been installed,
but I understand that it is nearly completed in
the works of Standard Telephones and Cables,
Ltd., so that the first tests may be made very
much sooner than was expected.

I hear, by the way, that even when 5XX
and Midland Regional are transferred to Droit-
wich, the old aerial masts are likely to remain
as part of the short-wave system.

Doubts in Droitwich.

The Droitwich Municipal authorities are
still on tenterhooks regarding the B.B.C.’s
recent survey of the district. After all that
has been said, it would be a tragedy if Droit-
wich were not chosen for the new transmitters ;
the townsfolk know full well that broadcasting
can give the place more fame in a night than
the celebrated mineral springs have brought in
a thousand years

= wn =
While the World Listens.

T looks as if the relay of the unveiling cere-

mony at the Thiepval memorial on August
1st will provide the biggest simultaneous broad-
casting event in the world’s history. Besides
being broadcast throughout the United King-
dom, the service will be relayed via Rugby to
Canada, America, and Australia. India and
Ceylon will also pick up the relay from

Daventry 5SW, which will be specially opened
for the occasion.

It is said that some of the German stations
will also relay the service, but I cannot vouch
for the truth of these statements. It is a fact,
however, that German stations did tune in the
relay from the Menin Gate, Ypres, when this
memorial was opened in 19zg9.

==} ~ A ~

A4 B.B.C. Vesper.

ND now we are to have a special B.B.C.

Vesper Verse. At the conclusion of the
Epilogue on Sunday week (August 7th) lis-
teniers will hear a short verse sung to the
music of Cyril C. Dalmaine, in which the
general sentiment is summed up in the words:
‘“Grant that the Nations shall speak peace to
the Nations one and all.”” The author of the
hymn is Paul Askew.

“ «“ == A

A Better Pamphlet.

T last the B.B.C. have produced a pam-

phlet with a cover illustration which posi-
tively pleases. The new programme pamphlet
‘“ Broadcasts to Schools,”” with its graceful
sketch of Broadcasting House, could actually
be left lying in a classroom, whereas the cover
designs of some earlier pamphlets were enough
to give a sensitive child melancholia.

The new pamphlet covers the school pro-
gramme from September, 1932, to June, 1933.
Although each course is conmplete in itself,
many of those outlined continue previous work.

quarters of Italian broadcasting.

The photograph shows one of the artistes’ waiting rooms.
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Sir Walford Davies Again.

Miss. Rhoda Power, whose dramatic and
literary interludes are now a special feature of
broadcast history, will again take part. Com-
mander Stephen King Hall will specialise in
modern affairs. This year’s travel talks will
cover many corners of Europe, beginning with
Brittany and the forests of Finland.

Everyone will be glad that Sir Walford
Davies is providing two courses. The first is
intended for schcols which are without ade-
quate resources for the teaching of music; the
second will be for those which already have
their own musical curriculum.

N e ™ “y
¢ Outside”’ Band in the Studio.
ONE of the best of the present outside dance
bands will fill the late dance music period
from a studio at Broadcasting House on
August Bank Holiday. This is Billy Cotton’s
Band, which at one time was heard regularly
from Ciro’s Club, but has not been much ‘‘on
the air’’ recently by reason of other engage-
ments which could not be made to fit in with
broadcasting.

e e e e

Planning the Anti-pirate Campaigns.
IT ts impossible not to admire the persistency
of the ost Office in their campaign against
‘“pirates.”” I was at Portland Place the other
day when notification was received from St.
Martin’s le Grand that ‘‘special investiga-
tions ' were to be conducted in a certain area.
In most cases, by means of skilful propa-
ganda, the battle has been won before the
much-dreaded van appears. Last week the
campaign ranged cver the Manchester, Crewe,
and Trent areas, and 1 am told that the P.O.
engineers are still very busy.

How the Press Helps.

By the way, I wonder whether the work of
the Press is fully recognised by the Post Office
mandarins; at most, all the local newspaper
gets out of the basiness is a good ‘‘story,”’
whereas both the Post Office and the B.B.C.
stand to win hard cash.

|
_—

‘“ RADIO HOUSE,”” ROME. Restrained luxury in a modern setting characterises the new heaa-

Most

of the studios being below ground level, artificial ventilation is necessary.,
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Wireless WorAldl

E\BIORATORY TESTS

LON NEW RADIO PRODUCTS..

“GAP ’” LIGHTNING ARRESTER.

HIS aerial safety device consists of an

ebonite tube to the lower end of which is
attached a wall bracket, while at the upper end
is an ebonite cowl above which is located
a terminal for attach-
ment of the aerial down
lead. The earth con-
nection and the lead to
the earth terminal on
the receiver join to the
fixing screw holding
the wall bracket.

Down the centre of

P,

An aerial safety device, the
“Gap "’ lightning arrester.

the ebonite tube are
two metal rods, exten-
sions of the aerial and
earth connections, and
the inside ends are
separated by a small
air gap. In the event
of lightning striking
the aerial the charge jumps the spark gap
and s carried to earth.

It would seem advisable to include a small
fixed. condenser in series with the aerial coil
mn the set, for without this interruption of the
alternative course the aerial charge might
prefer the path of lower D.C. resistance.

The '"Gap’’ safety device is made by
Ward's Radio, Railway Terrace, Rugby, aud
the price is 2s. 6d.

TRIX MAINS COMPONENTS.
FRIC J. LEVER (TRIX), LTD., 8-9, Clerken-

— well Green, London, E.C. 1, have for long
specialised in the manufacture of components
designed especially {or mains use, and their
latest range of transformers now includes over
twenty different standard types. Tests made
with a few representative specimens coitfirmed
the makers’ claim that in every case the com-
ponent is capable of considerable overload, thus
pointing to a generous margin of safety. These
models run perfectly cool under full load con-
ditions, and the output voltages are well
regulated.

The model V350/75A is a typical example
of a general purpose transformer suitable for
use in a 4-valve receiver. It is intended to
supply up to 75mA. of D.C., and on full load

Fig. 1.—Trix mains transformer Type V.350/75A and L.F. chokes

C.30P and C.ss.

about 370 volts will be available after smooth-
ing. The model has three secondary windings
rated at 350+ 350 volts, 4 volts at 2.5 amps.
for the rectifier, and a 4-volt L.T. winding

giving 4 amps. respectively. With four A.C.
valves connected to the L.T. winding the
potential across their heaters was approximately
3.9 volts when 50 mA. are taken from the
rectifier. Under these conditions the filament
supply for the rectifying valve, which required
2.5 amps., was 3.94 volts. Results quite as
satisfactory as this were obtainable from the
other specimens tested.

Chokes intended for H.T. smoothing and for
use in-output circuits are available in various
sizes ; the smallest is capable of carrying 20mA.
of D.C., while the largest standard model has
a D.C. carrying capacity of some 300 mA. A
special low resistance model has been designed
for use as an output choke with D.C. pentode
valves. Its resistance is of the order of 120 ohms
so that when passing its maximum current of
30 mA. 3.6 volts only are dropped across the
choke.

Two specimen chokes were tested ; this special
model, the C.30P, and a general purpose smooth-
ing choke designated the model C.55. Their

[ Yvee 350/73A
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respective inductances when passing various
amounts of D.C. were found to be as follows : —

Model C.30P. ' Model C.55.

D.C. Inductance | D.C. Inductance
in mA. in Henrys. | in mA. in Henrys.
] 41 0 32
5 36 10 28
10 33 20 26.5
15 31 I 30 25.3
R 30 40 24
25 20 {50 23
30 2885 ' 55 227

The D.C. resistance of the C.30P is 133 ohms,
and that of the C.55 model 350 olims.

The above measurements
were made under conditions
as close as possible simulating
those obtaining in a practical
case. For example, about
100 volts A.C. were applied

= across the pentode model, but
6 volts A.C. orly were used in

the case of the smoothing
choke.
The prices of the com-

ponents here illustrated are:
mains transformer, Type V350/75A, 37s. 6d.,
with or without terminals as desired;
L.F. chokes model C.30P, 19s., and model C.535,
14s. 6d.
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SOVEREIGN VARI-CHOKE.

\/ HENEVER an H.F. choke figures in the
circuit a condenser is invariably associated
with it either in the form of a by-pass condenser
or as a medium for coupling to a valve ot a
tuned circuit. These two components thus lend
themselves admirably for embodying in one
unit, but so far the Sovereign Vari-Choke is the
first example of this practice we have seen.

Sovereign Vari-Choke, consisting of an H.F.
choke and variable condenser.

The H.F. choke has a comparatively high
inductance so that this component is inter-
changeable with any standard model and can
be employed wherever a component of this type
is specified. It includes a variable condenser of
the pre-set variety, the maximum capacity of
which was found to be 0.00037 mid., a value
quite adequate for most purposes.

Three terminals are provided, of which the
top pair join to the condenser while the 1f.F.
choke is connected to the side terminal and its
adjacent top terminal. It is housed in a neat
bakelite moulded case measuring 3 ins. x 3 ins.
x 1% ins. overall.

The makers are Sovereign Products, Ltd., 52-
54, Rosebery Avenue, Clerkenwell, London,
E.C. 1, and the price is 3s. 6d.

JUNIT S.G. LOLOS VALVE HOLDER.

PARTICULARLY neat 5-pin valve holder
for horizontal mounting, and intended
primarily for use where the screen-grid valve
passes through a hole in a vertical screen, is
obtainable from the Juuit Manufacturing Co.,
Ltd., 2, Ravenscourt Square, London, W.6,
The body, which is a bakelite moulding, con-
sists of a hollow shell with the socket springs
anchored by their
respective terminals,
but not coming
contact at any
any other point
with the
bakelite.

Junit s5-pin
valve holder
for horizon-
tal, mount-

ing.

Since the springs are mainly air-spaced, the
losses in the valve holder are extremely small.
An aluminium stamping is riveted to the
bakelite shell, and serves to support the valve
holder in a horizontal position. The price is
1s. complete.
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Frequency Range.

WITH reference to the controversy as to
frequency range at present being aired in

your columns, may I venture to approach the

matter from an entirely different aspect?

To Dbegin with, it is impossible with the
present frequency band allowable to give the
fundamentals of over two octaves of the pipes
included in a Wurlitzer organ, the frequency
of the highest pipe note being in the region
of 20,000 cycles.

Again, to turn to another instrument, the
‘cello. Any player will agree with me that
the stable harmonics that can be played on a
stringed instrument give a reliable indication
of the general tone quality of the instrument.
I myself bave a nice copy of a Stradivarius
‘cello, and can easily play a sixteenth har-
monic of A, which has a frequency of 3,250
cycles, and to maintain the quality which this
indicates when playing notes up to A one
must go up to 6,300 cycles. As a matter of
fact, quite a lot of ’cello parts are written an
octave higher (requiring 12,000 cycles), so that
our quart (12,000 cycles) has to fit our pint
pot of 4,500 hertz.

But this is not all; I have, since Mr. Hart-
ley first started by publishing his frequency
chart, taken several opportunities of listening
to commercial receivers within the means of
the average man’s pocket, and the results
have surprised me.

At one time in the dark ages one got from
a speaker a plethora of middle with no ends.
Later, one got a cone speaker and said, ** What
d’you think of that bass.”’ Still later, some-
one discovered high notes, and an attempt was
made to put the top on the music (?} to which
we had been accustomed. But what has
become of the middle register?

I have serviced practically every make of
set yet produced, and I can think of only one
reasonably priced commercial receiver which
does not give ends and no middle. I forbear
to mention names.

Is there any reason why the response curves
of these receivers should not be ‘‘ cooked’’ to
put back the middle? I have not experimented
with the problem, but suitably tuning a trans-

former secondary in connection with a resist-

ance to damp out undue sharpness of the
response at resonance should do the boosting
required by the middle, and, if suitably
arranged, should not unduly reduce either the
top or the bottom.

In case anyone should ask me where I get
my ideas of balance, I will add that I have
had some years of playing in a good orchestra.

Salford. H. MooORBY.

Mr. Tomes Replies.
{LL you please allow me space to reply
to Messrs. Cross, Turner and Young, who
replied in the issue of July 8th to my letter
on ‘‘ Broadcast Reproduction '’ ?

In the first place, my letter was not pub-
lished in full by The Wireless World,* part of
which was omitted for some reason, which [
suspect hit the nail on the head!

I referred the Editor to an issue wherein no
less than a page and a half out of some two
pages was given to the discussion. This part
was not published, and does not give {full
colour to my letter.

Wireless Warlal

Replying to Mr. Cross, it may interest him
to know I have one of the latest seven-valve
all-electric radio-gramophones designed for
quality, so am in no need for his so-catled
““educating.”” I believe in buying a good set.
He would not buy a £10 car and expect Rolls-
Royce running out of it by fiddling about ; he
should make sure of facts before he rushes
into print.

Mr. Turner is under the impression that as
his letter of May 11th was not attacked, it
was correct—far from it, the letter was not
interesting enough to read, apparently!

He says the pages of The Wireless World
are a suitable place to discuss ‘* Reproduction.”’
I agree, but let us have Dr. McLachlan or
Bonavia Hunt to discuss the subject, not Mr.
Hartley, whose figures were wrong. [Our
correspondent has produced no evidence in
support of this statement —ED.]

Mr. Turner’s contention that the ‘‘ Purists "’
are satisfied with the B.B.C. transmission is
pitiful; seeing that on the same page as his
letter is a “ moan '’ from a Mr. Rampton, who
complains that the B.B.C. interfere with the
transmitter, he slips up badly in his statement
of being satisfied ; perhaps this is his idea of
‘““reasoned discussion "’ !

Mr. Young’'s letter is nearer the mark when
he states that ‘* Reproduction’’ can be de-
bated to a certain extent. Just so, but this
has heen going on for~the last two months,
and can anyone say they have progressed one
iota? It is exactly as I say—a waste of space,
and boring. I have noticed that the ‘‘ Purist ”’
brigade are the people who are never satisfied,
always pulling their sets to pieces. A complete
programme to them or their families is un-
known ; or, if you hear their set, you are told,
‘““It’s not guite right, when I get so and so
it will be finished,” etc.

Half the oscillation caused is by these people,
who plead that this is progress.

Let the ‘‘Purists’ get it into their heads
once and for all that reputable makers of sets
keep a special department for research, and
can spend money in doing so—far more than
any experimenter can afford to do; and re-
member the old saying: ‘‘You cannot get
something for nothing.”” If you want quality
you must pay for it, not waste time and space
in ‘‘ bickering.”

In conclusion may I thank the Editor for
allowing me to reply to the above gentlemen?
London, S.W.12. C. J. TOMES.

* The only omission was a sentence reading :

““No less than a page and a half is given in
this week’s Wireless World.”—ED.

How Many Valves?

IVIR A. J. MADDOCK'S letter in the issue

of July 15th seems much to the point.
Why not follow the prevailing fashion of com-
proniise, however, and combine the two nota-
tions? The example quoted by Mr. Maddock
would become a ‘‘four stage-five valve re-
ceiver,”’ or in contracted form a ““ 4S/5V "’ set.
One might even carry this to its logical con-
clusion and refer to a ““4S/5V/R " set, the
“R " indicating a power rectifier of any type
incorporated in the receiver. (I think it most
undesirable that a rectifier ** bottle *’ should be
classed as a ““ valve "’ in such a notation, as it
only leads to misunderstandings.) In the above
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Letters to the Editor.

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

Correspondence should be addressed to the Editor, *““The Wireless World,’’ Dorse; Houze, Tudor Stree, E.C.4. and must be accompanied by the writer’s name and aidress.

example the 5V /R portion gives some indica-
tion to a prospective purchaser of the class of
receiver—highbrow, lowbrow, or just common-
or-garden—and also {should he hail fromm Aber-
deen) of its value for the money. Of course,
as a Scot he would call ita ““ 1-v-25/5V /R "!
May I add to the congratulations on your
enterprise in the new make-up of the paper?

Belfast. JOHN A.-SANG.

What the Ear Fears.

YOUR summary of the Bell Laboratories’

tests on the frequency-bands required for
the reproduction of specified sounds published
in your issue of June 15, ‘‘What the Ear
Hears,”” is opportune, and should satisfy dis-
putants for a while. It is important, however,
to emphasise that only one issue was in hand,
i.e., what extensions of the frequency:-band
do add something to the reproduction. Having
obtained an answer, it is a matter of cornmer-
cial engincering to see if adherence to the
answer is practicable in particular sound-
reproducing systers.

It is obviously useless to strive unnecessarily
to satisfy the criteria thus set up when one is
faced with a general inadequacy of response
in the sound-reproducer. On the other hand,
the cost of extemding the transmitted fre-
quency range is comparatively a small matter
for broadcasting administrations, and they
should therefore lzad the way for attaining
the ultimate ideal by placing no hindrance in
the way of anyone desirous of taking the
trouble to do his share of the work.

An important point arose in a recent letter,
whether the frequency-response between the
modulation in the radio-transmitter and the

sound-intensity in the studio should have any

particular arbitrary form. This can only be
settled on an engineering basis, depending on
the nature of the transmitting medium. As
adjacent transmitters are liable to carrier in-
terference, and that the actual power in speech
and music is associated with low frequencies
rather than high, jt appears that a tilt up in
the response before transmission, with subse-
quent correction in the receiver, is justified.
Needless to say, whatever is done in the trans-
mitter must be maintained, otherwise listeners
would never know what to do.

It follows that broadcasting administrations
are likely to come to widely differing conclu-
sions about the response curve between the
modulation and the sound-intensity in the
studio, with the result that the exploring lis-
tener, with a set giving a.fixed response, is
likely to arrive at unfavourable opinions of a
particular administration’s quality of trans-
mission, forgetting that the latter is, or ought
to be, based.omn a policy and not lack of kuow-
ledge. N

This brings me to the most important point
in the study.of sound-reproduction, how may
the quality of reproduced sound be judged?
As it is practically impossible to make useful
comparisons between original sounds and their
reproduction, a more useful criteria must be
adopted. The most serviceable is that adopted
in acoustic research ‘and exemplified by the
Bell Laboratories® tests. In a reproducing
system the defects were examined and
measured, and bearing these in mind tests are
devised to see how important these known
defects are in reproducing sounds. It is quite
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idle to make a lot of tests without previous
measurements to indicate what one is looking
for; this is mere guess-work and of no real
value, except possibly in the very beginning
of a study ; certainly not in this year of grace
where the reproduction of sound is concerned.

What, therefore, happens to the man who,
for various reasons, has not the tools to in-
vestigate the individual defects and to control
them? The answer must be that he must
depend on guessing. As we are only con-
sidering frequency distortion at the moment,
it follows that he can use whatever frequency-
response curve he fancies, and no one can
deny him the right. Mr. Willans’ letter, on
page 609, is apposite, and is couched in suffi-
ciently forcible terms to need no amplification
from me. His remarks are fundamental to the
problem of tone-control, most particularly to
those schemes of tone-control which are con-
tinuously variable over a wide range. The
science of sound-reproduction has arrived at a
stage where the adjustment of the tone of
reproduction over a fairly wide range can be
defended on the grounds of personal preference.
I-am, of course, begging the question regarding
the meaning of overall reproduction.

As a step towards arriving at some con-
clusions regarding the measurement of overall
reproduction, perhaps a few remarks relating
10 a form of distortion, which has not. been

S i
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intensily is high, the sound is acoustically
hard, if the ratio is low, the sound is mellow ;
if very low, the sound becomes eckoy. This
ratio is alterable by the polar response-curves
of both the microphone and the sound-repro-
ducer, in a way that can be simply calculated,
as well as by the distance of the listener from
the source of sound and the reverberant pro-
perties of the enclosure.

If the microphone and sound-reproducer are
directive, the sound is hardened for some
orientations, particularly along the axes, and
the more so for high frequencies, because the
polar response-curves of most microphones and
sound-reproducers become very concentrated
as the frequency is increased. It follows that
inadequate reverberation and exposed sound-
reproducers at a short distance, as obtains in
most domestic reception, tend to harden up
the reproduced sounds so as to become in-
tolerable.

Now most people profess to prefer a mellow
tone on reproduction, and they proceed to get
it by shunting their reproducer with con-
densers to cut off the high frequencies. \What
they are really doing is to reduce the con-
tribution of high-frequency hardening to the
general mass of sound, and on the whole they
gain more in general reproduction by cntting
down the high frequencies to increase mellow-
ness than they lose on frequency response.

Radio research workers on the Continent are paying special attention to the problems of microphone

and loud speaker design. The “soup-ladle
which has become so popular in America.

reflector on the right is a modification of the design
The microphone is a new condenser type which can

be tested in conjunction with the various loud speakers seen on the left.

thoroughly examined yet, may be useful. For
want of a better name, I call it acoustic dis-
tortion, because it is only concerned with
sound-waves and their effect upon the ear.
When we listen to a sound the rececived im-
pression is made up partly from the reception
of the direct radiation from the source and the
reception of reverberant sound, the latter being
deternuned by the surroundings. If the ratio
of the direct-iniensity to the reverberant-
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An analogous condition arises in phase-
distortion in very long telephone lines, in
which the high frequencies get left behind the
lower frequencies. The hang-over of the high
frequency components gives rise to a tinny
ring on reproduction, but in reducing the high
frequency components on reception, more is
gained in articulation than is lost by their
removal on a frequency basis.

Please remind your readers that side-bands
still exist, but that it is open to auyone to
change the system of modulation from a linear
response to an inverted frequency response by
the use of a very sharply tuned circuit if they
feel that they have a real reason for doing so.
Also that a sound-reproducer is not a musical
instrument.

L. E. C. HUGHES, Ph.D.

London, W.x.

WWW.americanradiohistorv.com
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100 Divisions or 180 Degree Scales?

THE arrival of receivers such as your Mono-

dial Super, having exceptionally sharp
tuning, raises in an acute formm the question
of graduation and size of dial scales. The
table of condenser dial readings in your issuc
of the 27th of last month shows several read-
ings to a tenth of a division on a 100 divisions
scale, otherwise readings of one two-
thousandth part of the circle. With my own
receiver, an H.F. Det. Pentode with no claims
to exceptional range or selectivity, my table
of readings shows several readings of half
degrees with-an 180 degrees scale.

Such considerations seem to rule out the
hundred divisions scale. It is (uite easy to
halve a division by bringing a hair line or
other index midway between two divisions;
tests show that the eye does this readily and
temarkably accurately even when the divisions
are close together. 1t is a very different matter
when the eye has to estimate a distance of
a quarter of a division away from a line.

But if scales of 180 degrees are to be easily
read and used, dials must be of adequate dia-
meter to permit of useful spacing between
graduations. The back-of-panel type of dial
enables a-large diameter seale to be used, the
only limitation being the necessity of clearing
the bottom, or lid, of the cabinet. "I consider
a six-inch diameter scale the least size of any
real use in a modern receiver. Here one de-
gree subtends about one-twentieth of an inch.
Alternatively, a two-to-one gear can be used
to enable the whole circumference of the dial
disc to carry a scale instead of one-half as at
present. The gears nced not be machine cut.
It is not essential that the dial disc doubles
the movement of the condenser drive with
mathematical accuracy ; all that is required is
that dial disc and drive move together with-
out backlash. This can be ensured by simple
and well-tried methods. Toothed gears are
essential, cords or chains will not do.

The following point is perhaps of interest
more to manufacturers and users of manufac-
tured sets than to the home constructor, but
it is pertinent to the subject of this letter.
Where scales are graduvated in wavelengths
there should be an additional scale in ordinary
divisions. 1 can recollect only one commercial
receiver whose manufacturer has realised this
need, \Wavelength scales are useful as a help
to finding slations with a new receiver, after
which recorded readings suffice.

In the absence of such a supplementary
scale the wavelength scales of mass-production
receivers are usually more trouble than they
arc worth. In the case of closely graduated
scales one has often to record or remember that
to get a station, say, on 450 metres, one has
to set to 460 for example. Some manufac-
turers dodge this trouble by providing a scale
with few and very open graduations. One
commercial receiver, capable of receiving a
large number of stations on the medium wave-
band under favourable conditions, has about
a dozen graduations to cover the whole of
this waveband, and at the lower end of the
band there i§ a space of over half an inch
between graduations. As a means of enabling
‘““the user to tune in to stations he requires
readily and with certainty *’ [Editorial Com-
ment, January 6th, 1932], such a scale is

practically useless. W. A. B.
tdgware.
EPOCH DUAL LOUD SPEAKERS.

We are informed by the Epoch Radio Manufae-
turing Co., Ltd., Exmouth Street, London, E.C.1,
that on and after August Ist the following Epoch
moving-coil units will be available in matched pairs
for dual operation : Types 20C, J1, A2, B5, and E8.
The units will be mounted on a small baflle with a
single output transformer, and no additional charge
will be made for matching.
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THESE columns are reserved for the publication of matter of gencral interest ariting

out of problems submitted by our readers.

Readers requiring an individual reply

to their technical questions by post are referred to * The Wireless World” Information
Bureau, of which full particulars, with the fee charged, are 1o be found on the

Ganging Frame-aerial Circuits.
‘V HEN a frame aerial is used as a collector

for a receiver in which all tuned circuits
are controlled by a ganged tuning condenser,
it may be taken as an almost invariable rule
that a [rame aerial must form part of the set,
or at any rate must be permanently fixed with
relation to the other components. If it were
not, it would be almost impossible to ensure
that the stray capacity across it, and also to
some extent its inductance, remain un-
changed in all positions. Unless this state of
affairs can be achieved, the alignment of the
ganged tuning system is bound to be affected
adversely.

Incidentally, the reader who raises this
point appears to have fallen into a common
and quite understandable error with regard to
the self-capacity of a frame aerial winding.
In practice, this is almost invariably much
greater than that of a compact coil of similar
inductance ; indeed, it is often so high that real
difficulty is encountered in covering a reason-
ably wide wave-range when a frame aerial is
employed in a receiver with ganged tuning.

Compensating Condenser
Adjustments.

NOT the least of the advantages of variable- .

mu valves is that they make possible the
use of an almost perfect input volume control ;
as is well known, this is effected by varying
the efficiency of the valve by altering its grid
bias voltage The great advantaﬂe of this
method is that it brings about practxcally no
alteration in tuning, and cross modulation
troubles are not provoked.

VOLUME
CONTROL
CONDENSER
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Fig. 1.—Controlling aerial input without serious
disturbance of tuning by means of a differential
condenser; adjustment of the compensating
capacity C, is described in the text. Condensers
C, and C; act as the combined couplings of a
double-capacity band-pass filter.

next page.

When the first valve of the receiver is an
ordinary screen grid valve, a compromisc has
to be effected, and probably the most satis-
factory arrangement for average conditions is
that illustrated in Fig. 1. Here input from the
aerial is controlled by a differential condenser,
which operates in such a way that a reduction
in transferred aerial capacity, brought about by
decreasmg the value of the series condenser,
is compensated for to some extent by
simultaneously increasing the capacity shunted
across the aerial coil.

The functiohing of this device is not difficult
to follow if it is realised that (referring to the
diagram) the rotor meshes more closely with
the earthed stator as its engagement with the
aerial-connected stator is reduced.

Unfortunately, capacity compensation is not
exact, as the reduction in
capacity is not entirely balanced by ali settings
of the volume-control condenser. ‘ Matters may
be greatly improved id this respect by fitting a
semi-variable condenser of about o.0005 mfds.
in the earthing lead of the ‘‘ balancing '
stator.  Again, perfect conipensation ‘can
hardly be attained, but a precise adjustment
can be effected for the setting of the volume
control condénser at which signal intensity is
controlled most effectively.

This' information is repeated for the’ benefit
of ‘a reader who has built a sét in'which this
method of control is employed. He is in diffi-
culties over the adjustment of the compensating
condenser, and asks for instructions as to how
it -should be set.

The best procedure is to tune in accuratelv
a fairly- strong signal, with the input control
at maximum, and then gradually to reduce
intensity’ untjl a comparatively sudden and
well-marked. falling-off is -observed:
without touching any other control, the com-
pensating condenser {of which the adjustment
1s not very critical) is adjusted until signals
are again at maximum strength.

This having been done, one can rest assured
that, at this particular setting of the volume
control condenser, the reduction of transferred
aerial capacity which has been introduced by
the operation of the volume contro] condenser
is exactly balanced, and therefore that the
tuning of the input circuit remains unaffected.

The Dividing Line.

NE of the functions of the Inforimation

Department is to examine and criticise
circuit diagrams of proposed receivers that are
submitted by readers. It is noticed that in a
surprisingly large number of cases an error is
made with regard to the detector anode circuit,
particularly when the succeeding L.J. stage is
coupled to this valve by a plain resistance or
by a resistance-fed transformer.

Diagrams that are otherwise beyond criticism
often contain the fault shown in Fig. 2 (a);
the feed lead for the L.F. amplifier is taken
directly from the dectector anode. With this
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transferred aerial’

Next, -

form of connection, the usual H.F. filtering
devices—H.F. choke and by-pass condensers in
conjunction—become almost totally ineflective,
and as a result the receiver is certain to suffer
from troubles associated with the action of
H.F. currents in the amplifier.

i +HT tuT
DECOUPLING
Fﬂ —ik
COUFLING
RES b
+—i —i——ik=
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BY:PASS krHE.C
CONDRS 5 ' :
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Fig. 2.—The dividing line between H.F. and

L.F. The. H.F. filtering devices are rendered

ineffective by connectmg the L.F. coupling
condenser as in diagram “(a).

The correct position for the L.K. feed lead
is,on the ‘‘ dead *’ side of the H.F. choke :and
by-pass condenser system, .as indicated in

dxagram (b).
A READER describes his metliod 6f measufing
the vcltage applied to the anode of a
variable-mu A.C. valve under various condi-
tions ; he has usecd a good meter of exceptionally
high resistance, and has further reduced the cur-
rent consumptior: of the instrument by fitting
a series resistance. So far, so good ; this method
should enable reasonably accurate measure-
ments to be made, even in a circuit where the
normal current consumption is fairly low.

But, in spite o: these precautions, the results
obtained by our reader are somewhat inconsis-
tent and misleading. This, we consider, is en-
tirely due to the fact that measurements have
been made between the anode terminal of the
valve and the metal chassis of the receiver; in
effect, what he has measured is the sum of the
anode and bias voltages. Instead of connecting
the negative terminal of the meter to the
chassis, it should be joined directly to the
cathode of the valve.

This point is generally of small importance
unless one is dealing with an output valve. But
the same risk of an appreciable error exists in
the case of a variable-mu valve which requires
a relatively large bias voltage.

Mislcading Measurementq
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¢ Monodial Super’’ and Hum.

ROSPECTIVE builders of the™ ‘' Monodial
Super ”’ have already been told that, fail-
ing the use of a 2,500-ohm loudspeaker field
winding for smoothing purposes, a choke with
a resistance in series, of a total ohmic value of
2,500 ohms, must be inserted in place of the
speaker field. Two or three readers who have
employed this scheme say that the resulting
background of hum, though not excessive, is
somewhat greater than is desirable, and. have
asked for advice as to how it may be eliminated.
The most obvious cause of this shortcoming
is the use of a choke which is less efficient as
a smoothing device than the field winding
which it replaces. But provided the dis-
‘crepancy is not too great, it should be possible
to dispose of the residue of ripple by connect-
ing an extra by-pass condenser between the
junction point of choke and resistance and
earth in the manner suggested in the !‘ Hints
and Tips '’ section of our issue for July 8th.
If this fails, a better choke, and/or extra
smoothing capacity will be needed.

Balancing Out Anode Current.

HEN a meter is inserted in series with the
detector anode as an indication of the
general behaviour of the ‘“H.F.”” portion of
the set, it is an advantage to balance out the

steady current which normally flows, and to .

arrange matters so that the instrument indi-
cates only changes in current due to the apph-
cation of signal voltages to the detector grid.
This practice is widely adopted in the design
of valve voltmeters, and is particularly useful
in the case of a grid-circuit rectifier, of which
the steady current under ‘‘ no signal’’ condi-
tions is greater than that which flows when
the valve is working. By balancing out the
steady current it becomes possible to use a
much more sensitive meter, by which relatively
small changes of current will be clearly shown.

K1

H.T.—

Fig. 3.—By careful adjustment, current from a
local battery (of which the polarity must be
reversed) may be made to balance out the steady
current which flows in the detector anode circuit.

We are asked by a reader, who evidently
appreciates these points, to give a hint as to
how steady anode current may be balanced
out when dealing with a straightforward A.C.
receiver. He gives no further details of the
set or of his requirements, but we think that
the matter will best be understood by reference
to Fig. 3. By applying to the meter a suit-
able voltage from a local source which is in
opposition to the pressure derived from the
H.T. eliminator, it is possible to pass through
the instrument a value of current that exactly
balances out that which is normally flowing in
the anode circuit. If this be done accurately
the meter will indicate zero until a change in
current (brought about by the action of rectifi-
cation) is produced by a signal.

Still referring to Fig. 3, it is desirable that
the value of the variable resistance by which

Wireless World

a balance is cffected should be many times
greater than the resistance of the meter itself,
and it will be obvious that the battery must
be of such a voltage that it will drive the
required current through both resistance and
meter.

To take a practical case, we will assume that
the detector normally passes 5 milliamps. and
that the meter has an internal resistance of
100 ohms. A local battery of 4} volts would
be convenient to use, and, in series with a
fixed resistor of slightly under goo ohms would
supply the correct value of balancing current.
In practice, one would choose a variable re-
sistance of 1,000 ohms, which is a commer-
cially obtainable value, and which would pro-
bably give sufficient latitude. If there is any
uncertainty a higher value should be used.

The use of a battery may be avoided by
adopting the arrangement shown in Fig. 4.
The values of the potentiometer and of the
resistance R may need alteration if the meter
is to read practically. the full change.

There are other methods of balancing out
‘“standing’’ anode current, but this will be
sufficient to explain the basic principles of
carrying out the operation.

Something for Nothing.

TO judge by several letters recently received

from readers, it is not fully realised that
most systems of tone control are inefficient,
from the quantitative point of view of ampli-
fication. Most of the methods commonly
advocated give full magnification only at one
end of the frequency scale; impulses corre-
sponding to other frequencies receive much
less than normal magnification, and at the re-
verse end of the scale to that being deliberately
accentuated there is often no magnification at
all. It is for this reason that, in receivers
which embody tone control as an important
part of their design, an extra valve is generally
needed to make good the loss.

An exception exists when correction is
effected by introducing a resonance, by means
of which a band of frequencies can be given a
considerable increase in amplification without
affecting the amplification of other frequencies.
But it is true to say that this method, applied
without full knowledge on the subject and
with great care, is apt to lead to disappointing
results; the resonance peak of a single stage
may be so sharp that it makes little obvious
difference to the quality of reproduction; or,
at the worst, it may introduce a marked and
unpleasant over-accentuation to a narrow band
of frequencies.

As a general rule, it is best to apply the prin-

JULY 29th, 1932,

ciple of L.F. tuning to an amplifier in more
than one L.F. stage. Very successful results
have been obtained by introducing resonances
of a slightly ditferent frequency in two separate
coupling circuits.

TCOUPLING

— 30/50,000 0 2R

Fig. 4.—A battery-less arrangement similar in
its effects to that shown in Fig. 3. With grid
detection, the normal connections of the meter
must be reversed in order that changes in current
may be indicated. Values of the resistance R
and of the potentiometer may need modification.

No Saving.

CORRESPONDENT, who proposes to

install a mains-operated receiver, is unfor-
tunate enough to have to pay for his current
at what would appear to be an excessively
high rate. The supply is D.C. at 220 volts
for lighting, and he tells us that arrangements
may be made with the supply company to wire
his house for ‘‘ power.’”’ Current for this latter
purpose is supplied at 440 volts, and at a
much lower rate—actually about one-third the
price charged for lighting purposes. Our advice
is asked as to whether this high voltage would
be suitable for operating a wireless receiver.

All D.C. sets are normally designed for volt-
ages between 200 and 250, but matters can
be arranged so that they may be operated on
a higher voltage. The point is, however, that
exactly twice as much wattage will be dissipated
if our correspondent uses the power mains for
his set, and so the saving in cost will be almost
negligible, in spite of the lower rate charged
for current. On this score it would certainly
not be worth while to have any alteration made.
The cost of having power mains connected
would probably not be recovered in several
years’ operation of a receiver.

But from other aspects the possibility of
having a high voltage supply is distinctly
attractive. A rcceiver could be designed for
a 440-volt system, which would not suffer from
the ordinary limitations of D.C. sets.

(1) THE service is intended primarily for
readers meeting with difficulties in the con-
struction, adjustment, operation, or maintenance
of wireless receivers described in The Wirelees
World, or those of commercial design which
from time to time are reviewed in the pages of
The Wireless World. Every endeavour will be
made to deal with queries on all wireless
matters, provided that they are of such a nature
that they can be dealt with satisfactorily in a
letter.

(2) Communications should be addressed to
The Wireless World Information Bureau, Dorset
House, Tudor Street, E.C.4, and must be accom-
panied by a remittance of 5s. to cover the cost
of the service. The enquirer’s name and address
should be written in block letters at the top of
all communications.

(3) The fee of 5s. covers the reply to any wire-
less technicai difficulty, hut in special cases,
where the enquiry may involve a considerable
amount of investigation, an increased fee may

The Wireless World
INFORMATION BUREAU.

Conditions of the Service.

be necessary.
will be made.

(1) Questions should be clearly written and
concisely worded in order to avoid delay.
Where enquiries relate to trouble experienced
in receivers built to specifications in The Wire-
{ess Werld a complete account should be given
of the trouble, and especially the symptoms.

(5) Where reference is made to published
articles or deseriptions of apparatus, the title
of the article, the date of publication in 7'Ae
Wireless World, and the page reference number
shoald be given, in order to facilitate reply.

(6) Full circuit diagrams, constructional
details of apparatus, or values of components
for home-designed receivers cannot normally be
supplied, but circait diagrams sent in with
queries will be checked and eriticised.

(7) Particular makes of components cannot, in
general, be recommended, but advice will be
given as to the suitability of an individual com.
ponent for a particular purpose specified by
the enquirer.

In such cases a special quotation
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