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A.A. Telephone : Radio Version, 676

Absorbing Surplus Voltage, 652

A.B. 25 Mains Transformer, Bryce, 748

Accurate H.T. Measurements, 199

~—— Voltage Measurements, 563

A.C. Filament Heating, 247

— . Heated Valves, Bias for, 172

——— Resistance of Valve (Encyclopedia), 456

Adding an Input Filter, 89

a Pre-Selector, 432

Adjusting the Trimmers, 714

Adjustment of Modern Receivers, The, 174

Admitting Defeat, 306

Advantages of the Variable-mu Valve, The, 546

Aerials, Franie. See under Frame Aerials

Aerial, Undesirable Form of, 651

Air-cored Chokes for Tone Correction, 553

—— versus Bakelite, 603

Alternative to Tapping, An, 103

Amateur and the Professional, The (Edit.), 1

America*Adopts Half-wave Aena]s 466

American ‘‘ Sponsor,’”’ The, 400

—— Trends, 192

Amplification Constant
(Encyclopedia), 480

Amplion * Six,” 690

—— Type M.C.6 Loud Speaker, 196

Anode Bend Detector (Encyclopedia), 510

—— Current Measurements, 50, 626

—— Feed Resistances, Choosmg, 472

Anti-lightning Devices, 145

—— -microphonic Valve Holder, New, 243

Are Prices Right ? (Edit.}, 173

Artificial Aerial, 571

Loading, 225

‘“ Astra '’ Midget Dials, 97

Atlas Combined Mains Unit, Model A.C.290, Clarke’s
(Winning Apparatus), 537

—— Mains Unit, Clarke’s: Model A.C.260, 697

Atmospherics or Local Interference ? 432

Attack on Dialects, The, 326

‘“ Audak ”’ Gramophone Pick-up, 20

Australia, Receiver Design in, 152

Automatic Bias Changes, 701

—— Bias Conversion, 126

Gramophone, H.M.V., 257

Over-biasing, 247

—— Safeguard, An, 404, 752

—— Volume Control, 200

Auto-transformer, Combined, Double-wound, 171

or Amplification Factor

Background Noises, 728

Back Numbers, 104

Balance, ‘\1amtammg. 726

Ballot, Wireless World Olympia ‘Show Competition, 281
Band Pass and Tone Correction, 694

Pass Filter (Encyclopedia), 530

Pass Filter Unit, Type BPMFR, Watmel, 717
—— Pass Frequency Response, 651

Pass or Tone Correction ? 228

—-——— Pass Pentode Three, 477, 495, 625, 752

—— Pass Pentode 'I‘hree, Cabinet for the, 542

—— Pass Receiver, A Selective (Wireless World Three),

272
Bass Booster, A, 493
Battery and Eliminator Combined, 225
—— Bias, 676

—— H.T,, Life of, 52

—— Sets Can be as Good (Edit.), 51

—— Sets, First Variable-mu Valve for, 732
—— Valves, 725

Bayliss L.F, Choke, 426

B.B.C. and Stan(lard English, The (Edit.), 459 !

@

F-12125

—— and Ultra Short Waves, The, ,l.i
Enterprise, 433

Becol Formers, 509

Belling-Lee Fuses, 143

Mains Fuse, 671

Berlin Radio Show, 253

Bias and Decouplmg Resistance Confused ? 146
for A.C. Heated Valves, 172

Blue-Spot : All-electnc Model W S. 400, 550
Books Received, 177, 223, 231, 424, 440 474, 086, 740
Book Reviews, 109 1‘)2 4‘38 44(5 444 086, 688
“ Boomy » Reproducnon, 458

-fed A.C. Valves, 199 .
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Booster Battery, The, 5G3

Bordeaux Sud-Ouest (France) (Foreign DBroadcast
Guide), 572

Bottom Bend Biasing, 172

Bratislava (Czechoslovakia) (Foreign Broadcast Guide),
17

2

British Radio Christinas Gifts (Edit.}, 627

Broadcast Brevities, 19, 43, 71, 99, 123, 138 163,
224, 241, 269, 29‘) 323, 403 429, , 479,
’)40 56:, 802, 624, 647, 667, 699, T’i 743

('.uixle, Foreign, 50, 104, 126, 146, 172, 200, 226,
248, 306, 432, 458, 482, 512, 544, 572, 604, 626,
652, 676, 702, 726, 752

Transmissions and the Conductor, 420

Broadcasting a Standardised Pronunciation, 508

on 200 Kilowatts, 619

~—— Stations, Short Wave, 718

—— Wave Ranges, 226

Bryce A.B.25 Mains Transformer, 748

B.I.H. Gramophone Motors, 106

** Minor " Pick-up and Tone Arm, 697

Burndept Merrymaker Two, 16

By-pass Condenser Defects, 171

186,
505,

Cabinets for Recently Described Sets, 542

—for Telsen Victor 3-Kit Set, 748

Calibrating a Superheterodyne, 171

Calibration Without Meters, 112

Camco Cabinet for ** Wireless World Three,” 542

—— “ Westminster *’ Radio-gram Cabinet, 242

Capacity (Wireless Encytlopedia), 569

Capehart Record Changer, 77

Carbon Lamp Resistances, 465

Catalogues Received, 74, 219 248, 565, 697, 717, 749

Celestion Pick-up, ol

R.P.M.12 Loud Speaker, 168

Challis Mains Transformers, 144

Checking Anode Current, 92

Push-pull Valves, 225

Chester Mains Transforiners, 696

Choke and Loud Speaker, 226

—— H.F. the Best, 306

Choosing Anode Feed Resistances, 472

Clarion Cabinet for ‘ Single-dial Superheteredynes,”
749

i

Clarke’s Atlas Combined Mains Unit, Model A.C.290
(Winning Apparatus), 537

—— Atlas Mains Unit, Model A.C. 200, 697

Climax All-Mains Three, 612

Clix Constructor’s Kit and

Plug, 671

Panel Mounting Valve Holder, 219

Club News, 42, 409, 464, 529, 555, 850, (82

Codd L.T. Cells, 696

Coils Cans—and Matched Inductance, 583

Coils at Right Angles, 146

Cologne (Germanyy), (Foreign Broadcast Guide), 626

Colonial Receiver, The McMichael, 506

Colour Comparison (Photo Cells and Their Applica-
tions), 744

Columbia Radio Gramophone, Model 602, 448

Colvern Link Filter Coils (Winning Appamlus) 534

Combined Detector and Output Valve, 125

Commercial Wireless: A Record of the Year's Pro-
gress, 730

Common Fault, A, 248

Compact hhmmator A, 90

Compensated Pentode Output 172

Compensating for Sideband Loss, 404

Competition ,Olympia Show (Edit. ), 240

%Olympla Show (Winning Apparatus Described),

“ Vicegrip ' Wander

_ Olympla Show, Wireless World Ballot, 281, 310,
380

Result, 494

——— Result (Edit.), 483

Components for the Set Constructor and New Acces-
sories, 394

(Show Forecast}, 200

Condenser Breakdowns, 126

Condensers : Inductive and Non-Inductive, G04

* Connexit " Wire, Saxon, 168

Consistency of Valve Characteristics, 104

Constant Aerial Loading, 714

—— Peak Band-Pass Filters (Show Vorecast}), 207
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Constructors’ Kits, Straight Sets and (New Receiver
Designs), 384

Continuous Gramophone, The Link, 113

Contrary to Regulations, 24

Controlling Volume with the Variable-mu Valve, 606

Converting a Short-wave Set, 458

Copenhagen (Denmark), (Foreign Broadcast Guide), 128

Copying High-speed Signals, 184

Cork (I.F.S.) (Foreign Broadcast Guide), 652

Correspondence, 22, 47, 75, 101, 124, 142, 169, 198,
222, 246, 304, 402, 430, 454, 541, 570, 582, 649,
700, 724, 750

Cossor Screen Grid Amplifier—The, 220 V.S.G., 732

Counting and Timing Device (Photo Cells), 444

Coupling and Decoupling, 544

—— Capacity : Its Effect on Tuning, 432

Condenser Values, 544

Cross Modulation (Encyclopedia), 640

Talk at 980 Metres, 741

Crypto D.C. and A.C. Convertors, 122

Curbing the Pentode, 726

Current Carrying Capacity, 143

for a Dial Light, 571

L.eakage, Avoiding, 625

—— Topics, 14, 37, 64, 93, 117, 134, 158, 185, 209,
237, 258, 208, 370, 401, 416, 442, 471, 500, 554,
584, 615, 635, 663, 689, 715, 737

Cutting High Notes, 457

Danger of Cross Modulation, 458

D.C. Bias Battery Ellmmator 24

—— Mains Superheterodyne, The, 604

——— Mains Three, 9

Pilot Light, 431

—— Super-Selective Five, The, 131, 148, 187

——to A.C., 404, 675

Valve Lonnecnons Simplified, 372

Decentralisation of Broadcasting (Edit.), 147

Decibel, The, 85

(Wirelcss Encyclopedia), 747

Decline of the 1-v-2 Circuit, 372

De-coupling, 550

(Wireless Encyclopedia), 698

a Milliammeter, 126

—— Condenser Connections, 668

H.F. Circuits, 49

Desensitising Switch, A, 103

Detection of Dangerous Gases (Photo Cells), 525

Detector and Output Valve, Combined, 125

Anode Circuit, The, 741

Damping, A Cure for, 687

—— L.E. Problem, The, 89

Output, 714

Voltage, 539

Developments in Loud Speakers and Gramophone
Equipment, 389

Dialects, The Attack on, 326

Differential Reaction Conversion, 324

Digby Cabinets, New, 564

Double-acting Volume Control, 571

Oscillation, 725

—— Volume Control, 482

—— -wound and Auto-Transformer Combined, 171

Dual-range Frame Aerial, Wearite, 475

-range Light Weight Portable 172

Dubilier Condensers, Types 665 and 670, 671

Metallised Resnstances 509

“Dux ” L.F. Transformer, R.I., 243

Earth Plates, 199

Ebonite, Ripault’s, 76

Economical Field Current, 478

Eddystone Scientific Two, 94

Edison Bell Condenser Microphone, 205

Ediswan Electric Clocks, 509

Editorial Comment, 1, 25, 51, 79, 105, 127, 147, 173,
201, 227, 249, 307, 373, 405, 433, 459, 483, 513,
545, 573, 605, 627, 653, 677, 703, 727

‘“ Eelex ' Frame Aerial, 97

——— Short-wave Adaptor, Type ** A,” 136

‘Terminal, New, 5685

Effect of anu'onment The, 125

Lkeco R.S.3 All F.lectric Consolette, 210

Electricity for Radio Receivers (Edit.), 653
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Electrolytic Condensers, 562

Eliminator or Built-in Power Equlpment 603

—-— More Output Needed, 14

Ellison Filament lransformer 122

Empire Broadcasting at Last ! 600

Encyclopedia of Wireless Terms, 421,
530, 569, 640, 698, 747

Essentially for Batteries, 702

Estimating Bias Resistance, 104

Estimating Rectified Voltage, 669

Eta-Coil Winder, 671

Europe’s Wavelength Difficulties (Edit.), 677

Wavelength Tangle, 522

Evolution of the Output Stage, The, 316

Exhibitors at Olymipia, 1931, 282

Experiments with Light Control, 641

External Toue Corrector, 482

456, 480, 510,

Failing Resistances, 171

Faulty Variable Condensers, 145

Fécamp (France) (Foreign Broadeast Guide), 670

Ferranti A.C. Meters, New Range of, 77

—— B.8 Chokes, 242

~—— Condensers and Synthetic Resistances, New, 122

Type M.l Loud Speaker, 536

Field Winding Connection, 751

Winding Conversation, 104

* Fierce "’ Reaction Control, 431

Filament Transformer, Ellison, 122

Filter Adjustment, Niceties of, 652

Circuit Isolation, 669

—— Circuit Screening, 481

—— Coupling Condensers, 478

Filters and Reaction, 248

Fitting an H.F. Potentiometer, 126

Five Metre Tests by the Post Office, 738

Forecast, Points from Our, 271

Foreign Broadcast Guide, ’)(l 104, 126, 146, 172, 200,
26, 248, 306, 432, 458, 482, 512, 544, 572, 604,

0626, 652, 676, 702, 726, 752

Station [‘unmg Chart Hints on the, 502

Fornno Condensers, Some New, 197

Gang (,ondensers 697

‘* Multivo ”” Battery Elimator, 565

For the West Country, 200

Fotos * Nipper ’ Transformer, 749

Frame Aerial and Spaghetti Resistance, Lewcos, 45

Acerial Efficiency, 431

—— Aerial, Not for a, 49

Aerials, Matching, 645

or Mains ? 125

Free Bias for Battery Sets, 110

Bias Polarity, 78

—— Field Current, 54, 306

Grid, A, 145

Fully Loaded 225

Gambrell Voluvernia, 77

Ganged Condensers, New Range of, 427

—— Condenser Spindles, 623

—— Control Elaborations, 324

Garrard Gramophone Motors, 740

Gecophone All-wave Superheterodyne, Type B.C.3160,
8

—— Compact Three-valve Recciver for A.C. Mains
Operation, 238

The New, 34

Give Radio This Year, 628

Globe, Pocket Silk, 564

Golden Age of Electricity, The, 279

Good for Valve Makers 104

‘“ Goodness,” Testing Circuit, 623

Gramophone Equipment and Loud
Forecast), 293

—— Equipment and Loud Speakers, Developments,
3

Speakers  (Show

9
—— Motors, B.T.H., 196
Volume Control, 24
Graphite Track Resistances, 248
Graves S.G.3, 178
Grid Acceptor Detection, 172
Bias and the Band-Pass Filter, 438
—— Circuit Decoupling, 322, 457
——— Circuit Fault, A, 145
—— Current Damping, 626
~—— Detection Without High Note Loss, 50
Wiring Complications, 512
Gripso Indoor Aerial Insulator, 168
Grosvenor Red Line H.T. Battery, 121

Halt-metre Telephony, 634

H. and B. Coils for D.C. Mains Condensers, 76
-—— and B. Radio, Special Components by, 243
Hand Capacity Effects, Allowing for, 90

Happy Omission, A, 319

Hardy Annual, A, 675

Haynes, Mr. F. H., 666

Heayberd All-Electric Unit, Model E.150, 167
Heilsberg {Germany) (Foreign Broadcast Guide), 146
Helsby Condensers, 44

Heterodyne Whistles, Eliminating, 514

H.T'. Amplifiers, Instability in, 739

—— Bias Circuits 668

—— (alculations, Simplified, 213, 244, 266

—— Coupling Condensers, 539

Potentiometer, Fitting an, 126

High Note Loss in Extension Leads, 305

or Low Tmpedance, 78

—— -Resistance Joint, A, 625

Voltage Valves, 709

Hints and Tips, Practical, 66, 89, 112, 324, 478, 402,
538, 562, 583, 622, 645, 668, 694, 714, 741

Before the Show (Edil.), 201

—— on the Foreign Station Tuning Chart, 502

H.M.V. Automatic Gramophone, 257

—— Cabinet Radio Receiver, Model 435, A.C. Three

Valve, 720

—— Model No. 11 Pick-up Unit, 870

“ Home Talkies ” (Edit.). 127

Hopelessly Unselective, 603
House-lighting Battery, 544

How It Works, 404

—— Much Power ? 659

H.T. Battery, The Life of the, 52

—— Short-Circuit : A Possible Result, 532
Supply in the Tropics, 50

Hum and the Pick-up, 583

Frequency Halved, 702

Hunt’s Polymet Electrolytic Condensers, 218

Iceland’s New Broadcasting Station, 84

Idle Transformer Windings, 626

1.F. Amphﬁer Selectivity, 437

Igranic ““ Parvo "’ L.F. Transformer 716

Imaginary Difhculty, An, 247

Impracticable for D.C.. 651

Improvements in the *“ Trautonium,” 618

Improvised Milliammeter, An, 645

Incipient Motor Boating, 539

Incomniplete Grid Circuit, 604

Indirectly Heated D.C. Valves in Push Pull, 270

Inductor Dynamic Loud Speaker, The, 574

Types (Loud Speakers under Test), 98

Inefficient Earth ? An, 404

Influence of Components of Quality, The, 5

Information Bureau, A New (Edit.), 727

Bureau, The Wireless World, 736

Inoperative H.F.—I1..F, Filter, 511

Input Filter, Adding an, 8%

Tone Correction, 305

Insensitive Pick-up ? 225

Instability, A Cure for, 324

in H.F. Amplifiers, 739

* Instamat ” (Major) Output Transformer, 2432

Insufficient Feed Capacity, 226

Insulated Connector, 475

Interference from the Charging Dynamo, 626

Troubles (Edit.), 545

Interpreting Valve Characteristics, 476

““Iso ”’ Dials, New, 20

* Isomona " L.F. Transforers, 121

Is the Listener’s Standard Worthy of Broadcasting
(Edit.), 307

—— the S.G. Valve a Good Detector ? 153

Juan-les-Pins (France) (Foreign Broadcast Guide), 458
‘¢ Junior ”” Multi-cellular H.F. Choke, Varley, 716
Junit ““ Lolos ** Valve Holders, 45

Kalundborg (Denmark) (Foreign Broadcast Guide), 726

Keep (irid Resistance Low, 511

Kinva Screened H.F. Choke, 696

Kit Constructors’ Notes, 263

Kolster Brandes Three-Valve A.C. Mains Receiver,
Model K.B.279, 664

Laboratory l‘ests, 20, 44, 76, 96, 121, 143, 167, 196,
242, 126, 475, 509, 0(14 ()10 696, 716, 748

Leave V\el] -\Ione, 341

Leipzig (Germany) (Foreign Broadcast Guide), 306

Less Effective Decoupling, 103

Lewcos Frame Aerial and Spaghetti Resistance, 45

L.F. Instability, 112

—— Transformer, Making the Most of the, 30, 72

Transformer, Another Use for, 248

Life of the H.T. Battery, The, 52

Light Control, Experiments with, 641

—— -weight Portable, The, 13, 26

Lille (France, PTT) (Foreign Broadcast Guide), 226

Link Continuous Gramophone, The, 113

Listener’s Standard, Is it Worthy of Broadcasting ?

(Edit.), 307

List of Parts, The (Edit.), 605

of Parts, The, 608

Loading Coil, Inserting a, 146

Lodz (Poland) (Foreign Broadcast Guide), 604

** Local Distance ’* Detector Voltage, 563

Distance ”” H.F. Potentiometer, 676
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L.oewe Power Resistances, 143

Logarithmmic Horn, A 10 {t., 21

* Lolos " Valve Holders, Junit, 45

Long Leads, Where they are Dangerous, 512

Wave Coils, 493, 562

—— -wave Ganging, 622

—— -wave Parasitic Oscillations, 60

-wave Problem, A, 458

Looking Back, 704

Looser Coupling Needed, 431, 752

Lost H.T, Volts, 625

Loud Speaker as Smoothing Choke, 603

Speaker Cones, 543

—— Speaker Fields, 626

~—— Speaker Hum, 493

—— Speaker Rectifier, 15

—— Speakers and Gramophone Equipment, Develop-
ments in, 389

—— Speakers {Edit.), 573

—— Speakers Under Test, 593

—— Speaker Testing, 78

Magnavox Type D.C. 140 Moviung Coil Speaker, 427

Magnification and Smoothing, 78

Magnum Miniature Volume Control, 218

Twin Control Unit, 96

Mains Aerials and Indoor Aerials Compared, 372

Condensers, Sound Sales, 748

—— Interference, 702

—— Periodicity and Hum, 226

—— Valve, The, 308

Voltage Adjustment, 482

Manchester Radio Show : List of Exhibitors, 414

Record Breaking at, 443

Manchester's Share in Wireless I’rogress, 4349

Marconi and Osram H.1..2 (Valves Tested), 65

I\larvonighgnﬁg Moving-coil Transportable-three, Mode
42,

Permanent Magnet Loud Speaker, 97 ®

Margin of Safety, A, 270

Marine Receiver, A, 57

Matching a Pentode, 146

Dissimilar Coils, 751

—— Frame Aerials, 645

Inductance, 432

—— Moving Coil Loud Speakers, 675

Mazda Pen. 220 Valve (Winning Apparatus), 535

McMichael Colonial Receiver, The, 506

l’exénllanent Magnet Moving Coil Loud Speaker,
1

—— Radiogram, The, 68

Measuring L.F. Chokes, 206

Volts—With a Foot Rule, 22

Mediuimn Wave Interference, 306

Metal Chassis Dimensions, 752

Rectifier, A New, 144

Rectifier, New (Westinghouse H.T. 8 Unit)}, 560

Metallised Valves: Two Points Cleared Up, 481

Milliammeter Connections, 751

or Kickmeter ? 156

Moderate Magnification, 571

Modern Receivers, The Adjustment of, 174

Screened Coil, The, 311, 397, 406, 451

Modulation Distortion, A Note on, 88

Hum, 482

Montpellier (France) (Foreign Broadcast Guide), 104

Moravska-Ostrava (Czechoslovakia) (Foreign Broadcast
Guide), 248

Motor-boating, A Cure for, 492

-boating, Incipient, 539

Moving Coil Loud Speakers, Matching, 675

Coil Loud Speakers, The Upper Register in, 106

—— Coil Microphone, New, 683

—— Coil Types (Loud Speakers Under Test), 593

Tron Loud Speaker, The, 590

Tron Types (Loud Speakers Under Test),597

the Output Transformer, 695

Mullard P.M.202 Power Valve, 524

Multi-valve Set? . . . Or a, 220

““ Multivo " Battery Eliminator, Formo, 563

Murphy Type A.3 Receiver, 114

Type A.3 Receiver (Winning Apparatus), 533

Music Magnet, Osram Iour, New (Kit Constructors’
Notes), 263

Neglected Selling Point, A (Edit.}, 405

Neon Tuning Indicator, 270

New Call Signs and Changes of Address, 236, 712
Information Bureau, A (Edit.), 727

—— Readers’ Number Announcenent, 477

—— Receiver Design (The Trend of Progress). 381
— Season’'s Polar Condensers, 564

Season’s Sets, The (Show Forecast), 285
—— York Radio Show, 519

—— Wine . . , 49, 625

No Basic Difference, 372
7. Amplification, 200

Noisy Set, A, 305

Non-reversible Connector, 143

Not a Radio-Gramophone, 725
——— for a Frame Aerial, 49

for General Consumption, 726
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‘“ Of the Earth . . . 66

Oldham H.T. Battery, Green Band Series, 716

Olympia 1931, Exhibitors at, 282

— 1931, Show Forecast, 285

—— Show Competition (Ed1l 249

— — Show Competition (Winm'ng Apparatus  Des-
cribed), 531

- Show Competition (Wircless World Ballot), 281,
310, 494

—— Show, The, 327

— Stand-to-Stand Report, 320-36%

On the Verge, 306

. Or a Multivalve Set ? 220

Organ, New All-electric Pipeless, 100

Oscillator Anode Current, 457, 702

Coil Connections, 372

The Valve as an, 181

Osramn Four New Music Magnet, 263

Our Favourite Subject, 725

Show Competition Result (Edit.), 483

—— Show Numbers (Edit.), 373

Out of Place, 49

Output Circuit Decoupling, 172

—— Stage and the Loud Speaker, 585

—— Stage, The Evolution of the, 316

—— Transformer, Moving the, 695

Outside Causes, 676

Palermo (Italy) (Foreign Broadcast Guide), 752

Paper Condensers for Filters, 543

Parallel Output Valves, 372

Pentode and Loud Speaker, 270

Compensation, 481

~—— Qutput Transformer, 675

Tone Correction, 543

Philips All-Electric D.C. Receiver, Model 2653, 160

Photo Cell Circuits, 320

—_ Cells and Their Applications, 444, 525, 744

—— Cell, The, 2, 39

Pick-up for the ** Wireless World Three,” 457

—— -up in Two Senses, 511

-up Transformer, 305

-up Voltage Output, 651

Pirtoid Coil Formers, New, 21

Points from Our Forecast 271

Polar Condensers, New Season s, 564

—— Ganged Condensers, 749

Polymet Electrolytic Condensers, Hunt's, 218

Positive Bias for A.C. Valves, 478

Post Office Relay Proposals, 727

Potentiometer Recommended, 481

Power Grid and Leaky Grid, 631

Grid and Leaky Grid : A Comparison, (72

Grid Detection, New Developuientin, 458

—— Resistance, Loewe, 143

—— Transformer Defect, 24

Transformer : Idle Windings, 103

Practical Hints and Tips, 66, 89, 112, 324, 478, 492,
538, 562, 583, 622, 645, 668, 694, 714, 741

Pre-Selector, Adding a, 432

-Set Condenser, New Type, 77

Prevention v. Detection, 517

Principal Short -wave Broadcastmg Stations of the
World,

Progressive Smoothmg, 543

Pronunciation, Standardised Broadcastmg, 508

Push-pull Auto- transformer, 303

—— -pull Problems, 128

—— -pull Transformers, 571

—— -pull Valves, Checking, 225

uality Unit Mains Transformer, 20
uick Test, A, 668

Radio at a Glance, 426

—-— -(iraniophone, Not a, 725

—— Lyon (France) (Foreign Broadcast Guide), 50

—— -Gramophone, Columibia : Model 602, 448

—— -Gramophone Conversion, The Simplest, 675

—— -Gramophone Tone Control, 90

-Paris, The New, 559

——— Schaerbeek (Brussels) (Foreign Broadcast Guide),
512

Ramsey Radio Gramophone Cabinet, 427

Range, How to Increase, 66

Reaction, Ineffective—A Simple Cure, 694

Simple Theory of, 139

React or Not ? To, 146

Readers' Problems, 24, 49, 78, 103, 125, 145, 171, 199,
225, 247, 270, 305, 372, 404, 431, 457, 481, 511,
543, 571, 603, 625, 651, 675, 701, 725, 751

Receiver Design in Australia, 152

Design, New (Trend of Progress), 382

Reception of Educational Broadcasts (Edit.), 227

Record Breaking at Manchester, 443

Changer, Capehart, 77

Recording Telegraphic Signals, 544

Red Diamond Switch, Type R.D.35, 670

Line H.T. Battery, Grosvenor, 121

Reducing Hum, 544

Regentone Two-valve All-electric, 636

Regional Unit, 426

Regulation of the Rectifier, The, 118

Relay Service Regulations, 1

Remote Tuning Control System, 216

Volume Control, New, 638

Rennes (P.T.T.} France (Foreign Broadcast Guide), 200

Replacing Old Valves, 457

Resistance-Capacity Output Filter, 512

Coupling and Pentode, 432

-—— -fed Transformer Coupling, 146

Resistances and Fixed Condensers, Wates, 76

Restricted Wave Range, 90

Reykjavik (Iceland) (Foreign Broadcast Guide), 702

R.G.D. Superheterodyne, Type 901 (Winning Appa-
ratus), 531

R.I. “ Dux " L.F. Transformer, 243

—— * Unigrad,” 167

Ripault’s Ebonite, 76

Rising Anode Current, 604

Risky Procedure, 604

Role of the Record in Broadcasting, The, 441

Same Cost, The, 125

Savage Transformer for Super-Selective Six, 77

Saving H.T. Volts, 562

Saxon ** Connexit > Wire, 168

Scientific Two, Eddystone, 94

Screen-grid Potentiometers, 742

Screened Coil, The Modern, 406

Coils, Where they are Unnecessary, 701

—— H.F. Leads, 492

Wiring, 303

Selective Band-Pass Receiver (The Wireless World
Three), 272

Selectivity and Tone Correction, 734

Self-Adjusting, 481

-contained Mains Set:

Three A.C. Model), 374

Semi-electrified, 603

-ganged Tuning, 208

Separate Qutput Circuits, 431

Settling Down, 726

Seven-metre Broadcasting (Edit.}, 703

S.G. Valve, Is it a Good Detector ? 153

Valves. Two New : For the Battery Set, 422

Shielded Valves, 512

Short-circuited Milliammeter, 572

-circuits Through Valve Filaments, 171

—— -Wave Adaptor (Super-Selective Receivers and
the Short Waves), 706

—— Wave Advantages, 543

-—— Wave Band, The, 710

—— Wave Broadcasting Stations of the
Principal. 718

—— Wave Reception, 676

—— Wave Set, Converting a, 458

——— -Wave Superheterodyne, 202, 233

Show Forecast, Olympia, 1931, 285

Shunt Resistance Calculations, 511

Siemens-Halske Pick-up, 219

Signals, High-speed, Copying, 184

Simple Theory of Reaction, 139

Simplified H.F. Calculations, 213, 244, 266

Single Control Superheterodynes, 616

-Dial Superheterodyne, The Wireless World, 589,

639, 654, 684, 752

Six-Sixty Valve Screen, 44

Slaithwaite, Yorks . . . Nr., 78

Small Point, But . . ., A, 67

Smoothing Out a Resonance, 146

Softness, Indication of, 432

Sound Intensities, 680

Sales Mains Condensers, 748

_— Saées ” Transformers for Super-Selective Six,
1

(The Wireless World

World,

2
Spoiling a Filter, 126
Spurious Oscillations, 104
* Square Peak "' Coils, 49
‘ Squegger ' Oscillator, 247
Stage-by-Stage Superheterodyne Test, 306
Staging a Come-back ? 512
Standardised Pronunciation, Broadcasting a, 508
Standards of Qutput Power, 538
Stand-to-Stand Report, Olympia, pp. 329 to 369
Straight Set or Superhet ? (Edit.), 105
Set or Superheterodyne, 481
—— Sets and Constructors’ Kits (Trend of Progress),
384

Stray Earths, 571

Substituting a Triode, 651

Super-efiicient Coils Unnecessary, 482

Superheterodyne I.F. Amplifier, 125

Input Filter, 24

—— Operating Conditions, 226

—— Tendencies, 460

Tests, 701

Superheterodynes and Open Aerials, 702

Short-wave, 202, 233

Single Control, 616

—— (The Trend of Design), 382

—— —Where Efficiency is Vital, 669

Super-Selective Five, 33, 59, 80

—— -Selective Five, D.C., 131, 148, 187

“—— -Selective "’ Receivers and the Short Waves,
The, 706

*—— -Selective Six ’ on Short Waves, The, 270

** —— -Selective Six,” The, 457, 481, 572

5

v

www americanradiohistorv com

Supply and Demand (Edit.), 703

Suppressing Long-wave Interference, 572

* Supremus ** D.C. Eliminator Model D.120 A, 96, 197
Synthetic Resistances, New Ferranti Condensers, 122

Table Radio Gramophone (H.M.V. Model 501}, 468

T.C.C. Condensers, New, 143

Telsen Components New Range of, 196

Victor 3 Kit Set, Cabinets, for, 748

Terminal, A New, 674

Territorial Ether (Edit.), 79

Testimonial for the Amateur, 29

Testing Circuit “ Goodness,” 623

Field Condensers, 572

—— Wave Range Switches, 66

‘ Thimble " Valve Screen, 76

‘Three-Control Superheterodyne, 652

-point Sockets, 701

Wave Ranges, 226

Threshold Howl, 538

Tin-opener Unnecessary, The, 190

Tone Control and Load Adjustment, 404

Correction, Selectivity and, 734

Too Easy, 103

To React or Not ? 146

Toulouse (PTT), France (Foreign Broadcast Guide), 432

Trackless Trams, 511

Trade Notes, 749

Transformer and Choke for * W.W.3 A.C. Model,” 475

Heater Windings, 652

Transmitters Notes, 236, 661, 712

** Trautonium,” Improvementsin the, 618

Trend of Progress, The, 381

Trieste (Italy) (Foreign Broadcast Guide), 482

Trimmer Controls Regeneration, 126

‘Trimming, A Note on, 742

Condenser Adjustment, (46

Trix Mains Cotnponents, 167

Tunewell Mains Components, 4

Tungsram Power Valve (Valves Tested) It

Tumng Coils Compared, 695

Out ’ a Heterodyne, 751

—— Range, 725

“ Twistoflex,” 508

Two-circuit Tuners : Automatically Variable Coupling,
646

Uitra Short Waves, The B.B.C. and, 713

Unattractive Complication, 103

Unattractive Volume Control, An, 751 §

Unbiased, 8, 46, 58, 98, 120, 157, 232, 278, 314, 413, 447,
467, 491, 523, 5686, 599, 643, 662, 693, 733

Un-insulated Spindles, 572

** Unit ”’ Pick-up, 565

Unlimitex Condensers and Slow Motion Drive, 749

Unsatisfactory Conversion, An, 248

Unscreened Anode Circuit, 544

Unsuitable for a Frame Aerial, 604

for All-Wave Work, 104

Upper Registerin Moving Coil Loud Speakers, The, 106

Register, The, 164, 193

Urgent Obligation of the B.B.C., An (Edit.), 25

Usual Order Reversed, The, 626

Valve as an Oscillator, The, 181

—— Data, 726

Data Sheet, How to Use The Wireless World, 633

—— Mounting, 172

Supplement, The {Edit.}, 627

Voltmeter for the Home Laboratory, 434

Valves, High-voltage, 709

—— (Show Forecast), 296

—— This Season's, 392

We Have Tested, 05, 91, 422,

Variable Condensers, Faulty, 145

-inu and Silent Background, 527

-mu H.F. Amplifier, A, 702

—— -mu Three, The, 549, 574, 620

-——— -mu Valve, The, 250, 300, 482

-mu Valve, The Advantages of the, 546

—— -inu Valve, Controlling Voluine with the, 606

-mu Valve for Battery Sets, The First, 732

Varley H.F. Coil and Nichoke II., 218

Junior Multi-cellular H.F. Choke, 716

—— Square Peak Canned Coils, 534

** Vicegrip ”’ Wander Plug, Clix Constructor’s Kit and,
671

Voltage on the Grid, The, 489

Voltron Condensers, 21

Voluvernia, Gambrell, 77

Vortexion Mains Transformers, 243

524, Hh3s

Wasting H.T. Current, 305

Wates Low Tension Primary Cell, 717

—— Resistances and Fixed Condensers, 76
Watmel Band-Pass Filter Unit, Type BPMFR, 717
—— Wire-wound Potentiometer, 97
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Wavelength Squabble, The: Through Continental
Eyes, 678

Wave Range Switches, Testing, 66

Wearite Coils for the D.C. Mains I11., 96

—— Dual Range Frame Aerial, 475

Short Wave Components, 748

We Commit a Fanx Pas, 200

West Country, For the, 200

Westinghouse Style H.T. 8 Rectifier, 168, 560

*‘ Westminster *’ Radio-Gram Cabinet, Camco, 242

What Advantage ? 270

Where to Cut Off ? 514

Accurate H.T. Measurements {Diagram), 199
—— Voltage Measurements (Diagram), 563
Adapting Dual-range Tuning Coil as
Coupling, 171 .
Adjustment of Modern Receivers, The, 174-177
‘“ A.D.” Low Tension Primary Cell, Wates, 717
Aerial Emergencies on Graf Zeppelin, 425
Air-cored Chokes for Tone Correction, 553
Amateur Stations : .
G 5FC (F. Donald Cawley, Hale, Cheshire}, 661
G 6BY (H. L. O'Heffernan, Croydon), 185
G 8QF (A. M. Robertson, Stretford, Manchester), 236
BRS 275, 711 .
OK 1AW (A. Weirauch, Mestec Kralove, Bohemia)
635
American Compliment, An, 428
America’s Newest Control Room, 117
Amplion “ Six,” 690, 691, 692
~—— Type M.C.8 Loud Speaker, 196
Anode Current Measureiments {Diagram), 626
—— Feed Resistances, Choosing, 472, 473
Architect and the Loud Speaker, The, 584
Artificial Aerial (Diagram), 571
—— Loading (Diagram), 226
‘“ Astra ”’ Midget Dials, 97
Attack on Dialects, The, 326
Audak * Electro-Chromatic ** Pick-up, 20
Australian “ B.B.C.,” 723
Broadcaster, An (Pennant Hills, N.S.W.), 568
Australia, Receiver Design in, 152
—— Studio Audience in (Melbourne), 298
Austrian ** Wandering Microphone,” 624
Automatic Gramophone, H M.V, 257
——— Hospital Set, 159
—— Over-biasing (Diagram), 247
—— Volume Control, Extra Valve Connected as
(Diagram), 200

Intervalve

Background Noises, 728, 729

Band-Pass Filters, Constant Peak (Diagram), 297

——— -Pass Frequency Response {Diagrams), 651

-Pass or Tone Correction ? 228-231

—— -Pass Pentode Three, 4056-499

—— -Pass Pentode Three, Cabinet for, 542

—— -Pass Pentode Three, Gramophone

Added to, 625

—— -Pass Pentode Three, The, 477

Bayliss Type No. 3442 L.F. Choke, 428

B.B.C. and Ultra Short Waves, The, 713

Becol Formers, 509

Belling-Lee Mains Fuse, 671

—— Safety Fuses, 143

Berlin Radio Show, 253-257

Blue-Spot All-Electric, Model W.S.400, 556,-558

Braillard, M. Raymond, 522

Britain's Loneliest Lifeboat Crew, 425

British Receiving Station 275, 711

British Radiophone Four-gang Condenser Unit, 427

Record Successfullv Defended (Mr. H. L.
(O’Heffernan, G 5BY), 185

Broadcasting at Sea, 699

—— House, 325 .

~—— House, Mast at, 163

——— House, No Opening Ceremony, 370

House-{Ready for Launching), 43

—— Map, Short Wave, 719

——on 200 Kilowatts (Prague Transmitter at Cesky

Brod), 619

Bryce A.B.25 Mains Transformers, 748

B.T.H. Gramophone Motors, 196

—— * Minor ”’ Pick-up Movement, 697

Bucharest Station Building, 209

Burndept Merrymaker Two, 16, 17

Pick-up

Cabinets for Recently Described Sets, 542
Calibration Without Meters (Diagram), 112
Camco * Westminster ”’ Radio-gram Cabinet, 242
Cap ehart Record Changer, 77

Why the Decibel ? 83

Wilburn Connectors, 509

Wilno (Poland) (Foreign Broadcast Guide), 544

Winding Filter Coils, 604

Long-wave Coils, 562

Wire Gauge and Coil Inductance, 50

Wireless Compass, New, 410

Terms, Encyclopedia of, 421, 456, 480, 510, 530,
569, 640, 698, 747

—— World Information Bureau, The, 736

—— World Single Dial Superheterodyne, 589, 639,

654, 684, 752

ILLUSTRATIONS

Carbon Lamp Resistances, 463

Castaphone Marine Receiver, 57

Celestion R.P.M.12 Loud Speaker, 168

Challis Mains Transformers, 144

Checking Anode Current (Diagram), 92

Chester Mains Transformer, 696

Choosing Anode Feed Resistances, 472, 473

Clarion Cabinet for Single-dial Superhetercdyne, 740

Clarke’s Atlas Comhined Mains Unit, Model A.C.290

Climax All-Mains Three, 612-614

Clix Constructor’s Kit, 671

Panel Mounting Valve Holder, 219

Closing Down (Old Station at Prague), 555

Codd L.T. Cells, 696

Colour Comparisons : Photo-cells and Their Applica-
tions, 744-746

Columbia Radio Gramophone, Model 602, 448-450

Colvern Link Filter Coils, 534

Pre-Set Condenser, 77

Combined Detector-Output Valve (Diagram), 125

Commercial Filter Coil Unit Connected to A.C. Screen
Grid Valve (Diagram), 49

~——— Wireless, 730, 731

Compass, New Wireless, 410-412

Components for the Set Constructor and New Acces-

sories (Trend of Design), 394-396

Connecting Indirectly Heated A.C. Valves with L.T
Accumulator (Diagram), 199

—— Loud Speaker Across Tapped Ou put Choke
(Diagram), 652

Constant Aerial Loading (Diagram), 714

Peak Band-Pass Filters (Diagram), 207

Constructors’ Kits, Straight Setsand (Z7end of Design),

4-3

Controlling Volume with the Variable-mu Valve, 608,
607

Cossor Battery Variable-mu S.G. Valve, 220 V.S.G., 732

Counting and Timing Devices (Photo Cells}, 444, 445

Coupling ‘Condensers for Selective Aerial Tuners
(Diagram), 544

Cross Modulation (Wireless Encyclopedia), 640

Crypto D.C. to A.C. Convertors, 122

Cure for Detector Damping, A, 687, 688

Cutting Out the Crackle, 648

Czecho-Slovakian “ W.A.C.”" OK 1AW, 635

D.C. Bias Battery Eliminator (Diagram), 24
—— Mains Three, 9-13

Super-Selective Five, 131, 148-151, 137-191
~—— to A.C. (Diagram), 404

Valve Connections Simplified (Diagram), 372
Decibel, The, 85-87

(Wireless Encyclopedia), 747

De-coupling, 550-552 .
Condenser Connections {Diagram), 663
Desensitising Switch, A (Diagram), 103
Detection of Dangerous Gases (Photo Cells), 525
Detector Anode Circuit, The (Diagram), 741
Damping, A Cure for, 687, 688

~—— -L.F. Problem, The (Diagram), 80

—— -Output Valve, Combined (Diagram), 125
Digby Cabinet, New, 564

Double-acting Volume Control (Diagram), 571
Oscillation (Diagram), 725

Dual Range Lightweight Portable (Diagram), 172
Range Tuning Coil as Intervalve Coupling, 171
Dubilier Condensers, Types 665 and 470, 671
—— Metallised Resistances, 509

“Dux " L.F, Transformer, R.1., 243

Economical Field Current (Diagram), 478
Eddystone Scientific Two, 94, 95

Edison Bell Condenser Microphone, 205

—— Thonas Alva, 500

Ediswan Electric Clocks, 509

Eelex Dual-Range Frame Aerial, 97 '
Short-Wave Adaptor, Type *“ A.” 136, 137
__— Terminal T_2 L.C, 565

6

nann oo oric oo diohictOrecam,

Wireless World Three A.C. Model (Self-contained
Mains Set), 37, 374

——— World Three, Notes on the, 315

~——— World Three: Questions and Answers on the,
504, 611

—— World Three, The:

. Receiver, 259, 272, 571

—— World Two, The, 477, 484, 603

—— World Two with a Eliminator, The, 675

World Valve Data Sheet, How to Use the, 633

Wiring A.C. Valve Heaters, 583

and Ganged Tuning, 511

Word to New Readers, A (Edit.), 513

A Selective Band-Pass

Ekco R.S.3 All-Electric Consolette, 210, 211, 212

Electro-Chromatic Pick-up, Audak, 20

Eliminator Unit Built Into Standard Aluminium
Screening Box, 90

Ellison Filament Transformer, 122

Empire Broadcasting at Last ! 601

Estimating Rectified Voltage (Curves), 669

Eta Coil Winding Machine, 671

Europe’s Ether Police, 501

Most Powerful Broadcaster (Warsaw), 158

Evolution of the Output Stage, The, 315-318

Experiments With Light Control, 641, 642

Extemporised Grid Bias Battery Eliminator Operating
on A.C. Mains Supply (Diagram), 248

Extra Valve Connected as Automatic Volume Control
(Diagram), 200

Facsimile Message Received on Teleprinter, 738

Faraday, Michael (The Golden Age of Electricity), 279

Ferranti B.8 Choke, 242

—— Mains Condensers and Synthetic Resistances
New, 122

—— Moving Iron A.C. Meter, 77

— Type M.1 Loud Speaker (Winning Apparatus), 536

Filament Terminal! Connection for Metallised Battery
Valve, 481

Filter Coupling Condensers : Segmented Vane Prin-
ciple Applied to, 471

Finishing Touch, The, 429

Five_Metre Transmission in U.S., 323

Foreign Station Tuning Chart, Hints on the, 502, 503

Formo Condensers, Some New, 197

Enclosed Triple Gang Condenser, 697

~——— “ Multivo ”’ Battery Eliminator, 565

Fotos * Nipper ”’ Intervalve L.F. Transformer, 749

Frame Aerials, Matching (Diagram), 645

Aerial (Wearite), 669

Free Bias for Battery Sets, 110, 111

Field Current, 54-56

—— Grid, A (Diagram), 145

Gambrell Voluvernia, 77

Ganged Control Elaborations :
Potentiometers, 324

Garrard Gramophone Motors, 740

Gecophone All-Wave Superheterodyne, Type B.C.3160,
418-420

——— Compact Three-Valve Receiver for A.C. Mains
Operation, 238-240

—— The New, 34-36

Give Radio This Year, 628-630

Golden Age of Electricity, The, 279

Graham };arish New Anti-Microphonic Valve Holder,
247

Gramophone Equipment, Loud Speakers and (Trend
of Design), 389-391

—— Motors, B.T.H., 196

—— Pick-up Added to * Band-Pass Pentode Three **
(Diagram), 625

——— Pick-up Added to
{Diagram), 604

—— Pick-up for Single Dial Superheterodyne (Dia-
gram), 752

Graves S.G.3, 178-180

Gray, Mr. Andrew, 715

Grid Bias Battery Eliminator Operating on A.C,
Mains Supply (Diagram), 248

—— Circuit Decoupling (Diagram), 322

Detection Without High Note Loss (Diagram), 50

Gripso Indoor Aerial Hook, 168

Grosvenor Red Line H.T. Battery, 121

Varley Ganged

‘‘ Super-Selective Five '

Half-metre Aerial, Marconi's, 634

H. and B. Coils for D.C. Mains Three Receiver, 76

—— and B. Slab Coil for Super-Selective Six Receiver,
43
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Heard This One? (Moravska-Ostrava, Czecho-
Slovakia), 258 0

Heart Throbs Broadcast, 135

Heayberd Model E.150 All-Electric Unit for A.C.
Mains, 167

Helsby Condensers, 45

H.F. Amplifiers, Instability in, 739

—— Calculations, Simplified, 213,
266, 267

Hide and Seek, 416

High-Frequency Cure, The, 471

Historic Licence, 425

H.M.V. Automatic Gramophone, 257

Cabinet Radio Receiver, Model 433, A.C. Three

Valve, 720-722

—— Model No. 11 Pick-up Unit, 670

How Much Power ? 659, 660

Hum Frequency Halved (Diagram), 702

Hunt’s Polymet Electrolytic Condenser, 218

214, 2186, 244, 215,

leeland’s New Broadcasting Station, 84

Igranic ™ Parvo ’’ L.F. Transformer, 716

Improvements in the “ Trautonium,” 618

Improvised Milliammeter, An, 646

In a Japanese Studio (Tokio), 241

Incipient Motor-boating (Diagram), 539

Inductor Dynamic Loud Speaker, The, 579-581

—— Type Loud Speakers, 508

Ineffective Reaction, A Simple Cure (Diagram), 695

Influence of Components on Quality, The, 5, 6, 7

Inoperative H.F.-L.F. Filter (Diagram), 511

Input Tone Correction (Diagram), 305

Instability in H.F. Amplifiers, 739

* Instamat” (Major) Output Transforiner,
Radio, 242

Interior Unit of ** Lightweight -Portable,” 13

Interpreting Valve Characteristics, 476

Interviews at the Microphone (WGY Schenectady), 479

“Iso” Dxals, New, 21

‘‘ Isomona " L.F. Transformers, 121

Is the S.G. Valve a Good Detector ? 153-153

Ready

Japanese Studio, In a (Tokio), 241

Japan (Tokio), Twin Broadcasting Station in, 237
Joak, 10 kW. Station near Tokio, 400

Junit “ Lolos ” Valve Holders, 45

 Kapitan Funk ” (The Last Word in Radio Afloat), 209
King’s Broadcast, The, 123
New Microphone, The, 19
Kinva Screened H.F. Choke, Standard, 646
. Kit Constructors’ Notes, 263-265
Kolster Brandes Three Valve A.C. Mains Receiver
Model K.B.279, 664~-666

Laboratory Tests, 20, 44, 76, 96, 121, 143, 167, 106,
218, 242, 420, 475, 500, 564, 696, 716, 748

Large Condenser with Small Capacity, A, 14

Last Word in Radio Afloat, The (‘* Kapitan Funk”), 209

Latest in Ship Radio (Marconi Marine Receiver), 501

Laval, Mlle. Josette, 567

Leader of Amateurs, A : Mr, Hiram Percy Maxim, 663

Lewcos Dual Range Frame Aerial, 43

——- Spaghetti Resistances, 45

L.F. Chokes, Measuring, 206, 207

~— Transformer, Making the Most of the, 30,-32, 72,

73

Light Control, Experiments with, 641, 642

“ Lxghtwexght Portable '’ for Long Wave Reception,
Modifying the {diagram), 145

——— Portable, The, 13, 28, 29

Link Continuous Gramophone, The, 113

List of Parts, The, 608-610

‘“ Live 6Wire ’’ The (M. Guernierat St. Remy I'Honore),

15

‘“ Local Distance ’* Detector Voltage (Diagram), 563

—— Distance ’’ H.F, Potentiometer (Diagram), 676

Loewe Power Resistances, 143

Logarithmic Horn, A 10ft., 21

“ Lolos’’ Valve Holders, Junit, 45

Looking Back, 704, 705

Loud Speaker Across Tapped Output Choke, Connect-
ing (Diagram), 652

——— Speaker Rectifier, 15

—— Speakers and Gramophone Equipment (I'rend of
Design), 389-391

—-— Speaker Testing (Dtagram), 78

Magnavox Type D.C.140 Moving Coil Loud Speaker, 427
Magnum Miniature Volume Control, 218

—— Twin Control Unit, 96

Mains Valve, The, 308, 309

Maintaining a Balance (Diagram), 726

Making the Most of the L.F. Transformer, 30, 31, 32,

72, 73
Manchest,er Radio Show Plan, 415
Record Breakingin, 443
Manchester’s Share in Wireless Progress, 439, 440

Marconi and Osram H.L.2 (Valves Tested), 85

and Osram S.21 and S.22 (Two New Valves for
Battery Set), 422-424

Marine Receiver, The Latest in Shlp Radio, 501

Marconiphone Moving Coil Transportable Three,
Model 42, 260-262

Permanent Magnet Loud Speaker, 97

Marconi’s Half-Metre Aerial, 634

Marine Receiver, Castaphone 57

Mast at Broadcasting House, 163

Matching Frame Aerials (Dzagmm), 645

Maxim, Mr, Hiram Percy : A Leader of Amateurs, 663

Maxwell James Clerk (The Golden Age of Electnmty)

Mazda Pen 220 Valve (Winning Apparatus), 535

McMichael Colonial Receiver, The, 506508

—— Permanent Magnet Coil Loud Speaker, 121

—— Radiogram, The, 68-70

Measuring L.F. Chokes, 206, 207

Volts—with a Foot Rule (Diagram), 622

Metal Rectifier, New (Westinghouse H.T.8 Unit), 5060,
561

Midget Wave Transmission, 425

Millarnmeter, An Improvised, 646

Connections (Diagram), 751

** Minor *’ Pickup Movement, B.T.H., 697

Modern Receivers, The Adjustment of, 174-177

—— Screened Coil, The, 311-314, 397-399, 406—409,
451-453

Modulation Distortion, A Note on, 88

‘*“ Monarch of Bermuda,” SS. (Radio and the Architect),

737

Moravska-Ostrava Broadcasting Station, 258

Moving Coil Loud Speakers, 593-596

—— Coil Loud Speakers, The Upper Register, in 106~
109

——— Coil Microphone, New, 683

—— Coil Transportable-Three, Model 42,
phone, 260-262

Iron A.C. Meter, Ferranti, 77

Iron Loud Speakers, 597

—— Iron Loud Speaker, The, 530, 591

—— the Output Transformer (Diagram), 695

Mullard P.M.202 Power Valve, 524

Multi-cellular H,F. Choke, Varley Junior, 717

—— -valve Set ? . . . ora, 220, 221

 Multivo '’ Battery Ellmmator, Formo, 565

Murphy Type A.3 Receiver, 114-116

—— Type A.3 Receiver (Winning Apparatus), 533

Marconi-

Neon Tuning Indicator (Diagram), 270

Nerve Centre, The, 667

New Continental Giant, A, 99

—_ Devglopment in Power Grid Detection (Diagramy),
45

—— Receiver Designs, 382, 383

—— Wine in Old Bottles, 132-134

—— York Radio Show, 519-521

Noise Machine at Hamburg Station of * Novag,’’ 455

Non-reversible Connector, Quaker, 143

No Opening Ceremony {Broadcasting House), 370

Notes on the Wireless World Three, 315

Oldham H.T. Battery, Green Band Series, 716
Olympia, 1931 : Plan of Exhibits, 283

—— 1931, Show Forecast, 285~ 297

_ Show, Exhibits at, 329-369

—— Show ; Plan, 328

Oscillator, The Valve as an, 181-183

Osram Four New Music Magnet, 263-265
Ostar High Voltage Valve, 709

Output stage and the Loud-speaker, The, 585-588
—— Stage, The Evolution of the, 316-318
—— Transformer, Moving the (Diagram), 695

* Parvo '’ L.F. Transformer, Igranic, 716

Permanent Magnet Moving Coil Loud Speaker, Mc-
Michael, 121

Philips All Electric D.C. Receiver, Model 2653, 160-162

Photo Cell Circuits, 320, 321

———Cells and Their Applxcatlons, 444, 445, 523, 744

—— Cell, The, 24, 3942

Pick-up for ** Wireless World Three,’”’ (Diagram), 457

Pilots Forewarned (Heston Aerodrame), 554

Pirtoid Coil Formers, New, 21

P.M.G., The New : Sir Kingsley Wood, 602

Polar Condensers, New Season's, 564

Police, Short Waves for the (Budapest), 689

Polymet Electroyltic Condenser, Hunt’s, 218

Popular “ Spaniard,”” A (Radio Barcelona EAJ1), 528

Potentiometer Volume Control Added to Existing
Receiver (Diagram), 126

Power Grid and Leaky Grid, 631, 632, 672-674

—— Grid Detection, New Devefopment in (Diagram),
458

—— Resistances, Loewe, 143

Prague, Old Station (closing down), 555

Prague Transmitter at Cesky Brod, New, 619

Pre-Selector, Adding a (Diagram), 432

-Set Condenser, Colvern, 77

Prevention v. Detection, 517, 518

Progressive Smoothing (Diagram), 543
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Push-pull Auto-Transformer {Diagram), 305
-pull Problems, 128, 129, 130

Quaker Non-Reversible Connector, 143
** Quality Unit '’ Mains Transformer, Savage, 20

Radio and the Architect (SS. Monarch of Bermuda), 737

—— at a Glance, 426

—— Barcelona, Describing Eclipse of Moon from, 540

—— Barcelona EAJ1 (A Popular * Spaniard ), 528

—— Barcelona’s First Lady Control Room Engineer,
403 N

~——— -Gramophone, Columbia Model 602, 448,-450

—— Madrid, 269

—— Paris, The New, 559

—— -Toulouse (New Continental Giant), 99

Ramsey Radio-gramophone Cabinet, 427

Reaction, Simple Theory of, 139-141

Ready for Launching {Broadcasting House), 43

—— Radio ** Instamat '’ (Major} Output Transformer,
242

Receiver Design in Australia, 152

Designs, New, 382, 383

Record Breaking at Manchester, 443

Red Diamond Switch, Type R.D. 35, 670

——- Line H.T. Battery, Grosvenor, 121

Regentone Two-Valve All-Electric, 636, 637

Regional Unit, 426

Remote Control Switchboard for Stage Lighting, 501

~—— Tuning Control System, 217

-—— Volume Control, New, 638

Reykjavik—Iceland’s New Broadcasting Station, 84

R.G.D., Superheterodyne, Type 001 (Winning
Apparatus), 531, 532

R.I. “ Dux ” L.F. Transformer, 243

—— Ltd., Croydon Factory, 529

~—— Unigrad, 157

Roaming Transmitter, A, 38

Role of the Record in Broadcasting, The, 441

R.S.G.B. Sixth Annual Convention, 442

R.S.3 All-electric Consolette, Ekco, 210-212

8atety Fuses, Belling-Lee, 143

Savage, * Quality Unit ** Mains Transformer, 20

Screened H.F. Leads (Diagram), 492

Screening-grid Potentiometer (Diagram), 742

Searchlights are Fashionable, 501

Searchlight Speaker, The, 37

Segmented Vane Prmcnple Applied to Filter Coupling
Condensers, 478

Selcctlve Band Pass Receiver, A (Wireless World Three)

l —2 l

Selectivity and Tone Correction, 734, 735

Self-contained Mains Set: The Wireless World Three
A.C. Model, 374-380

Semi-Electrified (Dmgmm) 603

Separate Output Circuits (Dmgmm), 431

S.G. Valve. Isita Good Detector ? 153-155

Shaughnessy, Mr. E. H., 38

Short Wave Adaptor, Tvpe ‘ A ** Eelex, 136, 137

Wave Band, The, 710, 71

Wave Broadcastmg Ma X 419

—— Waves for the Police (Budapest), 639

—— Waves, The Super-Selective Receivers and the
{Short Wave Adaptor), 706

—— -wave Superheterodynes, 202-205, 233-235

Show Forecast, Olympia, 1831, 285-207

Shunt Resistance Calculations (Dmgmm), 511

Siemens-Halske S.G/1G. Pick-up and Tone Arm, 219

Simple Theory of Reaction, 139-141

Siniplest Radxo -Gramophone Conversion, The, 675

Simplified H.F. Calculations, 213, 214, 216, 244, 245,
266, 267

Single Control Superheterodyne, 616, 617

—— -Dial Super. Gramophone Pick-up for (Diagram),
752

——— -Dial Superheterodyne, Wireless World, 589, 639,
154658, 684

Six-Sixty Valve Screen, 44

Small Point, But . . ., A, 67

Sound Intensities : The Output of the Loud Speaker,
680-682

-—— Sales Mains Condensers, 748

“_—— Sales” Transformers for Super-Selective Six,
218

Spaghettl Resistances, Lewcos, 45

Spurious Oscillations (Diagram), 104

Stage-by-Stage Superheterodyne Test (Diagram), 306

Staging a Come-back ? (Diagram), 512

Straight Sets and Constructors' Kits (Trend of Design),
384388

Stray Earths (Diagram), 572

Studio Audience in Australia (Melbourne), 298

‘“ Studio 10a,” 64

Submarine Transmitter, A, 134

Superheterodynes (Trend of Design), 382, 383

Superheterodyne, Single Dial, 684

Tendencies, 460-463

~~— Tests (Diagram), 701

Super-Selective Five, 33, 59, 60-63, 80-83

—— -Selective Five, Adding Gramophone Pick-up to
{Diagram), 604
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Super-Selective Five, D.C., 131, 148-151, 187-191
——— -Selective Receivers and the Short Waves, 706-70%
“ Supremus ”* D.C. Eliminator, Model D.120 A., 96

Table Radio-Gramophone, H.M.V.. Model 501, 468—470
T.C.C. Condensers, New, 143
Teleprinter, Facsimile Message Received on, 738

" Telsen Components, New Range of, 197

10-ft. Logarithmic Horn, A, 21

Terminal, A New, 674

Testing FLF. Circuits by Absorption (Diagram), 623

Wave Range Switches (Diagram), 66

Thermionic Interval Signal, 505

‘** Thimble "’ Valve Screen, 76

This Season’s Valves (Trend of Progress), 392, 393

Three Wave Ranges (Diagram), 226

Threshold Howl, P’revention of (Diagram), 538

Tokio Broadcasting Studio, 241

—— Twin Wave Broadcasting, 237

10kw. Station, 400

Transformer and Choke for * W.W.3 A.C. Model,” 475

‘* Trautonium,” Improvements in the, 618

Trend of Progress, The, 381-396

Trix Mains Components, 167

Tunewell Mains Components, 44

Tungsram Type P.430 Valve, 91

Tuning Chart, Hints on the Foreign Station, 502, 503

—— Coils Compared (Diagram), 695

“—— -out ” a Heterodyne (Diagram), 751

Twelve Years Ago : Officers of Airship R.34, 93

Twin Wave Broadcasting in Japan (Tokio), 237

** Twistoflex,” 500

Two-Circuit Tuner: Automatically Variable Coupling
(Diagram), 646

Ultra Short Waves, The B.B.C. and, 713

Abrahams, J. Godchaux, 220, 517
Andrewes, H., 616
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53

** Vicegrip " Wander Plug, 671

Voltage on the Grid, The, 489, 400

Voltron Condensers, 21

Voluvernia, Gambrell, 77
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The Amateur and the Professional.

HE correspondence recently published in The Wire-

less World on the subject of the value of the

amateur has aroused even more general interest
than we anticipated. In this issue we publish a letter
from Capt. P. P. Eckersley, the former chief engineer
of the B.B.C., on the-subject, and, since one or, two
comnments made by him appear to challenge statements
which have appeared in this journal, we feel that it is
incumbent upon us to reply. '

Capt. Eckersley rightly points out that the Marconi
Company conducted telephony transmissions from
Chelmsford in 1919, but he would not, we think, deny
that it was the amateurs who first approached the Post-
master-General for permission for some station to con-
duct regular telephony transmissions, and that the Mar-
coni Company obligingly undertook the task on behalf
of the amateur radio societies after the permission had
been granted to them, so that there appears to us to be
no inaccuracy in a statement that .

Hughes, to whom our science owes so much, was a pro-
fessor, not of electrical engineering, but of music.
Graham Bell can best be described in his own words
which occur in a published paper, ‘I was only an
amateur at electricity, but I was very much struck
with the idea . . .”

Reverting to more recent times, we have the example
of E. H. Armstrong, of super-heterodyne receiver
fame, whose most famous contributions to wireless
were made before he even contemplated joining the ranks
of the professional.

Can any evidence be produced to challenge the
amateur’s claim to have effected the first transatlantic
communication on waves of the order of 180-200 metres
and again on much shorter waves at a time when these
waves were regarded as uncommercial? -

It seems.unnecessary to cite a long list of those
who, starting as amateurs, have been absorbed into
commercial radio, but a final com-

the amateur in this country initiated
regular broadcasting.

Capt. Eckersley gives the names
of a number of pioneers whose
achievements are now historical,
and he decries the suggestion that
any of these should be described as
amateurs. Sir Oliver Lodge, who
in 1894 put together what was
probably the first complete wireless
receiver, would, we believe, be the
first to admit that these early ex-
periments were a recreation and a
hobby in no way connected with the
more serious investigations which
he was. carrying out at that time. .

In This Issue

THE PHOTO CELL.
THE INFLUENCE OF COMPONENTS
ON QUALITY.
UNBIASED OPINIONS
D.C. MAINS THREE.
CURRENT TOPICS.

LOUD SPEAKER RECTIFIER.
BURNDEPT MERRYMAKER TWO.
RELAY SERVICE REGULATIONS.

BROADCAST BREVITIES.
LABORATORY TESTS ON NEW
APPARATUS.
LETTERS TO THE EDITOR.
READERS® PROBLEMS.

seems desirable to draw his atten-
tion to the implication which his
letter contains that when he, as
chief engineer of the B.B.C., so
freely recruited technical assistants
from the ranks of the transmitting
amateurs,, he made an error of
judgment.  Alternatively, if those
who_joined him have done useful
work it seems ungracious and
most unlike ““P. P. E.”’ not to
acknowledge a debt, however small
it may be, to the transmitting
amateurs who supported him in his

B3
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The Principles and Properties Explained.
By H. R RUFF, B.Sc.

(Engineering Laboratory, The British Thomson-Houston Co., Lid.)

in 1887, and was studied by Hallwachs and Elster
and Geitel, who carried out considerable work in
the manufacture of cells, using the alkali metals which
give photo-electric response to visible light. In 1912
they began to sensitise their cells by passing a glow dis-
charge in hydrogen, and, in fact, many cells on the
market at the present day differ very little from these
early cells. Just recently, however, considerable ad-
vances in photo-electric cell theory and design have been
made. ]
Any atom of matter is regarded as consisting of a
nucleus surrounded by a number of electrons, the
number of the electrons and the

o | YHE photo-electric effect was discovered by Hertz

There is a very puzzling difference between the ther-
mionic and the photo-electric emission of a metal. It
might at first be expected that since raising the tempera-
ture increases the energy of electrons, these electrons
would be ejected by less potent electromagnetic radiation
when the body is hot than when it is cold.

Actually, both the number of electrons emitted, and
their velocity when emitted, due to incident electromag-
netic radiation, are practically constant over a wide
range of temperature, and from this fact follows the first
law of photo-electric emission. This is that the quantum
of electromagnetic radiation striking a metal must possess
sufficient energy to raise the energy of the photo electron
to a higher value than the work

orbits in which they travel varying
according to the substance. The

ANY new indusiries owe their existence

function of the metal before any

theory is that in electrical insulators
each electron is bound to a certain
atomn, or group of atoms, while with
electrical conductors certain elec-
trons are free to move within the
bounds of the conductor. The
action of these electrons can be
.compared with that of gas mole-

to the recent developments in the per-
formance of the photo cell. Among other
things the success of talking films may be
directly altributed lo the production of sen-
sitive photo cells giving stable working. There
are innumerable industrial applications.
As a preliminary lo considering the many
ways in which the photo cell may be used this
article describes its properties and

construction.

photo-electric emission will + take
place. If the energy of the
quantum of energy is less than
this value, thousands of such
quanta can bombard the metal for
centuries without ejecting photo
electrons. For example, a quan-
tum of blue light possesses greater
energy than a quantum of red light,

cules, moving in a hollow cylinder
and bumping against the edges. These electrons are
not all moving with the same velocity. A few will be
moving very quickly and a few slowly, the remainder
approaching the mean velocity. For electrons to
escape from the metal they must possess sufficient energy
to break through its boundary. The energy which
an electron must possess‘to pass through the boundary
is different for each metal, but is constant for pure
specimens of each metal. There are two ways by
which electrons in a metal can acquire this energy : —
(a) By the heat energy of the atom itself, this forming
the basis of the thermionic valve.
(b) By the impact of external electromagnetic radia-
tion, giving the photo-electric effect.

and for some metals- the quantum
of blue light will be able to cause photo emission, while
that of red light will not, even although the blue light
might be very weak and the red light very intense.

The longest wavelength that light can possess and still
cause photo emission from a metal is known as the
photo-electric threshold of that metal. The second
important law of photo-electric emission is that, if a’
beam of monochromatic light is thrown on to a metal,
the number of electrons emitted is directly proportional
to the intensity of that beam. If two such beams fall
on the metal, then the resultant photo emission is the
sum of emission resulting from each beam acting alone,
and thus if a metal is under the influence of light from
a given source, and the light from that source is doubled

B 4
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World
energy of light ot different wavelengths. The

The Photo Cell.— .

in quantity but'unchanged in quality, the resulting photo
emission of the metal will be represented by an amount
double the -original. ;

wavelength of the light will be given in Angstrom units
along the horizontal axis, an Angstrom unit being one
hundred millionth part of

All substances . have - a

1 a centimetre,” and the
photo - electr;qu -threshold . Lo relative height of the
beyond which " efectromiag-" . curve for different wave-
netic radiation can cause the 280 o 1400 lengths of light gives the
ejeetion of electrons. With ‘ lh‘ : relative response of the
metals this causes a photo- 240 1200 cell to light of those par-
electric current to flow, ‘but = | s ticular  colours. The
with insulatots the result is — [N ROUILSSSIOM 10002 visible spectrum extends
usually improved conduc- g AT E | * from 4,000 A. to 7,000 A
o L. o . . . » . ’ M
tivity.  This is the basis of a LI wo = | from blue to red, as
: : B [\ X 2 shown in Fig. 1.
- o F v RUBIDIUM ur i
6 EEEEEREE % o 600 4 Fig. 1 shows the shape
¢ } K [T A\ S of the wavelength-sensi-
5| ANORMAL PHOTO EMISSION [ 1/ I\ N\CAESIUM w0 -| tivity curve characteristic
: e .
, | BISELEGTIVE FHOTO Emission £0 3 of the-alkali metals. The
s [ [ 1 | C T / \ ‘ curve shown is character-
P 4t ——— 40 = N 200 co :
& AN T N N istic of a potassium cell.
= BEECE ‘\\ =] Curve ““A”’ is known as
g . L) - o A
w ; ‘.’ LM 4000 5000 6000 7000 8000 the ““normal’’ emission
= N A B S | WAVELENGTH OF LIGHT (ANGSTROMS) of the cathode, and the
<ol | 4 i [N ULTRA‘_L RANGE OF VISIBLE INFRA— 7
a A { N VIOLET "VIOLET — AU CenGTHS  — RED —f— 'NER . r(;latlvely‘t‘zrllgo’r,rnpuls{ peak
[+4 b1 1. + °
UL TRA= BLUE N ) " RED | INFRA-RED Olcunye 13 LInein
J|VIOLET B VISIBLE SPECTRUM N Fig. 2.—Wavelength-sensitivity as its ““selective’’ emis-
| ;- | || N T T curves for the alkali metals, o
— ll IS \{ } (Miss Seiler, 1920) : sion. The presence and
1 \ R . .
0 ! sl | magnitude of this peak,
- 4000 5000 ety o 7000 which resembles very closely a resonance curve of
ESTELEENT @17 LR ((OBTS0S) an electrical circuit, are dependent upon the mode of
incidence of the light. It is completely absent if the

Fig. 1.—Curve showing the response of a potassium celi over
the wavelengths of light through the visible spectrum.

the photo conductive devices such as the selenium cell,
which is so often confused with the photo-electric cells.
Selenium is an element lying at the border between con-
ductors and insulators, and has the useful property that

cathode is plane, and the light is incident normally upon
it. The cathode surface of the modern photo-electric
cell is, however, matt, and this peak always appears, and
the photo-electric emission of the alkali metal to visible
light is largely due to this peak of ‘* selective ’> emission.

Fig. 2 gives the relative wavelength-sensitivity curves

its resistance changes considerably when light is thrown 2
on to it. . i T 1]
The metals which give a photo emission under the ! ’ [T
influence of visible light : > CRIALED LRTP=
are few in number. For ) g ] P a
the construction of photo- ] T N z 7 4 e vy
electric cells sensitive to \‘LofAsswrin = rrerva R T N
visible light with cath- 20 lLAVER(SEhS’ITIZED)— g =~ _
odes of a pure metal, the = ( g AVERAGE—DAYLIGHT]
choice. is limited to the e l & |
alkali metals, lithium, 2 =y \ el
sodium, potassium, rubi- & N \ o -1
dium, ‘and caesium, to- w 10 & \ 4000 5000 6000 7000 8000
gether with the alkaline | £ "[|_[%)] yevesNoTy of po GnasTiows |
earth metals barium and 3 i\ ~ ~ WAVELENGTHS — RED RED |
strontium. « b—r~|< <L<«'\\ o | T 7 Fig. 3.—Curve showing the approximate
In  describing the N Sle 1< Loxibisen coreen Tengtne a6, ecvitecd Trom o gachited tamp
< 4 —_ 4
characteristics of the ~{—L —I:-\Il‘l é _I_ and as present in daylight. .
photo emission of photo- 4000 5000 . 6000 "~ 7000 5000
electric cell cathodes, a WAVELENGTH OF LIGHT (ANGSTROMS) of the alkaline earth metals. In
number of curves will be e-vioLET - RANGE OF WISBLE pep e ';‘ESAL’ Fig. 3 are given curves showirg

given showing the rela-
tive emission from the
cathodes for, equal

BS
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Fig. 4.—The emission curves ‘of photo-electric cells_in
whicli the cathode consists of s thin potassium film on
- silver and copper. (N. R. Campbell)

the relative energy of light of differ-
. ent, wavelengths present in light
- from a gasfilled lamp and from
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The Photo Cell.— ‘
daylight respectively. It will be seen that with all the
alkali metals much of the radiation, particularly in the

@SS -
Woerld
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stances. When a covering film of alkali metal was made
extremely thin, so thin as to be invisible, it was found
that the response of the cell to an electric lamp had

case of the gasfilled lamp, increased considerably,
will be ineffective in caus- 20 and that the photo-electric
ing photo emission. Ve threshold had moved dis-
As will be seen from > / \\ tifn:ktlly towilrds the red end
Fig. 2, caesium possesses |5 of the spectrum. :
sensitivity farther into the | [ The next improvement
red end of the spectrum |z \ came with the introduction
than any Ottk;elr metal, but |»1° P of an flectrongg?tive bir‘:g-
caesium in bulk is a very |¥ ing layer between e
difficult substance to use as | photo-active material and
a photo-electric cell cath- E: L o " the base. This had the
ode, since it possesses a effect of decreasing surface
high vapour pressure at forces, enabling the elec-
nogrmal tgmperzgures and it ° 4000 5000 6000 . O 80001  trons to escape imch more
is almost impossible to _ WAVELENGTH IN ANGSTROMS _ easily, moving the photo-
prevent the ultimate dis- VioLer e vioLeT FIROE Giaie - —RED —te— (REgA=~ electric threshold of the

tillation of a conducting
layer on to the stem or
other insulator separating
the cell electrodes. Also,
its total photo-electric emission is lower than that of the
other alkali metals, and thus for some time the most

caesium,

_popular photo-electric cell for sound reproduction and

general work usually had a potassium cathode. This
cathode was sometimes sensitised by passing an electric
discharge in hydrogen, and the cell output was increased
by filling the cell with an inert gas and increasing its
emission by the ionisation of this gas.  The output
obtained from these cells in a sound reproducer was,
however, small, and many attempts were made to
increase it.

The ‘‘sensitising’’ of the potassium cathode

Fig 5.—Sensitivity curve resulting from the use of a thin film of

By the use of a thin film in place of caesium in bulk

the sensitiveness has been enormously increased near the inira-
red region of the spectrum.

alkali metal much’farther
towards the red end of the
spectrum, and causing the
appearance of another
peak. Fig. 4 shows typical curves of thin films for a
potassium cathode, a potassium on silver cathode, and
potassium on oxidised copper.

The thin film caesium cells introduced by L. R. Koller
show wavelength sensitivity curves vastly different from
that of caesium in bulk. A curve typical of these cells
is given in Fig. 5, and it will b? seen that the character-
istic peak of caesium at 5,500 A. has disappeared and a
large peak has occurred right at the red end of the spec-
trum, extending into the near infra-red region.

Fig. 6 shows the wavelength-sensitivity curves of five

‘py passing an elegtr}cal discharge in hydrogen, 100
improved the emission of the cathode surface, ’
and rather tended to move the photo-electric sol~b—l2 e Dt el e e S s o s )
threshold of the metal farther towards the red z i e Tt i A I Y = o s s
end of the spectrum, but the great improvement 2 13 / 7 -7
in the photo-electric emission came with the ST 17T A i T
striking discovery of the photo-electric emission 2} s gl
of thin films of the alkali metals. The thin film £ 40— N E
hoto-electric cell f f - =188 LN A 2]
photo-electric cell forms a member of the group RQ — SCORATT
of engineering articles depending for their action 20144 IS St
on the effects of extremely thin films of sub-
1
4 4000 5000 6000 7000 8000 9000
- *L WAVELENGTH OF LIGHT (ANGSTROMS
: ULTRAS _RANGE OF VISIBLE _ INFRA =
A e N . VIOLET “T*VIOLET= "\ AVELENGTHS  — RED RED
o3 —
& P210—— \\ A= Fig.7.—For talking-film reproduction red sensitivity is par-
g L ticularly advantageous. The curves show the values of light
2 P213—, NN s el ot 8 p d on various wavelengths for (1) ordinary exposed film,
Y lpela T T T NS N (2) clear film, (3) bluish film to represent intense daylight,
=] . NGt N (4) red film for fireside scenes, (5) light amber-coloured film.
S N s
P ! TR N caesium-on-oxidised silver cells taken at random
NN from a batch of 200 cells.
o 2000 5000 5000 7000 8000 For sound-film reproduction, red sensitivity is
WAVELENGTH OF LIGHT (ANGSTROMS articularly advantageous. Fig. 7 shows the rela-
ULTRA—, RANGE OF VISIBLE INFRA™ : y : 2
JoTRA=vioLeT RO CENGTHS —RED = A e tive transmission of some common film to light of

different wavelengths. The response of the cell

depends upon the difference in the light trans-
mitted by clear and fully exposed film.
(To be concluded.)

Fig. 6.—Wavelength-sensitivity curves of five B,T.H. photo-electric cells,

numbers P.209 and P.210 were rejected for film use, while numbers

P.213 and P.214 are quite satisfactory owing to their sensitiveness in
the infra-red region. Cell number P.211 is particularly sensitive.
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QUAI ITY Some of the Obscurities

in Receiver Design.

ECEIVER performance can be
predicted from a consideration

of the values of the components used, and the
purpose of this article is to show how various modifi-
cations can influence the ultimate output from the loud
speaker. Starting with the aerial and high-frequency
side, including valves, there are two systems which are
usually employed: (a) the usual tuning scheme.with
coils and condensers, (b) band-pass filters. In case
(a) two courses are open: (I) to use a single H.F.
valve and low-loss coils, thereby giving high magnifica-
tion and selectivity per stage; (2) to use several H.F.

valves and coils with fairly flat tuning.

Selectivity and Quality.

Where low-loss coils are used the tuning is sharp,
but this cuts into the sidebands and the effect at the
loud speaker is to reduce the upper audio frequencies.
This means that the reproduction is not so crisp; speech
is less intelligible and not reproduced with brilliance
and naturalness. In

serious matter, although,
of course, as mentioned
above, it can be offset by
a suitable loud speaker.
However, there are many
loud speakers which re-
quire a tolerably uniform
input or even a slight
accentuation of the upper
register. In this case we
must turn our attention
to band-pass filters. With
certain of these the
higher frequencies are
slightly accentuated, as

illustrated by the curve of Fig. 2.

T is seldom that the oppor-

tunity occurs to lest several
receivers against each other
on the same loud speaker.
Speaking at random, it might
be said that there would be no
difference if the power output
(loudness) from the speaker
were the same for each receiver
tested. Bul strange things
happen in radio and kindred
apparatus, and when two re-
ceivers of different design are
tested on a good loud speaker,
they invariably appear to be
quite different. That is to say,
the quality of reproduction
from the loud speaker is not
the same for each receiver. In
this article the effecl on quality
of changing the systems of
coupling, stage by stage, from
aerial to loud speaker is dis-

cussed in simple terms.

Also, as is very well

known to readers of this journal, they give much better
selectivity than ordinarv tuned circuits of the low-loss

type. If, therefore,

a word, the output
from the loud
speaker tends to be
muffled or stifled,
unless the latter has
a very powerful
upper register.

Fig. 1.—(Below) Illustrating

broader tuning with several stages

of high-resistance coils. (2), as

against one stage with low-loss
coils (1).

This muffling
effect is largely re-
moved by using

o
Yy

two receivers with
identical detector
and L.F. circuits
are compared (1)
with low-loss coils,
(2) band-pass filter,
the  reproduction
from the latter will

be moré brilliant

several valve stages
with circuits of
higher resistance,
since the sidebands

are less attenuated

filters.

and the resultant or =
overall tuning curve of the receiver is squarer and covers
a wider frequency range for the samé degree of selec-
tivity for combating interfering stations, as shown by
Fig. 1.

Now, this attenuation of the upper frequencies is a

B 7

Fig. 2.—(Above) Illustrating the
accentuation of the upper audio-
frequencies in certain band-pass
The additional amplifica-
tion at y is useful in offsetting de-
fects in the L.F. side of the receiver.

than that from the
formér, as shown
by the curves of
Figs. 1 and 2. In
making this state-
ment I am assum-
ing that the de-

tector does not throw back a large load on the low-loss
coil, thereby flattening its tuning appreciably,

So much for the high-frequency side of the receiver.
On the subject of detectors, it is clear, from various
articles in this journal during the past twelve months
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The Influence of Components on Quality.—

or so, that anode bend is definitely in the background,
whilst grid “rectification holds sway. The assumption
is made in what follows that the anode voltage on the
detector and the grid bias are adequate to prevent
appreciable harmonics arising from rectification.

Valve Input Capacity.

When the detector is followed by a resistance-capacity
coupling to the next valve there will probably be a
slight falling away in the upper register. This is due
to the input impedance of the following valve, as illus-
trated in Fig. 3, which introduces the effect of a
capacity across the grid leak. Actually this capacity
is fictitious, but it simulates a leak of current through
the valve due to the capacity between grid and anode.
In general, with a power valve this effect is not serious
unless several valves are used in parallel. In practice,
however, it is usual to have two resistance-capacity
stages, i.e., detector fol-
lowed by a note magnifier.
In this case, if the note
magnifier gives large am-
plification the influence
of the feedback capacity
across the grid leak, plus
that of the power valve on
the next grid leak, may
reduce the upper register
appreciably. Such a com-
bination following a low-
loss H.F. circuit would
sound woolly unless the
speaker had a powerful
upper register.

When the detector is
followed by a transformer
the results depend upon the design of the latter. A
transformer with a 1 to 8 ratio usually means a drop
at the upper frequencies

Fig. 3.—The condenser C; is

the grid-to-filament capa-

city plus the effective capa-

city thrown back by the valve

V3 due to the capacity cur-

rent which flows from grid
to anode.

JULY 1st, 1931.

So far as the loud speaker is concerned, -its output
depends upon the design, but can be modified by the
choice of transformer. If a high-ratio transformer,
e.g., 25/1 or 40/1, with a low primary inductance is
used, the lower register will
suffer because too large a
proportion of the current is
used to magnetise the core
(owing to the small num-
ber of turns or to lack of i
iron). This can be under- >
stood more readily by
reference to the equivalent
circuit of the transformer- . ,
coil combination shown in L2
Fig. 4. The primary of the b
transformer is in parallel
-with the coil circuit. If,
therefore, the resistance
of the primary at low fre-
quencies is low, it will
shunt or by-pass current
from the coil circuit.

When the loud speaker
has a prominent low-
frequency resonance, such
a transformer having a smiall primary of only moderate
inductance may be useful in curbing it.

If there is a large leakage of magnetic flux be-
tween the primary and secondary windings of the
transformer, the upper register suffers. The leak-
age inductance is in series with the. coil and reduces
the current at high audio frequencies. Again, this is
sometimes useful when the loud speaker has too power-
ful an upper register. Even with a 10/1 ratio, if the
primary inductance is high, the leakage inductance
will reduce the upper register. On the other hand,
the bass register is improved by the increased primary
inductance. From a quality viewpoint it is clear that

the turns ratio and the

Fig 4.— Diagram showing
equivalent circuit of trans-
former (simplified). L; =
primary inductance; Lg=
leakage inductance; Z =
equivalent to moving coil;

R; = primary resistance.

due to capacity of the [ T T _— _ - oL - - - primary inductance must
secondary winding unless ! 3 o . ; "' be varied to suit the loud
the A.C. resistance of the dx,__* Y i e (Bpewrtoe [| speaker.

detector is adequately low. .;1 ' R AN | The article has been con-
If anode-bénd detection is z i fined to the effects of cer-
used, the detector resist- |3 L]  tain components in either
ance is high and the upper g{ i| raising or lowering the tone
audio frequencies suffer, | | L of a receiver. There are
due to the transformer g { other effects which have
capacity. With grid-leak & {| not been introduced,
detection the valve resist- g " namely, the production of
ance is usually fairly low |2 harmonics by the com-
and the effect of capacity |& _ - it R | ponents. These are created
is not so marked. When Y e s e se e o8 4 4096__ _sj] by transformers and valves
the valve resistance is | . TTFREQUENCY “IN"TYCLES PER SECOND - .| unless due care is taken,

high and the transformer
primary inductance low
high note loss results.

If the transformer has a lower ratio, say, 1 to 4,
resonance occurs between the capacity of the winding
and the leakage inductance, giving an increase in the
upper register which is decidedly useful in counter-
acting the effect of high selectivity circuits.

waanaL Qo ricanradiohictarn . oo

Fig. 5.—Pentode versus triode.
coill plotted against frequency.

but such effects are be-
yond our present purview.

It is of great interest to
compare a band-pass H.F. unit with a low-loss coil
H.F. unit using the same low-frequency portion of
the circuit. The gain in upper register—provided the
loud speaker has an upper register, and most of the
modern coil drives have—is quite marked and very

The current in the speech

B 8
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The Influence of Components on Quality.—

pleasing on certain loud speakers.  On others the
whistling is rather distressing, but, of course, it can
be reduced in the usual way with a condenser either
clone or in series with a suitable resistance. Where
possible it is preferable to effect corrections of this
nature as early in the L.F. amplifier as possible, since
the removal of the excess voltage from the L.F. and
power valves permits a greater grid swing and there-
fore a greater ultimate output can be handled.

Finally, a word might

Wireless ;
World

pentode the current at resonance is much greater and
the output is correspondingly enhanced. This will be
appreciated more readily when it is realised that the
additional resistance (due to radiation mainly) intro-
duced when a diaphragm resonates on its surround is
of the order 10,000 ohms. This explains the large
reduction in current when using a triode.

For reed-driven speakers it is necessary to consider
the frequency of the reed. When this is high a low-
resistance triode and a band-pass circuit are good.

When the frequency is low a triode of moderate

be added about the A.C.
resistance of the power
valve. Where the re-
sistance swamps the im-
‘pedance of the loud
speaker there will be
substantially constant
current at all fre-
quencies. In a moving-
coil speaker with high-
resistance coil this means
a decided improvement

] resistance and a band-pass circuit give good

results. However, there is no intention to be
dogmatic, and the reader is doubtless capable
of choosing the components which satisfy his
own musical ‘taste.

Finally, no mention has been made of
smoothing gear as used for all-mains working.
This would take us beyond the scope of the
present article.  However, it will be quite
clear to the reader that unless the smoothing
is adequate the effect of feedback may be to
boost the bass or some kindred effect depend-

(Below)
A Selective
receiver in
which side-
band cutting
is avoided.

(Above)
The L.F.
transformer
ratio must be
considered in
-relation to
the detector

valve.

Band pass circuits give selectivity
with quality.

in the upper and lower registers and in the
reproduction of transients.  The enhanced re-
production of transients is due in part to the
valve resistance swamping the loud speaker
reactance at high frequencies, thereby enabling
a more rapid rise in current, but also to the
greater output at such frequencies by virtue of
currents greater than in the case of a 'low-
resistance triode.

With a pentode care should be taken that

Guard against the use of
unsuitable values for the
components in a resist-
ance coupling amplifier.

ing upon the degree and
sign of the reaction. The
effects of insufficient de-
coupling between the
stages is often overlooked
when the evils of feed-
back are not rendered
obvious by L.F. oscilla-
tion actually occurring.

the resonance of the diaphragm on its surround

is well below audibility. If it falls at 100 cycles the
constant-current condition of the pentode will accentu-
ate it very forcibly and speech will degenerate into
a series of barks.. The difference between triode and
pentode is illustrated in Fig. 5. With the low-resistance
triode, serious resonances introduce radiation resist-
ances large enough to reduce the current, thereby
lowering the output.  But with the high-resistance

B9
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: Change of Amplification with Frequency in Resistance Coupled

g Amplifiers. ! )

i Calibrating Short-wave Receivers Using a Super-regenerative
Circuit.
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“Superhets” in Disguise.

B ﬂY reputation as a prophet
concerning future radio de-
velopments is growing apace,

and lately several of the fore-

casts which I made some months
ago have been realised. Those
of my readers who have not dozed
off may probably recollect that
eight months ago I foretold that
the superheterodyne would soon be
staging a come-back, and would
enjoy such popularity as it has never
known before. Not only has, this
journal led the ‘‘come-back’’ since

October of last year and been sub-

jected to the sincerest form of flat-

tery by its contemporaries, but manu--

facturers are moving in this matter,
and from several ‘‘private views”’
which T have had lately I can
definitely state that this form of
receiver will be present in great
numbers at the Olympia Exhibition,
which opens on September 18th next.

To the completely non-technical
mind they will not necessarily be
self-evident at the Exhibition, and
a large number of them will be
masquerading under such titles as
“Band Pass,”” ‘“Band Selector,”’
etc., although, of course, sets which
do bear these high-falutin names are
not of necessity superheterodynes.
Hopwever, from what I have seen 1
can definitely say that if you come
across any set bearing one of the
titles mentioned the odds will be in
favour of it being a superheterodyne.

I am informed that a large num-
ber of these sets are not waiting for
the Olympia Show, but will be on
the market some weeks before then.
Whether the manufacturers are
scared of the American invasion or
not I do not know, but I do know
that they are showing more enter-
prise and activity at present than
at any time previously. Perhaps a
little competition is not such a bad
thing after all, and if, as the manu-
facturers allege, the American sets
that are coming over are all junk,

then, of course, there is no need for
them to get all hot and bothered
about it. I must say, however, that
certain British manufacturers do
seem to be getting ‘“‘all damp be-
hind the ears,”” as one American
manufacturer,” at present staying at
Claridge’s,~ picturesquely put it to
me the other day. :

Talking of superheterodynes re-
minds me that an enormous number
of people have written to me asking
whethier it is true that the Stenode
Radiostat is really a specialised form
of superheterodyne. I do not think
that I am likely to get involved in an
action for libel if I say that this
certainly is so, just as the ‘ Super
Selective Six’’ recently described
in The Wireless World 1s a special-
ised form of superheterodyne.

What is a Valve?

An interesting discussion recently
arose at a well-known radio society
of which I am an honorary member
concerning the correct method of
naming or describing sets in terms
of the number of valves used. The

I was assailed on all sides.

great point at issue was, whether a
set consisting of one H.F. stage, de-
tector and two paralleled output
valves should rightly be called a
three-valve set or a four-valve set.
The point, in my opinion, is quite

wanna aaricanradiobhistonscain

JULY 1st, 1931.

an important one where the general
public is concerned, as the old
superstition of basing the general
performance of a set upon the num-
ber of valves used still persists in
the minds of the general public in
spite of the fact that it has several
times been severely condemned by
this journal. I expressed myselt
strongly in favour of putting the set
into the three-valve class, and boldly
stated that if it were put in the four-
valve class, then the ‘ Pre-Selection
A.C. Three,”” which was recently de-
scribed by this journal, ought by
right to be called the ‘‘ Pre-Selection
A.C. Four,”” since, of course, it
actually embodies four valves.

Now, it so happened that the
Society in question had built this par-
ticular receiver, and the fact that 1
cited it as an example was simply
due to the fact that I noticed it on
a side table. One of the members
immediately jumped up, and in a
rather sarcastic speech invited me
to point to the fourth valve. I jerked
my pipe in the direction of the
underside of the baseboard, and to
my surprise not a solitary member
saw my point, and I was assailed
on all sides. The fourth valve was,
of course, the Westinghouse metal
rectifier, and, as I expldined to the °
members of the club, if that instru-
ment is not a valve, I should like to
know what is. This naturally im-
mediately brought on a discussion as
to what is, and what is not, a valve,
although, in my opinion, there can
be no doubt about the matter.

I really think, however, that it
is high time not only that the set
manufacturers but also the various
designers who give tongue in the

. technical Press should come to an

agrecment upon this matter.

The ‘' Pre-Selection A.C. Three”’
is rightly named, of course, since no
rectifying valve, whether it be of
the meétal, chemical, or hot cathode
variety, should count, since it has
to do solely with the source of power
supply. Two sets which I have in
mind, however, are the ‘*“ Band Pass
Four,”” which appeared last July,
and the ““D.C. Band Pass Five,”
which appeared five months ago.
Both sets are identical in that they
actually have two H.F. stages, a
detector and two push-pull output
valves, but which title is the more
correct?
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Final Constructional Work and Initial Testing.
By H. B. DENT.

(Concluded from page Gi4 of previous issuce.)

7 [ YHE assembly of the components and the wiring
I is a perfectly straightforward job and hardly

calls for comment or advice.  Although any
deviation from the published layout might be courting
trouble, the writer realises that some constructors may
have a number of parts available which could be used
in this set. Providing these parts have sensibly the
sanie qualities as their counterparts recommended here,
there seems no reason why they should not be utilised.
If need be, the coils can be replaced by a set similar
to those used in the ‘‘Pre-Selection A.C. Three,’”” in

L

STy

i
¥

N .
3 i

g . "
ST

represents the condition for a 200-volt supply ain.
This lead remains permanently connected, irrespective
of the mains voltage, provided this is not less than
200 volts. The remaining tappings merely provide
extra resistance for higher mains voltages so that under
all conditions the anode voltage to the various valves
is always the same. The correct tapping for various
supply voltages of from 200 to 250 volts is given in
the sketch on page 672.

When making the first test, the small grub-screw on
the flexible connector should be loosened and the

i
q -, - \ ¥ g
WS, i = i N ; AR
!
45 View showing details of the coil and wave-change switch assembly.

which case the performance of the set will be governed
by the ‘‘goodness’’ of the coils used.

When the constructional work is finished, and lefore
the initial test takes place, the flexible lead must be
connected to the correct tapping on the resistance R,,
for the voltage of the supply mains. The tapping point
to which the main H.T. anode supply lead is connected

B II

coupling condenser CC set at minimmum. Then rotate
the star-shaped wheels on the Polar ““ Tub’’ condenser
in a clockwise direction until it can be felt that the
trimmer is just engaging. The aerial volume control—
differential condenser—should be adjusted so that the
moving vanes fully engage with the lower set of fixed
vanes, and with the set switched on it should be
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first and most important operation, and too much carc

possible now to receive éignals, though not necessarily cannot be devoted to this operation. A comparatively

at full strength.

weak signal will afford the best means of adjustment,

The adjustment of the small built-in trimmers is the and it is best to choose one between 300 and 400 metres.
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DEPTH OF SIDE
MEMBERS 4

Layout of the components on the top (A), and (B) the underside of the baseboard.
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D.C. Mains Three.— - set oscillated, the familiar beat note was absent. At
Alternate adjustments can be made to the trimmers and  this stage the sensitivity was disappointing, but on
the tuning condensers until one is absolutely sure that further increasing the reaction capacity a change in
the nature of the self oscil-
lations took place, sensitivity
returned to normal, and a
beat note could be produced.
Careful investigation re-
vealed a rather perplexing
state of affairs; it appeared
that the early oscillations
were on an entirely different
wavelength to that to which
the set was tuned. These
.| oscillations choked the de-

- tector valve, .and as a
consequence the sensitivity
was impaired. Investigation
pointed to the fact that the
detector stage was oscillating
at the natural frequency of
the reaction circuit,

No doubt there are many ~
ways of combating this evil,
and, although the one sug-
gested here may not be
ideal, it serves its purpose,
does not unduly complicate
matters, and -1s relatively
cheap. A 1,000-chm re-
sistance R, is connected in
series with the reaction coil

and its condenser. This

Dctails of the components mounted on the vertical sub-panel; (C) the froat side, and - 1
(D) the rear side. entlrely dampS out the

4

signals are at their .maximum. The main tuning
condenser can now be turned to the zero mark on the
dial and the small coupling condenser fixed firmly to
the main condenser by tightening up the grub-screw,
after first noting that this is set at minimum -also.

Volume Control and Reaction Adjustments.

There remains now only the adjustment of the aerial
semi-variable' balancing condenser C,. A signal of fair
intensity should be tuned in and the differential con-
denser. turned down until signals are at minimum.
Without disturbing any other control; adjust the semi-
variable condenser until signals are once again at
maximum. The signal strength should be-very much
less than before this adjustment was made, but it is
the minimum that can be obtained without disturbing
the tuning of the aerial circuit. Any further reduction
in signal strength must be made now by means. of the
potentiometer controlling the screen voltage to the H.F.
valve. E . - -

Before concluding, it may be of interest to describe a
somewhat perplexing difficulty which was experienced
with the reaction control on the long waves, although
it functioned in a perfectly normal manner on the
medium waveband. It was observed that the initial

movement of the reaction condenser C,, did not result =
1 1 inc i ign Details of the panel drilling, the volume control (F) and variable
I any I’IOtlceE-lble rease 1 sig al Strength’ and' coupling condgnser (G) brackets. A=7/16in. dia., B=3/8in. dia.,
although a setting was. reached eventually when the - C'=1/8in. dia. and cousitersunk, D — 1/8in. dia.

B I3
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The practical wiring plan.
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switch (S,) associated with the H.F. circpit, so that

a 1,000-ohm resistance ig the only additional component
wanted.

JULY 1st, 1931.

D.C. Mains Three.
short=wave oscillations, brings the sensitivity back to
normal, and enables regeneration to be obtained in the

View of the underside of the baseboard showing position of the fuses, mains resistance, and the H.T. smoothing equipment.

correct manner. The resistance is- a hindrance to
reaction on the medium waveband, and the simplest
way of overcoming this effect is to short-circuit it.
Fortunately, there is a spare contact on the wave-change

In the diagram on page 672 the leads to the L.I°. chokes and
to the heater of the pentode are incorrectly shown. These leads
should- be reversed.

(This veceiver is available for inspection at the Editorial Offices,
116, Fleet Streel, London, E.C. 4.)

DESCRIPTION OF AN INEXPENSIVE

IN NEXT WEEK'S ISSUE:
LIGHTWEIGHT PORTABLE RECEIVER.

Designed for th
motorist, traveller, or
holiday maker, this
eminently practical
little set embodies a
two - valve detector-

LIST OF PARTS REQUIRED.

-]

Variable condensers, solid dielectric, .
0.0005 mfik. ...... {Polar *“Trimmer” Type)
Slow-motion condenser dial {Ormond
\hnmture Type)

Interior unit of the ‘:Light-
weight Portable.”

needed.

www americanradiohistorvy com

1 Fixed condeuser, 1 mfd. (* Helsby "
. d 5 British  Insulated Cables, Ltd
LT, circuit with Prescot, Lanes.)
y 1 Fixed condenser, 0.0003 mfd. with grid
throttle-controlled re- P " (Dubilier, 1%;,1, ,,78,
2 any 3 : 1 Fixed condenser. 0.002 mfdl. {Dubilier. Tvpe (20)
action. In '\Plte of its : 1 Semi-variable condenser, 0.0001 mfd. F )
: r S8, ¢ 2 = 4 e X N W S e e Fornio
Ll T g ’1(}e i 1 Grid leak, 2 megohms . (Dubsilier)
quate range is obtain- : 2 }_;a:)'e ho{\ders. i i ‘("r“ll'B'
1 H.F. choke 5 Yo .{Telsen
able, even when i, LF transformer \arley .\'(i(i?re 1]l
2 g 3 i 1 Tixed resistance, 400 ohins ... (Watmel)
operatmg with a bllllt- : 2 Plug sockets, with insulating bushes ... .{Cllx) :
: in frame aerial. i 1 On-oft switch..... E (Bulgln, Type S.42)
. EADY L d : 2 Spade terminals . . ... { :n;
s v : asy 2 Wander plugs . ... ! .[‘.:ix
EVER R S =3 C(?St all A 1 L.T. accimudator, 2 volts (Evvr Ready,
WIRELES construction are fea- Cat. No. 2193)
! . 1 H.T. batterv, 51 volts (Ever Ready,
tures of the receiver, Cat. No. W.14) |
{for which readv-made 1 pair headphones .................. {Ericsson)
compon nts only e Case, wood, screws, wire, sleeving, et
CI1lS are
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Week

COPENHAGEN'S WIRELESS SHOW.

A wireless exhibition will be opened in
Copenhagen next August,

o000
NEW HIGH-POWER STATION FOR
CENTRAL GERMANY.

Work on the station to be erected at
Wiederau, about 12 miles from Leipzig, is
about to Dbegin.

News of the

0000
ADVERTISING IN U.S.A.

“ Radio advertising has Dbecome a
serious rival to Press advertising in
America,” said a well-known publicity
director on his return from the United
States. Indeed, it seems hard to escape
from advertisements in that country;
even infants arve impregnated with the
spirit, and we have heard of a small boy
who on first seeing a rainbow in the sky,
enquired of his father, ‘* Say, pop, what
does that advertise? ”’

coo0o
“RANJI'S NEW SET.

Bedi Port, Kathiawar, India, which is
Shri Ranjitsinhji Vibhaji, better
known in this counlry—at all
events by those who can re-
member the ’30s—as ‘ Ranjit-
sinhji ’* the cricketer,
is to have a new Mar-
coni  wireless station
} or communication
with ships at sea.
['he transmitter
operates on 1.C.W.
with an aerial output
of 15 kW., and the
receiver has the ex-
ceptionally large wave-
range of 15 to 22,000
metres.

coo0o0

AT THE WORD OF
COMMAND.

At the electrical

“ House of DMagic ™
in Schenectady is ex-
hibited a  receiver
whieh can be switched
into action merely by
saying ‘* Go ahead
riow 7 (or other four-
syllabled exclamaticn), and
stopped in a similar manner.

Another exhibit is an instrument for
rvegistering the power of the human voice
though, incidentally, we learn that this
was “put out of action by a Schenectady
woman reprimanding her husband while
within range of the apparatus. -

cooo
THE FIGHT CONTINUES.

We hear from our Paris correspondent
that the dispute, mentioned last week,
between the Dutch censor of broadcastmg

can

be

T

and the Vara Company continues with
increasing bitterness.  On June 10th
Vara had arranged a programme to com-
memorate the memory of the Italian
Opposition leader, Matteoti, alleged to
have been killed by Facists seven years
ago, which was to be followed by a two
minutes’ silence. T'he Central Commis-
sion of Controls, it is stated, not only
forbid the speechcs organ solos etc., but
even the silence.
0000

THE HAGUE'S INTERVENTION
INVOKED.

This action has aroused considerable
excitement; the Vara called for ‘“an
extraordinary congress '’ at The Hague
to consider the means to be adopted ** for
struggling against the censorship,” “a

debate is announced in the Second Cham-
is organising

ber, the company public

A LARGE CONDENSER WITH SMALL
CAPACITY. Hollow aluminium plates
machined bright and shaped to avoid
flash-over ready to be fitted in KDKA'S
new transmitter.

meetings of protest in Amsterdam and
Rotterdam, and on June 1llth a proces-
sion of 10,000 marched through the streets
of The Hague bearing placards inscribad
*“Down with the Wireless Censor!”

It is, perhaps, noteworthy that, on the
same day on which the programme was
suppressed in Holland, the Belgian Asso-
ciation ‘‘ Resef ”” freely broadcast a
speech about Matteoti.

waana o aricanradiohistorvy com
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in Brief Review.

HEAVY (?) PENALTIES FOR PIRATES,

‘“ Clandestine  Transmissions ”’ are
being relentlessly suppressed in France.
A police tnbunal of the Seine has recently
fined or ‘“ imprisoned ”’ three amateurs
for using unlicensed transmitting and re-
ceiving sets. One of these was fined
50 francs and the other two, in addition
to a fine of 100 francs, were condemned

to eight days’ imprisonment with
** sursis.””  This senlence is not so severe
as it looks. Imprisonment  with

* sursis *’ (reprieve) is common in France,
and the term in gaol is only served on
the paper in which the sentence is

recorded.
0000

OFFICIAL SHORT-WAVE TESTS.

The 8lst series of short-wave tests
organised by the French Meteorological
office will be carried out on July 11th,
18th and 25th. These will follow much
the same lines as previous tests, the first
two Saturdays being reserved for pre-
liminary work, while on July 25th the
principal tests will take place.

The preliminary ‘tests start at ,09.00
G.M.T. from Lyons FYS on 5,000 ke/s
followed by Paris FLE on 4,081 ke/s, and
8,162 kc/s, then Paris FIJ on.9,200 ke/s,
and finally Lyons FYS on 11 450 ke/s.

Each transmission lasts for ten minutes,
and consists.of a series of -E’s in morse
in the middle of which is sent a dis-
tinguishing group of five figures. Each
station follows the other at five-minute
intervals, so that, after the first five
minutes, there will be two stations operat-
ing simnltaneously. The series will be
repeated at 13.00, 17.00 and 21.00 G.M.T.

The main tests on July 25th are similar,
but the respective series will begin at
09.00, 11.00, 12.00, 13.00, 15.00, 16.00,
17.00, 18.00, 20,00, 21.00, 22.00 and 23.00
G.MLT. Forms for reports on the recep-
tion of these tests may be obtained from
the 'Director, Office National Météro-
logique, rue de I’Université 196, Paris.

oQoo
VATICAN STATION.

The Dontifical Academy of Science an-
that it will transmit the
*“ Giornale Radiofonico ™ twice daily at
11.00, Central European time on 19.84
metres and at 20.00 on 50.26 metres. The
Academy receives correspondence from all

parts of the world on scientific questions.
couvo

GERMAN RADIO TRADE PUSH,

The German radio industry does not
seem to be affected by the prevailing
trade depression. ' According to a recent
survey, Germany is exporting 50 per cent.
of her output of wireless valves and
accessories, and is also finding a foreign
market for 20 per cent. of her factory-
built sets.

B 16
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Brief Constructxonal Detalls of an A. C Unit for a D.C. Moving=coil Loud Speaker.

]

HEN a change is made in the nature of the

electric supply from direct to alternating many

small problems arise concerning the adapting
of the wireless equipment used hitherto to meet the new
conditions. Of these, that of obtaining a suitable D.C.
supply for the field winding in a moving-coil- loud
speaker is equally as important as any other, and it
was to meet this contingency that the small unit illus-
trated here came into being. It was designed for a
particular case, namely, for a D.C. model taking 100

A.C. rectifier designed e

for and fitied in cabinet ol
of D.C., model /5
Marconiphone e
moving-coil loud o
speaker. (Inset)

The rectifier unit.

mA.s at 200 volts, which had now to be operated from
a 240-volt 50-cycle A.C. supply.

Transformer Construction.

A transformer giving 250+ 250 volts and 7.5 volts
with a centre tap was required to enable a Marconi or
Osram U.8 rectifier to be employed. The construction
of this transformer is relatively 51mple No. 4 size
stampings built up to a core size of 14 sq. in. are used,
and the various coils wound on a basis of 6 turns to
the volt. The primary consists of 1,440 turns of No. 28

“enamelled wire, and the high- voltage secondary has
3,080 turns of No. 36 enamelled wire with a tapping
B 17
L J

at the centre; i.e., at the 1,540th turn. No. 18 D.C.C.
wire is used for the filament, which has 46 turns with
a tapping at the 23rd turn. A few layers of Empire
cloth wound on between each winding serves as the in-
sulating medium. A paxolin bobbin is used on which
to wind the coils.

The amount of wire required is approximately g oz.
of No. 28 enamel, 8 oz. of No. 36 enamel, and 8 oz. of
No. 18 D.C.C.

Most readers will be acquainted with the method of
assembling the core as it has been described
in detail from time to time in these pages. It
will suffice to say that the ““T’ and the
““U " pieces are assembled alternately so that
the air gaps do not all fall adjacent to each
other. The core should be clamped as tight
as possible, and the special cast-aluminium
end plates reviewed in these pages some time
ago can be recommended for this purpose.

Arrangement of the Circuit.

]|. The other components required comprise a
valve holder and a 4-mfd. condenser tested to
/[ 1,000 volts D.C. These three components are
/| connected” in the manner shown in the

.
/ Regulation curve of

output from A.C.
rectifier for D.C.

moving-coil loud

speaker together

with circuit arrange-
ment.

D.C. QUTPUT
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-
o
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diagram accompanying the regulationcurve. It will be
seen that at 100 mA.s the rectified VOltage is a shade
*under 200 volts.

With the average type of cabinet loud speaker there
should be ample space available to accommodate the
unit inside the cabinet so that the size of thé baseboard
and the disposition of the components must be left to
the constructor. . ‘
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the back of the cabinet.
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A Fully Equipped Receiving Installation at an Attractive Price.

been met in the past by a variety of nondescript

sets assembled, for the most part, from com-
. ponents ‘of foreign origin. There is now available a
British-made set, built by a firm of long standing in
the wireless industry, which should Completely fill the
requirements of the man with only a limited sum avail-
able for wireless equipment.

7 I SHE demand for simple low-priced receivers has

of the maximum range of the set is'naturally dependent
on local requirements as regards selectivity. Inside a
radius of 8 or 10 miles from the local regional stations
it would be difficult to increasz the range and volume
by means of the selector (aerial condenser) control
without allowing the local station to 'spread over any
foreign stations that might be received.

The long-wave range gives

The Burndept Merrymaker Daventry sXX with cer-
Two is a Cgmplete%{y self- \“\\“\\m\‘m““”"”’//”’//W/’ v tainty, and Radio Paris can
contained receiver designed b, Z _also be received at fair
for operation from an outdoor E volume by careful adjustment
aerial. It is housed in a neat = of reaction.

dark oak cabinet, with the
principal controls at the front.
A self-contained loud speaker
.is mounted behind a sloping
grille, and the H.T. and L.T.
-batteries are both enclosed in
The
whole outfit, including valves
and batteries, sells at {5 15s.

The two-valve circuit com-
prises a leaky-grid detector
with reaction, transformer
-coupled to a three-electrode.
power valve. The moving-
iron type loud speaker is
connected directly in the
anode circuit of the power
valve, and the unit is pro-
vided with adjustment for obtammg
maximum sensitivity.

The tuning coils are well de51gned
and are mounted on a built-up
paxolin former. - An air-dielectric
condenser is ‘employed for tuning,
_while paxolin-dielectric condensers
"are used for reaction and in the aerial
circuit. The series aerial condenser
is invaluable as a means of com-
promising between range and selec-
-tivity and should ensure freedom SR
from interference between regional
stations under all conditions. At a
distance of 5 miles from Brookmans Park, for instance,
complete separation of the two transmitters was possible
with about one-third of the aerial condenser in circuit,
while at a distance of 15 miles the whole of the con-
denser could be included without causing overlapping

CIRCUIT:

~ valve.
CONTROLS :

off switch.

~

—

of the programmes:

On a good outdoor aerial the sensitivity is fully
‘sufficient to receive two or three of the more powerful
Continental stations, but the ability to make full use

<« SPECIFICATION.

Two valves.
ing leaky grid: (Iatcc{m trans-
former coupled to pow er output

(1Y Tuning. (2)
Reaction.
(series aertal condenser). (4)
Combined wave-range and on- \\\

BRICE: £5 15s. including valves,
combined H.T. and grid bias
baltery and 2-voll 20 a.h.
accumulator.

MAKERS: Burndept Wire-

AOAGE /1! N )7 EOSY [0 1] DT O 1 A\ TR

With only two valves, and
the restrictions imposed by
considerations of, H.T. cur-
rent consumption, the de-
signers have wisely decided
to arrange that the bulk of
the acoustic output is in the
middle and upper register,
where a given expenditure of
electrical energy gives the
greatest return in volume of
sound. No attempt has been
made to achieve a spurious
bass response by means of
resonances, and the repro-
duction, particularly of
speech, is clear and bright,
without hollowness.

A singlé dry battery provides
100 volts H.T. and 3 volts bias for
the output valve. The connections
are very simple, and there are only
three coloured leads to this battery.
The total cuirent taken from the
H.T. section is approximately 7.5
milliamperes, so that the -battery
should be good for at least 250 work-

React-

{3) Selectivity -

\ ing hours or about three to four

less Lid., Blackheath, London, months’ normal service. The L.T.
- current is 0.3 amp., and the

% 20-ampere-hour accumulator will

require recharging fortnightly, as-
suming four hours’ use per day.

To summarise, the Burndept Merrymaker Two can
be relied upon to bring in the B.B.C. programmes
clearly, and without interference, in all parts of the
country, while under favourable conditions there is the
possibility of receiving two or three foreign programmes. '
The initial outlay is small, and the running costs low.

Next Week's Set -Review :—
THE NEW GECOPHONE D.C. ALL-ELECTRIC RECEIVER.

B 18
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Circuit diagram and chassis layout in the Burndept Merryvmaker Two.
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RELAY SERVICE REGULATIONS-

Post Office. Control of Wireless Exchanges.

OST OFFICE regulations governing the setting up
P of ‘“wireless exchanges’’ are given below. During

the past few months much attention has been
given to the development of the radio relay service
which, briefly, consists of the distribution of broad-
cast programmes by line connections from a central
receiving-equipment, the charge for this service usually
ranging between 1s. 6d. and 2s. 6d. a week.

Summary of Conditions Governing the

the
the

Besides the usual conditions of
standard wireless receiving licence,
special agreement would provide :—

1. That the Postmaster General should
have the right of purchase on ‘‘tramway
terms,”” on three months’ notice expiring
on December 31, 1932, or at the end of
any subsequent year, such right to cover
the acquisition of the plant and.apparatus
at the central receiving station, the dis-
tributing wires (so far as they were not
already the property of the Post Office)
and any apparatus provided on sub-
scribers’ premises.

*“Tramway terms’ may be summarised
briefly as the value, at the date of pur-
chase, as plant and apparatus in situ ex-
clusive of (1) any allowance or compen-
sation for past or future profits, com-
pulsory sale, goodwill, or the cost of
raising capital, (2) any payment in re-
spect of the unexpired term of cohtracts
for renting Post Office wires (except a

proportionate rebate of prepaid rental),

or (3) any other consideration whatsoever.

2. That the whole equipment ‘must be
maintained in satisfactory working con-

dition, and that the Postmaster General

shall have the right of inspéction of all
or any part of it by authorised officers of
the Post Office at all reasonable times.
That all apparatus used shall be of
British Manufacture.

3. That the Wireless Exchange shall
distribute only programmes received from
public Broadcasting Stations, and shall
not itself originate any programme or
item for distribution.

4. That the Postmaster General shall
have the right to prohibit the distribution
of ‘any specific programmes at any time.

5. That the Postmaster General shall
have the right to suspend or take over
the service in time of national emergency.

6. That each subscriber connected with
the Exchange shall hold a separate wire-
less receiving licence. A similar licence
must be held in respect of the Central
Receiving Station.

7. That any distributing wire which has
caused interference with PPost Office tele-
phones, or telegraph circuits, shall be re-

appreciate the
should offer.

The 1is available.

moved, whether or not the position of
such wires has been agreed to beforehand
with the local Post Office engineer.

8. That a list of the original sub-
scribers to the exchange shall be furnished
by the promoters to the Head Postmaster
of the district in which the central station
is sitnated, supplemented by a monthly
return showing the additions and altera-
tions thereto.

9."That a diagram of-the wireless re-
ceiver with full particulars of anode cur-
rent supply and voltages intended to be
used at the Central Receiving Station
shall be submitted with the application
to establish an exchange. .

IN BRIEF. |

(1) Right 'of purchase by the
Post Office without compen-
sation and on three months’

- notice. ~ .
(2) Apparatus subject to inspec--
tion.

"{3)- Only broadcast programmes.
to be distributed.
- (4) Each subscriber shall hold a.
"wireless receiving licence. -
(5) Earth return circuits prohi-
bited. - :
(6) The Post Office cannot .allow
. -the use of their poles  for
carrying lines- nor ¢an they
- dssist - in_ the ‘Obtaining™ of -
‘wayleaves. g

10. The following technical conditions
must be met on’ the distributing system :
" (a) Between the anode- circuit.at the
Central Exchange-and the outgoing dis-
tributing wires from that exchange a
suitable step-down transformer must be
provided. B
~(b) Where a ‘‘battery eliminator’ is
to be uséd a. suitable condenser must.be
inserted between the anode of the final

www americanradiohistorv com

popularity of the trouble-free and inexpensive mains-
operated set may defeat the growth of the relay service,
yet, on the other hand, non-technical -listeners may
reliability which the line connection
Listeners will judge the service by the
quality of reproduction provided, bearing in mind
that, at the most, oniy a choice between two programmes

Establishment of Wireless Exchanges.

amplifying stage, and the primary of

the step-down transformer. (This in-

volves conditions equivalent to the

‘*filtering ” of the steady anode cur-

rent from the primary of the trans-

former). .

() The use of the ‘““earth” as a
return circuit in the distributing wire
network is prohibited.

(d) In order to prevent interference
with telephone and telegraph communi-
cations and with the reception of the
wireless programmes by licensees hav-
ing independent wireless receiving sets,
the wires between a sub-amplifying
station and a subscriber should as far
as possible be erected remote from, or
at right angles to, existing telephone
or telegraph wires, or wireless aerials.
11. The Postmaster General is not in

a position to grant wayleaves for distri-
buting wires, nor can he allow the use of
Post Office poles for the purpose of carry-
ing such wires.

12. He is prepared, Lowever, to con-
sider the question of providing on a rental
basis the wires between the main receiv-
ing station and the sub-amplifying- sta-
tions (but not those sections of the dis-
tributing network between a sub-amplify-
ing station and the subscriber’s premises)
in which case the following conditions
will apply :—

(i) The electrical pressure to be used
in the final amplifying stage shall not
exceed 150 volts, and each individual
circuit between the Central Exchange
and the sub-amplifying points must be
shunted by a resistance of 600 ohms.
at the sending end, and the alternating
voltage across the resistance must not
exceed 1.4 volts;

(ii) amplification used at the receiving
end must rot be sufficient to pick up
cross-talk from adjacent Post Office
circuits on the same or neighbouring
routes in such a way as to make the
messages audible in the broadcast sub-
scriber’s instrument;

(iii) for the purpose of measuring the
voltage a Moullin voltmeter or "other
form of calibrated valve voltmeter shall
be provided.

B 20
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Interchange of Programmes.

Sir - Johm  Reith, after his visit to
America, appears to be in favour of an in-
crease in the number of programmes
interchanged with U.8.A., though the
scope for relaying American programmes
to British listeners is mwuch narrower
than that for British programmes re-
transmitted in U.S.A. So many Ameri-
can-sponsored programmes barely conceual
their advertising side, and any form of
advertisement is contrary to the B.B.C.
policy. A programme with items given
by ¢“Libby MecNeill,” the * Dodge
Orchestra,”” or even ‘““ Amos n’ Andy,”
is palpably drawing attention .to some
proprietary article or motor car.

)
The Financial Aspect.

Nevertheless from a purely commercial
point of view, the advantage is apparently
on the side of sponsored programmes
which Dbring in to the broadcasting com-
panies more revenue than mere licence
fees. The B.B.C., after eight years’
working, owns to a revenus, from licence
fees, of about £1,000,000, whereas Mr.
W. 8. Paley, the president of the Colum-
bia Broadcasting Systém of America, has
recently stated that after only three
years his company is reaping in about
$16,000,000 a year from the sponsors of its
programuntes.

0000 .
Empire Short-wave Station. :

Savoy Hill is up in arms against th
suggestion that has been made that the
extra #£35,000, which will be hauded
over by the Post Office as the increased
share of licence fees, should he devoted
towards the ‘erection of an Empire
station at Daventry, as the expenses of
the Regional scheme and all the commit-
ments in respect of Broadcasting House
will more than swallow up the present
revenue.

0000
Lukewarm Response from Colonies and
Dominions.

A year or so ago there was a general
feeling in this country that an Empire
broadcasting service should be pushed
forward with all possible speed, but after
negotiations had been established be-
tween the Home Government, the
Colonies and the B.B.C. to discuss this
matter, the response from overseas has
proved somewhat disappointing, and the
eagerness of the Colenles to participate
in an Empire broadcasting service does
not seem sufficiently keen to inspire an
overwhelming desire on their part to con-
tribute towards the necessary expenses.

0000

The Scottish Regional.

Scotsmen are not altogether satisfied
with the present broadcasting service and
openly state that if the B.B.C. wishes to
see the number of licences increased in
the North, the service must be consider-
ably improved. Savoy Hill admits that
an entirely satisfactory service over the
large areas of Northern Scotland and the
Western Islands has always been a matter
of difficulty, as, owing to the moun-
tainous nature of this part of the
country, a good service during both day-
light and the hours of darkness can only
be given on the longer wavelengths.

R 21

By Our Special Correspondent.

Falkirk may remedy this defect so far
as a large portion of the total population
of Scotland is concerned, but I learn
that the B.B.C. is considering several
additional schemes for relaying the Re-
gional programmes from Falkirk, if neces-
sary, from various points in the more
northerly districts, but that nothing will
be done until the full effect of the new
station is known.

o000
Musical Criminals.

Outrages committed under the guise of
music seem to be on the increase. On
two or three recent occasions when tuning
in I have heard that deservedly popular
song, “In OId Madrid,” mutilated and
Jazzed in an utterly shameless manuer,

THE KING’S NEW MICROPHONE. His
Majesty will use the microphone for the
first time when opening the King George

Hospital at Iiford on July 18th. The
Marconiphone Company manufactured
the instruments.

www americanradiohistorv com
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and_even the works of Wagner and other
masters do not escape the profane hands
of jazz-mongers. Surely there is enough
musical tripe available for hashing up
without degrading old and much-loved
favourites to such base purposes.

0000

Sacrilege and Torture.

Possibly, however, the art of writing
pure melody has perished, or those who
turn out modern dance music may be so
absorbed in the subtle methods ot ‘“song
plugging ”* that they have no time for
originality, Dbut must desecrate music
which, by the grace of God, will live long
after their malpractices are dead and for-
gotten. I must admit, however, that
they are not the only offenders. Even
serious composers have been known to
take such beautiful melodies as the
¢ Londonderry Air’’ or ‘‘ Cherry Ripe ™’
and torture them with modern discords, .
entirely foreign to their natural simpli-
city, until they become well-nigh unrecog-
nisable and whelly repulsive.

0000

The Unlucky American.

Mr. Charles N. Feidelson, editor of -
the Age Herald, Birmingham, Alabama,
was distinctly unlucky on the day he ob-
tained an audition at Savoy Hill. Mr.
Feidelson has been a professor of elocu-
tion and possesses a scft southern accent
which, though it naturally hetrays his
nationality, is decidedly pleasing. Hav-
ing often appeared before the microphone
in his native country, he was curlous to
discover how his voice would ‘“ go down
in England. Tt was hoped that a record
could be made on the Blattnerphone so
that he might hear exactly how his own
voice sounded, but
here his troubles be-
gan, as he found
t he instrument dis-
mantled. I under-
stand- that he first
recited some of his
own poetry which, my
informant tells me.
sounded  very well,
with a total absence
of that sing-song koom-
ing so comnionly heard
when poets recite their
own works, but this
was followed by other
verse selected by his
auditor, with which he was obviously
out of sympathy, and he was politely in-
formed that there was little chance of an
engagement.

0000

To Hear Himself Speak,

An interesting experiment has been
carried out with the aid of the Blattner-
phone. Commander Stephen King-Hall
was booked to give a talk to schools at
25 p.m. on Tracing History Back-
ward,”  Instead of actually delivering
his lecture at the appointed time, he had
it recorded by the Blattnerphone while
he himselt went to a schoolroom at Toot-
ing where, unknown to any of the pupils,
he heard his own voice reproduced, and,
after the lecture was over, was introduced
to the assembly as the speaker to whom
they had all been listening. '
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A Review of Manufacturers” Recent Products.

“ AUDAK ” GRAMOPHONE PICK-UP.

Made by the Audak Company, of New
York, this pick-up is obtamable in this
country through Messrs. (laude Lyons,

Ltd., 40, DBuckingham Gate, London,
S.W. 10 §
The - workmanship is of -a high

standard, and the tone-arm bearings are
free, but without any trace of play. To
facilitate needle replucement the pick-up

Audak ** Electro-Chromatic "’ pick-up,
tone-arm and volume control.

is swivelled near the head, rubber stops
being provided to prevent jarring of the
movement. The length of the tone-arm is
94in., and should give reasonably good
needle-track alignment in spite of the fact
that the pick-up is not set at an angle
with the tone-arm.

25,
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Characteristic curve of the Audak

*t Electro-Chromatic’ pick-up with
Columbia Ideal needle.

The characteristic curve shows that the
movement is sensitive, the average output
Leing in excess of 1 volt R.M.S. The
high-frequency resonance in the particular
model tested occurred at approximately

Interior of Audak
pick-up movement.

3,000 cycles,
followed by a fairly
sharp cut-off, though
some response was re-
corded up to 8,000
cycles. This should en-
sure that needle scratch
is kept within bounds.

and was

Ilecord wear is neg-
ligible, and the test
records are followed

down to 75 cycles
before the needle shows
sighs of leaving the groove. d

. The pick-up is supplied complete with
volume control.-and the price is 6 guineas.

We understand, however,-that a’ limited '

quantity is available at 4 guineas.

i ccoo
“QUALITY UNIT” MAINS
TRANSFORMER.
Quality reception demands a _high

anode voltage, and the essential com-
ponent when -setting about the. design of
a quality set.is a mains transformer carry-
ing high-voltage. heavy-current windings
together with the other necessary wind-
ings feeding filament and heater circuits.
The “ Quality Unit” recently described
is a typical example of a class of receiver
popular amongst amateurs .to-day, and
with the exception of a mains transformer
can be built with components that are
generally to hand.

A mains transfermer, styled type BTéax,

. has been produced for this receiver by W,

Bryan Savage, 292, Bishopsgate, London,

www americanradiohistorv com

E.C.2. 1t carries a 5004 500-volt, 100 mA.
winding for the high-voltage output, and
this is conveniently tapped at 4654465
volts, in order that the design may be
followed exactly as given, and even more
generous equipment added later without
need for change of transformer. Iun addi-
tion, there is the 7.5-volt 2.5-amp. output
for the U8 rectifying valve, a 6-volt
2-amp. windinng for the LS6A valve, as
well as 4 volts 3 amps. for the heaters of
three A.C.. valves. Counected in a ve-
ceiver, all voltages were correctlv main-
tained. © There was no mechanical hum,
and the temperature rise after one hour’s
work was inappreciable.  Although a
stimple form of construction is adopted
with a view to producing a low-priced
component, the performance was found to
be satisfactory. The price of this mains
transformer is 56s. '

Savage transformer for use in making up

a quality output stage. Dimensions can
be estimated by comparison with the
half-crown shown along side.

ocQoo0

NEW “ISO” DIALS.

The ‘ Iso ’ range of dials and bakelite
knobs 'is distributed in this country by
Geo. Robinson and Son, Ltd., River
Plate House, South Place, London,
E.C.2. In all there are some twenty-
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four different types, rangmg in price
from 4d. to 12s. 6d." each.

The ““Isoluno’ vernier dial comprises
a handsome moulded bakelite panel plate
on which is carried the dial mechanism
and an illuminating lamp. A semi-
circular ivorine scale, engraved 0-100, is
fitted, and a feature of interest is the
provision of a small switch, immediately
above the aperture, for controlling the
dial lamp. The price of this model is
5s. 6d.

For those who favour the plain vernier-
type dial for fixing on the front panel,
there are many styles listed. The prices
range from 2s. 3d. to 3s. 6d., according
to shape and size. A typical example

4 Jsopress '’ 100 dial, and the attractive
“ Isoluno ' vernier diai, with illuminating
iamp and switch.

of this pattern is the ¢ Isopress”’
No. 100 dial. This is 4in. in diameter
and has a 12:1 reduction drive. The

dial is engraved 0-100, there being two
semi-circular dials—one for left-hand
drive and one for right-hand drive. This
model costs 3s.

cooo

CELESTION PICK-UP.

In cofnection with the review of this
instrument on page 666 of the June 17th
issue, it should be mnoted that the price
is £2 17s. 6d. and not £3 15s. as stated.
The response curve was taken on open
circuit, and the resonance at 4,000 cycles
is consequently at maximum. This
resonance is considevably reduced when
a volume control potentiometer of 250,000
ohms is connected in parallel with the
output terminals.

o000

NEW PIRTOID COIL FORMERS.

With the view to reducing the dielectric
losses of «coils wound on cylindrical
formers, H. Clarke and Co. (Manchester),
Ltd., Atlas Works, 0Old Trafford, Man-
chester, now supply their-Pirtoid bake-
lised tubing with much thinner walls than
hitherto. 1In the latest types the thick-
ness is 44in. only, but despite this they
are exceedingly robust.

These formers are available normally
in sizes ranging from 13in. to 4in. outside
diameter and in lengths of from 2in. to
9in. Prices vary according to size. [Ior
example, a 3in. tube 4in. long costs
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1s. 4d., while one of the same length but
13in. in diameter is listed at 8d.

Pirtoid coil formers
are now available
with walls 1/32in.
% thick.

0000

4 10 FT. LOGARITHMIC HORN.

To meet the requirements of the in-
creasing numbers of enthusiasts who are
turning their attention to exponemntial
horn loud speakers, the Scientific Supply
Stores, 126, Newington Cause-
way, London, 8.E.1, have pro
duced a papier mdché  horn
approximately  9ft. 6in.
length, . having a flare 4{t. 4in
in diameter. The throat in
diameter is §in., and the rate of
increase of cross-sectional area
gives a theoretical ¢ cut-off ” at
88 cycles. In practice the horn
gives good reproduction of fre-
quencies  below  this  value,
though the amplitude may not
attain the theoretical maximum

The horn is mechanically
strong and is built in three sec
tions. so that it is easily dis-
mautled and can be tuken

Scientific Suppiles exponential
horn. Although nearly 10ft. in
length, it is easily dismantied
and can be taken In sections
through any normai door.

-
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through normal doorways. WWhere space
does not permit the use of the full length,
the first two sections alone will be found
to give excellent results.

Tested in conjunction with a Baldwin
balanced armature unit, the loud speaker
was found to be extracrdinarily sensitive,
and with an input of less than 500 milli-
watts from a simple three-valve set the
volume was sufficient to be heard in all
parts of a three-storey building. The
horn seems particularly well adapted for
experiments with moving-coil units.

The price is £4 15s.,, and Baldwin
Dbalanced armature units are available at
25s. 6d.

coo0o
VOLTRON CONDENSERS.

The condensers dealt with in this review
are described officially as the Type A6,

Voltron right- and left-hand !ype cone
densers fitted with slow - motion drim
drive.

and are constructed entirely from alu-
minium, The pair illustrated comprise
one left-band type and one right-hand
type condenser; both are fitted w1.th
geared drum drives and moulded bakelite
escutcheon plates. They are intended
for independent operation, as provision
has not been made for simultaneous con-
trol in a convenient manner.

The measured minimum capacities were
found to be 17 micro-mfds. 1n each case,
and the maxime 0.000461 mfd. and
0.000456 mfd. respectively. Each con-
denser has a rated value of 0.0005 mfd.
The moving vanes

are supported by
two bearings, and
the contact with
the rotor is made
through the back
bearing. This ap-
pears to be quite
satisfactory, as a
test failed to reveal
the slightest trace
of noise due to the
friction contact.
The makers are
the Voltron Co.,
Ltd., Ponders End,
Middlesex, and the
price of the Type
A6 is 8s. 6d., in-
cluding drum

drive. The price

of each condenser

without drive is
Vet 4s. 6d.
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Letters t th Editor
etters to e ttor.

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 he accompanied by the writer’s name and address.

A NEW DEVELOPMENT IN POWER GRID DETECTION.

Sir,—In the June 10th issue of 7T'he Wireless World 1 notice
an article by Mr. Colebrook which is unfortunate from my
point of view, because I have an article which should have been
in print this week. However, it is very interesting to find
Mr. Colebrook writing about a thing which I have had in use
for the last six months with considerable success. In my par-
ticular case I do 1iot employ the same arrangement as Mr. Cole-
brook, but use one as shown in the diagram, where the grid
negative to the succeeding valve is supplied by the drop of
voltage in the anode resistance of the diode due to the carrier
wave; additional grid negative can, of course, be supplied by
any of the usual methods. In this way the linearity of the
diode tends to be increased, while the damping on the circuit
preceding it 1s decreased. The advantages of the circuit
arrangement are what one would expect; that is to say, con-
siderable improvement in selectivity and sensitivity without
the addition of any further adjustments or complications.

H.F. CHOKE
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By using the circuit shown in the diagram, a meter inserted in
. the anode circuit of the first T.F. valve will, in effect, indicate
the amount of rectified current or voltage. .
B.B.C. “H. L. KIRKE.
June 16th, 1931.

LOUD SPEAKER MAGNETS.

Sir,—The letter by Dr. N. W. McLachlan in your issue of
May 6th, 1931, gives a generally useful criterion of the per-
formance of a magnet intended for a moving-coil loud speaker.
It is of interest to note that B,2V, f, as given is equal to 8=
times the magnetic energy in the material of the conductor form-
ing the moving coil. This is directly proportional to the square
of the force applied to the diaphragm per unit power supplied
to the coil, as shown below :— ’

t=current in coil. p=specific resistance of
R =resistance of coil. conductor.

P>=power dissipated in coil. F=force applied to
{=length of conductor, diaphragm.

‘a=cross section of conductor. M.E.=magnetic energy in the
V =volume of conductor. conductor.

B, =flux density in gap.

Then :—
- P JPdl PV
F=B,il=B, 5/ - =B, A/ — =B'\/T
T2 { . F*  8n
f, == == 2 — . — = — MK,
. p =8, ‘;%v Lop= ME
Since M.E. = =% in air.
- 87

upon your own judgment.

It is important, however, not to confuse this with the overall
efficiency of the system, which depends not only on the driving
force, but, among other things, on the relationship between the
mass of the moving system and that of the coil. If the latter
is above a certain value then the efficiency falls. L.

Further, a very large coil will have a high inductance-resist-
ance ratio, which will cause a falling off in the current at high
frequencies. KOLSTER-BRANDES, LTD.

W. S. Percival, Research Dept.

' THE VALUE OF THE AMATEUR.

Sir,—I see that Mr. F. G. Kay has been bold enough to
state his opinion that the amateur has contributed nothing
towards the progress of radio.

Your paper, widely read by amateurs, gives him that dignified
rebuke which no doubt you feel he deserves. Nov do you rely
Dr. Eccles supports you in sayu
that all minor improvements and most inception was due to
the amateur. .

Then again, your correspondent, Mr. Skinner, begs to -be
allowed to inform Mr. Kay that one of the first broadcasting
stations in England was run almost entirely by persons who
had originally been amateur-experimenters. May I crave your
indulgence to deny this statement?

Also Mr. Marcuse says that the first broadcasting came about
by amateur effort. No! Mr. Marcuse, the first broadcasting
(Chelmsford, 1919) was initiated by the professional, H. J.
Round, and was shut down by that equally professional person,
the Postmaster General.

Mr. Nickless says that a large percentage of the B.B.C. tech-
nical staff is recruited from the ranks of amateur transmitters.
I wonder if this is true,-and if any of the research development
people and the directing heads of the technical side were ever
amateur transmitters? If so, they have kept their past from
me. 5
Truly, though, it is only facts which are interesting. I am
not informed, and ‘this letter is to elicit the facts. The great
initiations were the first induction experiments, the illustration
of electric waves by experiment, the fundamental wave for-
mulae, the grounded aerial, the colierer, the crystal, tuning, the
rectifying valve, the triode and the reversion to short waves
after_ the valve. It is almost impossible to believe, however,
that Dr. Eccles would like Faraday, James Clerk-Maxwell,
Hertz, Marconi or lodge to be described as ‘‘hams.” The
minor improvements are legion and cannot be listed.

Personally, I think the amateur has been of great value, in-
asmuch as, in the mass, he gives us a vast quantity of statis-
tical information. I do not think, truly, he can claim powers
as an initiator only because he has been valuable as an observer.
Further, one who begins as an amateur frequently ends as a
valuable professional. 1 hope the amateur movement will
always be encouraged and supported.

In the end might one put in a plea for common sense and
goodwill? If we are amateurs ov professionals ought we not
all be glad to be of help in however small a way? And ought
we not to be proud of recognition when it comes our way?
Proud for ourselves, our colleagues and those whom we serve?
But if there is going to be a debate ought we not, to investigate
facts? P. P. ECKERSLEY.

London, W.3.

Sir,—To answer all the charges of *‘ intolerance,” * hatred,”
“ wild statements,” ‘‘ shortsightedness,” and 'so forth, that
were levelled against me in your issue of June 10th by outraged
amateur transmitters would take much more space than can be
spared for airing views on a subject which my critics are rapidly
turning into a chéap brawl. amateur transmitters-v. F. G. Kay.
Incidentally, I thank Mv. Hum for his remarks, but would like
to confess that I am not nearly such an ignoramus as he would
evidently like me to be. even'though I am a meve listener. -

I still uphold the statement that caused all the rumpus.
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Amateur transmitters have not been responsible for the high
technique of 1931 radio. They muay have pioneered the way in
the early years, but that is all. It was the same with the
steam locomotive and the aeroplane, for instance.  Amateur
enthusiasts pointed the way, but it was the financial resources
and the brains of the commercial concerns which made these
inventions universally useful.

Now as to my alleged selfishness. Over a hundred years ago
*“The greatest good is for the greatest number’’ hecame a
political war cry.  To-day it is an internationally accepted
truism. The aim of broadecasting is to provide entertainment
for the masses, not to provide scientific data for the few.

Perhaps [ may just say a few words about my own small
experience of amateur transmitters. I believe they are sup-
posed to promise to experiment with some aim in view. With
some of them 1 say emphatically that this is a ‘‘ blind.”” One
“ham” whom I knew said he studied the effect of sunspots on
transmission and reception. It was generally rumoured that
his material was ‘‘ lifted ” from a popular book on the subject.
This gentleman’s principle object was to gain a varied assort-
ment of highly decorative QSL cards and to write numerous
letters in a prostituted form of English to fellow transmitters.

I think that most sensible persons will agree that it is hardly
fair for several million people to forgo their entertainment so
that a score or so can indulge in this sort of thing.

Before closing I should like to say how really pleasant it
was to read the restrained and sensible letters from Mr. Mar-
cuse and Mr. Lawler, and the Leader of the June 17th issue.

‘ F. G. KAY.

Hampstead, N.W.3.

GOOD REPRODUCTION.

Sir,—It seems to me that one or two of your correspondents
have not appreciated the point of my letter in vour issue of
May. 6th. In that I did not criticise your contributor for show-
ing how to get the best out of cheap equipment, but I did, in
effect, say thut the results, when obtained, would not be good
reproduction.  With “inexpensive quality” I am not con-
cerned, as I consider this tag absurd. Quality never was and
never can be inexpensive ; my letter was headed ‘‘ Good Repro-
duction,” and I outlined what I considered this called for.

I should like to reply to your three %orrespondents’ letters:
*“ Rendisle ' must not think that the Wireless Military Band
and the B.B.C. Dance Orchestra are, in my opinion, not good
broadecasts, ¢s such. If O’Donnell would play Sousa marches,
for example, I would like them and his band, but when he plays
odd movements from T'schaikowski’s Sixth Symphony the results
are deplorable. Again, Jack Payne did ‘“ With My Guitar”
delightfully, but his version of Ravel’s ““ Bolero for Orchestra
and his concert arrangement of ‘‘Song of the Dawn’ were
musical nightmares; so I say, let the cobbler stick to his last,
O’Donnell to military band music and Jack Payne to dance
numbers,

Now for * Veritas.” His last paragraph is dealt with ahove,
and I have nothing else to say to him except that it is unfor-
tunate that he lets the cat out of the bag by telling us that his
room is 10ft. by 6ft., and has padded walls (I hope he will
soon be cured), and that he cliose a pseudonym which has long
been associated with a certain form of artificial light, namely,
gas, the use of which is bound to produce a certain amount of
““ hot air.”

I am not sure that I have caught the drift of Mr. Pratt’s
letter, but I may be able to clear up one or two points for him.
My opinions on loud speakers have been formed as a result
of testing nearly every loud speaker that is, or ever has been, on
the market, not in the home, but in the laboratory, and I have
already said that moving-iron loud speakers are surprisingly
good within their lumitations. That, however, is as far as I
will go, because it is so obvious to anyone who does know
anything about music that, at present, the listener does not get
a reproduction of the sound that goes inte the microphone, and
it is my contention that the fault does not lie with the B.B.C.

In putting extracts (4} and (5) from my letter together I
suppose he infers that fe was amused because / boasted of my
reception, but Lere he has undoubtedly ‘‘ dropped a brick.”” If
extract (4) be read with its context he will find that I am
defending the quality of the B.B.C. transmissions, and not
boasting of the quality of my reception. ‘‘It seems that every-
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one, even criminals and those that criminally criticise, make
errors in carrying out their plans, and *” Mr. Pratt ‘‘ should have
been so careful with his letter that he did not stultify himself
with his own pen.”

I will agree with Mr. Pratt that ‘“ M.C. reproduction is
accepted by many as the nearest approach to good quality obtain-
able through our congested ether,”” and, in fact, I will add that
it happens to be my own opinion, too, but it is also my opinion
that none of the moving-coil loud speakers on the market, nor
any of those described in 7'he Wireless World or elsewhere, are
good enough for a critical musician. I may be wrong, but that
1s what I think.

Finally, I have no ‘‘secret of reception.” I gave, in my letter,
what I considered one required for really good reception. If
Mpr. Pratt likes to make, or have made, a receiver, amplifier and
loud speaker to conform to these requirements then he will have
really good reproduction. Until he does he won’t have it, and
that is all there is to it. H. A. HARTLEY.

Isleworth, Middlesex.

¢ )

AVOIDING DETECTOR DISTORTION.

Sir,.—With reference to the article by F. M. Colebrook, on
‘“ Avoiding Detector Distortion,”” in the May 20th issue of T'/he
Wireless World, it may be of interest to you to learn that I
had previously modified my detector circuit to the push-pull grid
rectification circuit mentioned in the article, the idea having
been inspired by your previous articles describing the Science
Museum Receiver. A diagram of my detector and L.F. circuit
is appended. On testing this circuit, it was found that the
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general quality, particularly of the high notes and the ‘s
sounds in speech, was improved out of all expectation. 1In
fact, the ‘“s’’ sounds are now almost natural on my 66R loud
speaker. Sensitivity is also greatly improved.

It has been found necessary, however, to omit altogether the
usual ““H.F. by-pass” condenser, shown in dotted lines on
the circuit diagram, otherwise violent and centinual- oscillation,
presumably of the detector stage, occurs at a supersonic fre-
quency, though this oscillation, curiously enough, ceases on
breaking the filament circuit of either of the 2 S.G. valves pre-
ceding the detector stage. Bearing in mind that this phe-
nomenon has only occurred since modifying the detector stage,
I would welcome any comments that you cculd make on it.

In conclusion, I would like to say how much I appreciate
The Wireless World, and consider that it is the only wireless
periodical that treats its subject in a systematic and thorough
manner. E. C. H. FEATHERSTONE, Lieutenant, R.N.
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value may bé used: There will be no
difficulty in determining ‘the-actual volt-
ages applied from the various tappings
if it is realised that the potential drop
between X and. Y is strictly proportional
‘to the amount of resistance in- circuit.
For example, if the -(3.B.2 tapping be
made- at the centre point, a- voitage of
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QM"”W%&%&%“M suitable for the input_circuit, as its

i ) use would tend to introduce long-
i wave interference. Am I correct in
‘assuming that_these strictures apply
only to the type of filter coupling in
which the two circuits are linked by
a large condenser which is common

to both?

Replies to Readers’ Questions of General Interest.

Technical enquiries addressed lo our Information Department are used as the basis of
the replies which we publish in these pages, a selection being made from amongsl those
- questions which are of general inferest. :

Power Transformer Defect.

It is found that the various voltage out-
puls of my eliminator power trans-
former have increased sensibly since
the component was first put into
use : do you think that this will be
due to the fact that a short-circuit
has developed across a number of
the primary turns, thus réducing the
reactance of this winding, and allow-
tng an increased primary current to
flow? .

No; almost invariably the effect of a
short-circuit across a part of the primary
winding is to bring about a reduction in
secondary voltage, and not to increase it.

We can only think that your compara-
tive voltage measurements have been
taken under different conditions as to
load, or, alternatively, that the mains
supply voltage has changed.

The insertion of a suitable resistance
in series with the mains and the primary
-winding will prevent the possibility of
damage to the valves; as you apparently
have access to an A.C. voltmeter, the
right value for this resistance can . easily
be determined by trial and error.

0000

Contrary to Regulations.

It would seem to De quite possible to con-
nect a half-wave rectifying walve
directly to A.C. mains without-the in-
termediary of the usual power trans-
former. By omitting this component
the - cost of an eliminator would be
greatly reduced; will you please tell
me if there is any serious objection to
this plan? .

Theoretically, there is no need for a

transformer if it is assumed that the

mains voltage is suitable for application
to the rectifying valve, or if some limit-

ing device be included in the circuit. But -

H.T. transformer. It should be pointed
out that, in any case, a step-down trans-
former is practically essential for heating
the rectifier valve filament, and the extra
cost of an H.T. winding is not very
great.
0000
D.C. Bias Battery Eliminator.
Although 240-volt D.C. mains are avail-
able, I do not-at present use this
source of supply for feeding my set,
excepting ndirectly for charging
I1.7. and L.T. accumulator batteries.
Will you please tell me, if it 1s
possible, how to obtain grid bias
voltage from the mains. I have a
10,000-0/m resistance, with a number
of tappings, which [ believe would
be suitable. A maximum bias volt-
age of about 30 is required.
Grid bias voltages can be obtained from
a D.C. mains supply, although it is rather
unusual to do this, except in the case
of a set deriving H.T. current—and often
L.T: as well—from the same source.
In Fig. 1 we give the circuit of a simple
eliminator, which should prove quite
. satisfactory. Your 10,000-ohm resistance

~condenser -
_potential ends will not be responsible for

Yes; the type of filter in which the
component circuits are linked by a small
joined between their high-

long-wave interference troubles.
0000

Gramophone Volume Control.

It ceems that, in almnost all modern radio-
gramophones and receiving sets with
provigion for the use of a pick-up,
volume 1s controlled by a potentio-
meter shunted directly across the
pick-up. In my own set, which com-
prises an H.F. stage followed by a de-
tector and two low-gain resistance-
coupled stages, this operation is
effected by means of a potentiometer
in the anode circuit of the detector—
this valve, of course, becomes an L.F.
amplifier when the set is used for
gramophone work.

Do you think that it would be pos-
sible to improve upon my existing ar- ~
rangement by adopting what seems
to be the more conventional plan?

This is largely a matter of convenience.

Provided that your detector valve, when

negatively biased ‘to act as an amplifier,

will serve as a potentiometer. can . accept the maximum voltage im-
G.B. + A A
- 50,000 Q P
I | GBg

9 (23
@ ] z
o TC e =
-+ |G.B.g § ==4 mfds FUSES 2
——— S &

: G.B.g—

Assuming a 240-volt supply,

in practice this plan is seldom adopted,

. ! - Fig. 1.——Simple grid bias eliminator for D.C. mains.
and is not countenanced by official regula-

200 volts are absorbed by the 50,000-ohm resistance, leaving 40 volts for bias pur-

tions and recommendations; by using a
double-wound transformer of the usual
type, ‘the receiving apparatus can be .ef-
fectively isolated from the earth and
mains supply, and the risk of damage
through short-circuits is greatly reduced.
Moreover, ‘'we think that you :over-esti-
mate-the economy-effected by:omitting the

poses across the tapped potentiometer.

By arranging matters as shown, a
voltage drop of 40 volts will exist be-
tween the points X and Y on the poten-
tiometer ; this is rather greater than you
require, but it is as well to have some
latitude, and by choosing this voltage a

_limiting resistance.of a readily obtainable

www americanradiohistorv com
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pressed on its grid by the pick-up without
overloading, there 1s not the slightest
reason why the arrangement you are using
should be wunsatisfactory. We cannot
think that any benefit would result from
making a change, unless this valve is a
present being overloaded. a
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An Urgent Obligation of the B.B.C.

country the skill of designers has been severely

taxed in the endeavour to produce receivers
operating satisfactorily on both the long and medium
wavelengths, and the production of such sets has been
costly in the extreme as compared with what it would
have been if reccivers had been required to function only
on a single wavelength band. The time has now come
when our manufacturers have perfected dual wavelength
receivers, and nowhere else in the world has such an
exacting job becn attempted with such gratifying results.
To-day the manufacturers are in the position of being
able to reap the reward of their endeavours by produc-
ing these dual wavelength sets at low prices whilst giving
the purchaser the benefit of the falling costs of
production.

But to what end has the British manufacturer grappled
with this handicap in design and production? - The
answer, in our opinion, TYesis
entirely with the B.B.C. The early
policy of broadcasting here has
saddled the B.B.C. with a very
grave responsibility, yet instead of
maintaining the importance of the
long-wave station, the B.B.C., as
we have pointed out repeatedly in
these columns, has tended during
past years to make the long-wave
transmitter merely a distributor of
scrappy  information, combined
with a duplication of programme
matter sent out from the shorter
wavelength stations. So serious is
the position that we gather that
manufacturers here are considering
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SINCE the ecarliest days of broadcasting in this
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whether it is worth while to continue to provide for long-
wave reception at all in their future receivers.

The policy of the B.B.C. in this respect is, in our view,
the most disastrous ‘‘let down’ for the British set
designer which could have been devised even if it had
been deliberately carried out by the B.B.C. having this
object in view. The B.B.C ought not to be in a posi-
tion to juggle with its policy in such a way as to harass
the British manufacturer and add to the already serious
enough difficulties which he has had to contend with in
adapting his receivers to those constantly changing con-
ditions over which neither he nor the B.B.C. have any
control.

But, apart altogether from these considerations, the
long-wave station 1s indispensable over vast areas of
the country, besides which it is regarded abroad as
representing British broadcasting by reason of the fact
that its superior range makes it audible all over Europe.
Just as it has been the duty of the
British manufacturer to supply
receivers capable of receiving the.
long-wave station, so is it now the
imperative duty of the B.B.C. to
provide essential programmes for

which these sets have been
designed.
The proper attitude for the

B.B.C. to adopt would be at once
to make the programmes of 5XX
so attractive and distinctive as to
be indispensable to the listener.
1t should be a one hundred per cent.
national transmitter, and cease tc
act merely as an alternative for the
medium-wave programmes.
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custom of the lay Press to depict the use of port-

able wireless receivers in all sorts of unsuitable
and even absurd situations. Indeed, the writer feels
that he has rather missed a journalistic opportunity, and,
to be in the fashion, should have linked up with the
latest craze ; by fitting a couple of shoulder straps to the
little set to be described in this article, it might aptly
have been described as the ** Hikers’ Two,”’ and would
then have been accorded nation-wide publicity.

All this clap-trap has rather tended to bring into un-
deserved disrepute the practice of listening to broadcast-
ing when away from home, and the average sensible
citizen is inclined to think that the only advantage of a
self-contained set is that it may be moved from one room
to another. In this opinion

)l j\'ER since broadcasting began, it has been the

JULY 8th, 1931,
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A Compact and Inexpensive
Receiver Designed to Fit
Into a Gramophone Record Carrier.,
By H. F. SMITH.

consider any other circuit arrangement but a detector-
L.F. combination. Worth-while H.F. amplification is
ruled out on the score of excessive bulk, while, for the
same reason headphones are infinitely better than a
loud speaker. Provided that good control of reaction
can be obtained, the range of such a set is extraordin-
arily good, thanks largely to the efficiency of modern
valves. If the signal pick-up of the frame is found to
be inadequate, as it may be in remote districts, a rudi-
mentary external aerial may be added to make good any
deficiency in signal strength. Under fair conditions, a
modern high-power broadcasting station should be well
received at considerably more than fifty miles’ distance
in daylight on the built-in frame aerial alone. At night
time Continental transmissions may often Dbe heard

under the same conditions.

he is surely wrong; occa- FRAME

Reference to the accom-

sions sometimes arise when

a portable receiver is really U

desirable, but hardly often

enough to justify the pur- -—'L\——J

chase of an expensive nuilti-

valve outfit. lA
Ignoring the question of

cost altogether, it is a fact TE‘

that most of these sets are

show that the regencrative

‘ panying circuit diagram will
| detector valve is connected

rather too heavy and bulky

an In a throttle - controlled

S‘J‘\% ﬁ_-w =0a ‘“Hartley ’ circuit.  This

R @o T is an arrangement that has
1S D= —uy | been popular with IVireless

03I Ré World readers for some

T _.r. | time, and experience shows

that, judged on a combined

So—=+L T

for transport in these days
of ““travelling light.”” What
seems to De needed is a
genuine lightweight  cet,
which can be carried with-
out any trouble, occupies hardly any space, and is cheap
enough to build for occasional and intermittent use
only. Obviously, it will not compare, in the matter of
performance, with more ambitious sets, but there is
no reason why it should not satisfy all reasonable re-
quirements.

For a receiver of the kind with which we are con-
cerned, it is, practically speaking, hardly necessary to

mid. ;

Fig. 1.—Complete circuit diagram. G, tuning condenser, 0.0005

Cy, reaction feed condenser, semi-variable, 0-:0001 mfd.

max. ; Cy, 0:0003 mfd.; Cy, 1 mfd.; C4, 0:002 mfd. R.C., reaction

condenscr, 0°0005 mifd.; R, grid leak, 2 megohms; Ry, bias re-
sistance, 400 ohms.

basis of simplicity, effect-
iveness, flexibility, and
smoothness of reaction con.
trol, it is impossible to
devise anything  betler.
Anode circuit impulses are fed back to the grid circuit
through the small semi-variable condenser C,, the actual
amount of reaction feed-back being controlled by vary-
ing the by-pass effect of condenser R.C. ; as the value
of this capacity is reduced, a greater proportion of the
total available H.F. energy is deflected through the feed
condenser. The centre-tapped frame aerial acls as a
combined tuned grid coil and reaction winding.
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The Lightweight Portable.—

There is nothing unconventional about the trans-
former-coupled output valve, except that iree bias 1s
included. By doing this, an extra battery is avoided,
and the advantage of more or less automatic compen-
sation for variations in H.T. voltage is obtained.

As a container for the set, a gramophone record
carrier, intended to hold
twenty-five discs, has
been chosen. It is cheap,
costing some three or four
shillings, and can be
bought from most E
gramophone dealers, or i
trom stores like _~ "
Gamage's. The dimen- |
sions of these cases are
almost exactly what one
would wish, and they
have the additional ad-

Y
e

j o wes

~ o

The complete réceiver, removed from its.case, as
seen fram front ard back. Note that the bias resistance and large
by-pass condenser are secured to the under-side of the baseboard; also mounting of the L.F. transfarmer.

H 5
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vantage of being neat, light, and inconspicuous ; they are
quite strong enough to withstand ordinary usage.
Internal measurements of the case actually used are
approximately Izlin. in height and width by 3%in. in
depth. So far as can be ascertained, these dimensions
are more or less standardised, but prospective builders
of the set are advised to check this point before begin-

oy

: ning to make the
i wooden framework, in
which all components
are mounted, and
i which also serves as a
{ support for the frame

] aerial. Its size may
be modified to an ap-
| preciable extent if
emF 5AvoRY [ RRE necessary.
paimsi NADE 1 The framework is

- the anly part of the set
that cannot be ob-
tained ready-made ; its
construction is quite a

simple task for the
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The Lightweight Portable.-—

amateur, but no doubt the local joiner would undertake
the work for a few shillings if desired. As shown in
Fig. 3, in which full details are given, plywood is used
throughout ; the thicknessofthe panelislin., and this is
set back trom the front to allow a clear inch of space for
the condenser knobs and switch, which project from the

JULY 8th, 1931,

the better of the two, and should certainly be adopted
if it is expected that the set will be used for reception
of 5XX at considerable distances with an added ex-
ternal aerial ; in these circumstances the use of a loaded

frame is, of course, quite sound practice.
All components, except the batteries and L.F. trans-
former, are mounted on either the baseboard or front
panel ; it has been considered unneces-

sary to prepare the usual dimensional

layout diagram, as positions will vary
: if one or more parts of different size to
E { those chosen by the writer are used.
A In any case, the relative positions are
clearly shown in the accompanying
illustrations, and layout is not of vital
importance in any detector-L.F. set.
There are, however, one or two

TO
FRAME AERIAL : . o
ot points that should reccive attention.

It is desirable to wind the aerial to-

C.T.
== FRAME AERIAL

- oF wards the rear of the frame, so that it

will be some distance away from the
operator’s hand, thus avoiding capacity
effects. Similarly, a tuning condenser
dial with a metallic screening plate that
may be directly earthed is a refinement
that is definitely worth while; the only
real drawback of the throttle-controlled
Hartley circuit is that both ends of the
tuned grid circuit are at high oscillating

Fig. 2.—Practical wiring plan, with components
as nearly as posslble in thelr actual relative
positions. An earthing connection for the funing
condenser screen plate is shown in dotted lines.

front. It will be found advisable to
assemble the baseboard, panel, and
vertical partition (which forms a com-
partment for the head phones) as a
separate unit, and to secure this in
position with wood screws after mount-
ing and wiring the components.

A series of slotted wooden blocks are
secured to the outside of the frame to %[[
act as supports for the loop aerial,
which  consists of eighteen closely
wound turns of No. 24 D.C.C. wire, J
tapped at the centre point.

At this juncture it should be pointed
out that no provision for long-wave
reception is made, as experience shows
that the average user of this type of set
does not need it.

The fitting of a second frame wind-
ing in such a restricted space is a matter

]
1%

3 ) :
s pLywoop 8

of some difficulty, and, if the alterna-
tive method of loading the frame is

\\j’/,

adoptcd, signal pick-up will be rather Fig. 3.—Constructional details of the wooden framework, as seen from the back.

paor. However, the second plan is

Position of holes for the panei components may need slight alteration if the opening of
the container actually used is different jrom that of the original case.
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9 Variable condensers, solid dielectric, 1 2 Plug sockets, with insulating bushes ....(Clix
0.0003 mfd. ...... (Polar “Trimmer” Type) i LIST OF PARTS REQUIRED. 1 Ou-goﬁ switch. . veveoeoen (Bulgin, Type (5.423
1 Slow-motion condenser dial (Ormond LS —— i 2 Spade terminals ........c.oeoeeeeoiions (Clix)
. Miniature Type) 1 Semi-variable condenser, 0.0001 mfd. 2 Wander plugs ........ooociiiivaniann. (Clix}
1 Fixed condenser, 1 mfd, («Helsby™’; MAKIIUIL 4\ esveaeenevneerrenns (Formo) 1 L.T. accumulator, 2 volts (Ever Ready,
British  Insulated Cables, Ltd., 1 Grid leak, 2 megohms ......i..... (Dubilier) Cat. No. 2123)
Prescot, Lancs.) 2 Valve holders. .......ceevseivonnenns (W.B. 1 H.T. battery, 54 .volts (Ever Ready,
1 Fixzed condenser, 0.0003 mfd, with grid T H.F. ChOKE ....ovvuguvovonanarnenss Telsen Cat. No. W.14)

leak clipS.....cooovvnns (Dubilier, Type 620)
1 Fixed condenser, 0.002 mfd. (Dubilier, Type 620)

This list gives the actual components used in the construction of the set.

1 L.F. transformer

1 Fixed resistance, 400 ohms

1 pair headphones .................. (Ericsson)
Case, wood, screws, wire, sleeving, etc.

There are certain instances where alternatives of other manufacture may be

introduced, but readers must take into account the quality and suitability as regards dimensions when adopting a substitute.

potential, and hand-capacity effects will be troublesome
unless these precautions are taken.

As the L.F. transformer is screwed to one of the ver-
tical frame members, and is not a part of the receiving
unit, it will be necessary to complete the wiring of this
component after the main assembly has been placed in
position.

Regarding the choice of valves, it is permissible to
use “‘general purpose’’ types, with A.C. resistances
around 20,000 ohms, for both detection and L.F. am-
plification, but a good specimen of the “L*" class will
generally be preferred for the latter function. The
valves actually used by the writer are Osram H.L.210
and L.210; any radical differences in characteristics may
necessitate a change in the value of
R, (the bias resistance) but, as a
matter of fact, these free bias de-
vices are largely self-compensating.
For instance, if an output valve of
higher impedance be substituted,
anode current will be less, and so ¥
bias voltage developed across the i
resistance will fall, as it should do.

Operation of a set with throttle H
reaction differs from the more con- i
ventional arrangements in that
sensitivity is increased as the reac-
"tion condenser is decreased in
capacity. To make the initial ad-
justments, it is best to-set this con-
denser so that its fixed and moving
vanes are about half-enmeshed (or
a little more) and then to manipu-
late the semi-variable feed condenser
knob (C,) until the set is just oscil-
lating. The adjusting screw of C,
may then be locked in position, as
control of regeneration can now be »

b S B s

The receiver in its case—just
the thin3 for the holidays.

justment should preferably be carried out when the set
is tuned to a wavelength of about 300 metres. -

If the set is to be used on rare occasions only it may
be preferred to substitute dry cells for the L.T. accumu-
lator, which, of course, will need periodical recharging
whether it be used or not. Information on this subject
was given in the ‘“ Hints and Tips’’ section of The Wire-
less World for June z4th, where it was shown that the
valve filaments might with advantage be connected in
series.

If occasion arises to use an external aerial-earth sys-
tem it should be realised that quite a short length of
aerial__some 10 or 15 feet—will generally be enough.
There is ample room inside the container to accommo-

date coils of suitable wire, which
may be fitted with plugs ready for
insertion into the sockets provided.
If a long aerial is ever used it should
be connected through a small fixed
condenser of about o.0001 mid.;
otherwise, the tuning range of the
set will be unduly restricted by the
addition of an excessive  aerial
capacity.

It is as well to select a pair of-
phones which may be folded up
easily and quickly so that they will fit
into the somewhat limited space that
is available for them. The phones
used in the set illustrated have been ..

, found particularly convenient.

An H.T. pressure of 54 volts, as
supplied by the battery specified, is
quite high enough, but no harm is
done by substituting a normal 6o-
volt battery, provided it can be fitted
in.

(This receiver 1s available for in-

)

effected entirely by the throttle con- hd
denser R.C. This preliminary ad-

3 spection at the Editorial Offices, 116-
117, Fleet Street, London, E.C.4.)

TESTIMONIAL FOR THE AMATEUR.

STATEMENT made some years ago by Dr. Eccles,

F.R.S., was recently quoted in these columas to
give support to the claims of the amateur to have
contributed in no small degree towards the develop-
ment and rapid progress achieved by wireless and broad-
casting. >

Recently we have come across dnother testimonial
which gives further support to the claims of the
amateur. Professor E. V. Appleton, F.R.S., speaking

B 7

at the British Association Meeting at Bristol in 1930,
referred to the work of the amateur in some detail and
stated: ““Here I would like to observe, in passing,
that no subject seems to have been more fortunate in
the assistance rendered to it by amateur experimenters
than that of wireless transmission. It is agreed by
those best qualified to form an opinion that it was the
amateurs who discovered the extraordinary suitability -
of-very short waves for long-distance propagation.”’
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FIYHE low-frequency
transformer has had a
chequered history. 1In

the pre-broadcasting era it

was, of course, used in most
receivers, but towards the cnd
of 1923, as the problem of
securing quality in. tclephonic
reception commenced to assume

Importance, it began to be the

subject of much criticism. It

is interesting to find that in a

lecture to the Radio Society of Choi

oIce
that year Mr. H. A. Thomas
used these words: “It is
owing to the fact that valves
may so easily be hooked to-
gether by iron core transformers in cascade, and also
that the average wireless enthusiast is rarely a musician,
that little, if any, research in the improvement of
articulation has been attempted by the experimenter.”’

In the following years much attention was paid to other

methods of coupling low-frequency valves, and the

LF. transformer fell into some disfavour. Little by

little, however, it came to be realised that the alter-

native methods of L.I'. amplification were by no means

immune from peculiar disadvantages of their own, and

that, when properly designed and efficiently used, the

transtormer was invaluable for its own special functions.
‘The modern principles of L.F. trans-

Simplified Calculations for

of Correct Valve
Turns Ratio.

By W. A. BARCLAY, M.A.

JULY 8th, 1931.

show that L.F. transformer
amplification is now almost
standard practice.

The performance of the
coupling unit as a whole de-
pends as much upon the ampli-
fying valve as upon the
transformer, and it is im-
possible to study the action of
the two apart. It will be the
object of this article to describe
two alignment charts which
illustrate usefully the effect of
each of these factors upon the
total magnification realised by
the stage. These charts pro-
vide in compact form a sort
of ““ ready-reckoner ’ by which
the performance of L.F. transformer coupling may be
readily estimated under varying conditions, and by
means of which, also, the best values of valve constants,
transformer ratio, etc.,, may themselves be rapidly
estimated in order to secure any required standard of
performance.

To make use of these charts, no familiarity
with the underlying theory neced be presupposed ;
nevertheless, before entering on a description of their
properties, it will be convenient to sketch in briefest
outline the clementary principles of L.I°. transformer
action.

the
and

The Simple Theory.

former amplification were set out in 1924
by D. W. Dye in a masterly series of
articles in Experimental Wircless. Before
this epoch, in what might be called the
“ dark ages,” most experimenters had to
be content to hook up an “ Ora” valve
(of blessed memory) with a ““ hedgehog
transformer (Government surplus) and
hope for the best. With the limited
apparatus then available, the proper
adjustment of transformer to valve was

In the first place it is usual to make
some simplifying assumptions which can
be modified later. For the present, then,
we neglect (4) the effect of resistance in
the coil windings ; (b) losses due to mag-
netic leakage in the generated flux, and
(¢) the reactive effect of the magnetising
current. The transformer is then more or
less “ideal,” and if it be connected
between the valves Vi and V, as in Tig. 1
we may regard it abstractly as acting in

for most a counsel of perfection, and
interest chiefly centred in the production
of satisfactory signal strength (**with
phones on the table”). Only within recent years,
since the demand for quality reception provoked the
development of the high-class instruments now upon
the market, has the experimenter been able to benefit
from the theory. Indeed, an examination of {he
recrivers on view at the recent exhibitions went to

Fig. 1,—Connections of L.F.
transformer.

the plate circuit of V, precisely as would
a resistance equal to the resistance in the
secondary circuit divided by the square
of the turns ratio. Now, the windings being themselves
assumed to be without resistance, this secondary
circuit resistance is, of course, the input resistance of
the valve V, and is commonly of fairly large amount- -
usually some hundreds of thousands of ohms. This
high value is usually achieved by the ‘introduction of
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Making the Most of the L.F. Transformer.—

grid bias voltage, the resulting thermionie action in
the valve allowing only an infinitesimal current to pass
in the grid circuit.” 1f we denote the A.C. plate resistance
of V, by R,,, and the A.C. input resistance of V, by
R,, we can substitute for the circuit of Fig. 1 (as far
as alternating currents in the anode circuit of V, are

Here the resiztance — 22

concerned) that of Tig. 2.
n®

represents  the fictitious load in  the
primary due to the existence of R,, in

Wireless 31
World

variables may be demonstrated by a single applica-

tion of a straight-edge. The two lower scales bear
respectively numbered graduations for the ratio R”‘)‘
1

and for S. In the upper part of the diagram is a numbered
network of straight lines and curves, the lines represent-
ing values of the turns ratio », while the curves give
values of w. A straight line joining the appropriale
Ry

Rlll

value of {0 the point of intersection of the given n-line

and p-curve will meet the S scale wm the

the secondary, so that the total cffective
R.’IZ
nt’
1f E,, denote the impressed alternating
E.M.I. on the grid of V,, p being as usual

resistance in the anode circuit is R ;4

Rp1 RGQ
n2
~,
PE€1

required value of stage magnification.
Suppose, for example, that the anode A.C.
resistance of V, is 20,000 ohms, its
magnification factor 6, and the A.C. input
resistance of V, T megohm. Iurther, let
the turns ratio of the transformer be 5.

the amplification factor, the E.M.I. opera-
ting in the primary circuit will be, in
ffct, pE,,. It is now evident that the
fraction of this voltage cxpended across

the transformer will be
R.'IZ
nt
Rl
3
Rm i
of the whole. Putting v = this voltage across the
primary terminals, we thus have

%2

R,,
=2 X pE
= n i oL #EalRuz
R . Ry n*R, -+ Ry
1 T n

But, owing to the ‘" transforming~ properties of the
instrument, the voltage across the secondary coll 1s
n times that across the primary. If, then, E,, denote
this sccondary voltage, which is that applied to the
grid of V,, we shall therefore have

neE Rys

- H;Rlll Rv‘.’..

Writing S for the ratio =%, or the “stage gain " in

“g1
voltage of the whole conpling, we arrive at the cquation
. Eaz L R g
E,, #°R, + Ry

This formula is a very instructive one, and is, indeed,
fundamental in transformer working under the limita-
tions noted at the outset. Unfortunately, it is not one
of the simplest type, and perhaps on that account is
not so well known as it might be. In order to facilitate
its use, and, more important still, to cnable readers to
visualise at a glance the relations which the various
symbols bear to each other, the alignment chart of
Fig. 3 has been designed. On this diagram, ranges for

g2
i Rnl
so that the ff:ct of varying each upon the others may
be studied separately, and at a glance—no calculation
at all being necessary.

individual values of ¢, #, S and the ratio arc shown,

Alignment Chart for ¢ Ideal” Transformer.

The chart is an example of ** four-variable ” align-
ment, in which the numerical relations between four

B9

Fig. 2.—Equivalent circuit
of L.F.transformer neglect-
ing the effects of magnetising
current. The secondary load
appears as an extra resist-
ance in the primary circuit.

Ryq
RDl’
which in this case is 50. Joining this
value to the point in which the line n = 5
intersects the curve u = 6, we readily find
that the theoretical stage gain is 20.

It will be seen that we have here a very convenient
means of studying just how the stage gain is going to be
affected by any change in the_values of the valve or
transformer constants. 1f, for example, a greater turns
ratio, say n = 0, is used for the same p, the resultant
amplification will increase slightly, being now 21, and
we can sce further that the maximum possible stage
gain with this valve will be secured when the turns ratio
is in the neighbourhood of 7. The total stage gain under
these conditions is, however, only slightly over 21, and
it will be realised that little advantage has been gained
by increasing the turns ratio beyond 5. It is probable,
indecd, that many disadvantages will accrue by so
doing, as the effects of resistance, self-capacity, etc.,
which we have neglected in this account, all come into
greater prominence as the windings are increased.

If we are dealing with a given transformer, so that the
turns ratio is fixed, the chart shows the manner in
which the stage gain depends on the values of p and

We first find the value of the fraction

the ratio Ria,

Pl
depends on the valve V,, so that we have thus a rapid
means of comparison between valves for use with this

transformer.

Each of these quantities, of course,

Other Uses of the Diagram.

The utility of the chart is not, however, confined
merely to finding the stage gain. Unlike the formula
which it is designed to illustrate, it is quite universal in
principle, and can be used equally readily to find any

. R,
one of the four quantities p, 7, S and =22

»l
for the other three are known. [For instance, we might
wish to find the necessary transformer ratio to secure

when values

. . . Ry,
a stage gain of 4o using a valve of p = 9, the ratio Lk

R

being 8o. Joining the equivalent points on the two
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Fig. 3.—Alignment chart for L.F. transformer amplification.
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Making the Most of the L.F. Transformer.—
Jeft-hand scales, and producing to meet the network,
it is found that the curve for p = g meets the index line
in fwo points, corresponding to the transformer ratios
8:1 and 10:1. Each of these would, theoretically,
satisfy the requirements, but. practically, of course, the
smaller would be chosen as indicated above. If it should
happen that the position of the index line does not
intersect the required p-curve at all, this would simply
imply that a larger value of p must be chosen if the
desired magnification is to be obtained.

Space does ndt permit mention of all the interesting
features brought out by this chart. In particular, the

effect of varying the factor I;(“ should be noted. The
rl

passage of any considerable current in the sccondary is

Wireless 33
Werld -

equivalent to reducing the value of R,,, the input im-
pedance of V,, with consequent reduction of amplifica-
tion. On the other hand, the smaller the plate A.C.
impedance, Ry, of V,, the greater will be the stage

72
R,
resulting stage gain does not increase indefinitely, but
will be found to approach a definite limit determined
by the particular values of u and # in use.

The considerations dealt with above have all referred
to the case of the “ ideal "’ transformer. Although useful
in giving a preliminary estimate of performance, they yet
require to be somewhat modified in order to furnish
a more reliable approximation to actual conditions.
This modification will be discussed in the next part of
this article. (To be concluded.)

is increased, however, the

gain. As the value of

Complying with requests received from a considerable number of readers, a battery

model of our new superheterodyne has been developed and is to be

NEXT WEEK'S ISSUE.

THE SUPER-SELECTIVE FIVE

HE spontaneous popularity

! achieved by The Wireless
World Super-Selective Six, a
superheterodyne receiver for use on
A.C. mains, has created a pressing
demand for a similar set designed for
operation from batteries. The new

LISTS OF PARTS REQUIRED.

1 L.F. auto transformer, 7:1 .. (Varley Nicore)
1 1.F. choke, 20/30 henrys .. .. (R. . Hypercore)
1 Two-gang condenser, 0.0005 mid. and
’ drum dial  ....oooieeens (Polar Tub)
1 Variable condenser, 0.0005 mfd. and
. drumdial ...l (Polar Universal)
Grid leak, 0.1 megohm .......... %Ediswan)
Grid leak, 0.25 megohm .......... Ediswan)
Porcelain grid leak holder (Bulgin)
Fixed condensers, 0.0001 mfd. .. (Dubilier 020)
Y1xed condensers, 0.001 mfd. .... (Dubilier 620)
Fixed condensers, 0.1 mfd., 400v, D.C.

(773 S f(Dubilier, Type BB)
Fixed condensers, 1 mfd., 400v. D.C.

test .....iiiieiieiann (Dubilier, Type BB)
Fixed condensers, 2 mfd., 400v. D.C,

[ N (Dubilier, Type BB)
Fixed condenser, 4 mids., 400v. D.C.

[ (Dubilier, Type BT)
Pre-set condenser, 0.0005 mfd. max... {Polar)
Resistance, 600 ohms ............ (Watmel)
Resistances, 10,000 ohms (Watmel)

L RN

Resistance, 20,000 ohms .......... (Watmel)
Resistances, 30,000 ohms ........ (Watmcl)
Resistance, 50,000 ohms . (Watmel)
S.G. cell, 0.0v. .......... .... {Siemens)
G.B. battery, 16} volts ........ (Siemens, G3j
D.P. mains switch, with cutcheon

plate ...l {Bulgin, S56)
5-pin A.C. valve holders «........... W.B.)
Valve SCTEENS . ...vovunrenrrensns (Colvern)

1.F. transformers, 110 kc. ........ (Colvern}
Twin volume-c ntrol potentiometer,

25,000 ohms  .....viinotiiie (Colvern)
H.F.choke ..........vooooun (Wearite, HFO)
Aerial band-pass coil and screen . ... (Watmel)
Secondary band-pass coil and screen . . (Watmel)
Oscillator coil and,screen .......... (Watmel)
Slab €Ofl .. ivveiee i {Watmel)

Ebonite-shrouded terminals .
Bakelised panel, 21in.x 8in.x fin.
Bakelised terminal strip, 21in. X 2in.X &in.
Baseboard, 2lin. x 12in. 5
Wander plugs (Lisenin)
Sleeving, copper foil, wire, screws, wood, etc.

out long-wave

A e T R D

{g;"w - 2
5

receiver, which has five valves, is
provided with band-pass aerial tun-
ing, a new non-radiating frequency
changer, a special circuit for cutting
interference,
while being highly
arranged to avoid sideband cutting,
with its attendant distortion.

described in

The Batlery Operated
Five-valve Superheterodyne.

tireiy new-type valves are used which
have not been previously employed
in any receiver. Itis fitted with two
tuning controls, and a calibration
chart has been prepared, showing
station settings. The most sensitive
superheterodyne yet devised, com-
bining quality with selectivity.

and,
selective, is

En-

www americanradiohistorv com


www.americanradiohistory.com

) Wireless
Worldl

JULY 8th, z931.

A o e

D.C.

ALL- ELECTRIC

FOUR-VALVE RECEIVER

LTHOUGH the design of A.C. mains receivers
tends to follow more and more closely on con-
ventional lines, there is still a refreshing diversity

of opinion as to the best circuit arrangement for opera-
tion on D.C. supplies. Of course, the broad principle

of connecting filaments (or heaters) in series is almost

universally accepted in the interests of economy, but
with regard to smoothing and other essential details
every new set that makes its appearance shows points
of difference. The new G.E.C. set, though straight-
forward enough in its basic design, includes many
interesting features, of which the inclusion, judging
purely by results, would appear to be entirely justified.

When describing an A.C.
or battery receiver, it is
usual to ignore the filament
circuits, or at any rate to
dismiss them in a - few
words. But when a D.C.
supply is to be used this
part of the circuit becomes
of vital importance ; even if
we neglect all technical
difficulties, the question of
operating costs must cer-
tainly be considered.
Whatever we do, a consider-
able amount of energy must

filaments.
CONTROLS :

PRICE: £25 complete.

A Long-range Mains-Operated Set with Two
H.F. Stages and Ganged Tuning Controls.

SPECIFICATION.
GENERAL : Four-valve long-range receiver for operation
with an open aerial on D.C. supplics, 195-250 volts.
CIRCUIT : Two transformer-coupled tuned H.F. stages ;
grid delector, followed by transformer coupled pentode
with choke output to loud speaker.

Single-knob tuning control ;
inpul volume control ; on-off switch.

MAKERS : The General Electric Company, Ltd., Magnet
House, Kingsway, London, W.C.2.

is also smoothed by the same system, no extra choke
being inserted in the anode supply leads.

In the main D.C. circuit are included fuses, a voltage-
absorbing resistance, a double-pole on-off switch, and
another switch acting as a safety device, which is auto-
matically interrupted when the receiver cabinet lid is
opened. )

All H.F. circuits are coupled by double-wound trans-
formers with tuned secondaries. With regard to the
input circuit, this method confers the important advan-
tage of complete iSolation between mains and aerial-
carth system, in a manner that often proves to be more
satisfactory than the alternative plan of fitting blocking
condensers in the aerial and earth leads. The H.F.
valves work with zero grids, while the detector, operat-
ing on the grid principle with a relatively high anode
voltage, is biased positively,
as is usual when valves of
the ““battery ’” type are em-
ployed.  Incidentally, it
may be mentioned that the
valves used in this receiver
—Osram  S.215, H.z10,
PT.625-are specially
chosen with regard to con-
stancy of filament charac-
teristics for D.C. operation,
and bear an identifying
mark.

Reaction between anode
and grid circuits of the de-

Series-connected

reaclion ;

inevitably be dissipated as
heat, and it is up to the designer to reduce this wastage
as much as possible.

The directly heated valve filaments of the Gecophone
““ All-Electric D.C. Four,”” with which we are now deal-
ing, are, as already implied, connected in series ; those
valves consuming considerably less than the maximum
current are shunted by a parallel resistance of low value
which passes the surplus. The output valve, which
takes the heaviest current, is also shunted (but by a
high resistance), so that a path is provided for the anode
current of all preceding valves.

Filament circuit smoothing is effected by a pair of
low-resistance chokes of special design, one of which
1s inserted in each mains lead, in conjunction with the
usual high-capacity condensers. High-tension current

tector is controlled by a
differential condenser with an earthed rotor, and coup-
ling between this valve and the pentode is effected by
a directly connecled transformer. The loud speaker,
which is shunted by a tone-correcting condenser and
resistance, is fed through a choke-capacity flter. A
pressure of about 150 volts is applied to the output
valve anode and screening grid.

With regard to details of construction, the set is
similar to the battery and A.C. models made by the
same firn, and which have already been described in
these pages. Here we have an illustration of the advan-
tages of modern production methods; it would clearly
be economically impossible to set up the machinery
for making so many—and such well-finished—intricate
parts unless a large output could be absorbed. But in
B 12
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The New Gecophone.—

spite of the fact that most of the chassis parts, and
many of the electrical components, are interchangeable
between the various models, there is no suggestion of
compromise ; indeed, the present D.C. set might have
been designed ab initio for its special purpose,

It is unnecessary to devote much space to the actual
details of construction. With the exception of the tuning
condenser, which is included in a separate three-unit
ganged and screened assembly, the components asso-
ciated with each H.F. stage are mounted under rect-

Wireless
Worrld

JULY 8th, 1931.

the tuning scale—which, by the way, is calibrated
directly in wavelengths. Reaction and turning knobs,
which are naturally those most frequently used, are
towards the front, and consequently in the most con-
venient position. All controls may be operated while
resting the forearms on the table. No doubt after a
little practice one becomes used to the direction of
rotation of the reaction and volume-control condensers,
but it seems rather a pity that they are not arranged
both to turn in the same way to increase or to decrease
the strength of signals.

SAFETY SWITCHM;A'F_‘.-S-—
-L I FUSES
1 [ 36
f T3
-1 [ g T 96
J.W
L’::fJ i ~v=r!
1 5
> MAINS i_j_ l &
E “ | ¥ r Eirir
- T o (-3 -
R

Complete circuit diagram ot the G.E.C. receiver for D.C. mains operation.

angular screened covers, which are secured to a metal
base-plate. Under this plate is the smoothing equip-
ment and wave-range switching mechanism, which are
protected by a perforated sheet metal cover.

Medium-wave tuning coils are wound on threaded
ebonite formers, while the long-wave windings are in
evenly-wound sections. This method of construction
would appear to make for exceptionally close and easy
matching of inductance values.

The main voltage-reducing resistance is of unusually
small size, its winding being supported on a porcelain
tube and covered by a layer of vitreous enamel. It is
mounted below and slightly to the rear of the fuse
carrier, and is ventilated through a grille let into the
side of the cabinet.

Especial care seems to have been taken to make the
set as ‘‘safe’’ as possible, and to comply with all regu-
lations and recommendations dealing with this matter.
The metal chassis is ‘‘dead,” being entirely isolated
from the mains, except through condensers. As a
turther precaution it is observed that a leak resistance
is fitted in such a position that all the reservoir con-
densers will be discharged when current is switched off.

As in other G.E.C. sets, the controls are particularly
well arranged, being mounted at either side of the
cabinet ; the front panel is absolutely clear, except for

The filament series circuit is drawn in heavy lines.

An extended test leads one to form the opinion that
the receiver is singularly free of those unpleasant tricks
and unaccountable inconsistencies which so often mar
the performance of D.C. sets. Sensitivity is not excep-
tionally high for two H.F. stages, but it is more than
adequate to fulfil all reasonable expectations; any
sacrifices that may have been made in gain per stage
arc obviously compensated for by extra selectivity.
Even with aerial coupling set at maximum, the set
makes an exceptionally good showing in this respect
when compared with others having similar single tuned
circuits.  On the rare occasions when abnormally high
selectivity is needed it can readily be obtained, without
any special skill, by reducing the aerial series capacity
and tightening up the reaction coupling.

Perhaps the most attractive feature of the set is its
freedom from background noises; an almost complete
absence of mains hum is the best proof that the smooth-
ing system is really effective.

Quality of reproduction is characterised by a full
round tone, due to a well-marked lower middle register.
There is some attenuation of the very low frequencies,
but this is not objectionable. The higher frequencies
are present at good, but not excessive, strength.

Next Week's Set Review :—
THE McMICHAEL RADIOGRAMOPHONE.
B 14
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BRITISH PROGRAMMES ABROAD:
GOVERNMENT PROTEST.

Our Washington corvespondent reveals
that Sir John Reith, during his recent
visit Lo America, intimated that the
British Government would shortly issue a
formal protest to neighbouring foreign
countries, notably France and Holland,
against the use of their broadcasting
stations for the sale of time to British
advertisers seeking to reach the radio
audience in the British Isles.

Sir John stated that a few firms in
England, finding the British radio not
open to them for the sponsorship of pro-
grammes, because the British broadcasting
monopoly carries  no commercial  pro-
grammes, had gone to neighbouring
countries where regulations against adver-
tising do not exist. Their obvious intent,
le said, was to attract the home audience
to thair programmes in order to advertise
their products.

The British Director-General (writes
our correspondent) was firmly convinced
that the sponsorship idea was not for his
conntry. He said he felt certain that
the Governments of the few European
countries that permit commercially spon-
sored programmes along the American
plan would acquiesce in the proposal that
Vritish advertisers be barred from their
stations. [f foreign firms attempted to
exploit their goods in America via the
radio, he said, the American Government
would probably enter the same protest.

0000

FRENCH SHORT-WAVE TESTS.

The short-wave tests of the IFrench
Meteorological Office have proved very
popular in the past with British listeners,
who will be interested to learn that the
eighty-first group of the series will be held
on Saturdays, July 11th, 18th, and 25th,
the most important test being that on the
95th. The transmissions will be made at
frequent intervals from Paris (Eiffel
Tower) on 73.5, 36.7, and &2.5 metres,
and from Lyons on 60 and 20.15, begin-
ning at 9 a.ni. (G T

We understand that full schedules and
report forms will be gladly supplied on
application to the Office National Meteor-
ologique, 196, Rue de I"Université,
Paris, 7e.

0000

NEWCASTLE SOCIETY PROVIDES
CHURCH CHIMES.

All Newcastle has been interested in
{he installation of a loud speaker in the
belfry of Holy Trinity War Memorial
Church at Jesmond for the purpose of
providing chimes in the absence of a
peal of bglls. The demaonstration, which
recently fastonished local residents who
were awgre that no bells had been fitted,
was carfied out by the Newcastle-upon-
Tyne Radio Society. We are indebted
to Mr. W. Pope, hon. secretary of the
Society, for details of the amplifying
equipment.

The amplifier consists of an M.H.4
coupled by a Jrerranti A.F.5 to a D.A.60,
which is run at 500 volts from two G.U.1
mercury rectifiers.  Grid bias for this
valve is obtained from a separate rectifier
and transformer. The whole amplifier is
supplied  from 240-v. 40-cycle supply.

B I5
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Two B.T.H. pickups were used in
conjunction with a Novotone, which fed
through the amplifier on to three Brown
1.2 public address speakers.

The demonstration proved a great suc-
cess, but the Society feel that at least
twice the existing power is required. At
present the chimes, which are taken from
a gramophone record of change-ringing at
St. Paul’s Cathedral, London, can be
leard up to a distance of half a mile.

0000
WAVE DODGING ON PARIS
POLICE CARS.

To prevent jamming by the criminal
fraternity, the Daris police have hLit upon
the ingenious expedient of using a pre-
arranged order of wavelengths on theiv
radio cars, of which there are seven roam-
ing the French capital. Should interfer-
ence be suspected, the car comniunicating
with headquarters immediately changes
over to another pre-wrranged wavelength,
and, if necessary, to a third and fourth.

THE SEARCHLIGHT SPEAKER. One

of the battéry of new Marconiphone loud

speakers which diffused information and

music at the Hendon R.A.F. Pageant on
June 27th.
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‘Lhese lightning changes are effected at
a pre-concerted signal sent by either
station.

The police cars employ an aerial power
of 50 watts with a waveband extending
from 140 to 370 metres.

00QO0
BRITAIN'S BOOTLEGGERS.

American newspapers are giving a false
glamour to wireless pirates in this country
by printing glowing stovies of the Post
Office chase after * bootleg radio sets.”
The art of ** bootlegging,” as practised
in America, at least calis tov a certain
amount of pluck, which is a quite un-
necessary qualification for installing an
unlicensed radio set.

0000
CONGRESS TOQ FIGHT MAN-MADE
STATIC.

That an ** Anti-Static Congress '’ Is to
e held at the Paris Colomal Exhibition
in September next by the leading French
rudio clubs is an indication of the gravity
of the interference nuisance m lrance.
The arrangements for the Congress are
the outcome of an alliance between the
National Federation of Radio Clubs anil
the Central Committee of Wireless Asso-
ciations, both bodies being determined tun
stamp out the ‘* parasites.” Apparvently
the tramways are the great creators of
disturbance in the big aties, due to the
Lad state of the rolling stock.

We wish the Congress every success,
and shall hasten to add onr congratula-
tions if its members succeed in jostling
the tramways into action,

[elye R oa]
RADIO CIVILIAN BECOMES
COLON

M. Paul Breuot, who is virtually the
permanent president of the French Radio
Manutfacturers’ Association, served as a
commandant in the army. Although bLe is
wow a civilian, the French military
authorities have promoted him to Colonel
in recognition of his services to military
and civil radio.

[ ele)
WHY THE SETS WERE SILENT.
The * hicks,”’ or country cousins, m

America, have been badly deceived by a
radio manufacturer whose smart business
methods might have spread to other firms
but for the intervention of the Federul
Radio Commission. Apparently innoceul
purchasers have been bewildered by sets
which refused to work. and not until
pathetic investigations have been made
has the absence of ‘ toobs ™ beeu dis-
covered, In tuture, by order of the Com-
mission, the manufacturers must display
in type, as conspicuous as the price, the
fact that valves are not included
0000
REMOTE TUNING CONTROL.

Readers who have studied the article
on ‘“ Remote Tuning Control Systems
Adopted by American Manufacturers,’
which appeared in our issue of June 17th,
will be interested to know that Dritish
manufacturers are also turning their atten-
tion to this subject, and an important
patent covering certain methods of em
ploying dialling systems for this purpose
is owned by the Dubilier Company, su
that we may hope te see some interesting
developments in this direction in the
future.
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SILENCE TO ORDER.

Metal plates surrounded by asphalt are
said to compose the walls of the ** silence
chamber ” ‘which has been invented in
Copenhagen by Prof. Absalon Larsen with
the object of providing a retreat from
the noise of Joud speakers.

0000
SHORT WAVES FOR RADIO
. TYPEWRITERS.
Five short waves have been added to
the two Jong wuves granted by the

Federal Radio Commission to the Ameri-
can Radio News Corporation, a Hearst
subsidiary, which is developing an auto-
matic radio-typewriter system of news
distribution to newspapers in various
parts of the United States. The system
is the invention of William H. G.
Finch, a weil-known radio engineer, who
Is supervising its installation.

POST OFFICE RADIO EXPERT.

Mr. E. H. Shaughnessy, who retired
from the Post Office Engineering Depart-
ment lust week after forty-four years’
service, has been associated witl official
wireless activities for a long time and is
a popular personality in the amateur radio
world, It was Mr. Shaughnessy who un-
doubtedly hastened the raising of the ban
on amateur wireless apparatus soon after

Mr. E. H. SHAUGHNESSY, assistant chief
engineer at the General Post Office, who
has retired after 44 years' service. He is

a radio enthusiast and has always
strongly supported the amateur,

the War, and he also made it his dnty
to smooth away many of the almost in-
evitable differences “hetween the Dost
Office and amatears when experimental
facilities were still the subject of guarded
discnssion.  Mr. Shaughnessy also figured
prominently as a technical representative

Wireless
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of the Post Office’ at the formation of
the original British Broadcasting Com-
pany. He has been a familiar figure at
amateur radio conferences and is a past
vice-president of the Radio Society of
Great Britain.

0000

RADIO CHAIN ON GERMAN RIVERS.

We learn that trials are taking place
on the River Oder between Stettin and
Frankfurt with a chain of small 2- to
S-watt transmitters which will link up
with the tug boats and other small craft.
A wavelength in the neighbourlicod of
80 metres 15 used.

cooo
POTTED TELEPHONE TALKS.

A device by means of which every-
thing suid by both parties concerned in
a telephone conversation is recorded on
a magnetic steel wire in sueh a manner
that it can be reproduced at, any subse-
quent time is the latest advance in com-
munications technique announced by the
International Telephone und Telegraph
Corporation.

The record so obtained can be pre-
served as long as may be -required, but
1t is also possible to obliterate the message
so that the wire can be used over and
over again.

By reason of the recent association with

the International System of the Iichophon

Maschinen A.G., of Berlin, who have
been furthering the development of this
device, it is now possible to place this
conversation recorder at the disposal of
telephone users, and thus greatly increase
the usefulness of the telephone in all
countries in which the International
System operates telephones or provides
commanication equipment.

One of the important applications of the
conversation recorder is in connection with
long-distance cable and radio telephone
calls, but we can foresee many other possi-
bilities. The telephone recorder will teach
subscribers to weigh their words even if
it does not give them * mike fright " !

cooo
TRACKING A MOBILE TRANSMITTER.

A novel feature distinguished the annual
direction-finding competition organised by
Lt.-Col. Ashley Scarlett, of the Golders
Greem and Hendon Radio and Scientific
Society and held recently in the neigh-
bourhood of St. Albans. "Whereas in pre-
vious field days the direction-finding
groups have scoured the country in search
of the conccaled transmitter, on this occa.
sion the groups took up stationary posi-
tions along an imaginary line drawn abont
three miles west of Rickmansworth-
St. Albans, whilst the transmitting station
was mobile and under the direction of Mr.
Maurice Child, a vice-president of the
Radio Society of Great Britain. In all
there were five separate trausmissions of
ten minutes each, on a wavelength of 160
metres, from five different points at vary-
ing distances from the groups, the farthest
distance being 11 miles. A Tanchester
saloon car, belonging to the immediate
past president, Mr. Arthur van Zwanen-
berg, was equipped as a transmitting sta-
tion, the circuit was a loosely coupled
Hartley circuit associated with an absorp-
tion keying circuit, the power being eight
wiilts.
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The high tension was supplied by an
M-L converter, fed by the car’s accumula
tor, and took np very little space and was
most salisfactory. All the leading radio
societies in and around London had heen
informed of the meeting, and the ever-
increasing interest taken in these annual
competitions was shown by the record
number of entries. The judging was done
by Mr. RBarlon Chapple, Mr. Leslie
MeMichael and Mr. L. Fogarty, and their
task this year was made extremely difficult

Mr.
Maurice Child photographed with the

A ROAMING TRANSMITTER.

eight - watt transmitter which was
tracked by D.F. groups at the recent ficld
day of the Golders Green Soclety. A loose-
coupled Hartley circuit was used and
high-tension was obtained from an M-L
converter fed by the car accumulator,

owing to the very high stundard of the
work doue.

However, after some deliberation the
prizes were awarded as follows :

1. Messrs. Alexander Black,
Jones, R. T. Stock.

2. Messrs. A. G. Griffiths, J. C. Emer-
son, B.Sc., E. F. Clarke

3. Messrs, A. J. Brenner, B.Sc., W. A.
Hudson, M.P.S,, E. Handsley.

4. Messrs, E. H. Laister, J. F. Swan,
A. Tagent.

A very curious and interesting pheno-
menon was noted by one of the groups.
During one of the transmissions they
found themselves in the centre of a whirl
wind ; whilst all the surrounding trees and
grass were being Llown about, evervthing
in fheir vicinity was quite calm and still,
However, this forlunate position had a
serious disadvantage, as they were unable
to receive any of the transmission whilst
adjoining groups, less fortunately placed,
reported receiving extra strong signals.

Thus, whirlwinds must be added to the
long list of enemies of radio.

R. B.
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The Manufacture of
Photo=Electric Cells.

ELLS of all the metals giving photo-
electric emission under the action of

visible, ultra-violet and infra-red
light are produced. The methods of
manufacture are too numerous to be ex-
plained fully, but it is very interesting to
note the change which the sound film and its
attendant factory production of cells has wrought in
manufacturing methods.

In general, the alkali metal can be deposited as cell
cathodes by four methods:—

(1) Deposition from solutions.
widely used.

(2) Deposition by distillation.
general methods.

(3) Deposition by electrolysis.
sodium and potassium cells.

(4) Deposition by means of decomposing a compound
of the metal.

The otiginal method employed in the
of alkali metal cells was distillation. The
method of electrolysis through the glass
bulb is convenient for factory methods, and
some sodium cells on the market are made
by producing the cells as though they were
lamps. The sodium is then introduced by
electrolysis, and recently a method has
been devised for passing oxygen into the
finished cell through the glass and making
it more red sensitive. This type of
cathode is, however, still much less red
sensitive than that of the thin film caesium
cell.

The fourth method of deposition from a
compound is also suited to factory produc-
tion. An outline drawing of a cell of this
type is given in Fig. 8. To facilitate pro-
duction, the light sensitive surface is
formed on a separate silver-plated metallic
cathode rather than on the cell bulb. The general con-
struction of the cell is of a simple nature, consisting of
the semi-cylindrical cathode at the axis of which is
mounted the single wire anode. One of the difficulties
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Fig. 8.~—Detalls of construc-
tion of the B.T.H. photo-
electric cell, in which the
light sensltlve surface is
formed on a silver-plated
metallic cathode.
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g By H. R. RUFF, B.Sc.

(Engincering Laboratory,
The British Thomson-Houston Co.,
" Ltd.)
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of preparing cells of thick coatings

of the alkali metals is, as has been

mentioned previously, that the

metals, particularly caesium and
rubidium, and even, to some extent,
potassium, possess a vapour pressure at
normal temperatures, and tend to cause
electrical leakage between the electrodes.
The object in view in the manufacture of
thin film alkali metal cells is, however,
to retain only the very finest invisible film of the alkali
metals on the cathode. This is retained by the stresses
of atomic colhesion, and there is no tendency for it to
distil on to the pinch between the electrodes. Hence,
by choosing manufacturing methods to eliminate excess
caesium, the insulation resistance of the thin film caesium
cell can be made to be many thousands of megohms,
even with the electrodes mounted close together on the
same stem, .and the use of a single stem construction
makes for rapid production.

The Characteristics of Photo-electric Cells.

Photo-electric cells are made of so many metals and
in so many different shapes that it is difficult to classify
them. The cathode may consist of any of
the alkali metals or a combination of
them. It may consist of a thin film of
these metals, either on another alkali metal
or on a metal base, and may have present
an intermediate layer of some electronega-
tive material such as oxygen. With refer-
ence to the geometrical construction of the
cells, the cathode may be of any shape;
it may be deposited upon the walls of the
bulb, or on a separate metal plate, and the
cathode may surround the anode, or the
anode the cathode.

There is, however, one big division
which should be recognised ; a difference
should be made between vacuum and gas-
filled cells. In the former type of cell the
vacuum is presumed tc be so high that a
pure electron discharge passes from the
anode to the cathode. In the latter type a certain
amount of inert gas is present, and the primary electron
emission from the cathode surface is amplified by supply-
ing an electric field to produce ionisation by collision.

QATHODE
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The Photo Cell.—

With both types of cell it is usual to state the sensi-
tivity of the cell in terms of micro-amperes per lumen of
incident light. A lumen is the amount of light received
by an area of I sq. ft. placed 1 foot away from a light
source of one candle-power, and is hence measured by
means of the human eye. The wavelength-sensitivity
curve of the human eye is shown in Fig. ¢, and it will
be seen that the eye is most sensitive to yellow-green
light. It will also be seen that this curve does not
coincide with the wavelength-sensitivity curve of photo-
electric cells, and hence the relative response of a photo-
electric cell to light of different colours will not corre-
spond to the number of lumens of that light present, as

JULY 8th, 1931.

until saturation occurs. With the cell illustrated this
takes place at about 10 volts, and the curve above this
value is practically horizontal; although it still rises
slightly, due to the fact that the increased electric ficlds
drag from the cathode electrons which would otherwise
fail to emerge. The voltage at which this satura-
tion occurs depends upon the relative size and shape
of the electrodes, and the condition of the cathode
surface.

The variation of photo current with light flux is, as
shown in Fig. 11, rectilinear in well-designed vacuum
cells. This fact is very important, for most of the uses

measured by the human eye. In addition, cells are P |
influenced by radiation which has no effect upon the | u ]
eye, so that two light sources which appear similar to | & 5
the eye may excite an entirely different response from | ¥ |—
the photo-electric cell. Hence, one of the most impor- g 4 i ! -
tant characteristics it is necessary to know of a photo- | 3 | L
electric cell Is its wavelength-sensitivity curve.  Also, | _ 4 IR e d1.2
when a cell sensitivity is stated in micro-amperes per | Z L2
lumen, the light source from which the lumen is | & o y@“o\'
measured should be strictly defined. The wavelength- | 3 B !
sensitivity curve of the Mazda thin film caesium cell is | w s |
shown in Fig. 5 of the first part of this article. Q" A [ |
With a vacuum cell the wave- e ! |
length-sensitivity curve, and the b 01 o7 03 T 05
statement of the cell sensitivity _ 19 LIGHT FLUX (LUMENS)
in microamperes per lumen of a E N
definite light source, serve to 5 s~ line relationship between
; a the anode current and
convey almost all the data that 5 / the value of the light
is required for the calculation of B of failindfon the cell.
Eon of the vacuum cell
gé‘c: 4 are for quantitative
100 7 b measurements . such
/ =z as photometry. The
z 80 \ & saturation of  the
3 | B photo - current with
£ 60l / 20 40 60 80 voltage is also most
s _7/,__ ENODERVOLTS advantageous,  as,
Y 40 \ Fig. 10.—The variation in sensitivity of the when an anode volt-
K [ Fhe Source of Light in this metance 154 A8¢ is applied in ex-
a . / 1= 60-watt gasfilled lamp. cess of the saturation
« )4 o voltage, slight varia-
1 7T tions in the voltage do not affect the cell response. Also,
2000 5000 5000 7,000 3000 when an external resistance is inserted in series with
WAVELENGTH OF LIGHT (ANGSTROMS) the cell the voltage drop across the resistance, when

Fig. 9.—The wavelength sensitivity curve of the human eye.
showing the band of wavelengths representing the visible
spectrum.
the response of the cell for a given application. When
light is shining on to the cell cathode electrons are
emitted, whether they are collected by the application
of a voltage to the anode or not, and, as has been ex-
plained previously, the number of electrons emitted is
directly proportional to the intensity of the incident light.
Fig. 1o shows the variation of photo current with applied
anode voltage. It will be seen, then, with no voltage
applied, an appreciable photo current flows. This is due
to contact potential and to the fact that some of the
emitted electrons strike the anode. As anode voltage
is applied a rapid increase in photo current takes place

photo current passes, dees not affect the cell response,
and the dynamic curve corresponds very closely to the
static curve shown.

Another important fact about the vacuum cell is that
since its emission is entirely electronic, and the mass of
the electron is so small that it presents practically no
inertia to any applied force, the response of the cell does
not vary with the frequency of modulation of the in-
cident light. It must be remembered, however, that the
cell possesses some capacity, and that to amplify
response at frequencies very much in excess of audio
frequencies calls for very careful design of an ampli-
fying circuit.

To understand fully the characteristics of a gasfilled
photo-electric cell more data is required than for the

R 1R
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The Photo Cell.—
vacuum cell. The wavelength-sensitivity curve is still
of the utmost importance, but, in addition, it is desirable
to know : —

(a) The primary sensitivity of the cell cathode.

(b) The amount by which this primary emission is
amplified by the gasfilling of the cell.

(c) The effect of modulation of the incident light upon
the cell response.

(d) The life of the cell.

Glow Discharge.

Fig. 12 shows the variation of photo current with
anode voltage for different values of light flux. Below
12 volts the curve is very similar to that of the vacuum
ccll shown in Fig. 10, and, in fact, the photo current
with 12 volts applied is a pure electron current. No
ionisation of the gas takes place at this voltage, and
since saturation occurs, this current represents the

Wireless ‘ -
World

exposed to the full brightness of the sky at mid-day.

Maximum sensitivity is obtained by working close to
the glow voltage of the cell, and since for some gas-
filled cells the glow voltage decreases with increased
illumination, it is convenient to have a curve showing
the variation of glow voltage with light flux.

If rectilinear response and long life under continuous
running conditions are required, however, it is desirable
to work farther from the glow voltage, and with Mazda
cells for sound reproduction the photo current of the
cell is not increased to more than ten times the cell
primary emission by means of gas ionisation. Another
factor of paramount importance in the application of
gasfilled photo-electric cells to such things as sound film
reproduction is the variation of their output when the
light is modulated at audio frequencies. There is a
slight falling off in response to higher frequencies, this fall
being dependent upon the amount the primary emission

primary sensitivity of the gasfilled cell, and expressed N
in microamperes per lumen, is known as its “‘ primary w P2
emission.”’ After 20 volts the curve starts to rise, the §3° " rd
slope becoming more steep as the voltage is increased, = s o
until it finally becomes vertical, and a point is reached € az’\fr T Y
when the current flows whether light is shining on to = ) Dl RSz g
the cell or not. This voltage is known as the ‘‘glow z YA Sl
voltage " of the cell, and this glow discharge occurs due %2 T 7N
to the facf( that the electrons hiberated by.colhsmn pos- & A T -
sess sufficient energy to make more collisions and pro- 3 S APED
duce an electric current without the aid of the electrons A7 7 7

: . 9 A AV .50 L]
ejected by light from the z A7 WS
cathode. For normal q' S P T
operation the cell should - @ 3;"/,_/ % ==
work with its anode volt- |g&° il ° [ 7/ //‘ =
agfllt safely below the glow |2 2 > 25
voltage. ]

Fig. 13 shows the varia- é / =—7——%7z 03 o4 05 06 07 08 09 10
tion of photo current with |~ F ] T ol e Sl
llght flux for various anode : ) Fig. 13.—The variation of anode cur-
, ) = . > t with ch in the value of light
3 Oltages' The LEohENsE & 7 > [ ] ;;r:i g“ilven Ena:legs:)e& ofev‘:-l':)‘:xs? angde
curve of the cell at low % 3 1] voltages. thhe modification o{ }he

. ayr &, -

voltage is rectilinear but 10 AT T & Slon ‘of rosistance in the anode circuit
for higher voltages tends to 2. )4 )4 A is shown. .
bend slightly upwards. It & g ) ), :;7 of the cell has been amplified by
should be noted, however, |4 | 1A W [ % its gasfilling; i.e., the gas am-
that since the cell output 0 A A > & plification factor. With suitable
depends upon the anode |2 /’ A 55 e design the fall is, however,
voltage, the insertion of a Z S negligible, the difference of the
resistance in series with 26 40 60 @80 100 120 140 160 180 response of the Mazda cell to
the cell causes these curves e s light modulated at 100 cycles

to bend downwards, and
the dynamic curves shown
dotted are obtained. Due to
the slight upward curve of the static characteristic, rec-
tilinear dynamic response can be obtained for such
applications as the sound film, where such a characteris-
tic is most important, while for other applications, if
a large resistance of 5 megohms is inserted, the drop of
the dynamic characteristic serves to prevent overload-
ing of the photo-clectric cell. This type of characteristic
is useful for such devices as the automatic switching of
lights according to the value.of daylight, where the cell
must actuate a relay when light is low and yet must be
B 19

Fig. 12.—Curve showing the change of photo current, with
variation of anode voltage and for different values of light
falling on the cell.

and at 5,000 cycles being of the
order of 10 per cent.

The remaining factor is the
life of the cell. When the gas is ionised positive ions
return to the cathode and bombard it with a velocity
depending upon the cell voltage. With correct working
voltage, however, the cells will yield a good output with
a good life, comparable with that of the vacuum radio
valve of to-day.

It is difficult to state the life of the cell, since so much
depends upon the conditions to which it is subjected,
but with suitable conditions it is of the order of thou-
sands of hours’ continuous running.
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The Photo Cell.—

Most applications of photo-electric cells can be
divided into two scctions: where the cells are used for
quantitative measurement and where they are used for
control.

The Application of Photo-electric Cells.

For such things as spectrophotometry .and photo-
metry, requiring a high standard of precision, the use
of the vacuum cell is almost essential. For photometry
it Is necessary to select a cell giving a response corre-
sponding to the human eye, or else to modify its wave-
length-sensitivity curve by light filters or to insert some
other compensating device.  One very

JULY §8th, 1931.

fication of the photo-cell currents by means of ther-
mionic valves. Fig. 14 shows an clementary valve-
amplifying circuit. The cell sensitivity being known as x
micro-amperes per lumen, and the amount of light being
known, the current through the cell circuit can be cal-
culated. Hence the voltage drop across R, giving the
grid swing on the thermionic valve, can be calculated,
and from the normal valve curves the anode current of
the valve can be calculated and the valve bias battery
G can be set, so that the relay operates for a given

quantity of light.
This simple circuit enables the experimenter to study
the characteristics of the modern photo-

useful modification is to use two photo
cells, one red sensitive and the other blue
sensitive, and their relative response is a
function of the temperature of such a
light source as the tungsten filament.!
Other very important quantitative
measurements are those for ultra-violet
radiation treatment, where a suitable cell
with a quartz bulb can be used to control
dosage.

The gashilled photo-clectric “ cell has
some quantitative applications. It is

- 80V + -G+

clectric cell and to apply such cells to his
own particular problems. In the title
illustiation accompanying the first part of
this article is an apparatus which serves
to demonstrate the potential applications
of the photo cell to industrial control made
possible by the rapid developments occur-
ring in thermionic valve design. In this
apparatus a photo cell is directly con-
trolling the output of a new type of valve
known as a ‘‘Thyratron,”” this output
driving a D.C. motor. Thus, with one

sufficiently constant for the measure-
ment of such fluctuating light as daylight,
which its high sensitivity is most advan-
tageous for recording. At the present day
considerable work is being done in the
investigation of the effect of light upon vegetation both
on the land and under the sea. The temperature and
humidity of most parts of the world are accurately re-
corded, but the amount and quality of daylight received
by them, which has a great effect upon plant life, is
almost unknown.

The gasfilled photo-electric cell is a robust instrument
for industrial control, and by its aid the manufacturce
of products can be controlled according to the size,
position, transmitting or reflecting powers of the article
under consideration. Such control necessitates the ampli-

Fig.

1 G. T. Winch, Journal of Scientific Instruments, Dec., 1929.

14. — Circuit showing
how to connect a photo-elec-
tric cell so that a relay is
operated when the light fall -
ing on the photo cell fails.

valve and a controlling unit all operating
from an A.C. supply, variation of light on
to the photo cell can be made to actuate
sufficient power to fulfil many industrial
uses.

With the example of the sound reproducer in view
where the output of the photo-electric cell is amplified
to some million times its value to operate loud speakers,
it is unnecessary to explain that the response of the
photo-electric cell can be amplified enormously with
remarkable fidelity. With this in mind, together with

. the simplicity of the apparatus required to give moderate

amplification, it will be rcalised that the application of
photo-clectric cells to automatic industrial control is still
only in its infancy,

(Tais article is published by courtesy of the British Thomson-Houston

Co., Ltd., to whom we are indehted for permission lo give delails of
the experimental resulls described.)

Business as Usual.

**No summer interval ” is the order of the
day with the Radio and Television Society,
which is holding fortnightly meetings through-
out the year at the temnporary headquarters,
London Lagonda Service Depot, 195, Hamwmer-
smith Road, W.6.

Since its formation a few months ago the

. receiver. On Friday, July 24th, Mr.
. H. A, Meadowcroft will give useful tips re-
parding radio cabinetmaking.

The Society, which owns the radio station
G2FZ. is anxious to extend its membership of
transmitting amateurs in the distriet,.

Hon. Secretary: Mr. R. M. Ray, 8,
Street, Manchester.

Water

Society has continued to enrol new members,
and if the increase in numbers continues at the
present ratc new headquarters will have to be
found. The subjects dealt with recently have
covered a wide runge from television and short-
wave work to photo-electric cells and miecro-
phones. Visits have been paid to the Croydon
Wireless Station and the Chelsea Power Sta-
tion. Other outings are being arranged. It is
proposed to start a Q.8.L. Service Burcan. All
snquiries regarding the activities of the Society
should be addressed to the Hon. Secretary, Mr.
E. G. Nurse, at headquarters.
occoo
Wireless at Wembley.

Loud speaker tests in a * padded room ' was
one ot the fascinating events during the visit
of the Wimnbledon Radio Society to the Research
Laboratories of the (ieneral Electric Co., Ltd.,
at Wembley on a recent Saturday atternoon.
Members, who were accompanied by representa-

tives of the Inland Revenne Radio Society, spent
a considerable time in the Radio Seetion. In
addition to the loud speaker tests the party
witnessed development work in connection with
the next season’s radio requirements, and were
able to inspect the new *‘ Sercened Building
for the Radio Section which is now in course
of construction. The Valvelite Test Seetion
aroused special interest.

Hon. Secretary: Mr. P. G. West, 11, Montana
Road, Wimbledon, S.W.20.

0000

Summer Radio in Manchester.

In accordance with its usual practice the
Radio lxperimental Society of Manchester has
decided to continue its activities into the
summer months, and a series of more or less
elementary lecture-demonstrations has been
arranged. This evening (Wednesday) Mr. R. M.
Kay will deseribe the design and construction

coco

Making Gramophone Records at Home.

The home recording of gramophone records
provided excellent material for a lecture-demon-
stration given by Mr. J. Gilbert at a recent
meeting of the Bee Radio Society. The appara-
tus consisted of a four-stage push-pull para-
phase amplitier employing - two L.S.6a valves
arranged for push-pull amplification in the oufput
stage and fed from an eliminator giving 500
volts at 250 m/A. Several successful records
of the piitno were played back to members, some
of whom, during the course of the evening, made
dises which included a violin duet and a speech
in Italian. These recordings were then immedi-
ately played back by the pick-up, and the results
closely approached those given by good com-
mercial records.

lion. Seeretary: Mr. A. L. Odell, 9, Westway,
Grand Drive, Raynes Park, S.W.20.
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Fresh Troubles in Scotland.

Scottish listeners’ dissatisfaction with
the present broadcasting service was men-
tioned in these columns last week, but
from rumours which are now floating
southwards I gather that there is a grow-
ing ferment in regard to another aspect
of the B.B.C.’s activities north of the
Tweed.

It is said that a lot of second-rate
talent finds its way into the programmes,
and this is alleged to be due to an obvious
desire to pander to ** high society *’ rather
than to incorporate the best material.

0000

Wanted : a Board of Enquiry.

The B.B.C. officials in Scotland camnot
have it both ways. It may look impres-
sive to have a titled artiste in the pro-
grammes, but listeners, I imagine, are
prepared to forgo titled talent in order to
obtain the best performance.

It would be a thousand pities if the
forthcoming improvements i the tech-
nical side of Scottish broadcasting were
stultified by a short-sighted programme
policy, and I commend to Savoy Hill the
1dea of a thorough investigation of the
disturbing rumours whiclt are robbing
broadcusting of its prestige in the North.

0000

Prepare for the * Proms.”

To begin the * Proms’ season with
gusto, Sir Henry Wood is including
Ravel's * Bolero” in the programme on
the first night, i.e., Saturday. August
8th. As a rule, Saturday nights will be
devoted to miscellaneous and perhaps
lighter music as compared with the more
serious material to be given on other even-
ings of the week, but this year, I under-
stand, ‘“ Saturday nighters "’ will have a
dose of Wagner.

o0
Soloists Galore.

The majority of the Promenade Con-
certs will be broadcast from one or more
of the B.B.C. stations, so that lovers of
orchestral music should find plenty to in-
terest them during the season, which will
last from August 8th to October 3rd.

The list of soloists is an impressive one.
Among the pianists are Adela Verne,
Pouishnoff, Solomon, and Moisewiteh.
The singers include Erank Titterton,
Walter Widdop, and Muriel Brunskill,
and the list of violinists includes Renee
Chemet, Telmanigi, and Orrea Pernel.

0000
Soecial Nights.

As usual, Mondays will be sacred to
Wagner, and Friday to Beethoven.
Tuesdays will strike a more catholic note
with a mixture of Mozart, Haydn,
Tchaikovsky, and other composers. Bach
and Brahms will be * featured’ alter-
nately on Wednesdays, as last year, while
Thursdays will be devoled to British
works.

Two Thursday concerts will contain
Elgar’'s music exclusively, and two nights
will he dedicated respectively to Delius
and Vaughan Williams.

0000

Dress Reform for Broadcast Players.
On these hot summer evenings the more
humane among broadcast listeners always
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By Our Special Correspondent.

remember to shed a sympathetic tear for
the musicians who provide us with music
in the woods and pastures while they
themselves sweat under a weary life in
some dark and distant studio.

This year, so far as the ‘‘ Proms’ are
concerned, we shall be able to repress
these pangs, for I understand that the
B.B.C., in conjunclion with the Dress
Reform League, are considering a lighter
form of evenmng dress for the male
members of the orchestra. (The ladies
have already learut how to dress!)

0000
Soft Collars.

The suggested tum-out, I am told,
omits the waistcoat. and consists of a
soft silk shirt, soft collar, and black tie,
and a dinner jacket made of thin worsted
material almost like alpaca.

Apparently uniformity is considered
necessary, so the conductor will annonnce
at morning rehearsals whether the pre-
vailing temperature justifies this tropical
outfit or whether *‘ full marching order”
is to be worn. Presumably, Sir Henry
Wood will tune in each day to the
Daventry weather forecast.

S eErIATIN I,

READY FOR LAUNCHING. Like a ship

about to be run down the slips, ** Broad-

casting House' is now externally com-

plete. The interior is still in the crude

state, however, and doubts are expressed

as to whether the B.B.C. staff can move
in before November.
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Climate to Order.

For studio performances, of course,
orchestral players are not bound by hard-
and-fast rules in thes matter of dress.
Anything within the bounds of decency
is permissible, and I have seen artistes
as well as conductors discarding first one
garment and then another as the tempera-
ture of the studio increases.

It is hoped that in Broadcasting House
this disrobing will be quite unnecessary
owing to the efficiency of the ventilatiny
system, which should be able to produce
any climatic conditions necessary from
Arctic winter to equatorial summer.

0000

Demolishing Broadcasting House.

There seems to be no violent desire
among the staff at Savoy Hill to transfer
into the new quarters, and I understand
that moving day is receding farther and
farther into the misty future. Certain
members of the staff have already carried
out a critical inspection at Portland
Place, and at least one forceful individual
has arranged for the demolition of a
party wall which threatened to curb his
activities iu the new surroundings.

0000

New Edgar Wallace Mystery.

The mystery connected with Mr. Edgar
Wallace’s second appearance before the
microphone, to take place on July 20th,
is that he has not yet chosen a topic.
As Mr. Wallace’s scope covers every topic
under the sun, I shall hazard no guesses !

0000

A Daring Broadcast.

Despite all that is said in ‘favour of
broadcasting as a means of encouraging
the *“ happy home’’ spirit, I believe that
more domestic quarrels centre around the
choice of programmes than around any
other subject except the disposal of house-
keepirig money. This gives « touch of
irony to the B.B.C.’s decision to broad-
cast the trial for the Dunmow Flitch on
Bank Holiday. The Flitch is awarded to
the couple \\’Ko provide the best proof to
the assembled court that they have not
quarrelled once during the past year.

0000

The Tyrannous Micrcphone.

Sir John Reith cannot escape from the
atmosphere of the microphone even at
his country retreat in Buckinghamshire.
A few days ago when ‘‘hiking” past
the impressive entrance gates to the
“D.G.s” dwelling, T was overtaken by
a ““talkie ”’ van which whizzed by and
disappeared down a leafy lane.  Guess-
ing that some fun was afoot I vrushed on
and found a moment later, within sight
and a stone's throw of Sir John's wimn-
dows, a mixed company of film opera-

tors, ‘‘supers,”” etc., preparing to
“shoot ’ a rural love scene.
0000

In the Alley.

The microphone was swinging gaily
over the heads of Miss Gracie Fields and
Mr. Ian Hunter, who were only waiting
for a little sunshine to enable them to
enact a moving episode in ¢ Sally in Our
Alley,”” the new British film appeaving
shortly.

Fortunately, perhaps, 8ir John had not
returned from America!
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Laboratory Tests on New Apparatus.

Review of New Radio Products.

TUNEWELL MAINS COMPONENTS.

The two components dealt with in this
review comprise a mains transformer—
type H.V/25—designed for use with the
Philips 373 half-wave rectifving valve,

and a constant inductance L.F. choke—
5.20/50—rated at

type 20 henrys.

Tunewell mains transformer, type H.V/25
and 20-henry L.F. choke, type S.20/50.

Although comparatively small in size—
the overall dimensions are 3in.x3in.
x34in. in each case—they discharge their
particular duties in a perfectly satisfac-
tory manner.

The output voltages of the mains
transformer are well regulated, and on
full load the filament of the rectifier is
being operated at its correct voltage.

Although the maximum oulput load is
given as 25 mAs., the valve specified will
handle up to 40 mAs. of current, bat
with this load the rectified voltage is 122
only.  With 25 mA.—the makers’ rated
output—165 volts are available, which,
after smoothing, will provide 150 volts or
so of pure D.C. for the valves. The regu-

lation of the combined valve and trans-

former with current loads up to 40 mAs
is given in the graph.

The S.20/50 L.F. choke is rated to carry
50 mAs, of D.C. and to maintain an in-
ductance of some 20 henrys. That the
choke is well capable of discharging its
allotted function is shown by the induct-
ance measurements made at 50 cycles and
with various amounts of D.C. flowing.

Inductance in

D.C. in mAs. ‘ A.C. in mAs.

Henrys.
0 1.07 23.8
10 1.07 23.8
20 1.09 23.3
30 1.12 22.8
40 1.18 22
50 118 | 215

For a choke of such small dimensions
these tuductance values are exceedingly
good. Its D.C. resistance is 500 ohms.

The price of the H.V/25 transformer is
18s. 6d., and that of the choke 15s., and
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Regulation curve of the Tunewell mains transformer using Philips 373 half-wave
rectifying valve.
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the makers are Turner & Co., 54, Station
Road, New Southgate, London, N.11.

0000

SIX-SIXTY VALVE SCREEN.

Made by Six-Sixty Radio Co., Ltd., 17-
18, Rathbone Place, Oxford Street, Lon-
don, W.1, this screen can be fitted to the
S.G. valve without the need to disturb
a single wire in the set. It fits on to the
valve by means of a lug bent inwards dat
right angles. This lug has a hole drilled
m it, and when placing the valve in the
screen the earthed pin—ie., the L.T.
negative or cathode as the case may be—
i1s passed through the hole so that when
the valve is placed in its holder the screen
is earthed. The screen is firmly attached
to the valve by means of a screw which
passes through the side of the screen and
grips the base of the valve.

Six-Sixty valve screen coated with an
insulating lacquer.

As a safeguard against damage to the
valves in the event of a loose H.T. wire
touching the screen, the latter is coated
with a transparent insulating lacquer.
This is easily damaged, however, and a
seratch will break down the insulation;
nevertheless, it does afford a measure of
protection.

The price of these valve screens is
1s. 3d. each.

[olNeleRe]

HELSBY CONDENSERS.

Helsby condensers are made by British
Insulated Cables, Ltd., Prescot, Lancs,
in sizes ranging from 0.1 mfd. to 12 mfds.,
and suitable for operating voltages of
from 250 to 2,000 volts D.C. In ail cases
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the pressure at which ‘condensers are
tested is double the marked working
voltage. With the exception of one type,

viz., 2098 (500 volts D.C. test), which is
supplied in moulded bakelite cases, all
Helsby condensers are housed in metal
cases.

Range of Helsby 500-volt test paper-
dielectric-type condensers.

Prices vary according to size and the
test voltage, thus a 1 mid. in the 500-volt
D.C. test type costs 2s. 7d., while the
same size tested at 1,000 volts D.C. is
listed at 4s. 9d. A 4 mfd. condenser
tested at 800 volts—a satisfactory size and
particularly suitable for use in eliminators
and mains sets—costs 7s. 7d.

0000

JUNIT “LOLOS»” VALVE HOLDERS.

Mechanically and electrically the new
style valve holders introduced recently by
.the Junit Manufacturing Co., Ltd., 2,
Ravensconrt Square, London, W.6, exhibit
many interesting features. Bakelite is em-
ploved for the shell, and the spring
sockets are so arranged that the minimum
aren of contact between the sockets and
the bakelite is present. Nevertheless,
they are mechanically strong, and it is
well nigh impossible to displace the
contacts.

The socket, fixing lug, and soldering
tag are made in one piece, and where
terminals are fitted in addition the ter-

New Junit ** Lolos '’ valve helders.

minal shank is riveted to the spring con-
tact. Every precaution is taken to guard
against faully connection throughout, and
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these valve holders should prove entirely
satisfactory In use.

The H.F. losses introduced by shunting
the valve holder across a coil of high effi-
ciency are as low as possible having regard
to the nature of the material adopted, and
measurements show that, i this respect,
they compare favourably with the best
so far examined.

They ave availuble in four- and five-pin
types, and they can be supplied with or
without terminals, the price being 10d. in
each case.

0000
LEWCOS FRAME AERIAL AND
SPAGHETTI RESISTANCES.

In general flat dwellers ravely have
facilities for the erection of an ountside
aerial, so that wireless reception must,
perforce, be undertuken using an indoor
substitute. If the broadeast set is suffi-
ciently seusitive exceedingly good results
can be obtained with a frame aerial, and
those who favour this arrangement will

Lt et L Rl Rl L fadediedited
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Lewcos spaghetti rcsistances.

be interested in the new style dual-range
frame marketed recently by the London
Electric Wire Co. and Smith’s, Ltd.,
Church Road, Leyton, London, K.10.

The aevial occupies the minimum of
space compatible with eflicient operation,
and will fit comfortably in a recess
measaring about 12in. wide. The overall
size of the frame is 10in. wide by 30in.
high, and the wave range covered, when
tuned by a 0.0005 mfd. condenser, is from
230 metres to 580 metres on the medium
wave, and from 910 metres to 2,340 metres
on the loug waves. These measurements
were made allowing for a minimum
capacity of about 40 micro-infds. The
windings are tapped at the centre.

A switch built into the base changes
from medium to long wave. On the
medinm waveband both windings are con-
nected in paralle]l, while for the long wave
reception one winding only is used. The
price of the aerial is 32s. 6d.

The Lewcos Spaghetti type flexible re-
sistances are now available in valunes rang-
ing from 300 ohms to 100,000 ohms, the
current-carrying capacity varying accord
ing to the size. Thus, a 300 ohin resist-
ance will carry 50 mAs. of D.C, a
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10,000 ohm size 10 mAs., and a 109,000
ohm vesistance 5 mis.  They are de-
seribed officially as type No. 42, and the
prices range from 9d. for values up to
1,000 ohins, 1s. for values of from 1,000
to 10,060 ohms, and 1s. 6d. each for the
larger sizes.
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Lewcos dual range frame aerial with
built-in switch.

On measuring a few samples we found
the actual resislances agreed very well
indeed with the marked values, and in
no case did the dilference exceed 4 per
cent. In geueral a much closer agreement
was noticed, especially with the higher
values, where the dilference rarely ex-
ceeded 1 per cent. in the samples tested.
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A Political *“Thorny Point.”

T so happened that I was at a
loose end the other cvening in
a certain provincial city and
wandered into a political meeting in
search of entertainment rather than
enlightenment. I did not greatly
bother myself as to which political
party the mecting was intended to
support. I always believe, on these
occasions, in following the advice
which Mr. Pickwick gave at Eatan-
swill, and so was quite prepared to
sing the ** Red Flag”’ or the ‘“ Black
Shirt ”’ with equal gusto as occasion
demanded.

My attention was immediately
arrested at the sight of a large
number of loud speakers in the hall
and at the sight of several formidable
looking valves and other apparatus
on the table in front of the chairman.
I was rather puzzled, however, by
the presence of a gramophone pick-
up, and it was not until the chairman
had jumped up at the conclusion of
the first speech and announced that
by the kindness of Mr. Blank a
gramophone record of a speech by
the leader of the Party would be put
on, that my curiosity concerning its
presence was satisfied.

At the chairman’s words a bespec-
tacled youth who had been sitting by
his side rose with a record in his
hand, and we all sat back, expect-
antly wondering what particular
string of platitudes and banalitics we
were to hear this time. To every-
body’s surprise not a sound came
from the loud speakers. The be-
spectacled youth immediately began
a feverish examination of connec-
tions, and after a minute or two the
switch was thrown over to the micro-
phone again and the chairman
announced that there would be a
slight delay while the fault was
remedied.

The youth in charge, who was now
perspiring freely with anxiety, began
a further examination, and so far
lost his head that he commenced to
look at parts of the circuit which were
common to both microphone and
gramophone, instead of doing the
obvious thing and suspecting the con-
nections to the pick-up. It was while
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watching his efforts that T suddenly
recognised the make of pick-up, and
the probable cause of the fault
flashed across my mind.

I slapped my thigh in my excite-
ment and immediately rose from my
scat, only to be assailed with cries
of ““Sit down!’" ““ Chuck him out! "’
and ‘" He’s the one that’s bust the
doings!”” T raised my voice in pro-
test, but nevertheless two of the
stewards —ex-pugilists by the look of
them -— advanced menacingly to-
wards me. It would probably have
gone ill with me had I not managed
to thrust one of my cards into the
hands of one of them and bid him
take it to the aforementioned perspir-
ing youth. Immediately he received
it he leaped to the chairman’s side as
though he had reccived an electric

shock and breathed a few words into
his car. The chairman, with a look
of consternation on his face, imme-
diately left the platform in company
with the youth, and after profuse
apologies and mutual introductions I
was escorted to the platform and the
local dignitaries were presented to
me. I managed to whisper a few
hasty words of instruction to the now
greatly relieved youth, and ten
seconds later the long-awaited
speech burst forth from the loud
speakers.

If people will use Burmese Colour
needles in a pick-up of the needle
armature type, how can they expect
results? I naturally wondered why
this fault had not been found out
before, and on enquiry later the
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‘““ The youth in charge, who was now
perspiring freely with anxiety .. .”’
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youth told me that he had tested
everything with steel needles before-
hand, but owing to the poor quality
obtained from the record he had
decided to try to improve it by
substituting one of these synthetic
thorns in place of u steel needle, but
unfortunately he had had no time for
a rchearsal  before the meeting
began.

Those 2 HF. Portables.

I was talking the other day with
a man well known in radio circles,
and in the course of conversation he
expressed the opinion that we had
at length seen the last of the old
incfficient type of portable receiver
possessing  two aperiodic H.F.
stages. It is an old saying that the
wish is father to the thought, and 1
am afraid that it was so in this case,
and 1 was able immediately to dis-
illusion him on this point as I know
of several sets of this type which
are to be inflicted upon the public
at the approaching exhibition. No
one i1s more sorry than T am to see
people parting with good money for

a two H.F. set

which will do less in

the way of station-
getting than a single

tuned stage using a.

modern S.G. valve.

One manufacturer
~ who still intends to
continue to market
this type of set has
informed me that
his reason for so
doing is that it is
still the most
popular tyvpe of portable, owing to
the fact that, apart from reaction
control, it has actually only one dial
for tuning, and this has an immense
appeal to the ordinary public.

Now, in my opinion, this attitude
of the public is a perfectly praise-
worthy one, but, instead of meeting
the demand by two aperiodic H.F.
stages, all manufacturers ought to
turn their attention to the production
of modern S.G. portables with only
one tuning control. Of course, the
more enlightened manufacturers
have already produced excellent sets
of this type, some of which have two
S.G. H.F. stages, and it is to those
who are still churning out the old-
type instrument that I address my
remarks,
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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.

AVOIDABLE INTERFERENCE.

Sir,—You recently published an editorial note on ‘‘ Policing
the Ether,” and a letter appeared from a correspondent, Mr.
C. Hadfield Galloway, on *‘ Avoidable Interference.”

There is a point about this to which no reference is made,
and that is whether it is really possible, and at reasonable cost,
to silence existing generalors and electrical apparatus so as to
avoid producing interference. As I happen to be concerned
with certain 220-volt D.C. generators, which, among other
duties, supply my own house and others in the neighbourhood
with lighting current, and which certainly produce a very great
deal of noise in my own and other wireless receivers in the
vicinity, I have, in my own interests, taken a considerable
amount of trouble to try and silence such generators by special
attention to the commutators and by means of condensers, etc.
While a certain amount of success has attended the use of these
devices, the machines are by no means properly silenced, and I
should. therefore, be interested to know whether any of your
veaders can put forward practical methods of dealing with
interference caused by such machines.

If users of electrical machinery ave to be *‘ compelled by law ™
to avoid cuusing interference, such users will naturally expect
to be told in what way this can be achieved.

Cullybackey, Co. Antrim. J. W. HAUGITON.

€

“TIME FROM THE MAINS.”

Sir,—The article in vour issue of May 27th provides an excel-
lent survey of the present position, but is nol quite correct
historically. The Northmet Company adopted the Warren
system of frequency control as long ago as 1922, and, since that
time, the whole of their system has been run on standard fre-
quency, synchronisation of time throughout their many under-
takings being automatically accomplished by this means. The
« Warren ” domestic pattern clocks have been offered for sale
to their consumers, but, owing to their high price, have not
been very generally adopted.

I think I am right in saving that no other public supply
authority in this country followed the lead of the Northmet in
this matter for a period of five or six years. H. S. SELVES.

Sonthgate, N.14.

AMATEURS AND BROADCASTING.

Sir,—Replyving to Mr. F. G. Kay, who writes re Sunday
broadcasting in your issue of May 27th.

First, the amateur does not wish that there should Le no
Sunday broadeast at a/l. It would not benpefit him, as under
the terms of his licence he cannot transmit for more than
two hours in any consecutive twenty-four.

My second point is that surely Mr. Kay (although T do not
doubt but that he is a hard worker) does not work, say, from
8 a.m. until 9.30 p.m. as a general rule every day of the six
in the week ?

My chiel reason, however, in writing this letter is to take
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up the cudgel on behalf of the *“ham” as regards his last
paragraph but one, wherein he states that the amateur has not
helped radio vesearch. Such a remark brings to mind many
names, including G. Marcuse (2NM), the man who first showed
that Empire broadcasting was possidle. 1 wonder exactly how
many amateur call signs there are amongst the staff of the
B.B.C.7 I could run off a few at random.

Surely Mr. Kay does not deny that it was the amateur who
first showed that the waves below 200 metres were of practical
use, and after they had done so, the commercial fraternity
decided that it might be as well to look into the matter. To my
knowledge no commercial firm had tried the old amateur 110-
metre wave when FBADR found he could work WIMO at Hart-
ford, Conn., easily, and later G20D worked New Zealand.

No, Mr. Kay, give credit where credit is due, and live and
let live. Also, don’t forget the hams’ ”’ work in New Zealand
in connection with the recent earthquake disaster.

Heswall, Cheshire. IAN D. AUCHTERLONIE (G60M).

Sir,—In one of the letters published in your Corvespondence
columns of vour issue of May 27, Mr. Kay asks the question,
“Which should come first, amateurs or listeners?” May I
answer quite definitely that in my opinion it is the mmnateurs
who should take precedence? 1 am afraid Mr. Kay belongs
to that ever increasing and, if I may say so, lumentably narrow-
minded body of the public who regard broadcasting, hle drain-
age systems and the police force, as one of their rights. They
imagine that, because they pay a licence for their receiving set,
they are definitely entitled to be provided with programmes
by the B.B.C, But in this point they are wrong, for, us has
oiten been pointed out in your journal, they would have to
pay the licence just the same if there were no such organisa-
tion as the B.B.C.

The point they overlook is that radio is essentially a science,
and that broadecasting is merely a quite unimportant hranch
of the practical application of the science. The rveal object,
in my opinion, of radio, is that it should be as technicully
perfect us possible, not for the sake of any purely pleasure-
giving purposes such as broadcasting, but for its application
to its really important practical side, namely, transoceanic tele-
phony and telegraphy, distress signals, etc.; and, even more
important to my mind, for the purpose of scientific progress
and knowledge for its own sake. Now actual hroadcasting of
concerts, etc., does nothing towards this end; indeed, it would
be wnuch more useful if standard frequencies, transients and
the like were trunsmitted.

Now this is where the amateurs come in, for, in spite of
Mr. Kay’s withering remarks in his penultimate paragraph, the
amateurs really arve doing lmmense work towards a greater
knowledge of radio; if he wishes to verify this for himself, I
should advise Mr. Kay to glance through a few numbers of
the *“Tok Bulletin’' (the official organ of the R.8.G.B.};
them he will find articles on ‘“ Lunar Effects on the Short
Waves,” *Fading,” etc.; all these arbicles are written by
amateurs and show the result of the independent and combined

PROFERIY Cr 1z US. AIR FORCE
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research of thousands of amateurs all over the world; it is their
research that will eventually léad towards the goal to which
we should be heading.

I would end by saying this: Mr. Kay, and with him every
other ** listener,” owes a debt to radio, not radio to him. Far
be it from me to advocate the abolishment of programmes, for I
am myself a regular listener from 5.15-6.15 on weekdays (London
Regional), but I definitely think that when it is a question of
programmes or serious work, the serious work should come
first, even if those engaged in it are far fewer than the pleasure
seekers-—remember, majorities are seldom right.

N. L. SPOTTISWOODE.

EMPIRE BROADCASTING.

Sir,—As one who is in a position to give first-hand informa-
tion on the subject of ““ GBSW’s’ transmissions to listeners
overseas, I should like to make the following observations and
comments,

In this longitude we are two hours in front of B.S.T., so
that the home programme is available from 1430-1530 and
2100-0200; these times are fairly reasonable. The 1430-1530
programme has been consistently weak, fading from readable
signals to inaudibility during the past month with everything
“turned full on.”

The evening programme from 2100-2400 is generally fairly
well received, but a tendency for the transmission to deteriorate
until its programme value is negligible is usually noticeable from
2400-0200.

The announcements re the following night’s programme at
2065 are too brief. Why can we not have an announcement at
that time for the current performance?

At 2300 there is the usual interval of fifteen to twenty minutes
while the news is being read—but not to us. This is referred
to by the hamorist at the microphone as a brief pause.

Since the current news, which is, incidentally, available from
soveral sources by W.T., is considered to be unfit for overseus
consumption, why can the listener not be told in detuil the pro-
gramme for the following night, and would it strain the re-
sources of the B.B.C. to give a selection of gramophone records
in this interval?

Owing to the conditions of S.'W. reception overseas it is con-
sidered that the items transmitted are in many cases totally
unsuitable. The experience of listening to a Queen’s Hall con-
cert through a background of incipient atmospherics accom-
panied by fading is not conducive to 'appreciation of the
undoubted excellence of these concerts, and a sustained soprano
note subject to drifting or fading is rather a bar to appreciative
listening.

The experiment should be tried on a local station quality
receiver of frequently adjusting the volume control, while a
generator with a slightly sparking commutator is operated. at
irregular intervals to obtain some idea of the conditions ohtain-
ing in this country.

Let me hasten to add that I do not blanre the B.B.C. for
the atmospherics.

As criticisin should be constructive to be of any value, may
I suggest that the programme for overseas consumption should
consist of extracts from the lighter forms of entertainment,
such as interesting talks, light music, dance music and variety.

Personally, I appreciate talks, and find considerably less exas-
peration is occasioned when a speaker’s voice fades out slightly
than from a similar occurrence in a musical production.

This brings forward another aspect of overseas listening. It
will be found that the most trying items to listen to are those
in which the volume of transmitted sound varies considerably ;
for instance, from a solo violin to a full orchestra in a concert
performance, in conjunction with the usual fading. This
explains why talks, in which the volume transmitted maintaius
approximately a constant value, are generally easy to follow.
Such items as popular light music, dance music and variety
also fall into this category, with the advantage that the ear
js more able to fill in the portion of the transmission which
happens to be subject to interference, except in the case of
variety which, from a lislener’s point of view. is suhject to
the same disadvuntages as a talk in which words are unavoid-
ably missed.

Lest it might be thought that my apparatus is not capable of
the demands made on it, I might state that Rome, Berlin and
PCJ frequently come in at such strength that the volume control
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has to be fairly liberally used if telephone reception is to be
comfortable. These stations, and in particular Rome, are
particularly free from fading, and as reaction has not to be
pressed to the limit, some relief is found from atmospherics, fap
motor interference, etc.

In conclusion, it is not easy for the short-wave listener at
home to realise how dependent one is on 5SW for an lnglish
programme. When he gets tired of his American stations, etc.,
he switches on to the local and receives the programme as it
should be received with no fading, and usually no background
of X’s, but if the local-station listener could get no better re-
ception than that provided by 58W in a distant country, it is
likely that the outery would be considerable.

All times in this letter are local times.

Hinaidi, Iraq. C. R. MASON, Flight Lieutenant,

Royal Air Force.

Sir,—May I support Mr. Chapman in his appeal in your issue
of June 3rd for an Empire short-wave transmitter to cover ull
the countries of the British Commonwealth?

I am a Canadian by adoption, but English by birth and educa-
tion, and I think that the influence of radio broadcasts is so
great that we should utilise it to the full in order to strengthen
the bonds of sentiment that already exist.

I have written to the B.B.C. severul times on these' lines,
and can say that, whereas Rome was very much stronger in
Halifax prior to March 1st last, since that time G5SW has
held her own, and we have heard her every night practically
up to the day we left Halifux, when we were delighted to get
the broadcast of the nightingales.

Many of my friends are short-wave enthusiasts, and natur-
ally London is our Mecca.

All big international features are, of course, re-broadcast by
CHNS, our local station, but it is a much better arrangement
for us to be able to tune in at will on London, thus keeping
close contact with the heart of the British Commonwealth of
Nutions. W. E. TIBBS.

Worcester.

TRANSFORMER VERSUS R.C. COUPLING.

Str,—In view of the changed conditions, new valves, etc., I
should be glad if you would allow e to reopen this old con-
troversy.

As far as .the chavacteristics of a good transformer and good
R.C. coeuplings are concerned, 1 do not think there is. much
to choose between them, but where the R.C. coupling scores
heavily is in its better production of transients, such as cymbals,
drums, and pistol shots.

As the. rectified. output curve from detector valve will (I
presume) be a. falling curve, what is wanted is a rising curve
for the L.F. amplifier. This can be got with R.C. or good
transformer coupling, though the R.C, will, 1 think, give the
better curve.

What 1 fail to understand is the present tendency amongst
amateur construnctors to bnild a single-stage transformer stage
instead of two stages of R.C.C. This, I think, is often done
through mistaken econowical reasons, as I contend it is to-day
just as cheap (if not cheaper) to build two.good low-gain R.C.
stages as one good transformer stage.

It means :—2 Spaghetti resistances

2 0.01 mica condensers .
2 grid leaks
1 extra valve and valve-holder
as compared with :—
One good transformer, say, 25s. or £1.

I do not consider cheap transformers, as they cannot give
first-class quality.

As far as volume is concerned, the two R.C. stages will give
considerably more volume than one transformer stage, and, in
my opinion, far better quality.

1f quality is the consideration, T fail to see any reason for
the transformer set as compared with R.C.; and still less reason
for the transforiner pentode set, now so popular.

I do not intend my remarks to apply to manufacturers, who
may have good reasons, but only to amateur constructors who
want real good quality, R. W. TALLIS.

Newport, Mon.

say £1,
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Replies to Readers’ Questions
of

General Interest.

¢ Avoiding Detector Distortion.”

I should like to try the mew method of
grid detection advocated in an ar-
ticle under the alove heading in your
iesue of May 20th. Will you give me
an idea as to the right value for the
grid leal:!

It is advantageous to use, in conjunc-
tion with a tuned acceptor grid circuit, a
leak of comparatively high value-—say two
or three megohms.

cooo
Not for a Frame Aerial.

Will you please show me how to modify
the ‘“Super-Selective Six” so that
it may be used with a frame aerial?

This receiver is essentially designed for
operation with an open aerial system, and
we think it would be a mistake to attempt
to alter it so that a frame could be sub-
stituted. In any case, if results approxi-
mating to those obtainable from the set
as described are aimed at, we are afraid
that the alterations necessary would be
so extensive that the whole matter would
be rather beyond the scope of the In-
formation Department.

cooc
Decoupling H.F. Circuits.

In place of the usual resigtunce of 600
to 1,000 ohms, would it be practic-
able to use an H.K. choke for de-
coupling the anode and screeming
grid circuit of an H.V. amplifier?

High-frequency chokes can be used in
certain circumstances for this purpose,
but in practice are generally less satis-
factory than non-inductive resistances.

0009
New Wine—

[ am gtill usipg a three-valve receiver
bl on the lines suggested in your
journal mearly four wyears ago,
ahich a neufralised H.F. stage is fol-
lowed by an anode bend detector. Do
you think it would be worth while to
chunge over to the power grid rectifi-
cation principle;

High-efficiency neutralised H.F. ampli-
fiers of the type which we presume you
are using do not work at their best with
the new method of detection, which is
essentiallv intended to be used either in
reacting dctector sels or after an H.L.
amplifier in which screen grid valves ave
employed. Litz-wound neutralised trans-
formers were generally designed on the
assumption that they would be followed
by a deteclor arranged to impose com-
pavatively little damping. Tf you wish
to use power-grid rectification, all we can
suggest is that vou should “ tap down’
the grid connection on the transformer

B.27

secondary. Alternatively, ov in addition
to this alteration, reaction might be
added.

0000

“Square Peak > Coils.

Will you please show me how to con-
neet one of the new Varley ‘“ Square
Pealk: ** intput filter coils to an 1u-
divectly heated S.Gi. high-frequéency
amplifying valve? It is proposed to
use a ganged tuning condenger with
carthed rotors, and my difficulty 13
to see how bhias can be upplied.

Would there he any ohjection fo
including an inpot volume control of
the resistance potentiometer type, as
i the ** Super-Selective Sie™?

A saitable method of commection for
this coil is given in Fig. 1. As tuning

49

Technical enquiries addressed to our

Information Department are used as

the basis of the replies which we publish

in these pages, a selection being made

from amongst those questions which are
of general inferest.

with a resistance. The actual value of
this resistance, to which we have given
a value of 10,000 olms, is by no means
critical, provided it exceeds 1,000 ohms
or so. An H.F. potentiometer input con-
trol should be quite satisfactory, and is
shown in the diagram.

Tle four terminals of the coil assembly
have been lettered to correspond with the
manufacturers’ markings.

o000
Out of Place.
Would it be worth while to use a
“nixed”  filter, of the type de-

scribed 1n your 1ssue of Fcbruary
184, in the intermediate-frequency
amplifier of a superheterodyne? If
s0, I should appreciate some sug-
gestions as to suitable windings for
the coils, and the capucity of the
necessary coupling condenser.

The advantage of a constant-width
band-pass filter of the type to which you
refer is that it gives sensibly the same
broadness of tuning over a fairly wide
range of wavelengths. In a superhetero-
dyne intermediate-frequency amplifier this

condensers with enrthed rotors are to be  property is quite valueless, as this
G
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used, it will be most convenient to bias
the I1.I*. valve by inserting a resislance
of the necessary value in series with its
cathode ; at the same tine it will be neces-
sury to shunt the coupling condenser

www americanradiohistorv com

t.—A commercial filter coil unit connected to an A.C. screen grid valve.

amplifier is required to tune only to a
single wavelength, and consequently it
would be useless and extravagant to
employ a type of filter giving constant
peak separation.
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Grid Detection without High-note Loss.

{ was interested in an article published
m your issue of May 20th, in which
the possibilities of using a tuned
acceplor circuit in place of the wsual
grid delector condenser were dis-
cussed. If possible, I should lile
to include this device in my own re-
cewver, a circuit diagram of which is
enclosed.

Will you please show me how to
arranye the acceptor circuit induct-
ances so that wavehand switching
may  be included?  Also, as this
scems to be a case where the prin-
ciple of ““tapping down' the de-
tector grid connection would be of
advantage, will you gplease indicate
how this refinement may be included.

The system of rectification to which
sou refer is applicable to a gvid detector
which is coupled to a preceding H.F.

TO LF.

H.F.C.

TO H.F.
VALVE ANODE

Fig. 2.—Detector grid circuit with tuned
acceptor and waverange switching.

stage by means of a **tuned grid 7’
coupling,
tious are shown in Fig. 2. The long- and
medium-wave acceptor circuit inductances
are marked respectively L and L,. Care
should be taken in the wiring of these
components and of the associated short-
circuiting switch and tuning condenser
in order that undesirable couplings may
not be introduced.

coo0o0
Wire Gauge and Coil Inductance.

If wire of a gauge heavier than that speci-
fied is used in winding a certain
inductance coil, will it be necessary
to put on a greater or lesser number
of turns?

All other things being equal, the use
of a heavier gauge of wire will result in
a_coil of greater winding length for a
given number of turns, and so its in-

and the appropriate connec-.

Wireless

Werld
ductance will be reduced. To attain the
designed inductance value, it will be
necessary to wind on more than the
specified number of turns: we should
perhaps add that by doing this the shape
of the coil will be altered, and it is likelv
that its efficiency will be impaired to a
certain extent.

cooo

Anode Current Measurement Problem.

I have lbeen attempting to checl the anode
currenls of the various wvalves in-
cluded in my receiver (a commercial
product), but have been unsuccessful
g0 far as the H.F. valve is concerned.

T'he warious components are not
easily accessille, and the only point
at which the meter can conveniently
be inserted is between the anode ter-
minal of the valve and its flexible
lead. When the instrument is con-
nected, self-oscillation (s produced,
and I presume that the reading of
anode current shown cannot be the
same as that passed under normal
operating conditions.

Can you suggest a way of making
an accurate measurement without dis-
mantling the set?

As it is apparently impossible to insert
a milliammeter in the corrvect position (at
the low-potential end of the anode cir-
cuit), we suggest that before making a
measurement you should short-circuit the
grid coil associated with the H.F. valve,
If this is inaccessible, then it should be
possible to prevent self-oscillation—which
is evidently brought about by stray
couplings due to the meter and its leads
-—Dy connecting a large condenser between
the H.F. valve anode and earth.

We may add that if your set its mains-
operated, and if the H.F. valve is nega-
tively biased by the insertion of a resist-
ance in its cathode lead, the same effect
may be produced by introducing a snort-
circuit between the valve grid and the
metal chassis ¢r earth line. This will not
alter operating couditions so far as grid
voltage is concerned, and the points or
connection will certainly be get-at-able.

0000

Excessively Cautious.
After completing the construction of a
single-valve set on the lines of the
“ Radio Reading Lomp ' described
in your issue of March 11th, I took
the precaution of measuring the wolt-
age across the valve filament ter-

minals before inserting a valve.
am glad that I did =0, with the
help: of a two-range wvoltmeter it

was found that a wollage of nearly
200 existed across the filament ter-
minals.

I cannot see that 1he slight modifi-
cations that have been introduced can
do any harm. Will you please
examine the enclosed circuit dingram
and say where I have gone wrong?

The circuit given by you is correct; the
substitution of an output transformer for
the resistance-capacity telephone feed
included in the original set cannot affect
filament voltage. Provided that the in-
structions given with regard to the choice
of a resistance lamp have been followed,
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there is no fear of applying an excessive

voltage to the valve. Tn your case you

have overlooked the fact that when the
valve is not in position in its holder the
current consumed by the measuring in-

strument is comparatively so low that a

greatly decreased loss of voltage takes

place in the resistance lamp, and you are
getting a totally erroneous reading.

Further, there is the question of
change of lamp resistance with tempera-
ture.  Current consumed by the meter
will be insufficient to heat its filament to
incandescence, and  consequently its
resistaiice may amount to something like
100 ohms instead of about 2,000 ohms,
which is roughly the normal value.

The only way of making a proper test
without a valve in position is to connect
across  the filument terminals of the
holder a resistance of the same value as
the valve itself.

0000
H.T. Supply in the Tropics.

1 am shortly making a trip to the tropical
part of Africe, and propose to take
with me a short-wave receiver. Loi-
tension current will be obtainable
from a car uccumulator, but I under-
stand that the problem of H.T.
supply 1s rather difficult in these
climates, as the ordinary type of dry

hattery deteriorates rapidly. Do you
know of any suitable source ~of
supply? 4 high wvoltage is not

needed, as headplones will be used
for reception.

Inert dry cells will be satisfactory.
These are produced by most of the bigger
firms of battery malkers, and they do not
begin to deteriorate until they have been
put into use by the addition of water.

A battery consisting of a couple of
dozen cells or so should be quite adcquate
for headphone reception,

(France).

Geographical position: 45° 41" N., 4" 47’ F.
i Approximate air line from London: 460
i miles. :
Wavelength : 286 m. Frequency : 1,049
ke. Power: 0.8 kW.

! Standard Time: Greenwich Mean Time
¢ (France adopts BS.T.).

Standard Daily Transmissions. i
10.30 B.S.T., concert; 12.00, concert, news :

(Sun.); 1530, transmission of photo-
graphs; 19.45, news, concert; 20.30,
relay of “talkie” films (Sun.); 21.30,
dance music, concert, news; 22.00,
relay of foreign stations (Sat.); trans-

i mission of photographs (Belin process).
Man announcer.

i Opening signal: Counting in Frenclr from
{300 to 320,

i Call: Hallo! Hallo! Ici Radie Lyon.

Closes down with usual French formula,

followed by La Marseillaise.
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Battery Sets Can Be As Good.

OOKING back over a few years, it comes as rather
L a surprise to discover how really recent in date
is the efficieni receiver operated ‘entirely from the
electric light mains. For some years after broadcasting
started, whether you had electric light supply or not,
at least your wireless set was run from batteries, and
it was a considerable while before the first mains-
driven sets began to make their appearance.  They
started with sets opcrating from direct current using
battery valves, and later the production of the very
low-consumption filament (6o mA. filaments, as they
were called) paved the way for the introdnction of the
first all-A.C. sets using a valve rectifier. Mains-driven
sets did not really become popular and a satisfactory
practical proposition until the introduction of indirectly
heated valves.
The interest attaching to these new valves has; we
think, tended to distract the attention of set designers
from proper consideration of the

the battery-heated type, but when it comes to the
design of a set giving extreme amplification it is rather
questionable whether the mains valves retain this
superiority, for the reason that when operated at
maximum efficiency as regards amplification they tend
to produce a certain amount of valve noise of a type
which is absent with battery valves, so that it may
be possible for a battery-type superheterodyne to make
use of the last ounce of amplification, whereas with the
indirectly heated type of valve a certain amount of
background noise would be present when amplification
reached its highest degree.

This statement may comfort those who have regarded
themselves as severely handicapped by not having elec-
tric supply mains available, and one can go, perhaps,
a little further and say that the production of the
present set has really brought within their reach a
receiver giving a degree of amplification and sclectivity

largely in excess of that obtain-

requirements of that still very

able from any battery-operated.

large percentage of the com-
munity which is, as yet, without
electric light supply. Certainly
in the direction of the bigger and
more selective sets this neglect is
particularly noticeable, so that we
are not surprised to find that our
announcement that in this issue
we would be describing a battery
superheterodyne of outstanding
performance should have been
met with a spontaneous and an
enthusiastic welcome.

Indirectly heated wvalves are,
admittedly, more efficient than

ATT *

]

In This [ssue

THE LIFE OF THE H.T. BATTERY,
FREE FIELD CURRENT.
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receiver hitherto available.

When we consider, too, the
difference in the initial cost, due to
the elimination of rectifying and
other mains equipment and the
lower prices of battery valves as
compared with indirectly heated
types, the battery-set user will find
that he is still well in hand finan-
cially to offset the cost of accumu-
lator and dry battery mainten-
ance. If the user is able to arrange
for the upkeep of accumulator
H.T. his running costs may be
kept lower still.
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Hints on the
Choice and
Maintenance

of Dry=cell
H.T. Batteries.

N spite of the increasing attention which is being
given to all-mains receivers and battery eliminators,
the drv-cell H.T. battery is still the most important
source of H.T. current. During 1930 the number of
battery-operated sets sold to the public was more than
twice the number of mains sets, while the total number
of dry H.T. batteries sold exceeded 7,000,000. It 1s
somewhat surprising to find, therefore, that the average
user takes so little interest in this most important acces-
sory. He gives much careful thought to the care of
valves and the choice of a loud speaker, but when it
comes to buying a battery he is content to see the voltage
checked by the dealer, and then to connect it up and
hope for the best. In view of the fact that the renewal
of H.T. batteries constitutes the greater part of his run-
ning costs the matter should repay a closer study.
Issentially, the Leclanché cell unit is a simple organ-
ism. It is shown diagrammatically in section in Fig. 1.
The negative electrode is a cylindrical zinc container,
and the positive electrode a carbon rod to which con-
tact is generally made by a metal cap surmounting the
top. Surrounding the carbon rod is a small muslin bag
— containing manganese di-
oxide. This substance is
known as the depolarising

e
=

>, agent. Its funqtion is to

e L e absorb chemically the

!‘J“; ;% {|lcommmmee;  hydrogen which is evolved

oerocaeisms|| T at the carbon rod as a re-
Aoy 1P ; sult of tlie action of the
" ZZecreorre cell. The effect of an

accumulation of hydrogen
at the positive electrode is
to generate an E.M.F. in
opposition to that of the
cell as a whole, which causes the voltage to fall on dis-
charge. The space between the depolariser sack and the
zinc container is filled by the active electrolyte—a mix-
ture of ammonium chloride (sal ammoniac) solution and
a suitable absorbent material such as sawdust.

Years of patient research on the part of physical
chemists are concealed by the apparent simplicity of the
modern H.T. cell. Apart {from the more obvious im-
provements, such as the use of seamless cold-drawn
zinc containers in place of the older built-up pattern
with soldered joints, and the admixture of carbon

Fig. 1.—Section of a typical
Leclanché dry-cell unit.

JULY 15th, 1931.

"™ HT Battery

granules of a specially prepared type with the depolar-
ising agent as a means of lowering the internal resist-
ance, rccent research has provided data which enables
the battery maker to control not only the shelf life of
the battery, but also the form of the discharge curve.
The lastnamed quality is perhaps the most important
factor governing the choice of an H.T. battery, and
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Fig. 2.—Typical discharge curves through a constant external

resistance. Battery A, having maintained a high average voltage

during its useful life, falls away rapidly after the end point,

whereas battery B gives a Jarge percentage of its output at a
voltage too low to work the set satisfactorily.

should be the first consideration when comparing the
merits of different makes.

The Discharge Curve.

The ideal type of discharge curve for a dry H.T. bat-
tery in the present stage of the art is that marked A in
Fig. 2. This battery gives the greater part of its out-
put at a voltage level well above the generally accepted
end-point, viz., 0.75 volt per cell, and then falls away
rapidly. Battery B, on the olher hand, although show-
ing a higher initial voltage, gives its useful output at
a voltage which barely justifics the continuance of the
battery in service. When the end point is reached a
considerable proportion of the total watt-hour capacity
remains in the cell, but it cannot be usefully employed
as the voltage available is not high enough to operate
the recciver satisfactorily. For the sake of argument we
have assumed that the useful life in hours is the same
in both cases, but in praclice batteries of the type B fre-
quently drag out their existence for 400 to 450 hours,
and even when discarded still contain an appreciable
percentage of their total capacity. But for two-thirds
of the time they are in service the volume and quality

A 12
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The Life of the H.T. Battery.—

ot reproduction from the set is barely tolerable, and
crackling may develop towards the end even before the
0.75 volt per cell limit is reached. . Obviously, the bat-
tery A, which works hard during its useful life, and
then runs down quickly and definitely is to be preferred.

Internal Resistance.

The next qualities in order of importance to receive
consideration should be the internal resistance and the
activity of the depolarising agent. These factors deter-
mine the maximum economical current which can be
drawn from the battery, the rate at which the terminal
voltage of the battery falls during each working period
and the time required for recuperation during rest. In
the last respect the performance of most modern batteries
1s satisfactory, and great strides have also been made
in reducing internal resistance. WWhereas in the past
1t was customary to assign a maximut discharge rate
to batteries of different sizes, the catalogues of the
leading battery makers to-day contain no such stipula-
tion. Even the smallest sizes are capable of standing
up to currents for which only ““triple’’- or ‘‘super”’-
capacity batteries were formerly prescribed. Naturally,
the periods during which the higher currents are sus-
tained are proportionately lower, but it is significant
that the ampere-hour capacity of the modern battery
is practically independent of the discharge rate. This
point, which is frequently overlooked, is amply borne
out by the actual curves shown in Fig. 3. Even the
small-capacity battery shows a decrease in capacity
of not more than 20 per cent. as a result of increasing
the discharge rate from 5 to 20 milliamperes, while in
the case of the triple-capacity battery the difference is
less than 10 per cent. The average ampere-hour
capacities of the three most popular sizes are approxi-
mately as follows: “*Small-"" capacity, 1 ampere-hour ;
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Fig. 3.—The ampere-hour capacity of the modern H.T. battery
is practically independent of the discharge rate.
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World

““ Intermediate- "’ capacity, 3 ampere-hours ; ““Super- "’
capacity, 7 ampere-hours.

Although the small-capacity battery can be relied
upon to give a good account of itself at heavy discharge
rates, it is preferable to use a larger capacity for dis-

HARD TOP SEALING
~

OUTER
CONTIINER

/N TERMEDIATE
FILLING
BITUMEN
FILLING

IINER CONTAINER PARAFEIY WAXED CAEDEOAED

SEPARRATORS

Fig. 4.—Constructional details of a high-grade H.T. battery,
showing inter-cell insulation.

charge currents in excess of 10 mA. In fact, there is
an optimum size of battery for any given range of
discharge currents. If the capacity of the battery is
too small frequent replacements will be necessary and
less than the full ampere-hour capacity will be obtained.
There is also the question of value for money, for a
battery having threc times the capacity of the smallest
size can be obtained for considerably less than twice
the cost of the latter size. On the other hand, it is
false cconomy to use the largest type of battery for a
discharge of, say, 5 or 6 mA., since the service life
may then exceed the shelf life and crackling noises may
develop before the full capacity of the battery has been
used up. Further, one stands to lose more in the event
of an accidental short-circuit or an unsuspected insula-
tion breakdown in the set. Speaking generally, the
optimum discharge rates for the three principal sizes
of battery may be assigned as follows: (1) ‘“Small-""
or ‘‘single-”” capacity, 5 to I0 mA. (2) “* Inter-
mediate-"” or “‘Triple-” capacity, 10 to 20 mA. 3)
““Super-"’ capacity, over 20 mA.

Elementary Precautions.

With intelligent use the modern dry-cell battery is
a reliable and economical source of H.T. current, but
it should not be overlooked that it is essentially a
delicate organism which is easily open to abuse. Having
paid good money for a battery, it behoves the amateur
to make sure that he obtains a full return for his outlay.
The battery should be installed in a cool place away
from radiators or hot-water pipes, and short-circuits of
however short a duration must be avoided at all costs.
From time to time the set should be tested for leakages
by inserting a sensitive milliammeter in the H.T. lead
with the L.T. current switched off ; in any case, it is a
good plan to remove the plug connections from the
battery if it is to be left standing for any considerable
time.

Finally, good inter-cell insulation is always worth
paying for, and a few more shillings on the initial cost
of a battery so constructed is invariably justified by the
performance of the battery towards the end of its life.

www americanradiohistorv com
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By
F. H. HAYNES.

NE of the most inappropriate of terms is ‘‘ free

grid bias.”” In battery -sets the grid cells

deliver no current, and, but for their own internal
deterioration, would give indefinite service. In mains
sets grid-biasing potentials are best produced by passing
the anode current through a resistance, a process which
robs the anode voltage of an amount equal to the grid
bias by dissipating anode watts in the biasing resist-
ance. In this way the biasing resistance becomes
slightly heated and many watts may be consumed.
However, with mains sets the
watts consumed are of little
consequence and the failings of
the grid-biasing battery are
avoided. It is possible, of
course, to make a smoothing
choke serve the dual purpose
of both biasing and smoothing,
an economy which was effected
in The Wireless World Four.
This brought down the load
on the rectifier to within safe
limits.

A more real attempt at ob-
taining something for nothing
is that of field excitation for a
moving-coil loud speaker and
in which the field winding takes the place of a smooth-
ing choke, biasing resistance or output choke.

energise the magnel.

New Moving-coil Speakers.

It is true that field current can be dispensed with
by the use of a permanent magnet, but in the case
of an A.C. mains set not only is field-excitation
current available, but choke coils with similar properties
to the field winding must necessarily be used. This
article summarises the conditions under which ‘' free
field current ’ can be obtained, and describes the special
moving-coil speakers recently introduced for the pur-
pose by Amplion, Ferranti and Magnavox.

LESS expensive alternative to the use of the per-

manent magnet for the loud speaker field is a
small elecfro-magnet with a winding forming part of
the smoothing or grid-biasing circuits. A voltage loss
is inevitable in a smoothing choke and deliberate in
the biasing circuit of an all-mains sel.
speaker field winding possesses both resistance and
considerable induclance it can replace either biasing
resistance, smoothing choke, or both, and the walls that
would thus be normally thrown away may be used Io
In addition lo giving circuit
arrangements for free field excitation, this article
gives valuable reference data for the aufomatic grid
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Moving = coil

tion in Smoothing
= and Grid=biasing Cir=
cuits.

The amount of energy required to produce the neccs-
sary ampere turns and an adequate flux density in the
gap is determined in watts being a product of the
current passed and the volts required to force that
current through the resistance of the winding. When
the first moving-coil loud speakers were designed it was
quite common for their field windings to consume as
much as 20 watts, this amount of energy being neces-
sary partly owing to the large area of the gap, but
essentially because of the generous gap width which
was adopted to give freedom
of movement to the moving
coil. By careful centring
much narrower gaps are now
used, and bearing in mind
that to halve the width of the
gap will quarter the watts re-
quired, a considerable saving
may be effected in the number
of ampere turns required to
produce adequate flux. Further
saving may be effected by a
reduction in the diameter of the
moving coil, so that a given
flux density is now produced
in a smaller gap area. Thus,
by using the smallest possible
gap and reducing the pole face area the excitation
watts may be brought down to a minimum of about 4
in respect of the Amplion and Ferranti models and 5
for the Magnavox.

The essential detail when using these loud speakers
in mains receivers is the resistance of the field winding.
This has been fixed at 2,500 ohms for the Amplion
and Magnavox and 1,150 ohms for the Ferranti,
although the winding adopted in the latter may be
changed for special requirements. From these resist-
ance values we can convert the watts rating to values
of current required, and volts dropped as shown in the
accompanying Table A.  When the field winding is

A 14
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Free Field Current.—
interposed in the circuit of a recciver it is unlikely that
the exact value of current required will be available and

TABLE A.
i Minimum ‘
Type. | Resistance. Watts Current ‘ Volts
Required. ‘ mA | Dropped.
Amplion . | 2,500 4 0 | 100
Ferranti . 1,150 4 60 70
Magnavox 2,500 5 | 44 110

Current and voltage requirements of the field coils. Total voltage
available must create a stated current in the field winding and the
potential dropped will then be additional to the voltage requirements
of the receiver circuit in which the field coil is interposed in the leads
from the rectifier.
the number of milliamperes given should be taken. as
the minimum. It should not be exceeded by more
than about 50 per cent.,

bearing in mind, for

Wireless
Worllel

55

From the number of valves in a receiver and the total
current taken by the anodes, screens and probably
associated potential dividers, the total current consumed
can be found. Table B shows the additional voltage
that will be dropped across the loud speaker field wind-
ing when used as a smoothing choke. together with the
watts that will be developed
in the winding. It will be
seen that where the 2,500-
ohm field is correctly ex-
cited with 40 mA., that 100
volts must be added to the
initial output of the rectifier,
but with the 1,150-0hm
field, excitation is-produced
when 60 mA. is passed, ‘and

example, that to double

the current through the

watts dissipation by four
times and, as the heat de-
veloped is proportional to
the watts, excessive tem- |

4mfds =2 mfds 2 mfds |

+

winding will increase the

%— Circuit connections of
an output stage follow-
ing resistance coupling.

When only part of the

perature rise may result. |

Test reveals that it is
not entirely safe to use
the field winding as a
single smoothing choke
and that it is better to use
a double smoothing cir-
cuit as shown in the
diagram with the field as
one of the chokes, though
the volts and the watts
dissipated in a good
smoothing choke will, of
course, be much lower

When using the field winding as additional smoothing

it is advisable to connect it on the receiver side of

the smoothing choke so as to avoid completely any
possibility of mains ripple.

available biasing volt-
age is used and the grid
leak is connected to a
tapping point on a shunt
biasing resistanceacross
the loud speaker wind-
ing,a 2 mfd.by-pass con-
denser must be con-
nected between the
tapping pointand H.T.—.
By connecting a 2 mfd.
condenser between the
H.T. 4+ and the centre of
the filament heating
transformer, additional
smoothing will be pro-
vided when the H.F.
negative lead is taken
off as shown at X.

some additional %0 volts must
be rendered available from the
rectifier.

It is not considered worth while
to produce field excitation by con-
necting the field winding directly
across the rectifier. Not only 1s
the advantage of additional smoothing lost, but the
increase in current requirements does not coincide with
the customary outputs of rectifying valves. On the

Connections showing the use of
the resistance of the field mag-
net winding for producing free
grid bias. When the biasing
voltage produced is excessive,
the magnet winding is shunted
with 50,000 ohms and the earth

than that occurringin the
loud speaker field wind-
ing. Measurement of the
inductance of the field
winding of the Amplion

side of the 0.5 megohm grid
leak connected to a tapping
point,

loud speaker revealed a
value of 71 henrys with
no D.C. passing and 67

henrys when passing 50 mA. The mecan value can be

taken as about 70 henrys, the gap having the effect of
producing an almost constant inductance irrespective
of current values. In the case of the Magnavox the
inductance with no D.C. flowing was 55 henrys, falling
to 53 at 40 mA. and then dropping to 37 at 35 mA.
This decline in inductance value is due to the use of a
smaller gap in the Magnavox and a greater area due to
the larger moving coil.

A 15

other hand, it is quite common fer rectifying valves to
TABLE B.
2,500 ohm Field. 1,150 ohm Rield.
Amplion and Magnarox. Ferranti.
mA. [
Volts Watts Volts Watts
Dropped. Produced. Dropped. Produced.
20 50 1 | o3 it
30 75 21 35 1
40 100 4 16 12
50 125 6} 57 23
60 150 9 69 | 4
| 70 175 12} 80 | 5%

When the loud speaker field winding is interposed in the H.T.

supply as additional smoothing, the rectifier voltage must be

increased by the amount shown for the value of the current passed.

This table shows the watts developed for various values of H, T,
current.

be arranged to deliver a much lower voltage than their
maximum rating and as much as 100 volts can usually
be added.
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on a 50,000-ohm resistance which bridges the wind-
ing. In this way the required reduced voltage is
tapped off along this resistance, and an economy has
been effected not only by using the
field coil for smoothing the anode
circuit of the output valve, but, in
addition, the grid bias is not ob-
tained at the expense of throwing

away any more of the anode voltage
’i than that which is required to ener-
gise the loud speaker.

Practice reveals that humless field
excitation results from the circuit
arrangements shown. It must not
be overlooked that hum in mains-
driven receivers usually arises when
a loud speaker field is fed direct
from a rectifier arranged as a
separate unit and in which smooth-
ing is not provided. In localising
this form of mains hum it is necessary to disconnect
the moving-coil winding from the set. but it is essential
that this winding should be
short-circuited. If a slight

56 JULY 15th, 1931.

Free Field Current.—

The circuit diagram shows the smoothing chokes con-
nected in the positive lead, although they may both
equally well be connected in the
negative. By so doing the junction
point between the loud speaker field
and the smoothing choke becomes
one from which negative bias can be
taken through a decoupling resist-
ance to control the grid of the output
valve. Another way of showing the
same arrangement 1s given in the
circuit diagrams of output stages
with transformer- or resistance-
coupled inputs. To assist in con--
sidering the possibility of using the
resistance of the loud speaker field
winding for producing free grid bias
it is helpful to tabulate the bias and
anode current conditions of the com-
monly used output valves. Only those valves passing more
than 20 mA. are included in the accompanying table.
It will be seen that except in the case of the 1.S5a and
insuffi-

| :
i ..

The small Amplion moving-coil loud
speaker for use In the construction of
all-mains operated sets.

” LS6a that there 1is

S ctmsssctmmenoend

The Magnavox model.

cient energy available for
field excitation.

This, however, does not
prevent the use of the field
winding for bias, as the
biasing voltage produced
across the loud speaker field
is in excess of requirements.
The table gives the total
potential available and that
which must be added to
the rectifier output voltage
together with the watts

hum can then be detected it
means that a ripple potential
will be fed back on to the
anode of the output valve,
which is in turn transferred
to the grid across the valve
capacity, being returned into
the anode circuit after
amplification. By using the
field winding in the smooth-
ing or biasing circuits not
only is the total smoothing
augmented, but the loud

S

<

B e

The Ferranti model.

speaker field takes its supply from a circuit already fitted
with smoothing -components.

consumed in the speaker field winding. In addition,
the position of a tapping point has been determined

Across 2,500 ohms (dmplion and Magnavor). f Across 1,150 ohmas. (Ferranti).
Type of Grid Anode Rgs]?:thnx%ve C(Ti:r;;rniiad ‘Tapping Point from Tapping Point from
Valve. Bias. | Cwrent. | for Free by Bias Filament end on Energy . Filament end on
Grid Bias. | Resistance. |. Energy Potential 50,000 ohms shunt Con- Dotential | 50,000 ochms Shunt
Consumed. Dbropped. esistance for swmned. |-Dropped. Resistanee for
Correct Bias. Correct Bias.
Volts. mA Ohmas. Watts. Watts. Volts. Ohma. Watts. ‘ Volts, Ohms,
P.625 .... 26 24 1,100 0.6 14 60 — 0.6 2 -
2/P.625 . .. 26 48 550 1.2 5.8 120 11,000 2.6 51
LS5a ..... 112 33 3,400 3.6 2.7 83 1 1.2 [ 37
| n
2/LS5a ... | 112 66 1,700 7.2 11 165 34,000 4.9 74 add 580 SSUS
LS6a ..... 91 63 1,450 5.6 10 158 29,000 4.5 | T2 add 300 field
| 2 winding
2/LS6a ... @ 91 126 725 11.2 40 316 | — 18 144 -
PX4 ..... | 33 50 660 1.6 6.3 125 | 13,000 28 | A7 -
2 PX4 .. .. 33 100 330 3.3 25 250 | — 11.4 | 114 15,000
PP5/400 .. 32 63 500 2 10 158 10,000 4.5 72 22,000
2/PP5/400. 32 126 250 4 40 316 [ — 18 144 =
PM256 ... 26 20 1,300 0.5 1 50 i 0.5 23 —
2/PM256 . . 26 40 650 1 4 100 | 13,000 1.8 45 ==
PM24a ... 21 21 1,600 0.4 1.1 58 — i 0.8 24 -
ACPEN... | 10 30 .330 0.3 2.3 75 | — |1 l 34 =

Using the field winding for biasing an output valve. In the first place, this table shows the value of bias resistance normally required and

the watts that will be thrown away across it. When the biasing resistance is substituted by the field winding this table shows the watts

rendered available for fieid energising. The numher of watts required must not be less than 4 and should not exceed 12. As the value of

bias produced will in most cases be excessive, the field winding is bridged with a 50,000-ohm resistance of the tapped type and the values
given show the resistance to be included hetween the filament end and the lead to the grid circuit.

A TH
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Free Field Current.—

Loud speakers of this type will find their way into
the majority of mains-operated sets, for they are both
convenient, to use and low in cost.
tioned that they can be used with D.C. supply by
connecting in series with the field winding a voltage-
dropping resistance. Any of the three types referred
to can be connected directly to a 1oo-volt supply. With
a supply of 150 volts a series resistance of 1,000 ohms
should be used, and a 2,500-ohm resistance will suit
200/ 240-volt supplies.

An input transformer fitted to the Amplion model
gives three input ratios. The speech coil has a D.C.
resistance of 1.5 ohms and an impedance at 400 cycles

It might be men-.

Wireless 57
World

of 2.2 ohms; its transformer gives ratios of 25 to 1
(terminals 1 and 2), 50 to I (terminals 1 and 3) and
75 to 1 (terminals 1 and 4); while, for push-pull,
terminals 1 and 3 are used, with 2 as a centre tap.
A push-pull output transformer is fitted to the Magnavox
model giving a ratio of 35 to 1. Its moving-coil wind-
ing has a D.C. resistance of 3.4 ohms and an impedance
at 400 cycles of 4.4 ohms, suiting the loud speaker to
a pair of push-pull valves with an average impedance
of 2,000 ohms. If the valves are parallel connected so
that the combined impedance is a quarter of that of
the push-pull arrangement, then the correct ratio that
is obtained is produced by using half the transformer
primary in filter-fed output circuit.

A MARINE RECEIVER.

A Simple and Compact Broadcast Set for Small Yachts.

HILE bis boat is at sea, or even sometimes
when it is lying in harbour, the yachtsman

(Above) The Castaphone Marine Receiver, designed
for operation on board yachts or houseboats with an
extremely short aerial. The set may either be
mounted on the cabin panelling or secured toa table
or shelf. (Right) Access to the interior of the set is
ohtained by sliding off the back cover.

is almost completely cut off from the shore, and
accordingly he stands to d vive more benefit than
most ot us from the broadcast service. Generally speak-
ing, the ordinary domestic receiver is not entirely suit-
able for use afloat in a restricted space, and contributors
to this journal have recently expressed surprise that
special yacht sets were not available commercially.

One of the first receivers specifically designed to meet
this need has now been submitted for examination by
its manufacturers, The Castaphone Radio Service, of
Culver Street, Colchester. A good idea of its suitability
can be gathered from the accompanying illustrations ;
compactness is a leading feature, as overall dimensions
are only 12}in. x 5in. x 5in.

A 17

The receiver is, of course, for battery operation, and
embodies a regenerative detector, followed by trans-
former- and resistance-coupled L.F. stages.
Reaction is controlled by a swinging coil,
and the aerial is directly coupled to a tapped
tuning inductance, which gives a continuous -
tuning range of about 250-2,000 metres. An
@ .. on-off filament control is embodied in the
inductance selector switch.

With the exception of H.T. and L.T,
batteries, all the components are mounted

in a metal case, strengthened by strong brass angle pieces.
Internal and external metal work is treated to redist
the action of sea air.

Long connecting leads are fitted, so that the batteries
may be neatly stowed away in a locker or any other
convenient place. Sockets for the connection of aerial
and earth leads, and also for the loud speaker, are
mounted on the sides of the case.

At the low price of £4 17s. 6d. (or £6 5s. with Mullard
valves) this set should appeal strongly not only to yachts-
men but to the owners of houseboats and caravans.
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UNDIASE

BY FREE GRID

Nightingales and Needle

Scratch.

SUPPOSE that many people

have already noticed the great

success which has attended the
B.B.C. nightingale broadcasts during
the past two or three years; this
year’s performances, in my opinion,
surpass all previous efforts. This is
in great contrast to the results ob-
tainable about half a dozen years
ago, when all the birds seemed to be
sulky and it was a rarity rather
than a commonplace to have a suc-
cessful night.

Now, I had always supposed that
the lack of results in the early days
was due to the fact that the B.B.C.
foolishly disclosed the exact where-
abouts of the microphone, with the
inevitable result .that hordes of
honking motorists turned up and
scared every bird for miles around ;
whereas, in later days, the nightly
venue was kept a profound
secret, and the seal of the -2
confessional placed upon the :
lips of every one of the privi- a7
leged few who have from "yglj
time to time been invited to
accompany the engineers.

I see, however, that the g ol

B.B.C. have publicly stated
where they are working, and
although the exact locality is
in private grounds some few "
hundred vards away from ‘
the road, the distance is not
far enough to prevent the
songsters from being scared
into silence by noisy E
curiosity-mongers who are

bound to turn up sooner or

later to gape at nothing.

In spite of this lack of foresight
on the part of the B.B.C., I must
confess that I was considerably
startled the other evening at the
conclusion of a highly successful

.nightingale broadcast, when a
friend, well known in scientific and
naturalist circles, after remarking
upon the increasing skill of the
B.B.C. in handling this sort of
thing, concluded by saying, ‘* Why!
you could scarcely hear the needle-

(s
Wi
B4

scratch at all.” I immediately ex-
postulated at this insinuation that
the B.B.C. made use of gramophone
records.

A Public Denial?

My friend expressed his astonish-
ment at my ignorance of the fact
that the B.B.C. officials always took
down to Pangbourne with them a
portable gramophone and a pick-up
for use when the birds were silent.
“Why!”’ he went on, ' you must be
getting rusty, as I thought everyone
knew that the actual records were
made by one of our most famous re-
cording companies by a microphone
suspended in the woods; further-
more, the actual ‘pressings’ used
by the B.B.C. are specially treated
o reduce needle scratch to a mini-
mum, cach being used once only

and then discarded in favour
of a new one.”” ,
o
oy v, o P
IIECTARE =

VA e
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3
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Not to disappoint the listening public.

I must say that although I could
scarcely credit my friend’s statement
I could not dismiss his allegations
lightly, as he spends a good deal of
his time at Savoy Hill and his voice
is often heard ‘‘over the air.”” En-
quiry in other quarters has confirmed
his statement, and it has been
pointed out to me that, since the
record is barely distinguishable from
the actual nightingale, the B.B.C.
are justified in resorting to this sub-

www-americanradiohistorv com

: giﬁ"l‘/_‘j/ ™ @b}’l ? L 9,
2 R e el

JULY 15th, 1931,

terfuge when it is absolutely neces-
sary, in order not to disappoint the
great listening public.

I cannot say that I agree with
this argument, however, and am be-
ginning to wonder whether certain
American and Continental broadcasts
do not actually originate in the
studios at Savoy Hill, the atmo-
spherics and other noises Deing
artificially produced, and I look to
the R.B.C. for a public denial of
this story, which I can still scarcely
credit. If no such denial of this is
forthcoming, of course, the con-
clusion to be drawn is rather obvious,
and I shall in future visualise the
Vienna Symphony Orchestra as being
safely ensconced under Waterloo
Bridge, Jack Pavne, in a Tyrolean
hat, doing the necessary conducting
in order fo put over the correct
‘““atmosphere’”” by creating the
usual ‘‘land line’’ noises.

Rex v. Free Grid.

The Income Tax authorities are
probably the most ““live” depart-
ment of the Civil Service, and in this
respect other departments would do
well to follow their example.
I mention this because I
have just received an income
tax assessment form ad-
dressed to F. Gnd, Esq.,
c/o the Editor, The Wireless
World.

If I do not pay or make
an explanation I suppose
they will demand my pri-
vate address from the Edi-
tor. If he refuses to give it
he will, I believe, be
liable to be hauled up and
fined, and if he still refuses
he will go to gaol. If, on
the other hand, he discloses
it to a third party without
my permission, it will consti-
tute a breach of my agree-
ment with him, and I can pot him
easily in a High Court action.

His best way out, from the finan-
cial point of view, is to let me occupy
the Editorial Chair while he takes a
holiday at His Majesty’s expense.
Both of us would, I feel sure, greatly
benefit in health from the enforced
change of occupation, while I should
have the opportunity of making or
wrecking the journal by extending
my own section of it.

A 18
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A Five=valve Super= N
heterodyne with Six
Tuned Circuits.

YHERE is no doubt that where alternating current
lighting mains are available they are far pre-
ferable to batteries for the power supply of a

receiver.  The running costs of even a large A.C. set
are usually smaller than those of quite a modest battery
receiver, while the unfailing regularity of the supply is
itself no mean advantage. Although it is recommended
that anyone possessing A.C. mains should make use of
them, there are, unfortunately, many houses still with-
out electric light, and there is consequently a real de-
mand for a sensitive and selective receiver which will

By
W. T. COCKING.

of the component layout are the same as in the A.C.
model, a host of minor alterations have been found
1eCessary.

Two limitations are imposed by battery operation;
the valves themselves are less efficient than the mains
types, and the power supply is strictly limited by con-
siderations of economy. Five valves are employed, and
the filament current from a 2-volt accumulator is 0.8
ampere ; the load upon the H.T. battery is 28 mA. when
this has a potential of 160 volts. At a sacrifice of
quality, it is possible to reduce both the H.T. and L.T.

run economically from batteries
and at the same time give

SPECIFICATION. .

current  consumption some-
what, and the necessary modi-
fications for this are indicated

good quality reproduction.
Surprising as it may seem,
the superheterodyne fulfils
these requirements, and so it
was decided to modify the
Super-Selective Six! in order
to render it available for bat-
tery operation. Now modify-
ing an A.C. set for battery
operation does not mean mere-
ly removing the mains trans-
former, rectifier, and smooth-
ing apparatus and changing
over the valves to battery
types; it involves the complcte
redesign of . the whole appar-

Five-valve superheterodyne receiver for operation
with 2-voll baltery valves and an H.T. vollage of
about 160.
1. Band-pass luning with six tuned circuils.
. Two tuning controls.
. Ganged waveband switching.
. Dual ganged volume control.
. New non-radiating frequency changer.
. Special cirenit for culting oul long-wave
interference.
7. Grid detection.
S. Triode power outpul of 350 milliwaits.
9. 18 ke. selectivity on powerful local stations.

10. Economical battery operation; L.T. 2 volts
at -8 ampere; H.T. 28 mA., at 160 volts.

[SEESTI SO VO

and the tuned anode ciicuit of the oscillator.

later in this article.

The Frequency Changer..

As already explained, the
basic circuit of the original
model is adhered to, and so
the simplified frequency
changer® is still used. A
screen-grid  valve, negatively
biased by 1.5 volts to act as an
anode bend rectifier, serves as
the first detector; and in its
anode circuit are included both
the primary of the first inter-
mediate {requency transformer

This-

atus, and is not a problem, therefore, to be tackled
lightly. This redesign has been carried out in the
present case, and although the basic circuit and much

makes the circuit non-radiating, prevents interaction
between the tuning control,_and greatly simiplifies the

U 7'he Wireless World, June 3rd and 1uth, 1931.
A 21

2 Nee ¢ Frequency Changers,” May 6th, 1031,
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H-pin A.C.

1 L.F. auto transformer, 7:1 .. (Varley Nicore) ; - = ot 5 valve holders ... (W.B)
1 L.F. choke, 20/30 henrys .... (K. 1. Hypercore) i LIST OF PARTS REQUIRED. 3 Valve screens . (Colvern)
1 T\Eo-gana cxindenser, 0.0005 mid. a(lld1 ~ L 2 1.F. transformers, 114 ke, ........ {Colvern)
(s R R N AT Y Yolar Tuby) 1 Twi - s tenti t
1 Variable condenser, 0.0005 mfd. and 1 Fixed condenser, 4 mfds., 400v..| D.C. \f_»'r?o()t)ogﬁﬂlsm[.lfn?l. A po (.H.l .O.n.lf.e_.r'(col\vern)
drum dial .............. (Polar Universal) MY [ ke (Dubilier, T'ype BT) 1 HF. choke ....... .. . . . Wearite, HFO
1 Grid leak, 0.1 megotun ... (Ediswau) 1 Pre-set condenser, 0.0005 it. max... (Polar) 1 ial band-pass coil and ( R \Vatuml)
o ’ 5 4ol Aerial pass coil screen .... ( )
1 Grid leak, 0.25 megohm .......... (LEdiswan} 1 Resistance, 600 ohms ............ {Watmel) 1 Secondary band-pass coil and screen . (Watmel)
1 Porcelain grid leak holder ....... .. (Bulgin) 3 Resistantes, 10,000 ohms . (Watmel) 1 Oscillator coil and screen .. ....... (Watmel)
pgiicadiconsdensers J0/000Nn I AEE(Dubiliegna0) 1 Resistance, 20,000 ohms (Watmel) TN SIAbICOU T mh s WA B et (Watmel)
2 Fixed condensers, 0.001 mfd. ... . . (D“l““" 620) 2 Resistances, 30,000 ohms ... ... {Watmel) 8 Ebonite-shrouded terminals .... (Belling Lee)
4 Fixed condensers, 0.1 mid., 400v. D.C G q q
e s, O, (L)uml:er’l)pe BB) 1 Resistance, 50,000 ohms . (Watnel) 1 Bakelised panel, 2lin. X &n.x §in.
3 Fixed condensers, 1 mid., 40uv. D.C. 18.G.ocell, 0.9v. ..o (Siemens) 1 Bakelised terminal strip, 21lin. X 2in. X #in.
test ......... .. (Dublh r. Type BD) 1 G.B. battery, 16} volts ........ (Siemens, (:3) 1 Baseboard, 2lin. X 12in. .
2 Fixed condensers, 2 mid., 400v. D.C. 1 D.P. mains switch, with cutcheon 4 Wander plugs ... ............ ... {Lisenin)
(A I Dubxller Type B e e 0 — Bulgin, SH0 Sleeving, copper foil, wire, screws, wood, etc.
( » Tyt ) p g, copp

This list gives the actual components used in the construction of the set.

introduced, but readers must take into account the quahty and suitability as regards dimensions when adopting a substitute.

There are certain instances where alternatives of other manufacture may be
In addition to the sources of

supply melmoned other manufacturers are specialising in the production of components of similar type which are suitable for use in the building of this recciver.

waveband switching. A Marconi L2/B valve is used
as an oscillator with its anode circuit tuned and the
reaction coil in the grid C1rcmt to keep the harmonic
generation at a minimum.® The grid is negatively
biased by 3 volts in order to prevent the anode current
from running to an cxcessively high value.

The system by which the various voltages are ob-
tained will repay a little attention ; it will be seen from
the full circuit diagram of Fig. 1 that only two terminals
are provided for the H.T. battew connections, and that
the different working voltages are obtained, as in a
mains set, by voltage dropping resistances. In this way,
full de-coupling can be readily obtained and the whole
battery is discharged at a uniform rate, the net result
being that a somewhat longer battery life is to be anti-
cipated than would be the case if the voltages were
obtained by tapping directly on to the battery.

The screen voltage of the first detector is obtained
from the potentiometer comprising the two resistances
R, and R, of 50,000 and 30,000 ohms respectively,
while the screen is earthed to high-frequency voltages

3 «The Frequency Changer of the Super-Het,” A. L. M. Sow crb_),
October 29th, 1930.

by the 1 mfd. condenser C.. The screen-grid poten-
tiometer, and the anodes of both the first detector and
the oscillator are fed through the 10,000 ohms resistance
R;, while a 1 mfd. by-pass condenser C, is connected
between the lower end of this resistance and earth.
Grid bias for these two valves is obtained from tappings
on the main output valve bias battery ; the first detec-
tor grid return lead is de-coupled by the o.1 meg.
resistance R, and the 0.1 mfd. condenser C,. No de-
coupling resistance is fitted in the oscillator circuit, but
the requisite section of the bias battery is shunted by
a 0.1 mfd. condenser C,. A word of warning should
be given against any attempt to use a de-coupling
resistance in this circuit, for it has been found that it is
likely to upset the operation of the oscillator, and to
lead to howling.

The Pre-selector and Volume Control.

In order to avoid second channel interference,* a
two-stage loosely coupled band-pass filter is used to pre-
cede the first detector; completely screened coils are

4 «“The Selectivity of the Super-Heterodyne,” 7\Iay 1‘3th and
20th, 1931.

Se—oH.T.4

Cg
—b—
LS
—a
=R,
Ly
Ci
f—oH.T.—
& el
—_—— — LT+
Fig. 1.—The values of the principal components are as follows: C;, 0.0005 mfd. pre-set condenser; C,, C3, C;i4, 0.0001 mfd.; Ch Cs,
0.0005 mifd. twin-gang ; Cg, Cg, Cjg, Cig, 0.1 mfd. ; C;, Cy, Cyo, 1 mfd.; Cyy, 0.0005 mfd.; Cja, Cy7, 2 mfd. ; Cy5, Cigy 0.001 m fd. 190
4 mids. R;, Rg, 25, 000-ohm ~ dual potentlometer, Ry, 0.1 megohm, R,, 50,000 ohms- R;, Rg, 30 000 ohms; R; R;, Rl'z.
10,000 ohms; R;, 600 ohms; Ry 0.25 megohm; Ry, 20,000 ohms; CH,, HF choke; L;, slab coil- Ly, La, input ﬂlter' Ly,
oscillator coil.
A 22
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Super-Selective Five.—
used both in the filter and the oscillator, and as the
switches for waveband changing are built into the bases
they may rcadily be ganged. The two circuits of the
filter are tuned by a completely screened two-gang
variable condenser fitted with trimmers, and it should
be emphasised that the use of a screened condenser is
essential at short distances from a high-power station
if the full advantage of the filter in reducing second
channel interference is to be retained.

The aerial is connected to the first filter circuit through
a combination consisting of the intermediate frequency
acceptor circuit L,C,, the volume-control potentiometer
R,, and the two series connected o.0001 mfd. condensers

- - e s

The complete receiver.

C,, C,. The acceptor circuit prevents any trouble on
the long waveband from stations working with a fre-
quency similar to the intermediate frequency, while the
same trouble is prevented on the medium waveband by
the adoption of inductive coupling in the filter. The
volume-control potentiometer, which has a value of
25,000 ohms, sérves to reduce the aerial input; it is
ganged to another control operating upon the screen
voltage of the intermediate frequency amplifier valve,
and the two ganged controls afford a smooth and dis-
tortionless control of volume which has a range suffi-
cient to reduce a strong local station to a whisper.

The Intermediate Frequency Circuits.

A single screen-grid valve serves for the intermediate
frequency amplifier, and its grid and anode circuits are
coupled to the first and second detectors respectively

A 23
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by means of two identical transformers. Each trans-
former is really a band-pass filter and contains two coils,
each tuned to 110 kc. by small adjustable trimmers.
As the coupling between cach pair of coils is readily
adjustable, the optimum operating conditions and the
best compromise between selectivity and quality are
readily attainable. Grid bias for the screen-grid valve
is obtained from a 0.9-volt battery, fitted beneath the base-
board. The screen and anode voltages, however, come
from a number of series-connected resistances, R, of
10,000 ohms, R, of 30,000 ohms, and R,, the screen
volume-control potentiometer, of 25,000 ohms.  The
by-pass condensers have values of 1 mfd. and 2 mfd.
for the screen C,, and the anode circuit C,, respectively.

The valve and coil screens have been omitted.

As the lead from the screen to the potentiometer is
rather long, a 6o0o-ohms resistance R, is inserted close
to the valve.

The Second Detector and Output Stage.

A medium-resistance valve has been chosen for the
second detector in view of the high sensitivity with
economy of anode current which can be so obtained.
The internal A.C. resistance of 18,000 ohms possessed
by the HL2 is not sufficiently high to lead to a falling
off in either the bass or the high-note reproduction, and
it can be considered quite satisfactory from the point
of view of quality. The grid leak and condenser have
values suited to power-grid detection, that is, 0.25 meg.
and o.0001 mid., although, on account of its low anode
current of 2.6 mA., it can hardly be said to fall within
this class of rectifiers.
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General layout
of components
on baseboard
and under-
base-board also

practical wir-
ing plan.

www americanradiohistorv com


www.americanradiohistory.com

JULY .15th, 1931,

Wireless

Waeldl

AERIAL

—-e>

2
EARTH
— G
4 LS o
d @3
' 5

[
@

i o

asy

www americanradiohistorvy com


www.americanradiohistory.com

o Wireless
World

Super-Selective Five.—

A low-pass filter, comprising a high-inductance H.T'.
choke and the two 0.001 mfd. condensers C,; and C,
1s fitted to keep the anode-load impedance to LE. low
and to prevent I.F. currents from reaching the L.F.
circuits. Detector de-coupling is provided by the re-
sistance R,, of 10,000 ohms, together with the 2 mid.
condenser C,,. Resistance coupling is adopted to feced
the L.F. transformer, and for this resistance R, a
value of 20,000 ohms, 1s used.

Owing to the low detector-anode current and to the
characteristics of battery valves, only a small L.F.
output can be obtained; it is necessary, theretore, to
use a transformer with a high step-up ratio in order
fully to load the output valve. An auto-transformer
with a ratio of 7-1 has been chosen therefore, and this
is fed through the o.1-mfd. condenser C,; ; this resonates
with the primary section of the auto-transformer and
leads to increased amplification of the lowest notes.

A triode has been chosen in preference to a pentode
for the output valve; the latest triodes have mutual
conductances very little inferior to the small battery
pentodes, their undistorted output is of the same order,
and they are somewhat more economical in their

JULY 15th, 1931,

demands upon the H.T. battery. In addition to this,
the necessity for critical matching of the loud speaker
and valve is avoided; and this 1s of particular im-
portance with the reed-drive type speaker usually used
with a battery receiver.  The Marconi P2/B valve
used takes a grid bias of 13.5 volts and will give an
undistorted output of about 350 milliwatts. The anode
current is about 16 mA., which cannot be considered
excessive for good-quality reproduction. A 3o-henry
choke is used in the anode circuit, and the speaker is
fed through the 4 mfd. condenser C,,.

In a receiver in which the various H.T. voltages are
obtained by means of potentiometers, it is insufficient
merely to fit a switch in the L.T. circuit; it is necessary
to disconnect both batteries. A double-pole switch of
the quick make-and-break type is fitted, therefore, and
is connected to break the positive leads of both the H.T.
and L.T. batteries. It is fitted in an accessible position
on the front panel, and the necessity for a good-quality
component should be emphasised, as unless the contacts
are quite perfect a sensitive receiver of this type will
give noisy reception.

In next week’s issue full constructional details will
be given. (To be concluded.)

POLISH-AMERICAN PROGRAMME
PLANS.

America’s keenness to exchiange pro-
grammes with Kurope is again indicated
Ly the news that Poland 1s to pick up
the transatlantic relays and will recipro-
cate by transmitting national music for

the benefit of Polish emigrants in America.
0000

HECKLING BY RADIO.

...... : The authorities are still diligently hunt-
i ing for the offending transmitter, but all
they can be certain about is that its
hiding-place is somewhere in the northern

part of Rotterdam. The power employed

18 6.5 kW.

[eleNelie]
SAY IT WITH SHORT WAVES.

GREAT STUFF—THIS RADIO!

On July 1st members of the Derby
Wireless Club paid a visit to DMessrs.
Bass’s brewery premises at Burton.

0000

EMPIRE BROADCASTING FROM
AUSTRALIA.

The first regular world-wide broadcast-
ing service from the southern hemisphere
has been inaugurated by Amalgamated
Wireless (Australusia), Ltd., and else-
where on this page we print the schedule
of the transmissions which are being car-
ried out daily {Sundays included) from
Sydney 2ME and Melbowne 3ME on a
wavelength of 31.28 metres.

This splendid effort deserves the sup-
port of all amateurs, and we hope thatras
many readers as possible will encourage
our Australian friends by sending in re-
ports to Amalgamated Wireless at Austra-
lia House, Strand, London, W.C.2.

(oo e}

THE DAYS OF GRACE.

In Britain there is no middle course be-
tween the high road of legalised listening
and the low 10ad of piracy, but in Italy
it is now possible to test a new set with-
out a licence for a period of ten days.
And to prevent abuse of the arrangement
the Ttalian Government decrees that all
retailers issuing receivers under this rule
must keep a carveful check on the dates
of issue and veturn, as customers may
suffer from short memories !

Although there are no official  davs
of grace  in this country in regard to
wireless licences, the Post Office author-
ities generaliy provide ample warniny be-
fore prosecuting offenders.

“ Holland is verily the home of radio
surprises,’’ writes a correspondent. ‘“ Dur-
ing the recent municipal elections agita-
tion ocerrred in political cireles owing to
the sudden arrival on the scene of a
secret broadcast transmitter operated by a
small reactionary party.”

Just when election fever was at its
height (continues our correspondent)
thousands of listeners were amazed to hear
on the officinl 298-metre wavelength of
Hilversum the annonncement: “Hallo!
Vote tor Vohvdbond, list No. 3. Down
with the Reds!’” Later on, during the
Hilversum musical programme, the same
voice was heard attacking Socialists, Pro-
testants and Catholics, while inviting
listeners to vote for the aforementioned
candidate.

TIME SCHEDULE OF AUSTRALIAN
SHORT-WAVE BROADCASTING.
Transmissions from Sydney 2ZME.

(Wavelength 31.28 metres.)

05.00 to 07.00 G.M.'L. for American countries
bordering the Pacitie.

00.30 to 11.30 G.M.P. for New Zealand. Fiji,
New (Caledonia, New Guinea, Islands ot
the Pacific and Rastern Australia,

11.30 to 13.30 G.M.T. for West Australia,
Java, Japan, China, Straits Scttlements,
Furma, Ceylon and India.

19.00 to 21.00 G.M.T. for Great Britain,
Western Europe, South Afriea, British
East African possessions, Egypt and other
African countries.

All programmes will have included in them
the laugh of the Kookaburra.

Melbourne 3ME will transmit on the same
wavelength from 10.00 to 11.30 G.M.T.
every Wednesday and Saturday.

wwWwW americanradiohistorv com

As a first step towards . the establish-
ment of America’s international relay
broadeasting service, the Federal Rudio
Comnnission has just authorised the for-
mation of the Short Wave Broadeasting
Corporation with  four channels with
which 1o commence operations. Our
Washington correspondent states that thie
Corporation’s first oliject is .to furnish
programmes to the Latin-American
countries during 1931, but arrangements
are already in hand for supplying a ser-
vice to Japan, China, and the Far Eust,
as well as certain countries in Europe.

The nucleus of the system will be a new
15 kW. station located on the eastern sea-
boiard. The wavelengths to be used will
be 49.67, 25.42, 19.67, and 13.97 metres.

0000
LANCHESTER LOUD SPEAKERS.

In order that the user may ensure that
his loud speaker is working under the best
possible conditions. Messrs. Lanchester
Laboratories, l.td., Spring Road, Tyseley,
Birmingham, have prepared a series of
informative leaflets dealing with operating
conditions in the output stage. Copies
are available free of charge from the
above address, and the subjects dealt with
in the first three so far available are as
follows : (1) The Pentode, (2) The Push-
pull Circuit, (3) The Power Valve.

0000

SMALL ADVERTISEMENTS.

The approach of the August Bank Holi-
day necessitates slight alterations in our
printing arrangements. The latest date
on which small advertisements can be
accepted for 7The Wireless World of
Aucust 5th is Wednesday, July 20th.
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MARCONI and OSRAM HL2.
A Non=microphonic 2=volt Valve for Use as Detector or First L.F. Amplifier.

N important feature of a de-
A tector valve is that it should
be as little responsive as
possible to acoustic reaction ; or, put
in more popular terms, it should be
non-microphonic.  Recent research
has shown that to achieve this end
the clectrodes must be exceedingly
rigid, and this applies as much to
the filament as to the grid and the
anode. In addition to some sur-
prisingly good clectrical charac-
teristics the new HL2, which has
been added recently to the Marconi
and Osram range in the 2-volt class,
cmbodies these mechanical features.

™

- 4

Non-microphonic detector valve: the

Marconi and Osram HL2 for 2-volt
accumulator.

The characteristics of the valve

are | —

* A.C. resistance, 18,000 ohms.
* Amplification factor, 27.
* Mutual conductance, 1.5 mA.
volt.

Maximum anode voltage, 150.
* Measured at Ea 100, Eg=0.

A 27

This valve shows a definite ad-
vance on preceding technique, since
it has been possible to attain the
satisfactory mutual conductance of
1.5 mA. per-volt with a valve having
an amplification factor greater than
20. Hitherto the best ‘‘slope’” ex-
hibited by valves in this category
has been of the order of 1 mA. per
volt.

In addition to these outstanding
electrical characteristics the HL2 1s,
as mentioned earlier, virtually non-
microphonic, this feature being
achieved by rigidly interlocking the
whole of the electrode assembly, and
turther by supporting the hairpin
filament at its centre as well as at its
extremities.

Uniform Characteristics.

The two samples sent in for test
exhibited sensibly the same charac-
teristics, the mutual conductances be-
ing of the correct order when
measured at zero grid bias and with
100 volts on the anode. The other
values found are given below.

MARCONI-OSRAM HIL2.

AC. Re-l Ampli- l Mutual

L2, sistance. fication | Con-

| Ohms. Factor. ductance.

| mAL/Volts,
Aaker's Rating 1R.000 | 27 1.5
Specimen 1 .. | 16.000 24 1.6
Specinien 2 15,000 | 21 1.6

It will be observed that the A.C.
resisiance and amplification of both
samples are lower than the maker’s
figures, but these are down propor-

tionally, resulting in the same mutual

conductance in one case, and a
slightly better value in the other.
As a grid detector the valve will
require about 60 volts on the anode,
and, with the grid returned to the
positive leg of the filament, an anode
current of between 2.5 and 3 mA.
will flow.  This 15 well within the

www americanradiohistorv com

capacity of most L.F. transformer
windings, and at the same time a
high primary inductance should be
maintained which is an essential fea-
ture to assure the correct balance in
amplification between the high and
the low musical frequencies.
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GRID VOLTS

Anoide current-grid voltage curves of the
new HL2 valve. Average values under
amplifying conditions are: A.C. reslst-
ance, 16,000 ohms; amplification factor,
22; and mutual conductance, 1.4 mA/volt.

Used as a low-frequency amplifier,
the valve might well be given the
maximum anode voltage and a grid
bias of ~3 volts will be required.
The anode current will be of the
order of 2.6 mA., a value sufficiently
low not to introduce any difficulties
where cither transformer or resist-
ance-capacity methods of coupling
are adopted, furthermore adequate
decoupling can be embodied without
the need for an unduly high H.T.
voltage.

This valve should make a worthy
companion to the three other recent
additions, namely, the Hz, the
LP2, and the P2, made to the z-volt
class of valves in both the Marconi
and the Osram range.
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HEN reference is made to the

‘““ earthed end’’ of a circuit or
component, this statement must not
always be taken in its literal sense.
More often than not, by directly con-
necting any

......................................... po int com-
“OF THE monly re-
EARTH,—” ferred to in

this way to
earth, a short-
circuit would be introduced across
the source of grid bias voltage, or
even the H.T. supply system.

Used in this connection, the ex-
pression ‘‘earthed’’ is synonymous
with ‘‘low-potential,”” it being in-
ferred that we are dealing with
signal-frequency potentials; a given
point in a circuit may be 200 volts
or more above truc earth potential
so far as D.C. is concerned, and
still be described as “‘ earthed.”

In order to avoid ambiguity, it
would perhaps be a good plan to get
into the habit of applying the adjec-
tive ‘“earthy’” in such cases. In
spite of the rather unpleasant asso-
ciations of this word, it seems to
-convey. precisely- the right shade of
meaning, and already has currency

among some technicians.
000

Modern dual-range coil assem-
blies include, as often as not, built-
in switches for wave-range changing.
This is a welcome development, as
it offers considerable advantages,

permitting a neater layout, easier

wiring, and,
et most im-
¢ TESTING WAVE- : portant of all,
H s&{ﬁgg%s i conferring
......... erereeseesaennt - freedom from

undesirable
interaction, which is so often intro-

duced by long leads between a colil
and its associated switch.

On the debit side there is the un-
doubted disadvantage that, if these
switches ever develop a fault, they
are inaccessible, and before the

"L
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trouble can be rcmedled it will be
necessary to disconnect all the leads
and to remove the coil bodily from
its mounting. To reduce the risk of
having to do this, it is an excellent
plan to devote a little time to testing
—and, if necessary, to adjusting—
the switches before assembly.

A satisfactory test can be made
with quite simple apparatus; in-
deed, a flashlamp and dry battery
are almost as good as the most
elaborate equipment. As most coil
assemblies of the type used nowadays
have a long-wave winding of rela-
tively fine wire with a much greater
D.C. resistance than that of the
medium-wave section, it is generally
found that continuity through this

- PR &CTICAL )

o)

—o—~ FLASH
1 LAMP

~
o
N
G
N

Fig. 1.—Testing built-in dual range coil
switches with a flashlamp and battery.
External connections in dotted lines.

winding is indicated by the fact that
the test lamp glows at greatly re-
duced brilliancy.

In Fig. 1(a) is shown the best
method of testing the most widely
used type of coil assembly, in which
medium- and long-wave sections are
connected in series, with a short-
circuiting switch across the latter. It
can generally be assumed that every-

www americanradiohistorv com
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thing is in order if the lamp glows
more brightly when the switch is
closed. A further test for intermit-
tency, which will be indicated by
flickering, should be made by shak-
ing or tapping the coil.

Inductance  assemblies  with
change-over switches may be tested
in the manner suggested in Fig. 1 (b).
In this case, relative brilliancy of
the lamp is not always a useful indi-
cation—everything depends on the
positions of the coil tappings—but at
the worst it is possible to make sure
that there is continuity through the

switch in either position.
[eoN N}

In order to avoid complications, it
is usual to provide a fixed aperiodic
coupling between the aerial-earth
system and the tuned input circuit of
a receiver. The extent of this
coupling is determined 6n a com-
promise basis.
and, like most

: < HOW TO
compromises
in receiver INRC;I\{E(?ESE

design, it in-
troduces a
certain amount of loss, which may
be avoided by those who do not
object to an extra control. In prac-
tice, it is found almost impossible to
dévise a fixed coupling which will
not introduce extremely poor selec-
tivity at the lower end of the tuning
scale, and which at the same time
will give anything like sufficient
transference of energy at wave-
lengths around 500 metres.

The performance of a ‘2 H.F.”
set is seldom improved to any notice-
able extent by the provision of means
for wvariable aerial coupling, but
when maximum range is desired
from a less ambitious receiver with
not more than one high-frequency
stage, this addition is to be recom-
mended. A semi-variable coupling,
with two or three adjustments, is
quite satisfactory, but it should be
get-at-able.
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Now that the inclusion of band-
pass filters has enabled us to
operate our sets without sacrificing
aerial input in order to get reasonable
selectivity, there would appear to be
an opening for a practical device
whereby aerial coupling might be
maintained automatically at sensibly
the optimum value while passing
over the tuning scale. Without
going deeply into the matter, it seems
possible that such a device might
include compensation for changes in
transferred aerial capacity, so that
the operation of a ganged tuning

system would not be upset.
co0O0

In every sphere of activity there
is a right and a wrong way of doing
cven the simplest thing; the radio
art is no exception, but it is perhaps
rather a pity in some ways that
often the penalty for doing the
academically
wrong thing is

A SMALL not lheavier
POINT, BUT— than it is. A
......................................... set will some-

times work——

after a fashion—when its design and

construction are wrong at almost
every point.

For this state of affairs, the valve,

a truly wonderful device that we all

take for granted, is largely respon-

sible. Without any great amount of

exaggeration, it may be said that it

As a rule, the moving con-
tacts of a switch are con-
nected to the greater mass
of metal, and should accord-
ingly be joined to the
earthed end of the circuit
where possible.

is a difficult matter to connect up a

valve receiver so that 3ignals—of a

sort—are not obtainable, provided
A 29
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always that the filaments are hot and
the plates are positive!

It is not the purpose of this note
to enter a plea for slipshod design
and construction; rather is it in-
tended to emphasise the old axiom
that, although the apparent effect of
““rightness”” in one detail may
possibly not be evident, the cumu-
lative effect of several moves in the
right direction will be clearly per-
ceptible.

A case in point is the connection
of short-circuiting switches, particu-
larly in H.F. circuits. In perhaps
nine cases out of ten it is quite
immaterial which terminal is con-
nected to the high-potential end of
the. circuit, but now and again the
constructor who is careless in these
matters finds himself up against a
particularly puzzling form of trouble.

Put in the simplest way, the rule
is that, if there is any choice, the
terminal which is in electrical con-
neetion with the greatest mass of
metal should be joined to the earthed
or low-potential end of the circuit.
Almost invariably, this terminal will
be in contact with the moving blade,
arm, or plunger when the switch is
in the ““off "’ position.

Take the most common applica-
tion of an H.F. switch, shown in
Fig. 2 (a), where it is used to short-
circuit a long-wave loading coil. In
the medium-wave position (switch

closed) it is clearly quite immaterial

how the switch is connected. But,
on changing over for long-wave re-
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ception, where the short-circuiting
contacts are open, it will be appre-
ciated that if the switch be wrongly
connected there will be an unneces-
sarily large mass of metal ‘‘hang-
ing on”’ to the point X, which is at
relatively high oscillating potential.
If the switch be mounted on a metal
panel, it is quite likely that the extra
capacity so introduced may be

|

| T

®)

Fig. 2,—Illustrating the correct method
of connecting switches in H.F. circuits.
Note that the moving arms are
‘“ earthed " in both cases, so far as H.F.
potentials are concerned.

responsible for difficulties in ** gang-
ing’’ the tuning condensers, to say
nothing of the possibilities of intro-
ducing dielectric losses.

The same generally applies when
the switch is used for changing over
from radio to gramophone reproduc-
tion (Fig. 2(b)). Indeed, the in-
spiration for this note was provided
by a certain case which came to the
writer's notice ; an unduly restricted
tuning range was finally traced to the
fact that more than 30 micro-micro-
farads of unwanted capacity had
been inadvertently introduced by
wrongly connecting the radio-
gramophone switch.

In some circuits where a high-
potential  connection must be
changed over by the switch, we
cannot help ourselves, and must per-
force join this point to the moving
contact.  In such cases more than
usual care must be paid to the choice
of a suitable component. Probably
this is the reason why wave-changing
is now almost always carried out by
open-circuiting or short-circuiting a
long-wave loading coil. As we have
seen, this method is not entirely free
from pitfalls, but it is certainly safer
than any other scheme.
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cMichael

HE McMichael ‘‘All-mains Three,”” which was
reviewed in our issue of December 31st last,
is now available in radio-gramophone form. It
is housed in a figured walnut cabinet, and in general
finish and workmanship still further enhances the repu-
tation which this firm has established in the past.

The components chosen for the gramophone are of
first-rate quality and include a Marconiphone pick-up
and Garrard induction-type A.C. gramophone motor.
The latter incorporates a ‘‘throw-off”’ automatic stop
which is actuated by the eccentric needle groove at the
centre of the record. Separate volume and tone controls
are provided for the gramophone pick-up, the latter
taking the form of a condenser and variable resistance
in parallel with the output, for the purpose of control-
ling the proportion of high frequencies relative to the
bass. The gramophone accessories also include a used-
needle well communicating with a detachable chamois-
leather bag inside the cabinet.

The sketches on the opposite page show the layout
of the various components.  The radio chassis is
mounted under the left-hand side of the motor board,
and the illuminated horizontal dial has been arranged to
project through the board at an angle. This is a
particularly effective arrangement, and the dial, which

—
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aciogram

A Dual=purpose Instrument Incorporating
the “ All=mains Three”” Radic Chassis.

is calibrated in wavelengths, can be read at a glance
while standing normally in front of the cabinet to
operate the controls. The radio controls are mounted
immediately in front of the tuning scale, and the gramo-
phone controls are situated at the right-hand side of
the cabinet.

The back of the cabinet is provided with a removable
panel and a hinged inspection door. The mains con-
necting plug passes through a slot in this door, and
lugs are formed on the plug so that the door cannot be
opened without first disconnecting the mains supply.
Inside the cabinet the eliminator unit is screwed to the
bottom immediately behind the inspection door. The
latter also gives easy access to the radio chassis, and
no difficulty was experienced in inserting the valves in
their respective holders.
Insertion of the screen-
grid valve is facilitated

SPECIFICATION.

by a detachable screen-

ing box. The loud
speaker is one of the
new McMichael R.K.

moving coils, with per-
manent magnet field, and
is supported behind the
front grille on a massive
wood cradle.

The illuminated wave-
length scale gives visual
indication that the mains
current is switched on. In
the event of the lid of the
cabinet being closed,
however, a red pilot light

is visible immediately
above the loud speaker
grille,

The performance of the
radio side has Talready
been described in this
journal.  Upwards of
fourteen foreign stations

www americanradiohistorv com

CIRCUIT : Three indireclly
heated valves. Screen grid
H.F., grid detector (with
reaction), power penlode.

Full-wave melal oxide
rectifier.
CONTROLS: (1) Tuning

(linear illuminated dial).
(2) Combined wave-range,
radio volume control and
pick-up switch. (3) Re-
action. (4) Pick-up
volume control. (5) Pick-
up tone control. (6) Auto-
matic motor switch. (7)
Mains “on-off” switch.

GENERAL: McMichael
“ All-mains Three”’ radio
chassis., R.K. permanent
magnet loud speaker.
Marconiphone  pick-up.
Garrard induction molor.

MAKERS: Messrs. L. Mc-
Michael, Ltd., Slough,
Bucks.

PRICE.: 48 Guineas (25 cycle
model 50 Guineas).
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Interior layout of the McMichael Radiogram and plan view showing principal controls.
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McMichael Radiogram.—

are within the scope of the medium-wave range, while
the long waves should provide nine or ten reliable
programmes. In the present model, anode bend has
been substituted for leaky grid detection with a notice-
able improvement in selectivity. The 2-megohm leak
in the grid circuit of the detector climinates noises due

Wireless
World

JULY 15th, 1931.

tone control out of action. In view of the fact that a
tone control is provided, it might be an advantage to
allow the pentode to pass a greater proportion of high
frequencies, since there is plenty of latitude in the range
of the tone control. The writer’s personal preference
would be for the present balance between high and
low frequencies in the minimum position of the control

A

VOLUME
CONTROL
CONDENSER

SCALE LAMP

..IH;

g
) ' . ya
PILOT LAMP(RED) i lP =}
PR ~ 2
-

Complete circuit diagram of the McMichael Radiogram.

to a momentary free grid in switching over from radio
to gramophone. A further modification of the original
circuit is the use of parallel-fed tuned grid coupling.
The gramophone side provides an ample reserve of
volume, and the reproduction is of a full, round quality.
The high-frequency response, above 3,000 cycles, while
adequate, was by no means excessive, and the slightest
movement of the tone control was sufficient to suppress
it entirely. 'With the tone control in full use the quality
was definitely Jow-pitched, and we are of opinion that
the majority of listeners will prefer to work with the

to be found about half-way across the scale. The cir-
cuit diagram shows that there is already a compensating
circuit across the cutput from the pentode, and a read-
justment of the condenser and resistance values should
have the desired effect. No doubt the designers will
give consideration to this matter in futurc models.

At present the McMichael Radiogram is available for
A.C. mains only, and can be obtained in two voltage
ranges (200-250 and 100-115) for either 50 or 25 cycles.

Next Week’s Set Review :
EDDYSTONE SCIENTIFIC TWO.
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BROADCAST

The Deceptive Season.

That deceptively pleasant period of the
year is now heve when neighbour remarks
unto  neighbour upon the delightful
diminution  in  interference  bLetween
European broadcasting stations.

A similarly fallacious sense of security
seems to flavour the latest reports con-
cerning the meeting of the International
Broadcasting Union, recently held at

Ouchy-Lausanne.
coo

Stormy Period at Lausanne.

I understand, lowever, that not halt
has been told us concerning the true
nature of these international conversa-
tions, which turned for the most part
upon the ticklish question of wavelength
allocation.

Listeners are fully aware that mutual
interference between KEuropean - broad-
casting stations is actually on the in-
crease; the International Union is also
alive to the fact, nor is it a betrayal of
secrets to say that the Ouchy-lLausanne
discussions revealed more than a sus-
picion of rancour among certain of the

delegates.
coo0

Don’t Quarrel!

It is distressing to think that broad-
casting, which has done so much to
establish friendly velationships between
the nations, should at any time form the
basis of quarrels, but, in the opinion of
more than one observer, trouble is bound
to develop sooner or later unless tire
International Union can carrv more
authority than it does at present.

6000
Why the Prague Conference Succeeded.

That most successful of radio confer-
ences—the conference at Prague in 1929.
owed most of its success to the fact that
it received official recognition by the
Governments of the countries concerned.
Postal and telegraphic representatives
attended, with the result that definite
rulings were arrived at concerning the
distribution of wavelengths.

cooo

Sacrificing Wavelengths.

At the present time the broadeasting
officials can merely talk and wrangle
among themselves, each trying to pre-
vail upon the generosity and good nature
of the others. For example, if Great
Britain were even to suggest that the
general situation would be eased by the
sacrifice of exclusive wavelengths—were,
in fact, to offer, say, two of its own wave-
lengths—it would depend entirely upon
the caprice of the other hroad)::asting
authorities whether they made similar
sacrifices or not.

Jealousy ?

One important country on the Con-
tinent, it is said, is jealous of alleged
British predominance in the European
broadcasting field. Possibly some of our
Continental friends may forget that it

A 33

By Our Special Correspondent.

was Britain who convened the first inter-
national broadcasting meeting which was
held at Savoy HMill in March, 1925.

o0oo

Wanted : Government Representatives.
In matters of broadcasting, however,
it would surely be better for European
countries to meet on terms of equality,
and the best way to bring this about
would be to avoid any suggestion of the
‘“ bar parlour ”’ by investing the Inter-
national  Union  with  Governmental

anthority.
oo0oco

With the *Mike >* on the Dirt Track.
A rvunning commentary on the dirt-
track racing at Wembley on August 14th

FUTURE FEATURES.

: National (26t and 1,554 metres).
¢ JuLy 23rp.—** The Rumour,” a play by
C. K. Munro.

JuLy 241tH.—" The Stage Revolves,”
8econd Edition, by llenrik Fge and
Peter Wyse.

Jury 25Tu.—Running Comnentary on
The King's Cup Air Race.

London Regional.

Jury 2isT.—Concert Version of
tana ' (W. Vincent Wallace).

JuLy 228n.—* The Stage Revolves.”

JuLy 2¢tn.—* The Rumour.”

Midland Regional.

JULY 23rD.—" That Reminds Me , . .”

a1 Reminiscence EAtravaganai.
North Regional,

JuLy 23ap. — Excerpts fiom Francis
Laidler’s revue, ' Say it With
Laughter,” from the Empire Theatre,
Liverpool.

West Regional (Cardiff).

JuLy 22xn.—H.R.H. The Prince of Wales

speaking at the luncheon of the

‘“ Mari-

RRoyal Welsh Agricultural Society
Shpw, 1931.
Glasgow.
Jery  25tin.—Harry  Gordon (The Mun

Frae Inversnecky) and his Company,
relaved from  Aberdeen.

www americanradiohistorv com
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will be relayed in the National

gramme.

pro-

o000

A Talk on Faraday.

All wireless amateurs should tune in
to one of the National transmitters on
July 21st for Sir James Crichton-
Browne's talk entitled ° Faraday Once
More,”” to be given in connection with
the Farvaday Centenary Celebrations and
Exhibition at the Royal Iastitution.

0os00

More Listeners.

No sort of depression—atmospheric or
trade—seems to affect the steady growth
in the number of receiving licences. The
latest figures show an increase of 38,056
during May, making 10,914 in excess of
the corresponding increase last vear, and
bringing the total up to 3,710,942,

c€so0o0

Is Savoy Hill “Hard Up»?

A little while ago the B.B.C. was com-
plaining of being *‘* hard-up,” but I
notice that Savoy H:ll has“now become
more reticent on this point, as well it
might.

No doubt the Moorside Edge station is
costing a good deal of money, but many
of the new licence holders are un-
doubtedly drawn from the Northern area
and are thus paying for their own station;
also, we have to remember that the open-
ing of Northern Regional has rendered
possible the closing down of several other
stations, making for economy on the
transmission side as well as through the
reduction of staff.

No, we need not lie awake o' nights
worrying over the finances of the B.B.C.

0000

No Complaints in the North.
On Sunday last the Moorside Edge

transmitters were permanently assimi-
lated into the British broadcasting
machine.  The trials have Dbeen very

cauttous and rather prolonged, Lut they
have enabled every listener in the area
to adapt himself to the new conditions,
and I have not heard of any serious
complaints.

Speeding Up the Scottish and Western
Regionals.

The development of the Scottish and
Western Regional stations should now
offer few difficulties to the B.B.C., and
with the expevience they have gained
with Brookmans Park and Moorside
Edge it is reasonable to hope that the
completion of the llegional Scheme will
be handled more expeditiously.

The Four Cherry Stones.

* This year, next vear, some time,
never,”” Dbecame the pet gag ainong
Northern listeners a few months age
when they waited in vain for the first
signals from Moorside Edge. When they
like, Scotsmen can express their im-
patience just as forcefully, while Welsh-
men—bhut enough said!
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1he Most T
of the L.F Ironsformer

o Mot

A Useful
= Alignment
Chart.

SO far we have considered the low-frequency trans-

former simply as a device for obtaining a magni-

fied voltage across the secondary for a given im-
pressed voltage across the primary. The conditions of
working, however, under which its performance was
studied were so far removed from actualities as to merit
the term ‘“ideal.”” The most important of the assump-
tions made hitherto, and the onc which chiefly calls
for removal if our theory is to have more than a pass-
ing resemblance to ‘' practical politics,”’ is that which
concerns the reactive element in the transformer. We
must remember that the windings of the instrument
are necessarily inductive, and that in addition they pos-
sess self-capacity.  The result of this is to modify the
purely resistive Joad on the transformer by introducing
reactance, the amount of which will vary with different
frequencies. 1f we continue to look at the transformer
from the standpoint of the primary circuit we may illus-
trate this effect, as in Fig. 4, by including a reactance X,

in parallel with the apparent primary resistance "_‘2 duc
0

¢

to the secondary load. X, may be called the ““ primary
reactance at no-load,”” being, in fact, for any frequency
the reactance of the primary when the
sccondary is open-circuited. At low fre-

JULY 151k, 1931,

By W. A, BARCLAY, M.A.

(Conclided from page 33 of previous issue.)

is possible to illustrate very compactly the resulting con-
clusions by the alignment chart reproduced in Fig. 5.
This chart differs from that given in the previous part

in that it does not yield the value of %’—2 or “
a1

ratio

stage mag-

nification”” directly.  If this %’” be con-
7]

sidered as the product of the valve magnifica-
. E;,
tion pu and a factor F, thus, S%=puxF, then the

gL
chart of Fig. 5 establishes an alignment relation between
the quantities R,,, Ry, X,, #, and this factor F. This
is accomplished in the following manner. The two up-
right scales at either side carry respectively values of the

. X, .
ratio =—and F. In the centre 1s a numbered network

R

P

of shorter upright lines and curves, the lines represent-
ing values of turns ratio, #, and the curves values of

the ratio 5‘12-, Then, for any frequency at which X,

21
is determined, a straight line join{ngR“ to the intersec-
p1
tion of the given n-line and 5= curve will

quencies X, is purely inductive; if the
primary inductance be L henrys the fre-
quency being f cycles per second, X, will
be 2xfL apparent ohms. Herein lies the
chief source of low-note losses incvitable
with this form of amplification. With low
values of frequency the value of X, is

R;,
meet the scale of F in the required value.
To obtain the stage gain it is then simply
necessary to multiply F by p.

An Example.
We shall take as a practical example
of the use of this chart the case of a trans-

likewise small. The effect is thus to short-
circuit the voltage across the primary
winding which, in the absence of X,
would possess the comparatively high

of L.F.

: R
resistance —22,
nz

When the frequency is relatively high, say, over 2,000
cycles per second, the inductive reactance of the wind-
ings will likewise be high, and will not, therefore, exer-
cise this shunting cffect. On the other hand, the self-
capacity of the coils now begins to make itself felt. The
higher the frequency the smaller is the reactance asso-
ciated with this capacity, which, operating in paraliel
with the load resistance, tends again to ““short’ the
highest notes in the same manner.

Alignment Chart (including Effect of Primary
No-load Reactance).

The mathematical analysis of the circuit of Fig. 4 is
rathier beyond the scope of The Wireless World, but it

Fig. 4.—Equivalent circuit
transformer, in
which the transformer re-
actance X, is shown in
parallel with the load resis-
tance in the primary.

former whose primary inductance at no-
load is %.5 henrys, and whose turns ratio
is 4.5 to 1. We shall place this between
two valves V, and V,, the anode A.C.
resistance of V| being 34,000 ohms and
j=10; the input impedance of V, being
taken as T megohm. Let us find the stage magnification
for this coupling®at a frequency of 1,000 cvcles per
second.

The primary no-load reactance at 1,000 cycles is

X 7,100
27fL.= 47,100 ohms, so that we have — =7 —
34,000

R Rm

., 1,000,000 .

Further, 5”2 =>""-""—30. Armed with these values
Ry 34,000

we proceed to find that point on the network corre-

sponding to 7 =4.5 and gﬂ:3o, and, joining it to the
1

o X .
point R—":I.A, on the left-hand scale, we find imme-
»1
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Making the Most cf the L.F. Transtormer. —
diately that IF=2.5. Hence the stage magnification is
approximately 25.

As in the case of the previous chart, the present dia-
gram enables us to trace the effects of varying any of
the quantities concerned upon the resulting stage gai.
1f, in the above example, the turns ratio were increased
from 4.5:1 to 6:1, it will be seen that the result is
only to cause F to increase to 2.6—a quite disproportion-
ate gain—and that for still higher turns ratios the value
of F will actually diminish. Clearly, 4.5: 1 is an upper
limit to the useful turns ratio for satisfactory amplifica-
tion at this frequency.

It must be remembered, however, that the variation
of magnification with frequency is the most important
information which it is desired to have about a trans-
former, and this is very easily obtained by an inspec-
tion of Fig. 5. To take the same example, if the turns
ratio is fixed at 4.5: 1, we can ecasily trace the changes
in F as X, varies. For instance, at 6oo cycles the ratio
%(—“will be 0.6 of its former value, i.e, it will be 0.84,

m
so that I falls to 2.2. On the other hand, however much
X, be increased, there is an upper limit to the value
of F. It will be seen that the point at which the ratio

-

® becomes infinitely great is situated near the bottom

Ry,
left-hand corner of the diagram. When, therefore, X
is very large, the index line will pass through this point,
and in the present case where the point on the network
is fixed, F will be seen to have a maximum value of
2.7. This indicates that with this coupling a stage mag-
nification of 27 cannot be exceeded whatever the fre-
quency to be amplified. This figure 27 represents the
theoretical amplification to be expected from an “‘ideal
transformer possessing the above constants. 1t may
be interesting to confirm this by referring to the chart
oi Fig. 3 in the previous part. Entering this chart for
the given values 1;—” 30, n=4.5, and p=10, it will be
r1
found that the stage gain in the ideal case is 27.
Readers who have followed this account so far will
not need further guidance in utilising Fig. 5 inversely
as an aid to the design of L.F. transformer coupling.
One or two points, however, may be noted.

Lissen. Ltd., Lissenium Works, Worple
Road, Isleworth, Middlesex.—Descrip-
tive folder dealing with heavy-duty

Wireless
Werld

JULY 15th, 19312,

The Best Value of Turns Ratio.

We have seen that beyond a certain value of X, a
further increase of X, does not lead to any useful in-
crease of stage magnification. It is inadvisable, there-
fore, from this point of view, to increase the windings
beyond a certain amount, especially as this would lead
to other sources of loss. On the other hand, too small
a turns ratio will lead to small values of F, with resulting
inefficiency. In any practical case, a compromise must
be arrived at, and the resulting values of F for different
windings and frequencies may be rapidly estimated and
compared from the chart. Generally speaking—though
where so much is variable it is almost impossible to lay
down any rules—it is well where possible to keep #n
below 4 or 3.

Limitations of L.F. Transformer Coupling.

A study of Fig. 5 will bring out clearly the essential
features of L.F. transformer amplification. The whole
subject is one of exceptional difficulty, for it is far from
easy to assign precise numerical values for the varions
quantities involved. Especially is this true regarding the
input impedance R,, of the following valve, which, as
we have seen, depends largely upon the grid bias which
is applied to that valve. With a proper negative bias on
the grid of V, the input impedance may be considerable,
and the higher it is the higher, of course, is the ratio
Ry
F‘”l.
R’E curves are distributed on Fig. 5 reveals that—other

1
things being equal—a lower value of Ry, (or higher R,,))
will always result in decreased amplification. The moral
is, keep the grid bias at a proper potential.

The object of the above notes is, as above stated, to
supply the experimenter with a convenient means of
dealing quantitatively with L.F. transformer coupling.
1t will be realised, of course, that owing to the existence
in the transtormer of iron-core and resistance losses,
and in the valve of capacity feed-back effects, the charts
now given cannot provide results of absolute accuracy,
though sufficiently correct for most design purposes.

It 1s hoped that the rapidity and ease with which
the numerical values concerned may be correlated will
justify their inclusion in The Wireless World.

An examination of the manner in which the

Ferranti, Ltd., Hollinwood, Lancashire.
—Constructors’ broadsheet for the A.C.
Mains Screened-Grid-Four receiver, also

flexible  resistamces, giving  values,
current-carrying capacity and prices.
Also 1b-page booklet giving curves and
othier useful data relating to Lissen New
Process Valves.

Triotron

000

The Ceniral Manufacturing Co., Crown Louis Holzman,
Works, Walsall.—Illustrated folders de-

scribing their range of moving-coil and

Radio Co., Ltd.. 91, Great

Russell Street, London, W.C.1.—Descrip-

tive literature relating to the full range

of Triotron valveg and loud speakers.
000

Lid., 37,
-Street, London, W.l.—Illustrated folder
dealing with the elimination of electrical

illustrated leaflets dealing with two- and

three-valve mains console-type receivers.
0000

Claude Lyons, Ltd., 40, Buckingham

Gate, Westminster, London, 8.3V.1.—12-

pige hooklet describing the range of

B.A.T. switches for use 1n mains cireuits,
0000

Newman

Philips Lamps, Ltd., 145, Charing

moving-iron type meters for D.C. interference. Cross Road, London, W.C.2.—Tllustrated
nieasurements. oeo00 folder dealing with the type 2701 25-watt
@eEE Philipson and Co., Ltd., Iolland power-amplifier.
The Crypto Electrical Co., Lid., Acton  Street, Astley Bridge,” Bolton.—Illus- QEES
Lane, Willesden, London, N.W.10.— trated booklet dealing with the Philipsen Varley (Oliver Pell Countrol. Ltd.), 103,
Leafiet describing and illustrating Crypto  ** Safety  All-Electric Three receiver, Kingsway London, W.C.2.—Coloured
D.C. to A.C. converter equipment in  mains transportable veceiver and battery  folder illustrating and describing the

portable soundproof cabinet. eliminator.

Varley Constant Square Peak Coil.
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The Editor does not hold himself responsible for the opinions
of his correspondents.

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

THE AMATEUR.

Sir,—I have noted with great interest the various letters fol-
lowing the leading article in your journal regarding the amatenr
experimnenter and his efforts in the past towards assisting the
progress of telegraphy and telephony on the shorter wavelengths,
and should like to take this opportunity of stating a few fucts.

During the years 1918 to 1923 a considerable amount of real
experimental work was carried out by a very enthusiastic band of
amateurs who expended much time as well as much money with
the object of ascertaining the possibilities of long-distance
communication by the use of wavelengths below 200 metres.

Commercial concerns were also interested, but not to any great
extent, as at that period short waves were considered more or less
** useless,”” and I think I have the support of many well-known
experimenters in making this statement. The reply one obtained
from most of the experts in the early days when enquiring as
to the utility of short waves was to the tune of ‘* well, we did
try them some time ago, but they are not of much use excepling
for short-distance work.” z

Following the failure of the first well-organised 200-metre
experiments bLetween the amateurs of the U.S.A. and this
country, it was obvious there was a certain amount of truth
in this assumption, but very few people at that time thought of
‘“ going lower >’ into the unexplored regions.

The subsequent success of a few in establishing two-way con-
tact with the U.S.A. on wavelengths of the order of 110 metres
made the commercial experts sit up and take notice, and within
a few months one could hear their efforts, which, I may add, were
at first much more feeble than the amateur with his 100 watts or
so, as they fished around and asked ‘“ CQ’’ for reports.

It is true that many of the one-time ‘‘amateurs’ are now
following the calling as * professionals,”” but I consider that it
is rather unfair that the few who worked hard and spent several
vears of listening and lost many a good night’s rest in an earnest
endeavour to achieve their object, which they eventually did,
should be belittled by the concerns now benefiting therefrom.

There remains very little more to be said, and one has only to
spend a few minutes amongst the higher frequencies to be assured
of the complete success of short-wave communication over long
distances, which I still contend is mainly due to the efforts of
the amateurs who had the courage to tackle a problem which had
been turned down by the ** big noises *’ of radio at that time.

Merton, S.W.19. J. A. PARTRIDGE, G2KF.

Sir,—Unless amateur radio has lost any of its lure for the
one who is interested in it from an experimental standpoint,
I have a feeling that the communication by Mr. F. G. Kay,
which appeared in the May 27th issue of The Wireless World
will bring forth an unusual number of protests.

No harm will come of it. Quite the reverse probably will
be true, because once again the amateur fraternity undoubtedly
will take advantage of the opportunity to defend its rights
for existence. One can only generally assume from the com-
munication that Mr. Kay is not too well informed on amateur
radio and and its activities. Perhaps it wouldn’t be amiss
to generalise these activities, not only for the enlightenment
of Mr. Kay, but for the benefit of others who may in some
measure agree with his attitude.

A 37

It- would be no affair of mine, except for the fact that
amatewr radio is a world-wide institution in which I am
interested and have been interested for a good muny years.
Does il seem quite reasonable that there is any cause for a
compluint which in all likelihood may not belong to the amuteur
or experimenier?

Does Mr. Kay know that mauny of the things which we enjoy
in radio to-day are directly traceable to the activities of the
amateur and experimenter? Does he realise, too, that it is due
to the persistent efiorts of the amateur that radio broadcastinug
has been made possible? Of course, it is generally conceded
that broadecasting would have come in any eveut, but at the
same time, due credit must be given to the amateur for his
efforts in hastening that coming.

It would take far more than a reasonable amount of space
in your publication to set down the numerous radio uctivities
by which all humanity has benefited through the efiorts of
the radio amateur. The communication facilities with various
exploration and expeditionary parties alone have been contribu-
tions in the interest of science in all its branches. This is a class
of communication in which the amateur alone has done far
more than any commercial organisation, or group of commereial
organisations. The amateur has participated freely and willingly
in this sort of work, and the past history is full of records
i which amateur radio has been the sole means of communica-
tion in scientific work of this nature. A great majority of the
engineering talent now in the commercial field has grown
up irom the ranks of the amateur, and I doubt if there is
any large progressive organisation in radio in which these
amateurs will not” be found.

Every once in a while the amateur fraternity will be called
upon to defend itself, as it is being called upon now, and
such defence as heretofore should he in the way of enlighten-
ment and education, if all of us are to profit equally by it.

Chicago. F. H. SCHNELL, W9UZ.

[Mr. F. H. Schnell, one of the best-known of Awmerican
amaleurs, is a past-president of the A.R.R.IL.—FEp.]

Sir,—That such a fuss should be made over my innocent
request that Sunday hroadcast hours should not be extended
is indeed an lononr to me.  Hair-splitting has been freely
indulged in by your correspondents—yes, even by myseli—
but the origin of all this to-do was in my innocent request
that Sunday broadcast hours should not lLe extended, out of
consideration to the amateurs. Whatever people may say, the
fact cannot he avoided that amateurs have contributed largely
to the betterment of the science of radio. Dr. liccles has said
so, and he is in a far better position to judge than are any
of your correspondents. Thus Mr. Kay s not informed, despite
his protests to the contrary. Each of his letters drives home
this fact, especially where he attacks QSI, eards and ‘‘ radiese.”
These arve no longer in use, except among a few Continental
transmitters, who are not engaged on experimental work. All
British amateurs hold their licences for experimental wotk,
and soon lose them if abused.

In my previous letter to vou I said I would not enter into
a discussion with all and sundry on this matter. It is quite
unnecessary to do so as all my original remarks are true. The
stir they have caused is indeed flattering to such a humble
{pardon the pun) member of the community as I.

Can we not all strive to attain that ideal when the Mr.
Kays and the Mr. Hums will ‘“‘give and take,” as Mr. J.
Eric Johnson has said? After all, chacun ¢ son goiit!

Perhaps, however, the B.B.C. lours will not be extended
on Sundays, in which case we end up ‘“all square,” as if this
correspondence had never been started. J. H. HUM.

T.ondon, N.10.
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“ THIMBLE > VALVE SCREEN.

Made by ZRegional Radio, Ltd., 9,
Southampton  Street, High Holborn,
London, W.C.1, this valve screen is in-
tended to serve a dual purpose. Used in
conjunction with screen grid valves, it
serves to angment the internal screening,
but only in small measure does it assist
in isolating the external anode and grid
connecting leads.

¢ Thimble *’ aluminium screen for
S.G. valves. ’

Its other wuses inclnde an anti-
microplione device wlen employed as a
cover on detector valves or L.F. ampli-

‘fiers, which show a tendency to react to

mechanical vibration due to the imping-
ing of sound waves on the outside of the
valve.

The screen is positioned by means of
a rubber ring, which fits on to the base
of the valve. A copper strip for earth-
ing the screen is provided, and the price
complete is 2s. 6d.

cooo
RIPAULTS EBONITE.

A special high-grade cbonite ideally

suited for panels in wireless sets is now

Wireless
Waorld

Review
of New
Radio
Products.

obtainable from Ripaults, Ltd., King's
Road, St. Pancras, London, N.W.1. It
is particularly strong, and it can e drilled
and machined without chipping or flak-
ing.  The choice of three styles of finish
1s available, viz., mahogany, silver grey,
or green, while in each case the reverse
side is black.  All surfaces are highly
polished, and the standard thickncsses
are S, %in., and lin.

Panels can be supplied cut to any de-
sired size, and the price is Ld. per square
inch in each case.

[eReRoN ]
WATES RESISTANCES AND
FIXED CONDENSERS.

Althongh taking the general form and
size of a grid leak, Wates resistances ure
of the wire wound variety, being avail-
able in values ranging from 10,000 ohms
to 2 megohms. Each resistance contains
about 10in. of special spiral-wound re-
sistance wire, which, after adjustment
for value, is inscerted in an insulated
sleeving and then wound on a paxelin
former measuring 1in. long. This is
fitted with end cavs of the familiav grid-
leak type.

These resistances are rated to dissipate
2 watts, and the price is 10d. each, irre-
spective of resistance value. The actual
resistance of a few samples taken at
raudom were found to be within 10 per
cent. of the marked value. Some of the
smaller resistances, notably of the order
of 20,000 ohms, showed a much bhetter
agreement and in some cases the devia-
tion did not exceed 2 per cent.

The range of fixed condensers includes
all standard sizes from 0.0001 mfd. to
0.005 mfd.. and the prices are as follows :

Set of coils for the N.C. Nains Three receiver
made by H. ard B. Radio Co.
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LABORATORY TESTS

Up to and including 0.0009 mfd., 5d.
each; 0.001 mifd. to 0.002 mfd., 6d. each,
and 0.003 mfd. to 0.005 mfd., 8d. each.
Copper foil, mica and Dlakelite are the
materials employed, and the finished con-
denser is tested at 3,000 volts. A special
insulated holder is available for base-
Board mounting; this carvies two plugs
on to which the condenser fits, the eyelet
holes in the metal end caps serving as
sockets. These holders can be obtained
i a variety of forms; one to support a
condenser only, another to accommodate
a condenser and a resistauce, and a third
style which has provision for one con-
denser and two resistances. They are

priced at 6d., 9d. and 1s. 6d. respectively.
Measurements showed that the actual
closely

capucities approximated  the

Samples of Wates 2-watt resistances,

fixed condensers, baseboard mounts and

combined resistance and condenser
holder.

For example, a 0.0005
mfd. size showed a measured capacity of
0.000503 mfd., while one of 0.001 mfd.
was found to be 0.001034 mfd. actual.

The makers are Standard Battery Co.,
184-8, Shaftesbury Avenue. ILondon,
W

0000
H. AND B. COILS FOR D.C. MAINS
THREE RECEIVER.

A set of coils made especially for this
receiver is now obtainable from H. and B.
Radio Co., 34-38, Beak Street, Regent
Street, London,
W.1. and the price
is 256s. The speci-
fication has been
strictly adhered to
in every respect, and
the coils will be sup-
plied carvefully
matched.  The ter-
minals  are placed
in exactiy the same
positions as they
appear in the draw-
ings already pub-
lished, so that there
should be no diffi-
culty whatsoever in
making the correct
connections.
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NEW RANGE OF FERRANTI
A.C. METERS.

With the wider use of A.C. for operat-
ing radio receivers, there naturally arises
a demand for some inexpensive but
reliable instruments for measuring A.C.
voltage and A.C. current. To meet this
demand, Ferranti, Ltd., Hollinwood,
Lancs, have developed a range of mov-

L ™ ‘
_5a31‘~“““"'*"n, )

Ferranti moving iron type A:C.
measuring instruments.
ing iron type mefers for use on fre-
quencies of from 25 to 100 cycles per
second.

These instruments are fitted with
engraved scales 24in. long and the
familiar Ferrvanli knife-edged pointers.

Errors due to difficulty in reading the
scale, therefore, are reduced to a mini-
mum. At present these meters are made
in single range types only, but
multi-range justruments will be
available shortly. In the volt-
meter class there are some four-
teen different types, starting with
a full-scale «deflection of 7.5
volts to one reading up to 500
volts. The prices range from
£1 8s. 6d. to £2 15s., and re-
late to the projecting
type as illustrated,
and the flush fitting
type, both with back
connections.

Measurements made
with a 0-120-volt.
meter at vavious. parts
of the scale showed
that the average error
was exceedingly small, and over a large
part of the scale was of the order of the
thickness of the pointer only.

For the measurement of current meters
are available reading from 0-100 mAs.
to 0-30 amps. for a full-scale deflection,
and in all there ave eight different ranges.
These instruments cost £1 8s. 6d. in each
case. 'The order of accuracy revealed by
measurements made with a few selected
instruments was such that the readings
obtained give an exceedingly good indi-
cation of the actual conditions obtaining,
and for all practical work they are
entirely satisfactory.

nooo
SAVAGE TRANSFORMER FOR
SUPER-SELECTIVE SIX.

Further tests carried out on the sample
type S56 transformer by W. B. Savage,
292, Bishopsgate, London, E.C.2, reveal
that with all windings correctly loaded
the output from the 4-amp. and l-amp.
L.T. windings is, as near as no matter,

A 3Q

Capehart record
changer,

capable of
playing a sequence 0O

Wireless
Worla

4 volts in each case. At 1.6 amps.. the
voltage across the filament of the rectify-
ing valve is 5 volts. Thus the trans-
former is entirely satisfactory in every
respect.

0000

CAPEHART RECORD CHANGER.

Manufactured by the Capehart Cor-
poration of America, this combined elec-
trical gramophone motor and record
changer is capable of playing a continuons
sequence of 10 records (one side only).
The records are placed in a hinged car-
rier immediately above the turntable and
are released one at a time in the propev
sequence by an ingenious system of cams
working in conjunction with the tone-arm
movement. The tone-arm is automatic-
ally reset and gently lowered on to the
fresh record with absolute precision. Tt
is possible to repeat any given record an
indefinite number of times, and a press-
button is provided which enables the
record being played te be rejected in
favour of the next one in the magazine.

The mechanism will only function with
modern records in which a spiral or
eccentric groove is provided at the end
of the record, but provision is made for
playing either 10in. or 12in. records pro-
vided that all the records in the magazine
are of the sume size.

Sapplies are available in this country
from the Sun FKlectrical Co., Ltd., 118,

S,

£ 10 recorus, i

Charing Cross Road, London, W.C.2, and
the price is 28 guineas.
cooo

NEW TYPE PRE-SET CONDENSER.

Intended primarily for tuning the inter-
mediate stages of a superheterodyue re-
ceiver, the new type pre-set condenser
produced by Colvern, Ltd., Mawneys
Road, Romford, Essex, will find many ap-
plications in set construction.

The manufacturers state that their aim
has been to produce a * varviable fixed ”
condenser that can be accurately adjusted
and will hold its precise capacity value
when once set. This is achicved by the
use of German silver plates with spring
end folds so that the plates remain in any
position they may le set. A small bake-
lite moulding carries the plates, which are
separated by mica insulation and a central
adjusting screw is fitted which is eatirely
insulated from the condenser. Twao types
are available, having measured capacity
values between 20 to 100 micromicrofarads
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(0.0001 mfd.) and 50 to 250 micromicro
farads (0.00025 mfd.). These litlle con-
densers ave just the thing for trimming
superheterodyne intermediates, and can,
of course, be used for circuit trimming
geuerally. In addition, they will find use

Colvern pre-set
condenser for
I.F. stages.

)

&EEEQEDD

as scries aerial condensers as well as for

anode bypass in the plate circuit of a de-

tector valve in order to produce smooth

control of reaction. The price is 1s, 9d.
Q0oO0C

GAMBRELL VOLUVERNIA.

Having a nominal resistance of 500,000
ohms, the Voluvernia can he used either
m wireless receivers or in gramophone
amplifiers as a volume control. It is
fitted with a graded resistance track, so
arranged that the attenuation is approxi-
mately proportioned to the angular move-
ment of the knoh. To achieve this it is
essential that the connections to the three
terminals should be made in a certain
order, and in the leaflet accompanying
each component the correct connections
for various circuits are given.

The resistance element consists of a
special compound and contact between

4

Gambrell Voluve.nia with graded
resistance track.

the slider and the track is made through
the medium of a spring-loaded graphite
plunger mounted in a cup-shaped housing
on the end of the moving arm. This
assures a good electrical contact and
results in a perfectly smooth movement.

The makers are Gambrell Radio, Ltd.,
Buckingham House. Buckingham Street
Strand, Loudon. W.C.2, and the price is
6s. 9d.
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Replies to Readers’ Questions

of General Interest.

Technical enquiries addressed to our Information Department are used as the basis of the replies which we publish in these
pages, a selection being made from ammongst those questions which are of general interest.

Magnification and Smoothing.

My mwns-operated receiver originully in-
cluded a two-stage resistance-coupled
L.F. amplifier. Lecently [ replaced
the second resistance by a trans-
former; after «a certain wmount of
trouble in getting rid of L.F. inter-
action, it was found possible to obtuin
very fair results, but there 1s an
annoying background of mains hum
which was not present before.

The L.F. transformer is at present
directly connected in the auovde cir-
cutt. Do you think that Jum would
be reduced if I were to adopt thi
resistance-feed parallel arrangement?

It is unlikely that this alteration would
make much difference. Your trouble is
due to the fact that you have greatly in-
creased the overall L.F. magnification of
the set by fitting a transfornier, and it is
onlv natural that lLum should become
more evident. The remedy is to fit more
etfective smoothing devices.

0000

Loud Speaker Testing.

With the help of some *° coustant fre-
quency ' gramophone records and a
three-valve resistance-coupled ampli-
fier {circuit diagram enclosed) I am
trying to test scveral experimental
loud spealkers for frequency response.

s you will knovwe, the voltage out-
put of a pck-up, used with these
records, is by no means of constant
value over the wide range of audille
frequencies that are cocvered.

In order that the appurent acoustic
output of a loud speaker at various
frequencies may be judged aurally,
it s ohvionsly necessary to have a
constant power oulpnt, irrespective
of frequencies. Can you sugygest how
this can be obtained in any wu/;/e
way, bearing in mind that 1 have not
access to [ulm/n/ou/ equipment?

We think that the simplest way of assur-
ing a constant input to the loud spea]\el‘
under test is to fit a ‘‘ voltmeter ” valve
(which need not be calibrated) to vour
«aumplifier as a monitoring device. By care-
ful manipulation of the volume control
(in your case an anode potentiometer)
while watching the anode meter, it should
be possible to ‘‘ follow up’" variations of

pick-up output from the amplifier. It
would be particuluriy easy to do this wheun
using, say, a *‘falling tone” record.

If you adopt the method of connection
shown in Fig. 1 it should be remembered
that the monitoring valve will have a con-
siderably higher A.C. resistance than the
L.F. amplifier with which its ¢id 1s in
parallel; the first-mentioned valve must
be operating as an anode bend rectifier
under conditions where the second is act-

ing as an amplifier,

QUTPUT
VALVE
GRID

4

| C”*'—D

VOLTMETER
VALVE

Fig. 1.—A monitor valve connected in
parallel with the second valve of a $gramo-
phone amplifier. Assuming a ** straight-
line '* amplifier, output from test records
can be kept at a constant level by operat-
ing the volume control so that a steady
galvanometer reading is maintained.

High or Low Impedance?

Cai you give me « word of adrice as to
the best choice of an H.F. valre for a
Lv-1 set? I am undecided as to
whether to use a high- or low-impe-
dance type.

This is a matter that can hardly be dis-
cussed adequately in the course of a letter,
but. briefly, it is usual nowadays to select
an IL.F. valve of medium or low imped-
ance if it is to be used in a set without
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an input band-pass filter.  YWhen pre-

selection 1s employed, the high-impedance

valve can gemerally be substituted with

some advantage, as troubles connected

with cross-modulation and H.F. valve

rectification will then be less pronounced.
0000

“ . . . Nr. Slaithwaite, Yorks."

For reception of the Northern Regionad
stution, which is only a few miles
away, I use a power grid deteclor,
followed by a pentode output valve.
1/Le selectavity of this arrangement
seems to be rather inadequate, and [
am wondering whether it would be
worth while to replace my existing
outside aerial by a frame.

So far as the reception of twin trans-
missions operating on the same site is con-
cerned, i1t should be made quite clear that
the use of a frame aerial does not conder
the slightest advantage in the matter of
selectivity. True, it may bring about an
apparent improvement, but exactly the
same effect could be obtained py reducing
the dimensions of your open aerial (or
reducing its coupling, which comes to the
same tlling) until signal strength is re-
duced to the same level as that obtainuble
with the frame aerial.

An input filter scems to be indicated in
vouy, case, although it should be possible
to obtain very fair results by making pro-
vision for suitable reduction in aerial
coupling—provided that ho other stations
beyond the local ones are required.

oo
Free Bias Polarity.

1 have just beem veading your recent de-
scription of the Dubilier three-valve
A.C. set, but connot understand how
negative bins is provided for the
anode-bend detector. As the cathode
is jotned to a positive point on the
H.T. potentiometer, it appecrs to me
that positive bias (ma/ea:l of nega-
tive) 1s applied.

As you say, the cathode of the detector
valve is positive with respect to the earth
line, to which the grid is connected
through the H.F. transformer secondary.
But as the cathode is positive with re-
spect to the earth line and grid, it follows
automatically that the grid must be ne-
gative with respect to the cathede. This
is the proper operating condition.
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Territorial Ether.

international legislation has concerned itself,

amongst other things, with the question of terri-
torial waters, and has had to decide how far each
nation’s rights extend beyond its shores. It may well
be that the time will come when the question of broad-
casting will have to be similarly treated and inter-
national agreements arrived at on the question of how
many milli-volts per metre of, say, French or German
broadcasting will be permitted to cross the shores of
this country or the frontiers of any other adjacent
countries.

It does not seem unreasonable to suppose that the
day must eventually come when some sort of control
of this kind will have to be agreed to by those countries
who are close enough neighbours to cause interference
with one another’s local broadcasting transmissions.

So long as there are enough wavelengths to go round
without mutual interference suffi-

r ” YHROUGHOUT the history of the civilised world,

aerials, as proposed by the British Broadcasting Cor-
poration some time ago.

In the meantime, countries which are neighbours
should see to it that they do not abuse what may be
regarded as the temporary concession to encroach into
the territorial ether beyond their own frontiers, by
permitting the broadcasting of any matter which might
offend against the national feelings, customs or internal
policy of adjoining nations. '

In this connection we might mention a report which
we recently published emanating from our Washington
correspondent in which he stated that Sir John Reith,
during his recent visit to the States, had indicated that
it was the intention of the British Government shortly
to make a formal protest to the Governments of neigh-
bouring countries against the practice of their broad-
casting stations of putting out advertising programmes
paid for by sponsors in this country, when advertising
through the medium of broad-

cient to render the reception of
local transmissions difficult, noth-
ing of the kind will perhaps he
thought necessary, but, to judge
from the present trend, we may
suppose that it will not be very
long before stations are really far
too numerous for serious overlap-
ping to be avoided, and it would
then seem that some definite
attempts will have to be made to
limit the power of stations or to
devise a means of effectively
‘‘localising’’ their range. This

might come about with a de- READERS’

In This lssue
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PRACTICAL HINTS AND TIPS.
TUNGSRAM P430 VALVE.
CURRENT TOPICS.
EDDYSTONE SCIENTIFIC TWO.
LABORATORY TESTS ON
NEW APPARATUS.,
UNBIASED OPINIONS.
BROADCAST BREVITIES.
NEW ALL-ELECTRIC PIPELESS ORGAN.
CORRESPONDENCE.
PROBLENIS.

casting is expressly prohibited
here under the terms of the
Government licence to the B.B.C.
Although we have since learned
that Sir John Reith was not
responsible for such a statement,
for, obviously, he would not pre-
sume to anticipate any possible
action on the part of the Govern-
ment, vet if some protest were
made in official quarters it could
hardly be said to be an unrcason-
able request, but would merely be
in kecping with the traditions of
fair play and mutual consideration

velopment of special types of
B3

between friendly powers.
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Constructional
Details.

+ Initial Adjustments.
Operating Voltages.

I YHE constructional work involved 1s siumple and
straightforward, and consists in the assembly of
factory-built components. A composition panel

is used, and holes must be cut in it for the two drum

dials and the switch. The wave-range switch spindle,
however, comes out through the side of the cabinet,
but as it consists of a length of square-section steel rod
it can be pushed through the whole coil assembly after
the receiver is fitted to its cabinet.

The coil screens, valve screens, and I.F. transformer
screens arc earthed by placing strips of copper foil

JULY 22nd, 1931.

/

By W. T. COCKING.

(Concluded from page 64 of previous issue.)

beneath them when screwing them down to the base-
board, and this foil is used as a common earth return
for a number of leads.  The wiring is carried out
principally beneath the baseboard, where the by-pass
condensers and the voltage-dropping resistahces are
located, and the leads are run in the shortest and most
direct route. The only special point to note in the
wiring is that large loops should not be formed in the
wiring to the low-pass filter in the second detector-
anode circuit, and that the low-potential end of the
secondary of the second I.F. transformer is returned
to positive L.T., not

,«W{ ; 7 : 4-

negative L.T.

@

The o.9-volt grid battery
for the I.F. valve is screwed
to the under side of the
baseboard by the cardboard
Hlaps provided, but in view
of the greater weight of the
164-volts battery some form
of clips should be provided

for this. Wherever possible,

% B3 %

the specified components

5 T should be adhered to, but
' many changes are permis-
i sible without any great

Ny A

cffect upon the results. A

- lower-ratio L.F. transformer

Panel dimensions and drilling data.
battens to the baseboard. A = 7/16in. diameter.

countersunk. D = 1/8in. diameter.

Extra support is given tn the panel by the addition of
B = 5/32in. diameter.

must not be ysed, since it
would then prove impossible
fully to load the output

B 4

C = 1/8in. diameter,
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Super-Selective Five.—

valve without running into detector distortion. If the *
set is to be used within 15 miles of a strong local

station, a completely screened two-gang condenser must

be regarded as essential, but there is no objection to

the use of a partially screened component when there

15 no local station. Similarly, no change should be

made in the I.F. transformers, or it may prove trouble-

some to obtain the correct balance between sensitivity,

selectivity, and quality.

Although the valves for a battery set are not as
critical as those for an A.C. mains receiver, it is
recommended that the following types, which were used
in testing the set, be adhered to. The first detector
and the I.F. amplifier should both be Marconi-Osram
type S22, while for the second detector an HL2 will
give the best results. The Marconi P2/B and L2/B
were used for the output stage and the oscillator respec-
tively, and can be recommended,

Battery Supply and Current Consumption.

A two-volt accumulator is needed for the L.T. supply,
and as the current consumption is 0.8 ampere its
capacity should not be less than 20 a.h. (actual
capacity), and preferably 30 a.h. Fairly heavy-gauge
flex leads should be used for connecting it to the set, in
order to prevent a voltage drop along them. A
160-volts H.T. battery is required for the best results,
and the current consumption is 28 mA., so that large-
capacity cells should be used in order to obiain the
most cconomical running. Quite a fair life will be

Wireless s
World

Coil windihg data and terminal markings of the band-pass coils

and (right) the oscillator coil. To avoid any mistake when con -

structing or ordering coils, it should be noted that their lettering

in this receiver differs slightly from that of simiiar coiis in the
Super-Selective Six.

In view of the inevitable vollage drop in dry bat-
teries, it is convenient to commence with 180 volts
(two go-volts batteries in series). The cxcess voltags
will do no harm, and a longer period will elapse before
the voltage is too low for good results. Ry commencing
with a battery voltage slightly in excess of the normal
good operation is secured over the full battery life.

The receiver was tested with a measured battery
potential of 162.5 volts at 28 mA., and, under these
conditions, the voltages and currents given in the table

General view of the receiver with coil and valve scresns removed.

obtained  with  medium-capacity cells, however,

although large-capacity are recommended, but no

attempt should be made 1o use small batteries. 0
B 5 )

were obtained at various points throughout the set.
It will be seen that the receiver is quite economical in
anode current ; apart from the output valve, the total
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Super-Selective Five.—

current taken by the two detectors, the oscillator, the
I.F. amplifier, and the two screen potentiometers is
only 11.6 mA. The output valve, with its nominal

13.5 volts (measured 14
volts) grid bias, takes

. 16.4 mA.
RO TN, In cases where greater
WIRE economy is considered es-
g sential, this may be obtained
A at the expense of quality by
— 5 the use of a smaller output
["_ i valve. If a P215 valve be

substituted for the P2/B
and the grid bias changed to
12 volts, the total current tor
the set will be only 20.1 mA.
The sensitivity and selec-
tivity of the set will hardly
be changed, but the quality
will suffer, since the undis-
torted output will be reduced to 150 milliwatts. A
compromise between the two conditions may, of course,
be obtained by retaining the specified valve and work-
ing it with a somewhat higher grid bias than the normal ;
the exact balance between quality and anode current
can then be readily obtained.

Details of the aerial
acceptor coil.

The Initial Adjustments.
A number of adjustments is required before the

receiver will give of its best, but no difficulty should
be experienced in carrying them out, provided that the
correct order is adhered to.  The compression-type
condenser C, must be fully screwed down, and the
wave-range switch set for the medium waveband; the
trimmers on the gang condenser should be fully un-
screwed, while the coils in each I.F. transformer should

TABLE.
Anode | Anode | Sereen | Screen Grid
Valve. Volts, | Current.| Volts. | Current.| Volts.

1st detector.

S.22 1 101 60 —1.6

J 3.5

Oscillator. L2/B 110 — — —3.2
IF. amplitier.

=22 125 0.8 50 0.6 -0.9
2nd detector. ,

HL2 130 2.6 — — +2
Output P2/B 162.5 16.4 - — —14

be set so that their centres are about one inch apart.
The local station should be tuned in accurately on both
dials, keepmﬂ the volume control at a low setting so
that it is only just audible. The coils in the inter-
mediate-frequency transformers must now be adjusted
to exact resonance by means of the built-in trimming
condensers. These are controlled by the small levers
projecting from the bases, and each lever should be
moved with a piece of wood or ebonite to the position

The decoupling condensers and resistaunces, also the £rid bias batteries arranged on the under-baseboard.

www americanradiohistorvy com


www.americanradiohistory.com

JULY 22ud, 1931.

MEDIVM wAVE

FUTER osc.
/80 4 —
J——sv08PEST— 138
I——PALERMO——T 135
170 —
—rumicrH — /32
- RIGA 131
160 —
J——ViENNA /30
J—BRUSSELS No1——/27
50 -
E MILAN———1—/23
140 PRAGUE 20
J—NORTH REGIONAL——117
J—LANGENBERG——114
307 LYONS 109
E OR 17
F—BEROMUNSTER———170
120 _—SAN SEBASTIAN—T—/69
3—~rarss (PTT)———168
3 ROME —166'5
J—srockrolrmr I—165
0 3__gricraoe —162-5
3——r140RID———T1—160
—BFRLIN——1— /56
—[,’um 7- —15¢
100 ———DUBLIN —/52
—KATOWICE 1150
——SOTTENS —147
—MIDLAND REGIONAL—— /45
90 —_BUCHAREST. 140
I——FRANKFURT——I38
J—RADIO TOULOUSE——136
3] LVOV 133
J—GLASGOW —13/
803 pamBuRG——128
d——ALGiERS — 124
J——MUOHLACKER: —/2/
J—LONDON REGIONAL——120
70 < G 7?7
J—sarcriona — /16
—57RASBOURG 112
3————BRMO————1/0
603 —BRUSSELS N2 2—1—/08
3 NAPLES —10/
3 BRESLAU. 99
q——GOTEBORG —97
3 CARDIFF 9/
503 7303054 ux 36
1—=NORTH NaTIONAL | 84
A" HIVERSUM g;
3 ~srmsy RELAYS—-75
403 LRLIN C.W—1—72
="~ COPENHAGEN——7/
J——B8pATISLAA—-70
A——WE/L SBERG———66
3 NNES 62
] LILLE PTT)——60
30— MORAYSKA———38
J=—comogy MAT—1-355
ILLers |54
A~"Hoksy ——352
AN e —5%
20 SB35
J————10. 36
3—COLOGNE ¢.w—}-29
= CoeK 27
103
3
= |
P 7

Wﬁ?@ﬂ@@@
World
Supcr-Selective Five.—

at which optimum signal strength is obtained. A start
should be made with the grid circuit of the second
detector, and each circuit adjusted in turn, working
backwards to the anode circuit of the first detector.

The correct coupling of the coils must be found
experimentally to give the best compromise between
selectivity and quality. The best results will usually
be obtained when the coils in the first transformer are
set at about one inch apart, and those in the second
transformer at about three-quarters of an inch apart. It
should now prove possible to tune in a number of
stations, and a weak station on a wavelength below
300 metres should be selected and accurately tuned on
the oscillator dial. Tts strength should preferably be
such that it is only just audible with the volume control
at maximum.

The two trimmers on the gang condenser are then
adjusted for the maximum sfrength. A clockwise
rotation of the star-shaped wheels increases the trimmer
capacity, and only just sufficient capacity in each circuit
to bring them into exact resonance is desirable. Once
the ganging is adjusted at a low wavelength, it will
be found to hold quite accurately over the entire wave-
range. 2 _

The only other adjustment is that of the acceptor
circuit L,C,, and for this the wave-range switch must
be set for the long waveband. If now it be found that
there is CW. telegraphy interference on stations on the
1,000-2,000 metres waveband, and that the note of the
C.W. changes as the oscillator condenser setting
altered, then the condenser C, should be adjusted until
the interference just vanishes. If the note of the C.W.
station does not change, however, then the interference
is due to a station working on a wavelength very close
to that of the desired station, and the acceptor circuit
will not eliminate it.

When tuning the receiver, it should be remembered
that on the 1,000-2,000 metres waveband every station
will be receivable at only one setting of the oscillator
dial ; but that on the 200-550 metres waveband most
stations can be heard at two entirely different settings.
In order to simplify the initial tuning, therefore, the
station settings of the original receiver are reproduced
here, and if care be taken in the receiver construction
the dial settings should not be greatly different from
these.

“Results.

.The large number of stations shown were all received
on the loud speaker during a single test of only
3 hours duration. Most of the long-wave stations,
of course, can be relied upon to give consistent loud
speaker reception in daylight, but on the medium wave-
band only a few distant stations will be audible before
dark; even during the summer months, however,
Brussels No. 1 can be received well at 5 p.m., while
Langenberg can be heard at any time during the day.

The selectivity is not quite so high as in the A.C.
model, owing to the closer coupling which must be used
in the band-pass filters in order to avoid a loss of high
notes. Partly because of the somewhat lower sensi-
tivity, this decreased selectivity is barely detectable in
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an ordinary listening test, and no difficulty has been
experienced in receiving Algiers within nine miles of
Brookmans Park without a trace of the London
Regional. On the long waveband there is cntertain-
ment value from many stations, including Keenigswuster-
hausen which can be received with only the merest trace
of Daventry National and Radio Paris.

The sensitivity, although lower than that of the A.C.
model, is sufficiently great to give loud speaker vecep-
tion of all but the weakest of the Continental stations,
provided that a reasonably good aerial be used. The

BROADCASTING

erection of the Reykjavik

HE co-operation with
station was begun in the spring of

the director of the //

broadcasting service. The Icelandic State | /;

JULY zznd, 1931.

selectivity is such that any station separated from its
neighbours by ¢ kc. can be received without inter-
ference, except those 1mmediately adjacent to a strong
local transmitter, where a scparation of 18 kc. is needed
to obtain freedom from interference. The quality with
a good moving-coil speaker is excellent, although the
undistorted volume is naturally not large, since only
350 milliwatts output is available. This i1s ample,
however, for the small rooms of the average modern
house, and, under such conditions, quite respectable
volume can le obtained with a reasonably sensitive
speaker.

ICELAND’'S NEW
STATION.

iz

i

1920, the masts being constructed
by the Telefunken Company, of Berlin,
while the transmitter was installed by
Marconi’'s Wireless Telegraph Company.
The station completed its final tests in
May, and was formally opened for broad-
casting service on June 1st.

The Broadcasting Committee consists
of five members, with Mr. Helgi Hjorvar
as chairman, and the station is owned and
operated by the State. The transmitter
and 150-metre masts are situated on a hill
about 9 kilometres south-east of Reyk-
javik. The wavelength selected is 1,200
metres, and the power to the aerial 16
kW. The Committee supervises the in-
structional activitics of the broadcasting
services and arranges the programmes in

hiolds a monopoly on the sale of receiving
sets, and it 1s stated that the prices are
slightly less than those in neighbouring
countries. The licence fee 1s 30 kronur
(about 33s.), and there are already about
3,500 licences.

The broadeasting station began its first
active transmissions in December, 1930,
and the call has hitherto been ** Utvarp-
sstod Islands 1 Reykjavik ”* (the Icelandic
broadcasting station in Reykjavik), but
this will now be shortened to ¢ Utvarp
Reykjavik ”’—Utvarp being compounded
from the words ““ut ”’ (out) and ““ varp ”
(to throw). At present its transmissions
are experimental, but by the beginning of |
October the new studio will be completed, |
when a regular broadcasting service will

i

The Telefunken masts occupy
a dominating position over-
looking Reykjavik.

be established and programmes
sent to neighbouring countries
for publication.

Tle need for an eflicient
broadcasting sevvice was keenly
felt by the Icelanders, as the
country is large and the in-
habited parts widely scattered

A corner of the Marconi 16-kW. transmitter, showing thie contro! desk.

and cut off from each other by
niountain ranges.

B 8
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The Equal Ratio Scale Simnply Explained.

ANY searchers after knowledge concerning ampli-
reproduction apparatus in
general are intensely irritated when in their
to “T.U.” or

fiers and sound

reading they encounter references
“decibels,”” which they regard as devices to obscure
simplicity.  Irritation at the use of T.U. is perhaps

pardonable, seeing that they have more or less officially.
been pronounced obsolete, but those people who are
used to them are not obliged to learn a new system ;
the decibel is just a new name for the same thing. But
those who think it is quite good enough to express

By M. G. SCROGGIE, B.Sc., AAM.L.E.E.

is a bad one.

1t refers.

amplification as the number of times louder the sound,
or stronger the current, or higher the voltage—as the case

may be—when the amplification is operative, may
question the necessity for introducing a less obvious
system. Though less obvious, a decibel scale is much
more informative and satisfactory, more simple even,
when a very little trouble has been devoted to grasping

its principle.

Whether we are considering the audio voltage at the

grid of an amplifier, the air pres-
sure produced by a loud speaker,
or the amplitude of the groove on
a gramophone record, the ultimate
effect in mind is that on the ear of
a listener, which these other quan-
tities represent at various stages in
the chain of sound reproduction
processes. It will be granted that
in drawing curves or any sort of
diagram representing the perform-
ance, as to relative intensity, of

any of the pieces of apparatus involved, it is most
desirable that the diagram should convey to the eye
as nearly as possible the same impression as the effect
it is intended to represent conveys to the ear.” So, if
the scale of intensity conveys to the eye a very notice-
able drop at a certain part of the diagram, whereas the

B g9

ear does not detect any falling off in loudness at that
point duc to the behaviour of the appdratus itself (after
allowing for defects due to other causes) then that scale

The working of the ear is by no means simple, and
an ideal scale has not been invented, but there is a very
simple scale for comparing intensity which does corre-
spond fairly closely with the ear’s estimate, and when
used in the construction of a diagram enables onec to
judge from it the capabilities of the apparatus to which

Naming the Unit.

Suppose something can be switched into the circuit
of an amplifier so that it doubles the amplification. The
ear is conscious of a certain increase in loudness. Now
if the listener moves farther away so that the sound
appears to be the same strength as originally, and

another doubler is switched in, the ear is conscious of

O many the ferm decibel is surrounded
in mystery. They can clearly grasp the
significance of vollage amplification, yat the
proportional scale of decibels conveys but
little. In explaining the decibel and ifs
advantages numerical values are given of a
polential divider advancing by even amounts
on an equal walio s:ale.

wwWw americanradiohistorv com

the same increase as on the first occasion, and the

same process can be carried on any
number of times within the limits of
the power-handling capacity of the
amplifier and loud speaker. So it
seems the most reasonable idea to
arrange our scale of loudness so
that a twofold increase (or any-
fold increase, in fact) is always-
represented by the same distance
on the scale.

The first thing that is obvious is
that we cannot start the scale at

o like a linear or *straight’’ scale, for by however
much we multiply o it always remains the same. The
Lest commencement, or origin, is 1, because amampli-
fication of 1 is no amplification at all, it is ““as you
were.””  Of course, 1 is not always shown on the scale,
just as o is not always shown on a linear scale;
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the lower part may be cut away to save paper,
but 1 is the true origin all the same.

So if we start laying out the scale, making a two-
fold increase occupy the same length all along, we
get Fig. 1 (a), and if we try to fill in the other numbers,

3, 5, 6, 7, etc., it is rather difficult, and they get terribly:

crowded towards the top. We could get over the diffi-
culty by making the scale unit a {wotold increase and
calling it a “* Scrog’’ or any name we fancy. Actually,
ten is considered to be a more important number, and
a tenfold increase has been called a ‘‘bel.” after A.
Graham Bell, the inventor of the telephone, who is con-
sidered to be a more important person than M. Graham
Scroggic. In spite of that, a tenfold increase is rather
a coarse sort of unit, and represents a big jerk upwards
in strength, so it has been subdivided into ten decibels.

Voltage and Power.

A decibel (abbreviated db) is an amplification ratio
of 1.259 . . . , that is to say, about 26 per cent. increase
(or decrease), and if you

JULY z2nd, 1931.

to the simple example ot 1 db, so it might appear more
bother than it is worth. Fortunately, tables for con-
verting one to the other are the commonest form of
table published, namely, logarithms, and even if log.
tables are not available a slide-rule generally is. The
whole principle of a slide-rule is that the scales are
such that equal ratios occupy equal distances along the
scale, so that numbers may be multiplied by adding
the distances. Most slide-rules are provided with a uni-
formly divided scale, so that o can be made to register
with one end of the main slide-rule scale, which, of
course, starts at 1, and 1 on the uniform scale corre-
sponds to 10 on the main scale. That uniform scale,
therefore, can be marked ‘‘bels,”” and if multiplied
by 10, decibels, corresponding to power ratios on the
main scale, or if multiplied by 20 corresponds to volt-
age or current ratios on the main scale. Thus, if the
voltage at the grid of a valve is raised from 6 to 12,
that is a ratio of 2, and 2 on the slide-rule scale comes
approximately against 0.3 on the uniform scale, so the
increase is 6 db. A log. table gives the same thing, for

the number of decibels is

10 times the log. of the
power ratio, or 20 times
the log. of the voltage
ratio.

At first, when one sees
curves with decibel scales.
it may be a little difficult
to wvisualise what they

\_}_\__/\
w\

3000 mean. A convenient thing

to remember is that 2 db
1s about the smallest in-

()

multiply that number by

itself ten times, the result 641

is ten, or one bel, which a2

is as it should be. y
But what is it an ampli-

fication of? One might &

have decided to call it 4

voltage, for one can easily 2t

measure voltage at various 1

stages of an amplifier, but

an amplifier may do a =)

great deal of business with-

out raising the voltage at
all——in fact, it may lower
it; so, to get over the diffi-
cultv, it is the amplifica-
tion of power, or voltage multiplicd by current, which
is taken into account. Now this is one way in which
the decibel scale is an advantage, apart from that
alreadv mentioned.
in a circuit of the type used in telephone and fadic work,
and one nearly always takes readings in volts. Now
to convert a voltage scale into a power scale means
squaring all the readings (for power is proportional to
voltage squared), and if the voltage scale is linear. that
means altering it into a non-uniform power scale, or
else altering the shape of the curve entirely. Whereas,
if the scale is in ratios of voltage, it is converted into
a ratio-of-power or decibel scale by the delightfully casy
process of doubling it. The same is true if it is the
current that is measured. So that, although a tenfold
voltage increase is not 10 db, it is a hundredfold power
increase, which is two tenfold increases, or 20 db. In
the same way, a voltage ratio of 1.122 . . . is 1 db,
because (1.122 . .)* is I.250 . A power ratio of
1.122 . . is half a db.

The full simplicity of this is not realised uutil one
considers how to convert decibels into actual ratios or
vice versa. It is casy for 10, 100, I,000, ctc., which
are 10, 20, 30 db respectively, but it is quite a difficult
calculation to arrive at the ratio corresponding even

Fig. 1.—(a) A proportional scale in which a two-fold increase

is represented by egmal intervals.

of two pramophone pick-ups. The resonance at 3,000 cycles

in respect of A is of small importance yet that shown by
curve B is by no means ncgligible,

It is difficult to measure the power,

crease appreciable to the
ear. Using a step-by-step
potentiometer which raises
the audio voltage at some
part of the apparatus in
steps of 26 per cent., or 2 db, giving a power incrcase
of 58.5 per cent., it is barely possible to notice that it
is not continuously variable, unless it is a single constant
note that is being controlled.

(b) Voltage output curve

Cheosing the Most Convenient Scale.

A convenient form of diagram, therefore, for charac-
teristic curves is one which has a vertical or amplifica-
tion scale of 2 db per division, preferably per centi-
metre. Raising a curve bodily up or down on such a
diagram, without altering the shape, makes no differ-
ence so far as the relative amplitudes judged by the
ear are concerned, whereas with a ‘‘straight’’ ampli-
fication scale the shape of the curve depends on whether
it is high up or low down. A rise of T cm. on a straight
scale means a great deal more if 1t is near the bottom
than if it is in the upper reaches, whereas on a decibel
scale it means a just perceptible aural effect no matter
whereabouts on the curve it is. To express very big
changes in level, it may be necessary to allow more
than 2 db per cmn. ; that figure is given only because it
is known to be standardised by some people and is a
convenient scale for most purposes, also by adhering
to a standard scale it is easv to see at a glance what a
curve means. Even a 2 db per cm. scale, however,

B IO
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though clearly showing small variations, covers a power
ratio of 1:100,000 in 20 cms. A linear scale of the
same length would not cover anything like the same
range of ratios and would be far less convenient.

In Fig. 1 (b) are imagin-
ary curves for two gramo-

W’ﬁf@ﬂ@@@ 87
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100,000-ohm potentiometer to give 2 db per step, with
a total voltage ratio of 100:1, or power ratio of 10,000 :1
between stud 2 (the first which gives anything at all)
and stud 22. A volume control such as this, besides
giving delightfully uniform variation, can also be used

to obtain actual measure-

ments of the increase or

phone pick-ups. If the
scale is linear, one has to
estimate the resonance at
3,000 cycles of A as a
ratio, and sece that it is
about 1.2 as compared
with the general level, and

H.T.+

decrease produced by cer-
tain changes, by moving
the control at the same
monient as the change is
made and noting the num-
ber of db required {o pre-
serve the level constant.

therefore practically negli-
gible, whereas that of B,
which appears the same in
shape, is actually 100 per
cent., and therefore by no
means negligible,  The
trouble is that most people
do not make these mental
calculations, and are con-
sequently misled into sup-
posing that the two pick-

This roughly is the basis
of the usual method of
measuring the gain of an
amplifier ; an attenuator is
used, which is an elaborate
type of volume control in
the form of a network
which maintains the im-
Roq pedance relations of the
circuit constant, and which
is calibrated in db; it is

ups are very similar in

adjusted until the com-

constancy of output.

bined result of the at-

The importance of work-
ing to a db or logarithmic
scale is recognised practic-
ally in the construction of
volume controls of the potentiometer type. If the resist-
ance element is uniform, the first quarter of the move-
ment gives an increase in volume of something to
nothing, which is indeterminate, the second quarter an
increase of 4:1, the third 2.25:1, and the fourth
1.77:1. So the rate of increase differs according to
the part of the scale, and reception of a powerful station
1s not controllable in the same way as that of a weaker
transmission, for which the more advanced part of the
scale is used. The correct type of potentiometer is one

in which the resistance is

TABLE 1. graded or tapered so as to
No. of T give equal ratios for equal
Resistor. > movements. This can be
1 T Lo done roughly in cheap
2 259 volume controls with com-
3 326 s
4 “ 410 position elements, but the
5 517 full benefit is obtained in an
6 649 accurately constructed step-
U S by-step control such as that
8 1,090 : .
9 1,240 shown in Fig. 2. If the
10 1,611 input impedance of the
11 2,079 valve is very large com-
ig 35:38 pared with that of the
14 4100 potentiometer, then the
15 5,170 audio voltage transferred to
16 6,490 the grid is proportional to
ié 18’:)88 the resistance between the
19 12,400 moving arm and - GB.
20 16,110 The correct values for the
21 20,790 resistors R,, R,, R,, etc.,
100,000 are given in Table I for a
B 11

Fig. 2.—Circuit arrangement of a potential divider embodying to
the resistance values given in Table I and representing a step-
by-step increase of two decibels.

tenuator and amplifier is
leave the level con-
stant. The gain of the
amplifier is, then, ob-
viously equal to the loss of the attenuator,

It is interesting to note that the db scale is similar to
the scale used for frequency or pitch, which musicians
divide into octaves (frequency ratios of 2: 1) and sub-
divide into 6 tones or 12 semitones, on the equal tem-
perament system. The frequency ratio of one tone is
the same as the voltage ratio of 1 db. In the matter
of frequency, the ear still more definitely recognises the
equal ratio system, for it can estimate the interval of
an octave of sound with the greatest ease and accuracy,

TABLE II,

s Voltage or

db Power ratio. cunrontiratiat

1 1.259 322

2 1.585 1259

3 1.996 1.413

4 2.512 1.585

5 3.162 1.778

6 3.081 1.996

7 5.012 2.239

8 6.310 2.512

] 7.943 2.818
10 10.000 3.162
20 100.000 10.000
30 1,000.000 31.623
100 1(no 100,000,000

whereas very few people can estimate a single frequency
really accurately.

It is perhaps desirable to emphasise again that the
number, of db gain or loss can only be derived in the
manner described from the ratio of the voltage or currant
if the impedance is constant, for it must never be lost

wwWw americanradiohistorv com


www.americanradiohistory.com

88

Why the Decibel P—

sight of that it is a power ratio that we are concerned
with (Table II). A L.F. transformer by itself may raise
the voltage, but there is no gain, for the impedance
goes up with the square of the voltage in the ideal case,
and the power remains constant. In an actual trans-
former there is, of course, a slight loss of power.

This stipulation usually causes no difficulty in the
case of changes of volume or ‘“sound level’’ at a single
point in a system, but it requires some thought when,
for example, one wishes to state the gain of an amplifier.
Except for the last stage, a valve amplifier is regarded
as a voltage-operated device, and one is not concerned
with the power absorbed at the grids of the valves. That
is an important and complicated matter when one comes
to the design of the amplifier, but it would be very mis-
leading to raise that issue in such a simple matter as
stating the amplification. Therefore it will be assumed
that the coupling devices have been adjusted to give
the maximum possible power, which condition is met
by making the impedance of the coupling equal to the

Wireless
Werld
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impedance it works into. A valve anode circuit may
have an impedance of 10,000 ohms, and the input im-
pedance of the next valve 1,000,000 ohms, and as the
impedance of a perfect transformer winding is propor-
tional to the square of the number of turns, the ideal
transformer ratio in this example is 1:10. But the
impedance varies with frequency, and in practice it |
would be impossible to maintain the secondary im-
pedance of a 1: 10 transformer at 1 megohm over the
whole band of audio frequencies, so the loss due to the
inevitable departure from perfection is charged against
the amplifier. So it is allowable to take the voltage
ratio between two points, such as the grids of two valves
in the amplifier, where the impedance may be assumed
to be infinitely great, i.e., true voltage-operation con-
ditions. If the voltage amplification is largely thrown
away in the interests of quality, such as by using resist-
ance coupling which gives no step-up, it is not legiti-
mate to point to the increase in current and claim com-
pensation on that account, for the current is not used
to an appreciable extent.

A NOTE ON MODULATION DISTORTION.

ONSIDERABLE attention has lately been directed
C to hitherto unsuspected effects due to rectifica-
tion in a screen-grid amplifying stage. Disap-
pointing selectivity caused by what is called cross-
modulation, when quite ambitious tuning coils are used,
A.C. hum when tuning in a station, and audible dis-
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tortion may all be experienced in a modern H.F.
receiver, unless care is exercised in the design of the
aerial input circuit. Many articles have appeared in
The Wireless World advocating the principles of pre-
selection and pre-H.F. volume control, which together
go a long way towards mitigating the cross-modulation
nuisance,- but little information has appeared concern-
ing the distortion of the modulated carrier waveform

which may result from applying a large signal to an
S.G. valve, especially to one of high impedance.

The accompanying diagram shows how the waveform
of a modulated carrier of large amplitude can be affected
when amplified by a typical S.G. stage. Assuming the
bias point to be X, it will be seen that the left-hand
modulated fringe ABC will be amplified at a region of
the characteristic curve where the mutual conductance
is low, and the resulting fringe C'B'A* will be slightly
straightened out. On the other hand, the fringe DEF
on the right will be considerably accentuated by ampli-
fication at higher mutual conductance (or steeper slope),
as shown by the envelope F'E'D'. The output wave-
form for subsequent amplification or detection is any-
thing but a replica of the input wave, and the net effect
is an artificial increase in the percentage modulation,
and, incidentally, the addition of alien modulation {re-
quencies. Furthermore, the whole output wave is not
symmetrical about XY, although the areas of the input
wave on either side of XZ are, of course, equal.

It is now generally accepted in America, where con-
siderable research has been carried out in connection
with H.F. distortion with the new variable-mu tetrode,
that artificial rises in modulation up to 20 per cent., due
{o curvature of characteristic, cause unobjectionable dis-
tortion, but more than this cannot be tolerated.

Although a large input is shown in the diagram to
make the change in modulation clearer, it should be
pointed out that a 20 per cent. rise in modulation can
occur when the input is of the order of 0.3 volts with
modern screened valves. Fortunately, pre-H.F. volume
controls are to be found in most screen-grid receivers,
and their proper application when the field strength is
large helps considerably to reduce the input below the
critical value. Another method of minimising H.F. dis-
tortion of waveform is in the hands of the valve manu-
facturers, and consists in the production of H.F. valves
of lower impedance, so that larger signals can be
accepted without rectification. Ww. 1. G. P.

B 12
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Although a good deal of attention
is now devoted to the design of
detector-L.F. sets (without H.T,
amplification) for high-quality local-
station reception, those adherents to
this type of circuit who expect to be
able on occa-
sion to indulge
in long - dis-
tance recep-
tion may con-
ceivably fecl
that they are being neglected.

When we come to face the facts,
it must be admitted that this state
of affairs is inevitable, although a
detector-L.F. combination, with the
aid of reaction, is sensitive enough to
provide good signals at long dis-
tances in these days of high-power
transmitters. 1t is, in its usual form,
entirely lacking in selectivity, and,

. THE DETECTOR
{ L.F. PROBLEM.

|

—

: %"
A

Simplified Aids
to Better Reception.

In spite of these handicaps, a num-
ber of amateurs remain faithful to
this class of receiver, and may be in-
terested in the circnit arrangement
shown in Fig. 1. Although one must
not exaggerate its possibilities, it can
be fairly stated that it has definite
and clearly demonstrable advantages
over the more conventional type of
detector-LL.F. set with a two-circuit
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Fig, 1.—A selective detector-L.F. set with two-circuit aerial tuner and
throttie-controlled reaction.

if we try to improve it in this respect,
it becomes almost unduly compli-
cated and expensive, and its opera-
tion calls for a considerable amount
of skill.  Worse still, it is likely to
disturb other listeners by re-radia-
tion.
B I3

aerial tuner. Due to the fact that re-
generative reaction control is more
than usually constant, it is easier
to search for transmissions withont
allowing self-oscillation to take place
as soon as aerial loading is lightencd
by detuning.

www americanradiohistorvy com

It will be observed that capacity
coupling by means of a small con-
denser (CC) is provided ; this conden-
ser should be carcfully chosen for its
low minimum value (preferably not
more than 3 micro-mfds.). The tuned
detector-grid circuit is of the type
familiar to many readers, in which
the medinm-wave inductance 1s
wound in two adjacent sections (L,a
and L,b), with a break at the centre
point, in which the long-wave load-
ing coil, L,, is inserted. Wave chang-
ing is effected by a three-point
switch (S).

Almost any type of coil can be
used in the tuned aerial circuit
(L, L,), but effective screening be-
tween this and the detector grid cir-
cuit should be provided. In an ex-
perimental receiver built to the cir-
cuit under discussion, this coil was
actually of the ‘‘potted’” variety.
For the fced condenser (FC), a semi-
variable condenser will do admir-
ably.

As for the rest of the set from the
detector anode circuit onwards, any
conventional arrangement may be
employed, and it is suggested that the
tuning 4nd aerial coupling circuits
shown might with advantage be
taken as a basis when remodelling
an existing set found to be unsatis-
factory for modern needs.

cceco

Those who are attempting to
modernise an old receiver embody-
ing a triode H.F. valve with a
neutralised coupling by fitting an in-
put band-pass filter would be well
advised to install a ganged double
condenser for
tuning the
component
circuits of the
filter.

But with re-
gard to the tuning of the H.F. conp-
ling in a set of this type, it is gener-
ally best that it should be done inde-
pendently ; if an attempt be made
to tune all three circuits together,
difficulties will gencrally arisc.

ADDING AN
INPUT FILTER.
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The general adoption of ganged
tuning 1s responsible for a minor
difficulty which is not present when
all circuits are separately controlled ;
due to the fact that there is of neces-
sity a relatively high minimum capa-
city across
these circuits,

RESTRICTED a good deal of
WAVE RANGE. “juggling”
with 1induc-

tance values

may be needed in order to cover
the normal medium broadcast wave-
band.

However, it is quite possible to
embrace the necessary band of fre-
quencies when using standard tun-
ing condensers of o.0005 nifd., pro-
vided that reasonable care is taken
to keep stray capacities within
bounds. It has been observed that
in some cases unnecessary difficul-
ties of the kind under consideration
have been introduced artificially by
setting all trimming condensers at
too high a value. In cases where it
seems possible that failure to cover
the wavelength range is due to this
cause, the remedy, of course, is pro-
gressively to reduce the capacity of
each trimmer until one of them is at
its minimum setting.

cI20

The use of what is generally
known as a compensated output cir-
cuit for pentode valves has been
consistently advocated by contribu-
tors to this journal, and a number
of the sets that have been described
are fitted with
a simple form

RADIO- !

: grAmopHONE | ©Of tome con
! TONE CONTROL. ; trol, consist-
A i ing of a resist-
ance and

condenser shunted across the output
choke.

It may be pointed out that the
adjustment of this tone-lowering
device which is found to give the
most pleasing results when the set is
functioning as a radio receiver will
not of necessity be best when gramo-
phone records are being reproduced.
When the receiver is acting as a
gramophone amplifier, it will be
obvious that there is no possibility
of high-note loss in the tuned cir-
cuits, and it is logical to assume that
the natural tendency of a pentode to
over-accentuate the higher fre-

-ally

Wireless
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quencies should be checked to a
greater extent than formerly. This
alteration may be effected by re-
ducing the value of the tone-control
resistance. ~ The actual amount of
correction necessary will depend on
the characteristics of the pick-up—
and of the records.

¢Co290

Hardly anything is more annoying
than the effect of hand capacity in a
receiver ; little pleasure is to be de-
rived from its operation if, after
laboriously tuning-in a weak and elu-
sive transmission, signals suffer a
serious
diminution in

: - ALLOWING FOR

: A i strength
HA%%FC&I;%?ITY i when the

operator’s
hand is with-
drawn from the condenser knob.

As receiver technique improves,
this trouble becomes less and less
common, and nowadays there is
little excuse for its
presence, except,
perhaps, in short-
wave sets or in
detector-L.F. re-
ceivers with critic-
controlled
reaction, and in
the design of
which sacrifices
have been made
for the sake of
simplicity, com-
pactness and
cheapness.

It does not ap-
pear to be always
realised that the
effect of the opera-
tor’s body capa-
city is always to
add to the capa-
city existing across
the tuned circuit.
Although it s
perhaps wrong to
suggest a palliative
when a real cure
can generally be
effected by altera-
tions in design, it will be appre-
ciated, if this is borne in mind,
that compensation for the effect
of removing the hand can be made
by setting the tuning capacity at
a slightly higher value than that
giving loudest signals. With a little

www americanradiohistorvy com
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skill and practice, it is possible to
carry out the operation of tuning in
such a way that the circuit adjust-
ment becomes exactly right when the
hand is withdrawn.

cCTl2

Now that smoothing chokes with
high-permeability cores are readily ob-
tainable, it is possible to make a bat-
tery climinator of extremely small
overall dimensions. The unitdescribed
in the issue of The Wireless World

for August

I3th, 1930, 8.1— .........................................
though de- A COMPACT
signed for a ELIMINATOR.

somewhat
specialised
set, might well be taken as a basis
by the prospective constructor of an
eliminator. This piece of apparatus
was assembled in a standard screen-
ing box, measuring not much more
than 6in. cube, and even so, ample
space remained for the fitting of a

A neat anid efiective eliminator unit built into a standard
aluminium screening box.

second smoothing choke, or, if neces-
sary, for anode feed resistances and
condensers. These latter, however,
are usually more conveniently
mounted in the receiver itself, as by
doing so the number of inter-con-
nected leads is reduced.
B I4
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addition to the Rarium range

of valves distributed by the
Tungsram Electric Lamp Works
(Great Britain), Ltd., and has been
introduced to provide a valve of
comparatively generous output
operating with a modest anode volt-
age.
niately 1,000 milliwatts of * undis-
torted A.C. power with a maximum
anode potential of 250 volts.

The rated characteristics of the
valve are:—

* A.C. resistance, 2,000 ohms.

* Amplification factor, 5.

* Mutual conductance, 2.5 mA/

volt.

An ““M "’-shaped filament is fitted
consuming 0.3 amp. at 4 volts, a
characteristic which permits the use
of either A.C. or D.C. for heating,

meIS is a comparatively receut
I

TUNGSRAM P 430 IR
POWER VALVE —-1
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o [TTTT L T »
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GRID VOLTS

Anode current-grid voltage curves of the
Tungsram P430 valve. ‘The average
values under working conditions, ij.e.,
Ea, 200 volts, Eg, — 24 volts, are A.C. re-
sistance, 2,200 ohms, amplification factor,
3-5, and mutual conductance 1-6 mA/volt.

according to whiclever happens to
be the more convenient. The elec-
trodes are constructed on the *“ box ™’
pattern and inclined at an angle
within the bulb. They appear to
be rather on the small size having
regard to the maximum anode dis-
sipation the valve is rated to stand.

* Measured at Ea=100; Eg=0.
B I5

It is rated to give approxi-
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VAILVIES

WE HAVE

TESTED

Tungsram Power Valve

Type P430.

This is given as 6 watts. Our tests
showed that, although the anode
will dissipate this wattage satisfac-
torily, there is a tendency towards
curvature of the characteristic with
anode potentials much in excess of
200 volts. This feature was found
to be exhibited by all the specimens
tested. As a consequence we feel
that the most suitable operating
potential is of the order of 200 volts.

I~ v
TUNGSRAM P 430 | + 1
POWER VALVE [ !
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ANODE VOLTS
—J

Anode current-anode voltage curves of

the Tungsram P430 power valve. The

best operating conditions are ;:—Anode
volts, 200, grid bias, — 24 volts.
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With this value of anode voltage
the optimum grid bias is ~24 volts

and the average anode current
30 mA. The best load line (loud

speaker impedance) that could be
obtained from the curves under the
opcrating condition already cited was
one of 4,400 ohms, and we found
that the maximum undistorted
A.C. output, allowing 5 per cent.
of second harmonic, was 625 milli-
watts.

Increasing the anode voltage to
250 and applying a grid bias of
— 38 volts introduced a slight com-
plication, since it was found neces-
sary to assume a load impedance
of 9,000 ohms to limit the amount
of second harmonic to 5 per cent.
Under these conditions the available
A.C. power output was a shade over
goo milliwatts,

+200 V.

4 mfds

——
TO H.T.~

1mid

Suggested arrangement of the output
stage when the Tungsram P430 valve s
operated from the A.C. supply mains,

The measured characteristics of
the valve when an anode potential
of 200 volts is employed and a grid
bias of — 24 volts used are:—

A.C. resistance, 2,200 ohms.

Amplification factor, 3.5.

Mutual conductance, 1.6 mA)/
volt.

A second specimen showed sen-
sibly the same values when meas-
ured under identical conditions.
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The grid bias values mentioned
so far apply to cases where a 4-volt
accumulator is employved for the
filament supply, but if A.C. is used
these amounts must be increased by
2 volts. Since the average anode
current amounts to 30 mA, with 200
volts H.T., it is more than probable
that the P430 valve will find most
favour where an electric supply is
available, and if this is of the alter-
nating variety it would offer an
opportunity to dispense with bat-
teries—so far as the output stage is
concerned at least—and take all its

Wireless
World

voltages from the mains. This can
be achieved in a very simple
manner by arranging the output
stage on the lines depicted in the
diagrain.
plying the filament current should
be separate from the transformer
winding supplying the other valves
in the set, otherwise the biasing
arrangement will be complicated.
Unless a spare winding is available
on the main transformer, it would
be advisable to fit a separate fila-
ment transtormer for this valve.
An inductance of some 20 henrys

The 4-volt winding sup-

JULY 2zz2nd, 1931.

will be ample for the anode feed
choke, but one of lower value could
be used without impairing the effi-
ciency of the output stage, so that
if one of any value over 15 henrys
is available 1t could be employed.
With 200 volts on the anode, the
power output will be sufficient to
operate all types of reed-driven loud
speaker and many of the more sensi-
tive kind in the moving-coil class.
For a room of average size an out-
put of 60oo milliwatts is generally
accepted as adequate even for a
moving-coil instrument.

CHECKING ANODE CURRENT.
The Use of Permanently Wired Jacks.

T has often been recommended in the pages of this
journal that a milliammeter be connected periodic-
ally in the anode circuits of the various valves in

order to keep a check on their operating conditions.
If a list be kept of the currents flowing when the valves

and batteries are in good
condition, any alteration

between ““A’" and ‘B’ is not broken until the plug
is making contact with its own springs.
where the jack does not fulfil these requirements, it can
be made to do so by bending the springs.

The illustration shows also at (b) how the jack should

In many cases,

be wired in circuit in a
battery recgiver, and

in their characteristics will
be at once shown up by an
alteration in their currents.
In this way it becomes
readily possible to keep a
check upon the condition
of a receiver, and to ensure
that it is always operating
at its maximum efficiency.

It is usnally quite a
troublesome process, how-
ever, to connect the meter
in circuit, involving at the
best the disconnection and
reconnection of numerous
battery leads; and at the
worst, the unsoldering and
resoldering of wires within
the receiver itself. It is
often advantageous, there-
fore, to make provision for
the use of a milliammeter
when building the set,. for
its connection can then be-

O d 2t set.
’ - is usually more convenient
@

at (c) the most suitable
connections for a mains
In this latter case it

to connect the jacks in the
cathode leads, as shown,
than in the positive of the
H.T. supply, for they are
then earthed and any risk
of a short-circuit is re-
duced. Care should be
taken, of course, to wire all
the jacks the same way
round, otherwise it will be
necessary to reverse the
connections to the meter
when changing from one
valve to another. Care
should also be excrcised
not to plug the meter into
the power valve jack when
its range is set for a low
current, or it may be

by HT— ©

(8o

damaged.

come a matter of seconds
only.

A telephone jack should
be wired into each anode

circuit and the meter connected to a plug, for it can then
be plugged into circuit at any time without affecting the
A suitable type of
jack is shown at (a) in the illustration, and it is desir-
able that the springs be so arranged that the contact

operating conditions in the least.

(a) The type of plug and jack required.
when using a battery set.

mains set.

speaker.
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(b) The anode circuit
(c) Cathode lead connection in a

If suitable jacks be
chosen, and their springs
are properly arranged,
“this method of meter con-

nection will be found delightfully simple and satis-
factory. The plug can be inserted while the set is in
operation without upsetting the working conditions, and
in many cases without causing even a click in the loud

w. T. C.

B 16
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ARE THE PIRATES WINNING?

During the hearing of a *“ pirate '’ case
at Lewes last week, Mr. C. 1. Carr, repre-
senting the Post Office, said that the
Postmaster-General found that the fines
imposed throughout the country were not
arresting the practice of using wireless
sets without a licence, and that it was
very difficult to prove the whereabouts

of portable sets.
cooo

H.M.V. AND OLYMPIA SHOW.

We hear that tlhie Gramophone Com-
pany. Ltd.. have taken a large hall oppo-
site Olvimpia for a display of new H.M. V.
instrunients from September 18th to 26th.
during the run of the Radio Show. The
company will not exhibit at Olympia.

[sle o)
RADIO, ETC.

Television and ** talkie ** displays will
be included in the German Radio Show at
Berlin  from August 2ist to Z0th.
Gramophones will also be in evidence.

0000
SAD STORY.

Just as ‘“ Radio Paris ”’ was about to
give a running commentary ona Montlhéry
motor race’ the Post Office authorities,
without warning, took possession of the
Arpajon telephone line, which had been
hired for the occasion, \wth the result that
the commentator pomed his lurid story
into a ‘* dead ”’ microphone

No reporter was present when he
learned the truth

o0

o0
BUILDING THE “PRISON
PORTABLE.” .
A  German ex-convict is becoming

famous through the exhibition of a com-

plete radio receiver which he constructed

in gaol, without the knowledge of the

authorities, by means of components

smuggled in by his visiting friends.
[el+NeXe}

RADIO TO SPEED UP PRESS
PHOTOS.

* Running water, two armchairs, two
small beds, and a radio transmitter and
receiver ' are reported to form the main
equipment of a new telephotographic car
which has Leen put in service by the
French CGovernment for providing the
Press with a quick photo service dealing
with current events.

oo0oQL

SECRET PICTURE TRANSMISSION.

A ‘“cryptographic ”’ picture transmitter
has been evolved by the French inventor,
M. Edounard Belin, who claims that he is
now able to send messages, drawings and
photographs in a manner which makes
them unintelligible except to a listener
aware of the *‘key.”” The cylinders of
the transmitter and receiver are rotated
at varving speeds.

0000
BRAVO, GLASGOW!!

We take off our hats to the Glasgow
Municipal  Transport Committee for
adopting a scheme which, by the end of
this year, should cut out all tramway
interference with broadcast reception.
The scheme involves the scrapping of
nearly 1.000 trolley wheels at present used
for picking np current, and replacing
them with  Fischer Bow collectors—a
type which has passed rigorous tests in
Budapest, Vienna, Leipzig, and other
Continental cities and was the suhject of
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News of the Week in

Brief Review.

a favourable report by the British Post
Office two or three yeurs ago.

We lhear that Glasgow’s example is to
be followed by Sunderland, and probably
by Aberdeenr and Birmingham; aud we
hupe to hear that other mummpa]ltles will
soun follow suit.

0000
ECHO QF R34

Capt. R. F. Durrant, A.F.C., who was
the wireless officer on the airship R34
when it crossed the Atlantic in August,
1919, presided over a reunion dinner in
London on Saturday, July 11th, to cele-
brate the twelfth anniversary of the his-
toric flight. Only two other members of

FLIGHT.

the original crew of thirty-three, Mr.
E. E. Turner (engineer) and Mr. Lindsay,
were present, the remaining eleven or

twelve survivors being scattered in vari-
ous parts of the world or prevented from
attending by their duties at Cardington.
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*In an account of the flight which he
contributed to 7The Wirelexx World of
September, 1919, Capt. Durrant related
how from England to New York not a
ship was sighted until he got into wireless
touch with an Australia-bound liner. The
worst experience of the trip was in the
Bay of Fundy. Electrical disturbances
abounded; the air was hot, and sparks
leaped from the aerial as it was quickly

hauled in. ‘““We use,”” wrote Capt.
Darrant. ‘“the now well-known system
of undamped waves produced by the

vacuum valve—to which is also attached
a wireless telephone unit capable of effi
cient speech up to 80 miles. . . . For
communicalion with merchant ships I used
a small aiveraft 100-watt transmitter. , . .
We worked St. Johns from a distance of
1,800 miles. . . . Surely the day is now
coming when spark will make way for
the silent continuous waves!”

We ave glad to think that Capt. Dur-
rant’s heartfeit wish is being realised,

0000
ORGAN-MADE STATIC.

The electrical blowing apparatus used
for church and cinema organs is not in
frequently the cause of interference witlh
reception. We hear that the ecclesiasti-
cal authorities in  Carlsruhe have re
quested the clergy and church adminis
tmtms to equip all such installations with

¢ anti-parasite ” devices. We commend
this move to church and cinema authori-
ties in Britain,

[eleRols)
SMALL ADVERTISEMENTS.

Slight alterations in our printing
armn"ements will be necessary on account
of the August Bauk Holiday. The latest
date on which small advertisements can
be accepted for 7'he Wireless World of
Angust 5th is Wednesday, July 289th.
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TWEIVE YEARS AGO. This photograph, which appeared in The Wireiess World of

August,
flight of the Atlantic.

1919, shows the officers of the airship R34, which had just completed the
Capt. R. F. Durrant (back row,

third from left) who was the

wireless operator, presided over a reunion dinner a few days ago, when only three

of the original crew of thirty-three attended.

Major Scott, who lost his life while

commanding the ill-fated R101, is seen ou the right in the front row.

www americanradiohistorv com
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T is rather surprising that short-wave work is more
I[ neglected than any other branch of wircless recep-

tion; without suggesting for a moment that it
provides a thoroughly reliable and entirely consistent
supply of long-distance signals, it is certain that nothing
else offers so much in this respect at so little cost.
Though perhaps rather less attractive to the amateur
in this country than to the temporary exile abroad, a
short-wave receiver may be regarded as a most useful
addition to his equipment, and can be depended upon
for a great deal of entertainment.

A two-valve detector-L.F. circuit, as embodied in the
Eddystone Scientific Two, is still the most popular
arrangement for short-wave reception. In this particu-
lar case the design is straightforward and simple, with
a minimum of complications. Aerial coupling is direct
to the high-potential end of the tuned grid coil, through
a very small variable condenser, by means of which
the effect of aerial loading may be controlled as re-
quired. “The detector valve

JULY 22ud, 1931.
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that nothing more than assembly and wiring is re-
quired from the constructor. The tuning and reaction
condensers are operated by slow-motion dials fitted to
spindle extensions which are ‘“broken’’ electrically by
insulating sleeves. These components, as well as the
tuning c011 are mounted so that they may be remote from
the operator’s hand, in order to avoid capacity effects.
The metal base plate is folded in such a way that, as
an additional precaution, the condensers are screened.

Apart from the advantage of screening, this method
of construction provides a protective cover for the
tuning condensers, and, in consequence, there is no necd
for a cabinet except, perhaps, on the grounds of appear-
ance. Actually, it is very convenient to operate the
set in a ‘‘stripped’’ condition, as the aerial coupling
condenser, which must occasionally be manipulated
when receiving the shortest wavelengths (say 15-25
metres) is then quite accessible.

A regenerative short-wave set stands or falls on the
behaviour of the reaction

functions, as usual in a set
of this class, on the grid
principle, and reaction be-
tween its grid and anode cir-
cuits is regulated by a
condenser in the conven-
tional manner.

A pentode output valve
is specified, and is coupled
by a Ferranti A.F.8 trans-

metres.
15-36 melres ;

coupled pentode valve.

An Easily Assembled Set of Parts for

Building an Effective Short-wave Receiver.

SPECIFICATION.
GENERAL : Battery-operated receiver, for use with open
aerial and for reception of wavelengths between 15 and 93
Three tuning ranges covered by plug-in cotls :—
27-55 metres;
CIRCUIT: Regenerative detector followed by (transformer-
Directly connected loud speaker.

control; in the Eddystone
receiver this works unusu-
ally well, especially on the
middle range, where the
detector valve may be main-
tained on the verge of self-
oscillation over the whole
tuning scale with the reac-
tion condenser dial at set-
tings intermediate between

46-93 meltres.

former. Output to the loud CONTROLS : Tuning and reaction condensers; aerial 39 and 42 degrees—a varia-
speaker—or head phones— coupling condenser ; on-off switch. tion of 3 degrees only, which
is direct. A triode may be PRICE: £4 5s. for the complete set of parls. is as near conslancy as one
substituted, but the pentode, MAKERS: Strafton & Co., Lid, Bromsrive Slreet, is likely to get. On the
which gives more magnifi- Birmingham. higher wave-range control

cation, is generally to be - :

preferred, and will afford sufficient signal strength for
loud speaker reproduction when conditions are fairly
good.

It would have been better if the on-off L.T. switch
had been arranged in some other way; as things are,
the valve filaments may be burnt out if an accidental
short-circuit takes place between H.T. positive and any
part of the metal chassis when this switch is “‘off.”

A well-devised pressed-metal chassis is supplied as

. foundation for the receiver, and is ready drilled, so

""" is nearly as good; it tends
to become slightly ““ patchy’’ below about 25 metres.
Actual ““threshold’’ L.F. oscillation, often a serious
handicap to short-wave reception, does not occur at any
frequency, and is barely perceptible in its 1nc1plent
form at the lowest wavelength of the set. ;
In spite of its simplicity, the set, when directly com-
pared with a standard of similar but more complicated
design, proved to have a high degree of sensitivity.
Hand-capacity effects, even when using phones, arc
only troublesome when receiving the shortest waves.
B 18
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“SUPREMUS ” D.C. ELIMINATOR.
Model D 120 A.

This model has been designed for heavy
duty work and is rated to give up to 120
mA.  Four output voltage tappings are
provided marked 60 volts, 8., 120 volts
and 200 volts respectively. In addition,
two sockets are included for the purpose
of interposing a condenser between the
wireless eaith and the earth terminal on
the set the condenser being included n
the unit.

Measurement of the ontput voltage at
various current loads from the *‘ power
tapping gave the following figures. The
nins voltage was 210 at the time of test.

Output Output

cuerent Output current Output

in mA, Voits., mA. Volts,
10 1 70 1349
2 1R83 80 15
2N 174 80 NE3
40 165 100 112
0 157 110 104
60 148 120 05

The maximum useful output cuwrrent
would appear to he about 50 mA. if a
veasonably high operating voltage is re-

¢ Supremus *' D.C. eliminator with four

output tappings giving 60, 120 and 200
volts in addition to screen volts for S.G.
valves.

quired. This amount of current will he
more than sufficient to operate most multi-
vitlve sets. The marked voltages were
given when 3.8 mA. were taken from the
00-volt tap, 3.4 mA. from the 120-volt
tap. and 38 m.\. from the 200-volt tap.
At the S.G. tap 65 volts were given with
a curvent of approximately 0.5 mA.

A practival test showed the smoothing
to he adequate for all normal requirements,
hut fov satisfactory operation careful de-

Wireless
Worlad

Review
of New
Radio
Products.

coupling of the anode circuits in the set is
advisable.

The eliminatov is housed in a neat hake-
lite case, tlie overall size being 6kinx
34in. x 33in., and the price is £2 2s. 6d.

This is but one of a very complete range

of A.C. and D.C. models made hy the
Supreinus  Specialities, Ltd.. 118, High
Street, Erdinglon, Birmingham.

caocwu

MAGNUM TWIN CONTROL UNIT.

This new Magnum product combines a
reaction condenser and a high-resistance
potentiometer, both mounted on a com-

Magnum twin volume control consisting
of a potentiometer and combined reaction
condenser.

mon spindle but independent so far as
their electrical conuections arve can-
cerned.  The plates of the condenser are
so shaped that during one half rotation
of the control knob only the potentio-
meter is affected, while during the follow-
ing half rotation the oondensm vanes
mesh and at the s
meter slider continues to travel
the resistance track.
How this is achieved
is shown clearly in
the sketch, from
which it can be seen
that as the potentio-
meter slider moves
from A to B, the
moving vanes of the
condenser travel
from the dotted posi-
tion 1) to the position
5, and do not start
to mesh with the
fixed vanes F until
the potentiometer
slider is  travelling
from B to (.

Thus it is possible to arrange the
volume control so that the normal posi-
tion of operation is with the notentio-

same time the potentio-
round

www americanradiohistorv com
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“LABORATORY TESTS

meter slider mid-way round the track
and movement of the control knob in an
anti-clockwise direction decreuses volumne
—Dby virtue of a reduction in screen grid
potentizl—while movement in the oppo-
site direction raises the volume, since it
increases the screen voltage and also
applies reaction to the circuit.

The measuved resistance of the poten-
tiometer is 900,000 ohms and the capacity

B
o
Ll
. ¢ 3
._f_._: - s

~

A c

Schematic arrangement of the potentio-
meter and condenser in the Magnum
twin volume control.

of the condenser 0.000226 mfds. The
makers are Burne-Jones and Co., Ltd.,

Magnum  House, 296, DBorough High
Street, London, S.E.1, aud the price is
12s. 6d.

ccoo

WEARITE COILS FOR THE D.C.
MAINS IIL

A set of coils made exactly to speci-
fieation is now obtainable from Wright
and Weaive, Ltd., 740, High Road, Tot-
tenham, London, N.17, for use in the
D.C. Mains III receiver. ILach cail is
mounted on an ebonite base, and the
varions terminals are disposed in the
correct order. Identification of the coils
is further assisted by the distinguishing
letter adjacent to each terminal, as appears
on the circuit diagram.

The medium wave portion on cach cnil
is wound in shallow grooves cut in the
ribs ; these definitely position the winding,
thus preventing any possibility of the end
turns loosening, which would most cer-
tainly upset the matching. Furthermore,
we understand that the long-wave cuils

Set of Wearite coils for the D.C. Mains III rezeiver.

will be carefully matched before despatch

so that we can confidently recommend
these cuils. The price is 50s. the set of
three.

B 20
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MARCONIPHONE PERMANENT
MAGNET LOUD SPEAKER

The latest addition to the range of Mar-
coniphone products is a permanent magnet
model of the moving coil loud speaker.
As in the mains-energised model, the dia-
phragm is pressed in a single piece from
metal-sprayed buckram and centred to the
pole piece by a single screw. The moving
coil is of the low-impedance type, and an
output transformer is incorporated in the
hase of the instrument. This is pirovided
with two primaries, one for output valves
up to 1,500 ohms A.C. resistance and the
other for valves over 1,500 ohms, includ-
ing pentodes. The latter winding is also
suitable for push-pull output valves. By
a simple arrangement of plugs and sockets
it is also possible to connect the moving
coil directly to the output terminals of the
set in the event of a suitable ontput trans-
former being already installed. Incident-
ally, the average impedance of the moving
coil is of the order of 20 ohms.

The new Marconiphone
permanent magnet mov-
ing coil Joud speaker.

The permanent field magnet is of excep-
tionally mussive design, and with the
small anr-gap should hoid its magnetism
indefinitely. The small aiv-gap also gives
a high degree of sensitivity and the instru-
ment functions satisfactorilv with small
power valves. Iis best qualities are only
appreciated, however, when the input is in
the region of 750 milliwatts or more.
Under these conditions the response from
50 to 1,560 cveles is aurally uniform.
I'rom 1,500 cycles there is a 11se to 2.600
cycles, the output being maintained at the
new level to 3,500 cyveles.  Above this fre-
quency it falls gradually to 4,500 cvcles,
and then rapidly to 6,000 cycles. Tle net
result is good reproduction of the upper
register, without undue shrillness or ex-
traneous noises such as needle scratch,
balanced by a uniform output in the bass
and middle register. There is no audible
trace of bass resonance, and both speech
and music are free from hollowness.

Two types are available as follows:
Type 91 (chassis only) at 6 guineas, and
Type 131 (in mahogany cabinet as illus-
trated). 10 guineas. The makers arve The
Marconiphone Co.. Ltd., 210-212, Totten-
ham Court Road, London, W.1.

B 21

Wireless
World

WATMEL WIRE-WOUND
POTENTIOMETER.

This is a new component recently added
to the Watmel range, and embodies a
number of rather interesting feutures.
The resistunce wire is wound on a bake-

Watimel wire-wound potentiometer
protected by a bakelite sheil.

lite former which possesses non-shrink-
able qualities, thus ensuring that the wire
will always remain taut. The thin wire
is relieved, therefore, of a certain amount
of mechanical strain, and a constant re-
sistance value is assured throughout the
useiul life of the component.

Contact with the moving arin is not
made through the bearing, the slider being
fitted with an extension spring which
rides over a circular disc. A certain
springiness in this disc, together with the
resilience of the back contact, ensures a
good electrical connection.
Furthermore, the urrange-
ment is self-cleaning, owing
to ils wiping- motion.

The single-hole fixing at-
tachment 1s supported in a
stepped insulated  bush
moulded on to the bakelite
shell ; this serves to insulate
the spindle when the com-
ponent is mounted on a
metal panel. These new
potentiometers are made in
all standard values up to
50,000 ohms. and the price
is 5s. 6d. each. The makers wre Watmel
Wireless Co., Ltd.. Imperial Works, High
Street, Edgware, Middlesex.

coan

‘“ ASTRA »* MIDGET DIALS.
When panel space is somewhat limited,
as in the case of most portable sets, the
““Astra ” Midget dial might prove a wel-
come component.  Its overall diameter
15 20in., und the dials are available fin-

Astra midget dial with slow-motion
geared drive.

www americanradiohistorv com
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ished iu black or brown bakelite. These
dials are foreign-made and manufactured
under licence, since they incorporate the
Ormond patents.

A geared reduction drive is fitted, but
there 1s negligible backlash, as the driving
pinion is kept fully meshed with the
toothed rack by spring tension.

Supplies are obtainable from Emkabe
Radie, Ltd., 47, Farringdon Road, Lon-
don, E.C.1, and the price is 2s. 6d.

o220

“EELEX” FRAME AERIAL.

Made by J. J. Eastick and Sons, 118,
Bunhill Row, London, E.C.1, the
““ Felex ”” frame aerial will tune from 230
metres to 2,320 metres without a break
when used in conjunction with a 0.0005
mid. condeuser, and in a circuit where
the minimum capacity is approximately
20 micro-mfds.

P

« Eelex ' dual-range frame acrial.

The simplest of switching is embodied,
a single pole make-and-break switch serv-
ing to change from medium to long waves,
This is made possible by connecting both
windings in parallel for medium-wave
reception, but employing one winding only
for a higher wave band. The windings
are centre tapped.

The convenient shape of the frame en-
ables it to he accommodated in a recess,
or stood on top of the wireless cabinet,
without occupying too much space. The
price 1s £1.

Next Week's Sef Review:—
MURPHY A3 ALL-MAINS
RECEIVER.
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“Hams” Want More Tongues.

During the few years that the
B.B.C. has been in existence most
of us have imbibed large quantities of
French, Italian, German and
Spanish from the various B.B.C.
professors at whose feet we have sat.
Personally speaking, 1 have absorbed
enough of these particular four
languages for my immediate needs
and think it about time the B.B.C.
ceased to ring the changes on them
and gave us a fresh one. Personally,
I vote for Portuguese, as I have seen
it stated in one of our most expensive
morning journals that once you have
mastered this language all the re-

Working knowledge of some half-dozen
languages,

maining Latin tongues, including, I
presume, Roumanian, are as easy as
falling off a log.

It is obvious, therefore, that if one
can get a working knowledge of some
half-dozen languages by this process
Portuguese should come next on the
There are others,
1 am told, who have written 1o the
B.B.C. in favour of Russian,
Sanskrit and even the Semitic Baby-
lontan of Hammurabbi, but their
demands are, I think, merely
frivolous.

_While on this subject I may men-
tion that it has often struck me as
curious that the B.B.C, have never
employed a native of the country to
teach Spanish as they have done in
the case of other languages. The
excellence of Wiganites and Scots as
linguists is proverbial, but I think
that there is room for a Spaniard, if
only to prevent us getting too gram-

Wireless
World

. matical and too exact in our pro-

nunciation. Thus the excellence of
Monsieur Stephan as a teacher of
French cannot be denied, and yet
I am told, on reliable authority, that
certain English pedagogues listen

Unbiased

By FREE GRID.

with academic horror to his forceful
handling of his native tongue. My
opinion is, however, that it is better
to learn the French which they use
in France than the mysterious lingo
which they still hand out to the
children in some of our educational
establishments, Fain would T have
the ability to hold my own in an
argument with a Parisian Jehu than
to be able to conjugate accurately a
list of highly irregular verbs.

0000

Intelligible Messages from
Mrs. Dash.

A reader has written to me pro-
pounding a rather unusual question.
He asks me whether he is infringing
the law by the fact that he possesses
and uses a wavemeter, and whether
he ought not to confess his sins and
make application to the P.M.G. for
a transmitting licence. Now, al-
though I do not set myself up as
an expert on law, it is my opinion
that he, and all others who are
using wavemeters—except, of
course, those of the absorption type
—ought to be hauled before the local
court and put in the dock, together
with the man who installs a set
without a receiving licence.

It is true that practically all types
of electrical machinery radiate ether
waves which are picked up by re-
cetvers in the neighbourhood, and
this is only too painfully evident in
my district where, from the various
noises which I hear in my loud
speaker, I know when Mrs. Blank
next door is making up her face with
a violet-ray machine, and when
Mrs. Dash, on the other side, is
taking off her silk stockings pre-
paratory to going to bed (for an
explanation of this, see elementary
textbook on ‘‘ Electricity and Mag-
netism ’) and the P.M.G. cannot get
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at this form of radiation, however,
because it does not convey any
message or any intelligible informa-
tion via the ether, thus infringing his
monopoly.

On second thoughts, however, 1
suppose that if the P.M.G. were a
conscientious fellow he ought to sue
Mrs. Dash for wearing silk stockings,
as when she removes them his
monopoly is infringed by the fact
that an intelligible message is con-
veyed to me, namely, that she is
going to bed or going to have a
bath.

In the case of a wavemeter, of
course, there can be no doubt that
owing to the fact that it obviously
radiates ether waves it does convey
an intelligible message, namely, the
information whether or no the set is
fully tuned to the wavelength to
which the wavemeter is adjusted.
Personally, I possess various types of
oscillators for experimental work,
and actually modulate the emana-
tions of my H.F. oscillator for cer-
tain experimental work, and I
suppose, therefore, T am a very bad
offender, because although I have a
transmitting licence it does not cover
the particular ménage in which my
laboratory is housed.

e
.

M
k

Radiation.

I am quite prepared to go to gaol,
however, but if I do receive a
summons I shall not hesitate to turn
King’s Evidence and give informa-
tlon not only against all the owners
of wavemeters whom I know, but
also against Mrs. Dash and her legs,
or, rather, her silk stockings.

B 22
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Wireless
World

By Our Special Corresponden!.

The Technical North.—And What of Falkirk ?—The Procession.

All Quiet on the Northern Front. )

If proof were needed that the British
public has made great technical strides in
the past three or four years it would be
found in the remarkable smoothness with
which the Moorside Edge transmitters
have slid into dual operation. To the
newsgetter and seeker after unconsidered
trifles there is something almost discon-
certing in the stolid and sensible manner
in which northern listeners have accepted
the new arrangements.

[N e o]
That Blessed Word.

The correspondence received by the
B.B.C. has all along revealed that lis-
teners have a remarkable grip of techni-
calities; consequently, the letters have
Jacked those specimens of unconscious
humour that used to compensate the
Technical Correspondence  Department
for their toil. Only oue little point has
arisen to bring smiles to the faces of
these dour individuals, viz., the different
renderings of the word ¢ selectivity.”

©0C00
* Selectivity.”

Here are some attempts in letters to

wrestle with this bafling noun :—

Celektivety. Sinevlivetry.
Cilactivity. Silvitity.
Ciliberty. Seractiverty.
Elactivity. Telectivity.
Inactivity. Seelectiffity.
Lacktivey. Captivity.
Civicactivity. Selecativiy.

But the prize, I think, should go to
the listener who referred to *‘Select
Tiverty.”

0000
Impatience in Scotland.

If no news be good news, then great
things must be happening at Falkirk, for
the dearth of iutelligence concerning the
next station in the Regional Scheme
almost suguests a conspiracy. Workmen
are still excavating the site, and dis-
cussions are raging as to whether the
masts shall be 300 or 500 feet in height.
It would be more to the point, however,
if attention were concentrated on the
work which lies between excavation and
mast-raising.  Scottish listeners do not
wish to see a repetition of the long delays
which occurred during the construction
of Northern Regional.

cQozo
A Procession.

It is quite possible that the move from
Ravov Hill to Portland Place will be in
the form of a long procession. This
remark must not be taken literally, for
I do not wish to suggest that an actnal
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procession will be formed in the Strand,
with the Governors and Sir John Reith

at its head, and that the column will

wander impressively through the West

End carrying banners to represent the

various departments.
0Cco0

The Move.

This would, of course, be the happiest
way of effecting the move, but there are
arguments against it, including the new
traflic signals in Oxford Street.

Actually, the departments

will find

TR

=457

NEW CONTINENTAL GIANT.
A picturesque view of the Chfiteau de

Saint-Agnan, housing the new ‘' Radio
Toulouse,”’ which is about to begin trans-
missions with a power of 85 kilowatts.
The two masts are each nearly 400ft. high.

their way to Portland Place one by one,
with the cashiers in the vanguard. The
accountant’s office at Broadecasting House
is already nearing completion, and we
can take this as an indication that the
B.B.C. wish to begin .their career in the
new premises on a business footing.
Q

Steps in the Studio.

Anoug the various ‘‘improvements”’
suceested at the new headquarters was
the combination of two adjoining studios
to form a small hall. This has heen
done, with the rather discomfiting dis-
covery that one is eighteen inches higher
than the other! Thus half-way across
the enlarzed studio there must be at least

www americanradiohistorv com

two steps. and one is left wondering who
will be the first artist to break his or
her neck.

0020
Comfort for the Critics.

A spacious sittmg-room, measuring
about 20ft.x16ft., is to be provided at
Broadcasting House for the use of critics.
This apartment will be comfortably fu-
nished and equipped with writing facili-
ties so that musical and literary critics
after listening as long as they please
may do their writing on the spot while
the memory of what thev have heard is
still fresh in their minds.

0000
Round-Britain Air Race.

In the air race for the King’s Cup on
July 25th, there are five control points
at which competitors have to land and
wait for forty-five minutes. The run-
ning commentary by Squadron-Leader
Helmore, which is to be broadcast on the
National wavelength, will take place
from Heston Air Port, the fourth control
point.  Forty-two machines have been
entered by private owners, including
Mrs. Victor-Bruce. Miss Jean Forbes-
tobertson, and Miss Diana Guest.

oo0oco
A Grossmith Talk.

‘“ Talkie "  production has certain
affinities with broadeasting, and ne
doubt Mr. George Grossmith will exploit
this similarity in the talk which he is to
broadcast on  August 26th entitled,
“ My Apprenticeship at Hollywood "

During the.early days of the B.B.C.
Mr. Grossmith rendered valuable help
in the presentation of vaudeville,

< 22292
In Honour of Faraday.

For the first time, I helieve, in the
history of the Promenade Concerts, there
will be a bLreak in the middle of the
series. This will occur on Monday, Sep-
tember 2lst, when the Queen’s Hall will
be required for the Faraday Commemora-
tive Meeting

coo00
Orchestra Thankful for Small Mercies.

Not even the fanatics among musicians
will grudge an evening in honour of one
who at least helped to make hroadcasting
possible: and T should not lLe surprised
if the hard-worked orchestra were to
bless the shade of Fuaraday for quite
another reason!

T0022
The Week’s Great Thought.

“ Broadcasting 1s in its infancy.”—
The Rev. H. L. Johnston, of St. Martin
in-the-TFields.
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HE latest development in the application of the
oscillating valve to the production of an all-electric
pipeless organ comes from America, and has been

designed by Capt. R. H. Ranger, of Newark, N.J. It
was Capt. Ranger who, in 1924, after years of research
in the laboratories of the Radio Corporation of America,
produced apparatus which enabled the R.C.A. to in-
augurate a successful trans-Atlantic photo-telegraphy
service.

The new organ employs a standard two-manual con-
sole, somewhat adapted by Capt. Ranger to suit lis
purposes, and is installed in the living room of his home,
Thirteen dynamic speakers, which take the place of
pipes in an ordinary organ, are mounted on two adjoin-
ing doors in the hallway. The diaphragms of these
speakers are of different diameters to accommodate a
wide-frequency band. In a garage behind the house are
thirteen amplifiers (one for each speaker), generators,
switches, and relays.

The organ has a range of nine octaves, from 16 cycles
(the lowest pedal note, C) to 8,000 cycles, which is two
octaves above the range of a standard pipe organ. The
instrument has 150 valves, 50,000 circuits, and qoo

Wireless
World
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New Al-Electric Pipeless Organ. - |
Musical Oscillator with 150 Valves and 50,000 Circuits. ;

Aﬁcld which the valve has been slowly but surely invading is that of musical instru- !
i ments, examples of which have appeared from time fo timein the pages of this journal. :
i Itisreasonable {o predict that the new form of organ here described may replace not only :
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While it was not possible to obtain photographs of the interior of

this new apparatus, this illustration reveals that fundamentally

the equipment consists of tuning forks used in conjunction with
tuned circuits. Actually twelve forks are employed.

relays assembled in somewhat similar style to a telephone
system. When played at full volume the organ shakes
the entire house. The keyboard controls the frequency
of the current, producing the fundamental tones, while
a series of stops control the overtones, or harmonics, thus
making it possible to duplicate the timbre of any instru-
ment. Although no technical details have been released
at the time of writing, it is apparent that tuning forks
play no small part in the system. There are twelve of
these forks, so graduated that each one covers a certain
frequency range. One assumes that these forks are em-
ployed to control the frequencies of valve oscillators, and
that frequency changers and complicated electrical net-
works form the most important part of the system.

It is claimed that the new organ opens
up new vistas for composers and musi-
cians by making available to them
hitherto impossible combinations of

e ——

A reconstructed two-manual organ console produced by Captain R. H. Ranger. The
numerous switches on the right take the place of the conventional organ stoups.

sound. The effect of an entire sym-
phony orchestra can be produced, and
TLeopold Stokowski, conductor of the
Philadelphia Symphony Orchestra, who
recently heard the instrument, predicts
that some day a device like Capt.
Ranger’s will replace not only standard
pipe organs, but complete symphony
orchestras as well.

Recently a half-hour performance on
the new instrument was broadcast
through WEAF and WOR, two of New
York’s largest stations. Incidentally,
one feature of the organ is that for
broadcasting purposes no microphone is
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New All-Electric Pipeless Organ.—
necessary ; the electrical output is connected directly to
the line to the transmitter. A Belgian organist, Charles
M. Courboin, handled the instrument during the broad-
cast, and the programme was chosen so as to cover as
wide a range of instrumental music as possible. Although
imperfections in the music, as heard over the radio by
the writer, indicated that the best methods of playing
and broadcasting the organ have still to be worked out,
there did seem to be justification for the claims of
musical versatility made by the inventor. This adapta-
bility of tone was apparent during the broadcast, when
the tone at times seemed to depart from the familiar
organ timbre and to simulate the piano, woodwinds, and
even stringed instruments. In one passage an interest-
ing effect was noticed—there was an approximation to
chimes.

Defects which showed up in the broadcast included an
absence of the characteristic bass quality of the deeper
organ notes. This would appear to have been due to

Letters to

Wireless
World

I0I1

conditions associated with broadcasting, for independent
obscrvers who have heard the organ at Capt. Ranger’s
house rcport that the bass was well marked. Another
noticeable defect was a lack of sharpness of ‘‘attack ”’
at the commencement of some notes. In other words,
when a key was pressed, the resultant sound took a short
but noticeable period of time to reach full amplitude.
There was also a tendency for sustained notes to wobble
uncertainly, though only slightly, both in frequency and
in volume. The writer has occasionally observed a some-
what similar effect in an under-powered pipe organ, or
one with defective bellows. Again, the timbre of the
notes was not an entirely true reproduction of the particu-
lar stop or instrument which was being played or
simulated ; there was a tendency to ‘‘ thinness’’ or reedi-
ness, indicating that the full complement of overtones
was missing. Sufficient has been demonstrated to show
that this new application of the valve oscillator is well
on the road to establishing itself as a new and important
form of musical instrument.

the FEditor.

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,

ALTERNATIVE PROGRAMMES?

Sir,—When is an alteinative programme alternative?

I ask as one puzzled, not as one who wishes to pull the
editorial leg. )

You see Huizen and Hilversum swopped horses this morning,
and that 1,875m. one is a sorry nag compared with the 208m. one.

Thus it comes about that I am searching for a British pro-
gramme at about the hour of 17.30 B.S.T., risking it being a
Payne-ful one. )

It is! I mean *‘they are’—three of them—I didu't try
any more. All on Wimbledon—5XX, Regional, National.

Huve they three alfernotive commentators? Or—I come baclk
to my opening question. WM. B. WEST.

Deal, Kent

THE AMATEUR.

Sir,—Might I beg the favour of your columns in reply to
Mr. Kay’s second letter, in your issue of July lst?

Mr. Kayv rightly admits that amateurs pioncered the way.
Whilst I agree with him regurding the maxim * the greatest
good for the greatest number,”” T would point out that surely
the pioneer work done by the umateur is of sufficient impor-
tance to justify the very limited facilities enjoyed by amateurs,
in particular the comparatively small power allowed, the very
restricted time permitted, and the range of frequencies
alletted. .

Any well-informed person is aware that the way the British
amateur operates lis station is a matter for congratulation.
e is known throughout the world for his efficiency and has
done more towards ‘ cleaning the air’ Dby ecrystal control
than any other country’s amateurs.

If Mr. Kay suffers from interference, why not call on the
transmitter responsible, and my experience moves me lo assert
that he will almost certainly he pleased to co-operate in its
elimination. Surely this is the rational course. There’s another
maxim, Mr. Kay—*Live, and let live.”

Still quoting maxims ‘ To save time is to lengthen life,?
and to class recognised abbreviations and international code
as ** prostitute English ’’ is to place shorthand and Espervanto
in the same category.

Perhaps My, Kay has also missed the fact that amateur
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radio is doing very great work in bringing the peoples of all
nations closer together. He also must be unaware of the
valuable work done by amateurs in the recent New Zealand
earthiquake, when all other means of communication had failed.

Surely Mr. Kay is not serious when he suggests that millions
have to forego their entertainment for the sake of a few
transmitters.

In closing, might I suggest that after admiring the restraint
and sensible letters of Mr. Marcuse, etc., he might have
emulated their example? G.5NT.

AN URGENT OBLIGATION OF THE B.B.C.

Sir,—~Your leading article under the above title is very timely
—in fact, overdue.

It is a thousand pities the B.B.C. had to accept the 300/500-
metre waveband at all. 'This band is quite unsuited for broad-
casting beyound, say, fifty to sixty miles. Here at Salisbury
reception 1s continually varying from any station within this
band after nightfall, and cannot usually Dbe trusted for more
than a few minutes.

Salisbury is not by any means badly situated for reception.
The distance from both Daventry and Brookmans Park is just
about the same, viz., eighty-five miles. Daventry 5XX is the
station practically every listeuer prefers to use if the programme
allows. 1t is cxtremely reliable and can be depended on at
all times.

If the 300/500 waveband is unsatisfactory in Salisbury what
must it be like in localities farther away? Just imagine 5XX
closing down for good. Wireless would be given np by hundreds
of thousands. E. W. COLLETT.

Salisbury.

GOOD REPRODUCTION.

Sir,—The subject of recent correspondence in your columns,
‘“(Good Reproduction’ has been very interesting, and it is
quite clear that all of the gentlemen contributing to it are
quite decided in their views. Mr. Il. A. Hartley in particular
is very emphatic on the subject, and has decided that his
method of obtaining good reproduction is the last word; he
concludes his letter in your issue dated July 1st by informing
My, Pratt that ““until he does (whatever Mr. Hartley regards
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as necessary) he won't have it (good reproduction) and that
is all there is to it

Well now, Mr. Hartley, T don’t know you or your receiver,
and I am perfectly satisfied to accept your assurance that the
reproduction you obtain is as good as is possible; but surely
it is like rumning your head into a brick wall to attempt to
define what constitutes the best reproduction. The whole
matter depends upon the taste of the listener. Would it be
reasonable to start an argument as to which is the prettiest
colour? Kach person has his individual taste, and it is quite
impossible for one to impose his taste upon the others.

1f Mr. Hartley will take for a moment the simple analogy of
a photograph, it will help to make my contention clearer. The
harsh Dblack-and-white amateur snapshot (supposing that it is
sharp) is a plain statement of fact; it represents a more-or-less
true picture, but it is not by any means as artistic as a
carefully posed and skilfully retouched studio portrait by a
camera artist.  The portrait has had the slight blemishes
covered, it has had the background toned down, a little high-
light emphasised here and there; it is a beautiful picture. But
it is not the truth. Now Mr. Hartley, each listener must decide
whether he likes the harsh, truthful snapshot, the retouched
studio portrait, or a composition of the two. It is not for
me to publicly state that a rvetouched portrait is better than
an amateur snapshol, ‘‘and that is all there is to it,” aund
equally it is not for me or for Mr. Hartley to try to bully
anybody into accepting that lond speaker reproduction which
consists for the most part of thick, treacly bass, is the last word
in reproduction, Neither is it necessarily the fact that only
moving-coil loud speakers are capable of giving satisfactory re-
production, although my own personal opinion is that they
are, so far, at the top. Always remembering, of course, that
the speaker will only give out what is put into it—which is by
no means an original statement, but I use it to convey to
some of my less advanced customers that it is not ahsolutely
certain that they will get hetter reproduction when they replace
the old speaker with a moving-coil; often they are Detter off
with the old one-—the defects in reproduction don’t show up
so much.

And, as a concluding point, may I point out that the truth
is not always pleasant; and I wonder whether any of the con-
tributors to this discussion have ever listened to an orchestra
at close range. and conceived the thought that *‘if that were
my loud speaker 1 would tone it down a little.”” A little too
much first violin; rather too heavy on the kettle drums; and
withal too loud altogether {o be pleasant. If it were being
reproduced through ‘‘the wireless” you would not like it.
But you are listening to the real thing—and it must be right.

It all boils down to this—that what we like is nice. I don’t

suppose Mr. Hartley would like the reproduction I like, but |

R. 11. COSKY.

then why should hLe?
London, E.15.

INEXPENSIVE QUALITY.

Sir,—I was much amused to read in the issue of ¥"Ze 1 ireless
World for July 1st Mr. Hartley's reply to my letter under the
nom de plume of “ Veritas.” I hesitate to give him a further
excuse to annihilate me, but 1 cannot find myself even now in
agreement with hin. :

Surely to state that ¢ quality never was and never can be
inexpensive '’ is very sweeping. Are there not degrees of
quality? Surely good quality can often be obtained compara-
tively cheaply.

I cannot agree. therefore, that ‘‘inexpensive quality’ is an
“absurd tag.”” T must state in defence of the writer of that
article that I think he was definitely catering for a certain
demand, i.e., to get the best quality available for a moderate
outlay, not everyvbody iu this world being blessed with aliundant
cash. It is surely very narrow-minded for the Rolls-Rovee man
to condemn outright everything which does not come up to
that standard.

1 do admit that one should strive for the best quality one can
obtain for the price, and I claim that such results are not as
inferior as vou would have us believe.

I myself have no mains and am therefore limited as to volume,
but my set is the Band Pass Three, with 4-volt battery valves,
supplied both for high and low {ension by accwmulators. The
output valve is a Mazda 4-volt Pentode and matched Epoch
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moving coil (permanent magnet). Now, I am no conductor or
otherwise qualified musician, but I fancy I have a good ear
musically, and I claim that the result I get for a comparatively
moderate outlay is not so very inferior to Mr. Hartley's.

When considering the best quality procurable then one is
obviously on different ground. It seems to me that until we
achieve *‘sterveoscopic * output, i.e., until the sound output is
no longer emitted directionally from one small aperture, we
cannot hope to have comparatively true reproduction. For
example, no speaker to-day gives any indication of movement,
although what can be achieved in this direction can be realised
if two speakers situated a few feet apart are coupled by a
change-over switch to the amplifier,; and during a play where
two characters are speaking by means of switching over by
hand, each speaker is allotted its own character. This method
is admittedly crude but the effect of position is certaimnly
interesting.

I claim no originalily for this, and Mr. Hartley is probably
already aware of it, in which case I apologise for taking
up your time. - C. L. YELLAND.

London, S.E.15.

AVOIDING DETECTOR DISTORTION.

Sir,—With reference to the diagram of Lieut. Featherstone’s
receiver and his letter in your isue of July 1st, headed, ** Avoid-
ing Detector Distortion,” lLieut. Featherstone shows an H.F.
choke between the anode resistance and the paralleled anodes
of the push-pull detector valves, and he states that a shunting
condenser, shown in dotted lines, between the anodes and
L.T.—, has been omitted from the circuit. )

I would like to point out to Lieut. Featherstone that neither
the choke nor the condenser is required. Since the grid tuning
inductance is virtnally centre-tapped to earth, the voltages
impressed on the grids are 180° out of phase, and therefore
any H.F. appearing on either anode is neutralised by H.F.
180° out of plase on the other anode, and so there will be
no H.F. to bypass to earth. H.F. feedback to the grid circuit,
as far as the broadcast signal frequency is concerned, is nil,
but Iient. Featherstone states he has been troubled by oscilla-
tion or a supersonic frequency. The probability is that oscilla-
tion is occwring at a frequency much higher than the broad-
cast frequency, and, it is most likely, a short-wave oscillation of
the connecting leads to grids and anodes. P. JOHNSON.

Dulwich, S.E.21.

EMPIRE BROADCASTING.

Sir,—We have of late been able to listen in {he mornings
here to rebroadcasts from the local stations of the London
National programme received via G5SW, and very pleasing it
is to hear old friends again—even the B.B.C. nightingale vying
with Jack Payne and Big Ben. Foi some purposes the present
reception is almost good enough—at times—but when it comes
to such broadcasts as ** Lohengrin ”* from Covent Garden. it is
just good enough to make one wish it very much better. That,
of course, raises the question of the long-delayed improvements
to 58W, and who is to pay for them. Even your excellent
journal seems to have given up hope in that divection, so I
venture to suggest a scheme, which I have not, as yet, seen
mentioned, though it seems to be a feasible one. Certainly. it
is the overseas listeners who should pay for the service, bLut
to collect the money from them is quite impossible, But surely
there are many listeners in Britain who would willingly pay
a small sumn to be able to share their excellent programmnies
with friends overseas. Would it not be possible to attach
a coupon to the Broadcasting Licence, allowing those taking
out licences to pay, if they wish, say an extra shilling to be
devoted to a fund for Empire Broadcasting? The extra work
entailed for the Post Office would be small, and if only one-tenth
of the licence-holders paid up. there would be £15,000 a year
to begin with. It would be a gesture to the Empire from
British listeners. No doubt, too, if such a find were started,

Jnany donations would be received from interested Lodies and

people, both at home and abroad. There may be difficulties
greater than T foresee, but I would be interested to have
some opinions on the scheme.
Wishing your journal every success. G.
Melbourne.

II. MUXNRO.
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Replies to Readers’ Questions
of

General Interest.

Less Effective Decoupling.

In an attempt to improve quality,
1 have just fitted a centre-tapped out-
put cholke in the anode circuit of my
pentode valve. This replaces a con
ventional output filter circuit. T'he set
wus originally quite stable, but now
motor-boating takes place in spite of
the fact that the detector anode cir-
cuit 1s decoupled. What do you re-
commend me to do?

It is natural enough that the alteration
vou have made should have decreased the
efficiency of the existing decoupling
arrangements; this is Lecause a greater
proportion of the output valve anode cur-
rent (at signal frequency) is now passing
through the common resistance or im-
pedance of the source of H.T. supply.

We recommend that you should increase
the value of the detector anode L.F. hy-
pass condenser, and also that of the
associated resistance, if possible.
atively, or in addition to this modification,
you might find it advantageous to reduce
the overall magnification of the I..F. stage.

coTo

Power Transformer : Idle Windings.
1 have just obtained u poicer transformer

with HAY'., LT.. and filament heat-
ing windings. As my set is to be con-
verted gradually for maing operation
({ am making a start by providing
H.T. current), I should like to know
if any harm will be done by operating
this transforncer temporarily arith
nothing connected to the tiro sets of
4-rolt L.T. sccondary terminale.

By reducing the total load on the trans-
former below the figure intended by its
designer, there will he a small rvise in
H.T. voltage. But this should be quite
inappreciable; you need have no fears
that any harm will be done, provided the
instrument has been designed on reason-
ably generous lines.

G200
An Alternative to Tapping.

1 should like to try the effect of ** tap-
ping down” the detector grid con-
nection on the secondary of my I .F.
transformer, but wunfortunately the
windings are somewhat inaccessible,
and to do this would be a difficult
matter. Is there any way wherely
the cffect of detector loading can he
reduced?

An electrically similar effect can be ob-
tained by using more capacity and less
inductance in the tuned circuit. Prob-
ably, however, this would be no more
convenient in your case than the other
arrangement, because it would be neces-
sary to remove turns from the tuned
windings.

n 27

Altern- .

A Desensitising Switch.
1 have been trying to fit a ‘‘local-dis-

tance ’ switch in the aerial input
circutt of my receiver, which was
originally arranyed as shown on the
enclosed sketch. The set has ganged
tuning control, and 1 have so far
bLeen unable to devize a method that
does not introduce a serious alteru-
tion of tuning when changing over.
Can  you sugqgest a satisfactory
scheme? :
The arvangement shown in Fig. 1
should prove satisfactory. You will see
that we suggest the insertion of an extra
series condenser in the aeriul circuit : by
uperation of the switch, this condenser

|

"DIsTaNGE”
EXTRA SERIES

o
ﬁ I CONDENSER
0 50 mmfds

‘Local”

41_BALANCING
“-\CONDENSER

M
||”

BIAS POT,

Fig. 1.—Adding a local-distance switch
to a receiver in which the aerial is nor-
mally coupled through a small condenser.

-

may be short-circuited for long-distance
work. I'or local reception, the condenser
is placed in circuit, aid at {he same time
a balancing condenser is thrown across
the tuned circuit in order to compensate
for a reduction in transferred aerial
capacity.
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Technical enquiries addressed to our
Information Department are used as
the basis of the replies which we publish
in these pages, a selection being made
Jrom amongst (hose questions which are
of general interest.

The balancing condenser can be of the
semi-variable type, and, when once ad-
justed, will not need any subsequent al-
teration.

As your set has two IL.F. stages, and
you live at a distance of about tlirty
miles from the local station, it is probable
that an extremely small capacity will be
required for the extra condenser; this
must be determined by trial.

co000

Too Easy.

As the hehaviour of a non-induclive re-
sistance is not dependent on  fre-
queney, would it not be possible to
use one as a coupling betieen the ele-
meats of a band-pass filter?

By doing this, it would appear
that the much-coveted ** constant
band width  effect could be obtained
with a minimum of trouble.

In order to obtain true band pass
effects, inter-circuit couplings must be of
a reactive nature, and in consequence must
be inductive, capacitative, or possess a
combination of these properties.

cooQo

Unattractive Complication.

In converting my receiver for A.(. maing
operation, | have had a good deal of
trouble through L.F. oscillation. As
it appears that the rectifier valve
awhick 1 already have is in any case
inadequate, ] have come to the con-
clusion that all possibility of inter-
artion between detector and output
valves could he avoided by using the
present eliminator circuits for feeding
the 1.1, and detector valves and pro-
viding a sccond rectifier for the out-
put valve only. The makers of my
power transformer tell wme that its
H.T. secondary is gquite capahle of
supplying the necessary current for
the two rectifiers; one of the L.T.
windings, awhich 1s at present idle,
would serve for heating the extra rec-
tifier filament,

Do you think that this arrangement
wounld be satisfactory?

You are mistaken in thinking that any
possibility of inter-action would disappear
if a separate rectifier were used for feeding
the output stage. Actually, the resist-
ance of the H.T. secondary would be
conmon to all civcuits, and to he entirely
logical, it would be necessary to fit a
separate power transformer—a rather ex-
travagant procedure.

We feel sure that the right course in
vour case is to provide a rectified II.T.
ontput sufficiently iarge to enable adequate
deconpling resistances to be iuserted.
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Spurious Oscillations.

dlthough the reaction control of my
“Llve Seleetion 4.0, Three”” works
quite normally on the medium band
it is anything but satisfactory when
long waves are being received. Sig-
nal strength is actually diminished as
the reaction condenser is moved from
Cominimum,” and becomes gradually
Tess until an increase takes pdace sud-
denly, just before the detector valve
goes into self-oscillation.

A milliammeter connected in the
detecter anode circuit shows a some-
what reduccd reading on switching
over to the long waves.

IF'rom this information, can you say
what is likely to be wrong?

1t is clear that self-oscillation is taking
place at some frequency other than that
to which the receiver circuits are tuned.
Although no heterodyne note will be
lieard, the detector valve cannot operate
efficiently under these conditions.

This form of trouble is by no means
uncommon when efficient modern valves
are used. Fortunately the remedy is
simple; all that is necessary is to insert
a non-inductive resistance of from 600 to
1,000 ohms in series with the reaction
circuit, as shown in Fig. 2. This arrange-
ment is included in the ¢ D.C. Mains
Three.”

Cq

Fig. 2.—For preventing spurious oscilla-
tions: a reaction circuit resistance added
to the ‘‘ Pre-Selection A.C. Three.” This
arrangement will often improve the long-
wave performance of any receiver with a
tapped-down grid connection.

If it is found that the presence of this
resistance has a detrimental effect on the
medium-wave “performance, a short-cir-
cuiting switch should be fitted, as
indicated in our diagram.

[eNeTele)

Good for Valve Makers.

I have just been unfortunate cnough to
burn out all the valves of my H.F.-
det.-L.F. receiver, through making an
accidental short-circuit between the
positive H.T. lead and a metal screen.
1f it is possible, I should be glad if
you would tell me how to prevent a
recurrence of this trouble.

If the filament circuits and the IL.T..
L.T. inter-connection are properly
arranged in the manner always advocated
in thts journal, there is not the slightest

Wireless
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reason why accidents of this sort should
take place.

There are several incorrect methods of
arranging these matters, and it is possible
that vour set is wired on the lines shown
in Fig. 3, with H.T.— connected to

H.T,
BATTERY
s

ge
o
i

,_
Y

7

Fig. 3,—Showing how valve filaments

may be burnt out if battery intercon-

nections are incorrect. An H.T. battery

short-circuit to earth is indicated by
dotted lines.

L.T.4+ and the on-off switch in the L.T.
negative lead. A consideration of the
diagram will show that if the posilive
side of the H.T. battery is brought into
contact with the base line—to which
screens are normally connected—the full
voltage will be applied across the valve
filaments when the switch is ‘‘ off.”

By adopting the plan of joining H.T.—
to L.T.— and inserting the on-off switch
in the L.T. positive lead, the valves can-
not be harmed in this way, although, of
course, the battery itself may suffer if
the accidental short circuit 1s of long

duration.
] cooco

Consistency of Valve Characteristics.

Not being quite satisfied with the sen-
sitivity  of my, recelver, 1 have
checked the anode current consumy-
tion of the H.F. valve, and find that
it 13 about 15 per cemt. greater thon
that shown on The Wireless World
Valve Data Sheet and the makers
pamphlet. Do you think that-this
can be talen as an indication that
the valve is an ebnormal specimen’?

No: a difference vt 15 per cent. over
or below the current consumed by an
average specimen cannot be taken as sug-
gesting that the valve is in any way de-
fective. Divergencies of this order are
quite usual, particularly with screen-grid
valves.

ccCcco
Field Winding Conversation.

As our electrical supply s shortly to be
changed from D.C. to 4.C., I should
be glad if you would give me a word
of advice as to the cheapest method
of supplying field current for a mov-
tng-coll loud speaker.

On the assumption that the instrument
is at present wound to suit the D.C.
supply voltage, it seems certain that the
cheapest way of making the necessary
alterations is to obtain a high voltage
rectifier and smoothing unit capable of
giving the necessary current output.

If the rectified output is at the same
voltage as that of your original supply,
there will be no need to touch the existing
field winding.
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Unsuitable for All-wave Work.
Would it be advisable to adopt the circuit
arrangement of the second detector
and output valve of the * Super-
Selective Six,” as the basis for a
short-range *“ quality ’ set?

As a general rule it may be taken that
the filtering arrangements included in the
second detector of a superheterodyne re-
ceiver are designed to be effective at a
single predetermined frequency, and not
to cover a comparatively wide band of
wavelengths, as in a *straight” set.
Consequently, this part of thie circuit of
a superheterodyne should seldom: Le used
for any purpose other than that for which
it is intended. -In this particular case,
however, the arrangement you propose
should be satisfactory enough.

occo

Estimating Bias Resistance.

In ditermining the value of wutomatic
bias resistance to use in conjunction
with a power pentode, 1s it necessary
to take into account the screeuning
grid current as well as that flowing
in the anode circuit?

Yes; if anode current must be taken
into consideration, it will invariably be
necessary to add to it the current passed
in the screening grid circuit. . The ounly
“return’ path for current in these two
circuits is through the cathode of the
valve.

cccoco
Back Numbers.

On applying to your publishers for a back
number of The Wireless World con-
taining an article that 1 particularly
awant to read, I am informed that it
s out of print. ('an you suggest any
way of getting 1t ?

Readers are often able to obtain ‘‘ out-
of-print ”” back numbers by making their
wants known through our Small Advertise-
ment columns. If this plan is unsuccess-
ful, we would point out that you are quite
at liberty to consult our files at the Edi-
torial Offices (116-117, 17leet Street).

FOREIGN BROADCAST GUIDE.

MONTPELLIER

(France).
Geographical position : 43° 37 N., 3° 53’E.
Approximate air line from London: 560
miles.
Wavelength:285.2 m. Frequency: 1,052 ke.
Power : 1.2 kW.

Time* : Greenwich Mean Time.

(*France adopts B.S.T.)

Standard Daily Transmissions.
1245 B.S.T., gramophone records, news:;
15.00, own concert; 17.00, news and
concert; 20.30, concert or relay of broad-
cast from Marseilles, Lyons or Paris (PTT).
Call: Allo! Allo! Ici poste de radiodiffusion
des PTT de Montpellier-Languedoc.

Closes down with usual French formula,

followed by La Marscillaise.
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Straight Set

EXT season’s sets are already taking shape, and
\‘ the time limit has been reached after which
changes in design are no longer possible. Activity
in the development of superheterodynes both here and
abroad forced upon the manufacturer the difficult
problem of deciding between a continuance of the straight
set, with its two or more tuned H.F. stages, or diverting
his energies to an investigation of the superheterodyne.
As to quality and range of reception, the straight set-and
superheterodyne are equally effective, but in a brief
comparison of their relative merits the superheterodyne
possesses the outstanding feature of high selectivity, a
requirement which present-day dual transmissions in
arcas of dense population has made vitally necessary.
Cost of production is in favour of the superheterodyne,
as it has fewer variably tuned circuits, but its principal
drawback is the need for two tuning dials,

or Superhet ?

will remain long in favour. If the selective properties
of the superheterodyne enforce its adoption, then the
problem of single-dial control, combined with reception
on the two wavebands, must be solved without unduly
increasing cost or complication. It was expected that
the all-round increase in the power of foreign stations
would have brought about an added interest in the recep-
tion of distant programmes. The reverse has been the
case, however, owing to inadequate selectivity, hetero-
dyning, and mush. These difficulties are much more
readily remedied by the superheterodyne, and as its
popularity grows so will the dominant position of the
local station decline.

In weighing up the many considerations, it must not
be overlooked that changes in the properties of screen-
grid valves, combined \\1th the more general use of the
band-pass filter, may result in a considerable improve-

On this point the merits of single-dial tuning cannot

be over-stressed, for with the one
control the novice is at no disad-
vantage over the expert in his
ability to tune in a large number
of transmissions. Superhetero-
dynes with single-dial control are
common enough, and the method
by which the necessary constant
frequency displacement of the
oscillator is produced has been ex-
plained in these pages, but the
single-dial sets that are available
invariably tune over a single
wavelength range. Owing to the
difficulties in producing a two-
range single-dial superheterodyne
it is probable that the straight set
A5

ment in the selectivity of -the straight set.
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We think
that when the new season’s
designs are disclosed that the
majority of the manufacturers will
have standardised a straight H.F.
set with all modern refinements,
though a few superheterodynes
will make their first appearance.
Another development due to the
superheterodyne revival is a
more general interest in short-
wave broadcasting. A short-
wave superheterodyne, or in fact
an autodyne attachment in front
of a broadcast receiver, will in this
country give reliable loud speaker
reception of the short-wave broad-
casts from several continents.


www.americanradiohistory.com

120

EE;ra I;(Eoving Coil

JULY 29th, 1931. "

§ .
3 N
N .

Loud Speaket‘é

By N. W. McLACHLAN, D.Sc.,, M.LLE.E., F.Inst.P.

The Influence of Diaphragm Resonance.

& E have seen in a previous article in this journal
Vv (May 6th and 13th, 1931) that the lower
register in the M.C. speaker depends upon
cither resonance of the surround itself acting as an
auxiliary diaphragm, or of the diaphragm as a whole
on the surround. The output in either case far exceeds
that- which would be obtained if the diaphragm were a
freely suspended rigid disc, or a cone with a reinforced
edge and no annular support. This increase in output
at low frequencies is necessary to balance the powerful
upper register caused by resonances due to symmetrical
modes of vibration. In this respect the experimenter
will find it of interest and use o test a diaphragm of
normal dimensions, with the outer edge bent over and
glued to a thin ring of cardboard (say }in. wide and
30 mils thick). This should be suspended by eclastic
cords from four points, as
shown in Fig. 1, If the —_
elastic stretches too much
the ends can be replaced by
colton threads so that the
middle portion will give
sufficient resiliency. Where
the air gap is too small to
parmit of this arrangement,
the coil can be retained in
position by aid of a centring
device in the usual way,
whilst its periphery 1s sup-
ported as shown in Fig. 1.

approximate test, owing to the inclusion of diaphragm
and other losses, it serves the purpose of exhibiting
powerful resonances.

Speech Coil Data.

Taking a diaphragm with the dimensions shown in
Fig. 2, and using a light coil (small mass) attached
in the usual way, we should probably find a number
of resonances, starting at about 8oo to 1,000 cycles and
progressing at intervals to 3,000 or 4,000 cycles. This
gives a curve which is too complicated for the purpose
of ascertaining exactly what the diaphragm is doing.
If, however, we usz a coil of 28 d.s.c. wound on a
paper tube about 2in. in diameter, as shown in Fig. 2,
the performance curve of the diaphragm has only one
prominent resonance above 1,000 cycles. The coil is
varnished with fluid bakelite and baked in an oven for
several hours at 110 deg. Centigrade—just above the
boiling point of water. The neck of the coil is mounted
on the cone by serrating it and bending it over to
the conical surface where it is held securely with
seccotine. From experience, coupled with a knowledge
of elementary mechanical principles, we are aware that
every structure—whatever its geometrical form—when
tapped by hand or with a suitable striker, cmits a
sound. With a metal gong this sound is musical—
especially prior to a good meal—and the music corre-
sponds to the natural frequencies of the gong which
enervate the inherent tendencies of the inner man!

Again. we have excellent

The reproduction of radio
broadcasting will be charac-
terised by a relative lack of

BAFFLE

bass and a preponderance of
upper register. The object
of this article is to explain
the reason for the enhanced
output at the upper fre-
quencies. In attacking this
problem, we first proceed to
measure the apparent radia-

Fig. 1.,—Diagram

showing method of sus-

pending cone for experi-

mental work on apparent

radiation resistance.
(Ra).

L

: examples in the bass drum
rﬁcm-’] or the tympani (copper

> 1 b cauldron type), but, of
! course, the sound in these
instruments is derived from
a vibrating stretched mem-
brane and is of low fre-
quency. No one seems to
have had the audacity to

tion or output resistance of the diaphragm, with
the coil free and with it fixed. As we showed
in the last article, although this is only an

Fig. 2.—Diagram giving dimensions
of cone used
apparent radiation resistance.

Y| introduce  high-frequency
drums into a modern
orchestra. In fact, there

in ‘experiments on is a conspicuous lack of
resecarch and innovation

A6
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The Upper Register in Moving Coil Loud Speakers.—

(excepting for some of the discordant cacophonies of
the ultra-modern music) in the combination of orchestral
instruments, barring, of course, that ear-splitting thing
called the muted cornet! This is apparently somewhat
of a contradiction of terms,
because the device is cer-
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guidance which rather leaves us in the dark, and,
moreover, in the meantime we must have recourse to
experiment—an essential expedient even if a formula
were available, since one cannot leave anything to
chance where accurate data s desired.

tainly not mute. It would
be more musical were this

There 1is one experi-
mental point regarding
which some uncertainty

exists. When a stiff, heavy

true, Doubtless the word

coil is used to drive the

mute 1n this case is derived
from the Latin wmuto—1
change—namely, a plug is
placed in the acoustic ori-

diaphragm there is only’
one major resonance,
which, with our standard
diaphragm of Fig. 2, oc-

fice, or a bowler hat hung

curs about 2,000 cycles.

on the flare.
Returning to our cone,
there is now no difficulty in

When the turns on the
E outer layer of the coil are
removed it is more flexible,

understanding that, in
company with the other

but its mass is reduced to
one half. In this case the

appliances we have
quoted, it will have a series

upper register is more
powerful, since above a

of natural frequencies. In
fact, if we tap on its apex
there’ is a complex sound
which corresponds to the
natural oscillations of the
cone. If we take a round bar, it is possible to predict
its natural frequencies by oscillation without recourse
to experiment. A bar can vibrate in various ways.
(1) Tt can vibrate from end to end, this being a longi-
tudinal vibration, as shown in Fig. 3a4. In so doing it
extends and contracts.  (2) It can. vibrate laterally,
in which case it bends, as shown in Fig -3b. (3) It
can twist about its axis, as shown in Fig. 3¢. This is
a torsional cscillation, and can easily be demonstrated
by fixing a radial member on the end of the bar. There
are other forms of oscillation, but these examples will
serve our present purpose. In general, when the bar
is long compared with its diameter (say 12in. long
and }in. diameter), the lateral,
or bending, osciliation has a lower
frequency than the longitudinal or
end-to-end oscillation. When we
come to the case of a coil-driven
cone, we no longer have a simple
structure like a ronud bar. Here : )
we have a cone and cylinder (the
neck of the coil) driven by a circu-
lar coil.

At the moment no formula
exists by means of which the natural frequencies of
a cone (conical sheet as opposed to a solid cone) can
be calculated. In fact, the various modes of oscilla-
tion of a cone have not been examined mathematically,
and the same is true of our coil-driven cone of Fig. 2.
Without the guidance of mathematical analysis 1t is
difficult to predict the ultimate behaviour of a complex
structure of the type illustrated in Fig. 2. With a
simple bar there is no difficulty in realising what hap-
pens when it is pulled over at one end and let go. If
there is, we can always have recourse to an experiment
with a table knife. It is this lack of thcoretical

L

authorities

Fig. 3.—Diagram illustrating various modes of oscillation of a
circular bar held firmly at one end—in a vice.
osciilation where x;=contraction and x.=extension (X1—Xa).
(b) Flexural or bending oscillation. > Y

oscillation.

tion of the behaviour of moving coil loud
speakers in the bass register, an examination of
the peculiar properties of diaphragms a! the
higher frequencies is
. N. W. McLachlan, one of the leading
in loud speaker design and the
author of numerous works on the subject.

frequency of 2,000 cycles
per second the output-is
maintained at a Thigher
level than it is with the
whole coil, i.e., a wider
{requency band is covered. The difficulty which arises,
therefore, is to determine whether the extension of the
upper register is due ‘entirely to the reduction in mass
of the coil, or in part to its flexural modes of vibration.!

The Mass of the Coil.

Experiments have been conducted using coils wound
with 42 s.w.g. double-silk-covered wire, the number of
turns bemmg 40 1n cach case. One was a standard
single-layer coil, whilst the other was one third the
length and had three layers. The masses were almost
identical, but the single-layver coil was more flexible.
Tested on broadcast signals, the upper register was
fairly powerful in each case, and
the quality of reproduction—
judged by ear—was much the
same on speech or music. This
is only a rough practical test, but
it tends to indicate that the mass
of the coil 1s a controlling factor.
However, quantitative observa-
tion is the only way to arrive at
a definite answer. Especially is
this true when the insensitivity of
the human ear is taken into consideration.

In this article, and in others on topics of a similar
nature, we have made use of the expression nodal circle
quite freely. Doubtless the reader visualises a circle
on a disc or on a cone, which said circle remains at
rest in space whilst the remainder of the structure
vibrates oppositely on either side. This concept, which
has been handed down to us from a less practical age,
is purely hypothetical. Tt is only true when the disc
or cone is quite thin, has no internal transmission loss
and vibrates -in vacuo to eliminate radiation loss.

¥ See Philosophical Magazine, page 1, Janunary, 1931.

(a) Longitudinal

(c) Twisting or torsional

here undertaken by
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The Upper Register in Moving Coil Loud Speakers.—
Morcover, the diagram of Fig. 5 must be interpreted
with this in mind, When the amplitude of vibration
and the loss is small, Fig 5 gives a picture which is
substantially accurate. = With a reed-driven circular disc
vibrating at the first centre moving symmetrical mode,
a good nodal circle can be obtained with sand, pro-
vided the amplitude is small.  When the amplitude is
augmented by increasing the input to the reed move-
ment, the sand no longer lies peacefully on the disc,
but spends most of its time in mid-air, doubtless in
an attempt to emulate zeronautical acrobatics. Using
lycopodium powder, and a button microphone as
described below, the same effect occurs with paper
cones. A complete explanation of this phenomenon is
beyond the scope of The Wireless World, but will be
dealt with in a letter appearing in Experimental Wire-
less. The following will serve our present purpose:
When a lossless disc is driven in vacuo, the energy
transmitted from the centre is all reflected back from
the periphery. Onc

Wireless
World
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nodal circle. Moreover, the nodal circle is actually a
position of minimum amphtude—and therefore minimum
kinetic energy. The same argument is applicable to
cones and other vibrating structures.

Detecting the Nodal Lines.

Coming now to the actual experiments, measured
values of thce apparent radiation or output resistance
for the arrangement of Fig. 2 are exhibited in Fig. 4,
curve . The main or most powerful resonance occurs
at 2,000 cycles per second. This resonance is due io
a symmetrical mode of the diaphragm, in which case
the micddle section moves in an opposite direction from
the coil and the peripheral part of the cone—what one
might describe as concertina action of the diaphragm.
There is reason—based on experiments too lengthy to
describe here— to believe that it is the second major
symmetrical> mode, and it Is accompanied by two
nodal circles.

This state of affairs is portrayed diagrammatically in

Fig. 5. 1f we magnified the movements

nodal circle occurs at
a certain frequency,
the outgoing and in-
coming energies being
equal and opposite
both in magnitude and
time of arrival (phase).

Consequently there
can be no motion at
the mnodal circle—in

"INNER. NODAL
CIRCLE

of the diaphragm considerably and then
viewed them by aid of a neon lamp or
other stroboscopic means, we should see
the coil and the outer part of the cone
moving outwards and upwards, whilst the
inner part moved inwards and down-
wards, and vice versa. Actually, the so-
called nodal circles, where there is mini-
mum motion inwards and oulwards, would
be wvery crude, i.e., irvegular. This
is due, in part, to the seam of the cone
upsctting the symmetry and to the paper
not being identical in its mechanical
properties throughout—*“ isotropic’’ is the
term used when a substance has identical
properties in all directions. In other
words, the paper is not isotropic. At this
juncture it may be of interest to the ex-

OUTER NODAL
CIRCLE

Fig.
(exaggerated)

04

circles Ny, Nj.

02—

5—(Above)
showing shape of
cone when executing main or second
symmetrical mode with two noslal
These circles are
so-called radial nodes.

C000

perimenter to indicate a simple way of
detecting the nodal lines. Let us assume
the diaphragm to be coil-driven at its
resonance frequency of 2,000 cycles per
second. Then, by aid of a bulton micro-
phone, to which a fairly stiff pointed wire
about gin. long is attached, a battery and
a pair of ’phones (and a transformer if
necessary), the surface of the cone can be

Diagram

W,

Fig. 4.—(Left) Curves illustrating
effect of different coils on the out-
put from the diaphragm of Fig, 2.
Curve 1-—=Coil having 40 turns (2
layers) 28 d.s.c. on paper formier 8

explored. The point of the wire is drawn
slowly downwards from the apex. The
sound in the teicphones will be a minimum

APPARENT RADIATION OR OUTPUT RESISTANGCE (OHMS)

U
%

~ 3,000
FREQUENCY IN CYCLES PER SECOND

mils. thick.

1,000 2,000

the absence of energy. But, when loss occurs, the
outgoing energy not only cxceeds that reflected from
the periphery, but there is a phase displacement be-
tween the maximum values, i.e., they do not occur
simultaneously as in the hypothetical case. Thus the
transmitted and reflected energies do naot cancel out
and the disc is not absolutely at rest at the so-called

Curve 2-—-Coil having

40 turns (1 layer) 42 d.s.c.

Coil of 40 turns 42 d.s.c. wound
on paxelin tube.

when a nodal line is crossed. By drawing
a series of pencil lines from the vertex
to the base of the cone (these are called
generators, since any one of them revolved
round the axis would produce a conical
sheet) and by exploring cach line {generator) as above,
and making marks on the lines at points of minimum
sound, the nodal figure can be roughly traced. As
confirmation of this resonance, we can resort to an
impulse test of the form described in The Wireless

Curve 3

2 A mode in which the shape of the cone during motion is the
same all round the axis.

A8
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World, April 3rd and 1oth, 1929. It will be remem-
bered—if not, the reader can replenish his memory
by consultation by his bound volume—that a square
waveform is applied to the grid of the power valve.
This causes the cone to oscillate, and, moreover, its
main resonance can be recorded by means of a special
microphone and an oscillograph. The result

Wireless
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As I pointed out in The Wireless World, March 3oth,
1927, the leakage inductance of a transformer reduces
the current at the higher frequencies. Moreover, the
results obtained will depend not only upon the loud
speaker coil, but upon the transformer—it - is
assumed, of course, that the ratio is selected to suit

of a test on the diaphragm of curve 1,
Fig. 4, is given in Fig. 6, and here we see
the 2z,000-cycle resonance corresponding to
that in Iig. 4. Evidently it is so powerful
that the magnetic field is not adequately
strong to damp it out. The resonance at
2,000 cycles per second is quite prominent
in Fig. 4, but in practice, apart from
transient effects, it is not so serious as the
diagram suggests. A better conception is
obtained from Fig. 6a, where the output is
plotted on a decibel

VVVV VNV NN\

the coil. The higher the primary inductance the better
S o ,‘M Forrmn . - 5
: "‘ 'Y‘{ V 7o o a2 et S
2,000~

basis. We see that j— 3
the resomance is (£ [ [ T [ [ 11 ||
only 5 decibels |3 ' o —— TIME f= 250"
(T.U.) above its z | /g\_
value at 1,000 2 | OECIBELS

ol g I} T > ]
CyClCS, and, thlS 1S % 0 = * - ’ r Fig. 6.—Impulse record showing oscillation at 2,000 cycles
not too serious. z I \.\/ | due to main symmetrical mode of diaphragm whose

R epro du c é Vf | dimensions are given in Fig. 2.

. = | LT
tion from the com- |~ F— 1 ‘
bination is - [ t — ot LA will be the bass register, assuming the turns ratio
assuming we insert S Yooo 5300 T000— ap00| 10 Temain constant, but the greater the leakage
the lower register | & FREQUENGY IN OYCLES PER SECOND inductance, and a large amount of this will reduce

at its proper value,

by aid of a rubber
surround to obtain
balance—decidedly lacking in brilliance. This is to be
expected, since the output decays above 2,000 cycles,
although there is another resonance about 3,250 cycles.
The latter, however, is hardly adequate to have much
effect, since the output falls away thereafter owing to
interference and to transmission loss in the paper.

decibel output scale.

The Best Gauge of Wire for the Speech Coil.

Suppose that we replace the 28 s.w.g. coil by onc
of 42 s.w.g. having the same number of turns. Owing
to the reduction in diameter of the wire, only one layer
1s required to obtain 40 turns. This is wound on a
paper tube, as before, and bakelised. The result of
a test on this arrangement is indicated by curve 2,
Fig. 5. The 2,000-cycle resonance is still there, but
the slight tendency to resonance at X and that at 3,250
cycles have been magnified enormously, e.g., the output
at 4,000 cycles is 20 times its former value. Needless
to say, reproduction with the 42 s.w.g. coil was
‘““brilliant.””  Clearly, then, we have two cases (a) a
28 s.w.g. coil which gives insufficient upper register,
(b) a 42 s.w.g. coil which gives a strong upper register.
Where quality is ¢oncerned there are so many indi-
vidual tastes, which one can almost regard as musical
creeds, that it is inadvisable to be dogmatic. How-
ever, in view of Mr. Holt’s letter in The Wireless World,
March 4th, 1931, asking point blank for the best size of
wire, it seems essential to make a definite statement.

A9

Fig. 6a.—Showing curve 1 of Fig. 4 to a

the upper register. Since the mass, and, therefore,
the diameter of the coil is involved, together with
the class of paper used, one cannot specify a size
of wire which will cover all contingencies. 1 suggest
something between 34 and 40 s.w.g., probably 36
s.w.g., but in the absence of other essential informa-
tion will not guarantee the nature of the results.

(To be continued.)

0000
BOOK REVIEW.
“Talking Pictures and Acoustics.”” By C. M. R. Balbi,

AMILEE, ACG.I
T'he Electrical Review.

Price 7s. 6d. net. Published by

The merits and demerits of the two main methods of recording,
namely, sound-on-disc and sound-on-film, are fully discussed,
together with the system of recording on a magnetised wire
which has not at present been developed for use in connection
with talking pictures. Adequate attention is paid by the book
to the two methods of recording sound photographically, namely,
the contour method and the density method.

The various systems which are in use to-day are dealt with
practically, and it is quite evident that the author is one who
keeps in close contact with ihe latest developments in the talking
picture industry. One of the features of tlie book which is worthy
of special comment is that two entire chapters are devoted to the
general considerations of acousties in order to lead up in a logical
manner to special chapters which deal with the design of the
ideal studio and the ideal auditorium. Not only are these
points dealt with thoroughly in the text, but practical plans are
given in order to illustrate various points of architectural design.
A good deal of interesting historical information is included in
the early chapters. Sir Oliver Lodge contributes a Preface.

The hook 1s attractively bound and is profusely illustrated
with a large number of explanatory diagrams and photographs.
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Obtaining Grid
Potential from Anode
Circuit Resistances.

[ YHE other day I heard a rather startling statement ;
it ran something like this: ‘““It’s all rubbish
about grid bias batteries wearing out. - Mine

didn’t show any voltage at all with the meter, so 1 got

a new one and the set wouldn’t work with it.  When

I put the old one back again it went perfectlv.”” As

the philosopher was quite certain that he had not got

the plus and minus leads mixed up (he was rather that
kind of chap) [ offered to investigate. I found that

““ going perfectly ' meant a feeble far-away gurgle of

a quality that made it difficult to tell whether the

original was the B.B.C. Symphony Orchestra or Jack

Payne. Of course, the H.T. battery was almost dead.

With a dead bias battery as well and the grids more

or less unbiased it did make a certain amount of noise,

but a new grid bias battery cut the little bit of H.T.

that was flowing down to zero. This episode set me

thinking. The ordinary everyday B.B.C. listener wants
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A PHILOSQOPHER with more
wisdom than knowledge
. approached a reader of * The
" Wireless World” for advice
i concerning the seemingly para-
i doxical behaviour of two grid
\ bias baiferies—one new and the
i other old. Besides explaining
. the paradox, this article also de-
. seribes a  simple mnethod of
. developing grid potential for
\ battery sels without the use of
: bias cells.

by
D. F. VINCENT, B.Sc.

a set that is cheap and
toolproof.

Apart from the extra
first cost of mains sels,
by far the bulk of the
listencrs have not got cur-
rent laid on. The battery
set is foolproof enough in all respects except the grid
bias adjustments. When the valves are correctly biased
for a new H.T. battery, the bias will be too great when
the battery has run down a bit.  Discharge curves
vary a great deal, both with the make of battery and
the conditions of discharge, and it is not very safe to
generalise. However, there is always a more or less
steady decline in voltage. Took at Fig. 1. This is
one of the last discharge curves published in The
Wireless World and is typical.

If the set is biased for the initial voltage, then for

more than half the life of the battery

the set will be over-biased, with loss of
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power and poor quality, as the power
valve will be biased in such a way that
any but a weak signal will swing the
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the early stages the valves will be
under-biased, with an unduly large
anode current which cannot be utilised.
The remedy is to adjust the biases
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from time to time, but how many of
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the ordinary evervdayv listeners have
either the necessary meters or the
technical knowledge?  Now, cheap

Fig. 1.—A typical discharge curve of an H.T. battery taken in ** The Wireless

World’' laboratories,

battery sets can be made foolproof in
this respect; the extra expense would
A TO
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Free Bias for Battery Sets.—
be quite small and would be more than
repaid in reduced H.T. costs. There
are no new principles involved ; let me
give examples of two circuits 1 have
tried and found to work well. There
is the popular 3-valve S.G. receiver.
The only extra components are the de-
coupling of the detector, the biasimg
resistance and condenser and the re-
sistance in the grid circuit of the power
valve. The latter is not necessary if
the S5.G. valve is decoupled. The dis-
advantage is that the owner must
understand that if he changes the
power valve for one of a different type
he must also change the biasing re-
sistance. Such a set can be arranged
so that the bias is not far out over a
large range of H.T. voltages.

to the last volt.

Fig. 2 is an O-V-2, a set that is very unfashionable,
but there are an enormous number of them still in use.
I don't suppose anyone would want to build a
one, but for people who don’t want the expense
new set this is a useful conversion for the old one.
The decoupling of the second valve will not be
necessary in all cases ; the same applies to the stop-
It must be understood that
there is no one best biasing voltage for a given
power valve for all plate voltages; a compromise
An example will make this clear.
Fig. 3 shows the makers’ curves for the P.z215

ping resistance R,.

must be made.

The decoupling is enough
to keep the set stable with almost any amount of resist-
ance in the H.T. so that old batteries can be used up

Wireless
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Fig. 2,—A three-valve set with a regenerative grid detector and two transformer-

coupled L.F. stages.

tion).

new
of a

Osram and PM2 Mullard valves.
marked with the optimum bias (where maximum power
consistent with battery economy is the main considera-
The table at the foot of this column gives the
bias resistances.

Thus the best resistance for the lowest plate voltages
will result in over-biasing at the higher voltages.
is perhaps more of an advantage than a disadvantage,

MULL ARD VALVE

22 TyPE PM2

20 T

18

16 —
=

20

OSRAM VALVE

TYPE P.215

1

— -

N

ANODE CURRENT IN MILLIAMPERES

|
L

|
16 ‘! ]——
‘.

| |
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T

ANODE CURRENT IN MILLIAMPERES

i o
-28-24-20-16 -12 -8 -4 0 4
GRID VOLTS

current

with

working grid
points marked.

and 700 for the PMz.
will fall as the anede current drops.

for

Fig. 3.—Grid volts-anode
curves
small 2-volt power valves

two

bhias

A free grid biasing circuit is shown.

The curves are

This

for if it reduces the maxi-
mum output with the
higher voltages it makes
for more economical run-
ning and less difference in
the power available'over
the range of voltages used.

The value chosen will
depend upon the prefer-
ence of the owner of the
set. If he intends to begin
with a voltage of 120 and
use his batteries right down
to 60, then about 8s0
ohms for the P.215 or 750
ohms for the PMz will
be suitable. If he wishes
for more power and less
economy, and intends to
begin with 160 volts and
use his batteries down to
100 volts, 730 ohms will
be suitable for the P.213

In any casc the grid potential

!

100 V.—

|
I

Osram P.215.

Mullard PM2

GRID CURRENT IN MICROAMPERES

)/i 11/ i i . -
4 TS ] —120 < l Bias Rias
- | ‘V i T/ / / L1 Plate Volts. I Resistance. Plate Volts. Resistance.
| 1
24— ’/| I/W 1/ “}"“0 75 l 800 ohm. 100 710 ohm.
- v I A ! = 100 730 125 650
o Z2BEENA 125 720 ., 150 620 .
-28 -24 -20 -6 12 -8 -4 7] 4 150 710 ,,
GRID VOLTS i j
All
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PRACTICAL HINTS AND TIPS

YOR some reason or another, the
valve voltmeter seems to be re-

garded as the exclusive pre-
rogative of the highbrow reszarch
worker: if it were realised how
essentially simple this piece of
apparatus can

..................................... bC, lt \VOllld
CA‘%II%%%%I,I(‘)N surely be em-
METERS. ployed more

widely by all
those who like
to have more than a vague idea as
to what their receiving apparatus is
actually doing.

Calibration of the instrument
sezems to be the main difficulty, and
it is the purpose of this note to de-
scribe a rough-and-ready method of
carrying out this operation. Al-
though it is not highly accurate, it
will give results that are more than
useful. Indeed, the present writer
had occasion to use it recently at a
time when be had not access to any
measuring instruments, and is em-
boldened to put forward this sugges-
tion because he found, on subse
quently comparing the extemporised
valve voltmeter with a laboratory
standard, that the maximum error
over the useful working part of the
scale was well within 1o per cent.

To carry out the operation, access
to an A.C. mains supply of known
voltage is essential ; all the apparatus
necessary is one or more fixed re-
sistances and potentiometers. The
more accurately calibrated these re-
sistances are, the more accurate the
results will be.

The actual circuit arrangement is
given in Fig. 1, from which it will
be seen that a high resistance is con-
nected in series with a potentiometer
of relatively low value; both these
are shunted across the mains supply.
The potential gradient along the
potentiometer will be proportional to
the ratio of its resistance value, as
compared with that of the fixed re-
sistance.

To give an example, the mains
supply on which the meter was actu-
ally calibrated was of 240 volts, and
it was desired to make measurements
of signal voltages of between 1 and
2 volts. With the relative resistance
values shown in the diagram, a
potential drop of from zero to about

RECEPTION.
2.4 volts may be assumed to
exist along the potentiometer. It was
assumed that resistance changes
along the potentiometer track were
proportional to -ts length; thus a
paper scale was prepared, marked
in voltages from o to 2.4.

Other voltage ranges could, of
course, be obtained by varying the
relative resistance values of the po-
tentiometer and fixed resistance, or
perhaps more conveniently, by
changing the latter.

It will be clear that the accuracy
of calibration will depend, among
other things, on whether the supply
voltage is maintained at its rated
value; to reduce the risk of errors
from this source, it is wise to make
several calibrations at different times,
afterwards striking a mean. As we
are herc assuming that the resist-
ances used will be taken at their
rated values, it will be clear that this
introduces another possibility of in-
accuracy. However, fixed wire-
wound resistors, guaranteed within
extremely close limits, are available
from several manufacturers, without
extra cost, and similarly, some of

the potentiometers commercially
40p00 OHMS
3 )
W 1%
JEE N E
F
Rt :
$EE § g
oy
co
>2
2
Fig. 1.—Calibrating a valve voltmeter

against an A.C. mains supply by the use
of a potential divider.

available are surprisingly accurate.
As a matter of fact, the Igranic po-
tentiometer actually used for the cali-
bration was found afterwards to have
a resistance within 1 per cent. of that
stated by its makers.

One cannot always expect such
results as this ; and indeed, the writer
considers himself exceptionally lucky
in obtaining such accurate calibra-
tion by such a crude method. Buta

www americanradiohistorv com

sufficient degree of accuracy to be

useful should always be obtainable

by the use of common sense.
[eeNeNe]

It is generally advised that, when
attempting to trace the causes of un-
controllable sclf-oscillation in an
H.F. amplifier, matters should be
so arranged that the set is only just
oscillating.  In this condition it
will be par-
ticularly
responsive to
any experi-
mental altera-
tions that
may be made¢, and the beneficial
cffect of any improvement to the
screening system, addition of extra
decoupling, etc., will be readily per-
ceptible, as a slight reduction in un-
desirable inter-stage feedback (which

is always responsible for these
troubles) will at once stop self-
oscillation.

Although it is considerably less
effcctive, a similar plan may be fol-
lowed when dealing with an unstable
L.F. amplifier. Here, of course, we
cannot adopt the usual procedurc of
tuning to the lowest frequency at
whicli self-oscillation takes place,
but we can generally find some
means of progressively reducing
overall magnification so that the set
1s just on the border-line state be-
tween stability and instability, and
then attend to the decoupling, etc.

When a pentode output valve is
employed an easy and fairly obvious
way of doing this, generally without
introducing complicating factors, is
to reduce screening grid voltage.

In other cases, it may be permis-
sible to connect a variable resistance
across the primary of an L.F.
coupling transformer, but one should
aim at interfering with the frequency
characteristics of the amplifier 3
little as possible ; this, indeed, is the
main difficulty. With a resistance-
fed transformer, it is possible to alter
connections so that a number of
different step-up ratios may be
obtained. Information on this sub-
ject was published in the ‘* Readers’
Problems ' section of The Wireless
World for May 27th. When R.C.
coupling is used a lower value of
anode resistor may be fitted.

A T2
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THE LINK CONTINUOUS GRAMOPHONE.

HE automatic gramo-
phone, capable of
playing a continuous

series of records without
any effort on the part of the listener, is an instrument
which is the ultimate aspiration of every gramophone
enthusiast. In the majority of cases the high initial
cost has proved a stumbling block to the acquisition
of such a device, but it is probable that in the near
future a British-made model will be available to the
public at a price in the region of 45 guineas, including
pick-up, amplifier and loud speaker.

This instrument has been designed by Mr. Rolls P.
Link, of Messrs. Link Machine Tools, 10/18, Millers
Avenue, Hackney, London, E.8. Every effort has
been made to ensure that the machine shall fulfil all
the normal functions of record-changing, and an im-
portant feature is that both sides of each record are
played before it is finally transferred to the ‘‘ played
record’’ magazine.

Briefly, the method of operation is as follows: The
records to be played are piled in their proper sequence
on a magazine at the nght-hand side of the cabinet.
Cardboard spacing discs are fixed to the centre of each
record so that scratching of the surface through actual
contact between records is entirely eliminated.

The records are handled by an automatic claw which
contracts and takes hold of the edge at three points.
The claw adjusts itself to the size of the record, and
8in., 10in. or 12in. records can be mixed indiscrimin-
ately in the magazine. After the first side has been
played the pick-up arm returns to its original position
and the claw lifts the record and turns it with the
greatest economy of movement. In fact, the claw
practically duplicates the movement of the human hand
in reversing the record.

The record is handled throughout with great gentleness

An Ingenious Record=Changing Device
of British Design.

and is not allowed to fall or
slide at any point in the
whole sequence of opera-
ations.  Incidentally, the
right-hand magazine is continuously racked upwards
and the left-hand downwards, so that the records on the
top of each pile are maintained at the correct level.
The method of placing the needle in the starting
groove is noteworthy, as it automatically adjusts itself
to the size of the record. The tone arm swings inwards
until a light trigger touches the outside of the record,
when the needle is immediately lowered on to the
plain margin of the disc and the turntable starts to
revolve. A bunch of stiff bristles attached to the side

of the pick-up engages with the spiral grooves of the
record and gradually draws the needle towards the
starting groove while the motor is speeding up.

The whole mechanism is operated by a single electric
motor, no subsidiary pneumatic or solenoid devices be-
ing employed as in some systems.

The controls include an indicator dial showing the

number of records which
have been played, and a
safety stop is incorporated
which automatically
switches off the motor
when the turntable is

has been transferred to the
‘“used ”’ magazine.

We have had an oppor-
tunity of witnessing a de-
monstration of this instru-
ment and, judging from its

The Link continuous gramophone in action. (Left) A record in transit from the magazine to
the turntable. (Top right) The claw in the act of turning over a record.

a 13

performance, have no hesi-

tatien in predicting for it a

very successful future.
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NY discussion relating to
this receiver must in-
evitably commence

with the cabmet. 1ts chal-
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TYPE A3
/

sections of the wave-range
switch, have been separated
and screened off.

In order to provide selec-

lenge is sufficiently provoca-
tive for it to claim attention
even bcfore the technical
merits and performance of
the chassis. The maker’s view
is that the broadcast receiver
is essentially a modern de-
velopment, and that if it is to
be housed in a ‘‘period”’
cabinet it is only logical that the period should be
contemporary. Most people will agree that this object
has been achieved without leaning too far towards the
extravagantly futuristic. The set should be capable of
maintaining its individuality, without actually jarring,
in any existing furnishing scheme.

Having accorded the cabinet the attention which it
demands, we may pass on to more familiar ground.
The makers have adopted a three-valve circuit and have
set to worle to obtain the highest possible efficiency
from each stage. The overall gain has been measured
in accordance with the recommendations of I.R.E.
Committee on Standardisation, and it is found that an
input to the first grid of
230 micro-volts (1,000 kc.
modulated 30 per cent. at
400 cycles) is required to
give the required standard

output power of 50 milli- CIRCUIT : Three indircetly heated valves.
watts.
The general feel of the input filter.

controls suggests that a high
value of H.F. amplification
has been attained, for the
receiver relies only to a
secondary degree on the use
of reaction for its sensitivity
and range. The makers
state that the H.F stage-
gain under normal conditions is of the order of 300.
It is somewhat surprising to find, therefore, that the
H.F. valve takes its place in a row with other valves
without any special screening ecither for the valve or
its anode lead. 1In all other parts of the H.F. circuit,
however, meticulous care has been excrcised to remove
all traces of feed-back. All components associated with
the grid and anode circuits, including the appropriate

volume control,
switch.

lengths.
Herts.

~ Incorporating a Moving-Coil Loud Speaker.
SPECIFICATION.

H.F., power grid detector, power pentode.
Full-wave valve H.T. rectifier.
CONTROLS: (1) Tuning. (2) Combined reaction and input
(3) Wave-range.
(9) Mains *“on-off” swilch.

GENERAL: llluminated drum dial calibrated in wave-
Self-contained moving-coil loud speaker.

MAKERS: Murphy Radio Lid., Welwyn Garden City,

PRICE: 19 guineas including valves and loud speaker.

tivity commensurate with the
H.F. stage-gain it has been
found essential to employ an
input band-pass filter.  In-
ductive coupling has been
chosen, and the wave-range
switch, in addition to short-
circuiting the long-wave coils,
also short-circuits the long-
wave section of the coupling inductance.

The coils for both the input filter and the tuned-anode
circuit are of the basket type and are individually
screened in a series of shallow aluminium boxes. Tuning
is by means of a Polar ““Tub” {riple-gang condenser
provided with a cord-driven slow-motion drum dial
calibrated in wavelengths.

Volume Control.

Before leaving the H.F. stage mention should be
made of the method of reaction and volume control.
The reaction coils, which are identical with the
coupling inductances in the filter circuit, are closely
coupled to a pair of similar
coils in series with the
tuned-anode circuit. A
variable. resistance in
parallel with the reaction
coils controls the degree of
feed-back without seriously
affecting the ganging of the
tunad circuits. With the re-
action control at zero the
signal strength of the B.B,C.
stations, and, indeed, of
many Continental stations, is
not sufficiently reduced, and
an input volume-control re-
sistance, mounted on the
same spindle as the reaction control, has been included
in parallel with the aerial circuit. It is brought into
action by a ‘‘Local-Distance’’ switch, and is capable
of reducing the input practically to zero. The values
have been chosen to give an unbroken range of volume
control from zero to the full power of the set. Thus
the ““Local” maximum volume is equivalent to the
*“Distance ”’ minimum volume.

Screen-grid
Band-pass

(4) * Local-Distance”’

A T4
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1. CADMIUM — PLATED STEEL CHASSIS
2. TRIPLE-GANG CONDENSER

3. ILLUMINATED WAVELENGTH SCALE
4. MOVING COIL LOUD SPEAKER
5. TUNING CONTROL

6. WAVE~RANGE SWITCH

7. COMBINED REACTION AND VOLUME
CONTROL

8. MAINS TERANSFORMER

=
==

’mulmllmlm\

e AL 5

Q)
- 9. HEVALVE (S4VA)

10.D£TECTOR (AC/HL)

11.POWER PENTODE (AC/REN)

2. FULL-WAVE RECTIFIER(PHILIFS 1807)

13.SCREENED MAINS VOLTAGE
ADTUSTMENT

1.5 W TUMING COILS
15.L.W. TUMING COILS

16.SMOOTHING CONDENSERS
17. SMOOTHING  CHOKE i

18.0UTPUT TRANSFORMER

VQFELD MAGNET EFNERGISED BY
HT CURRENT.

202 0caL~ DiSTANCE " SWITCH
2L MAINS ON'— OFF swircy ‘

Hing |

Constructional details of the Murphy type A.3 chassis.
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Murphy Type A.3 Receiver.—

The coupling between the aerial and the filter circuit
is through a small series condenser, and aerials of any
length from a few inches to 100ft. can be connected
without affecting ganging or selectivity.

The detector functions as a power-grid rectifier and
-is followed by a parallel-fed transformer feeding into
the power-pentode output valve. To stabilise the effect
of the input capacity of the pentode under working
conditions a resistance has been connected across the
secondary of the transformer. The working conditions
in the detector stage and the overall L.F. amplification
have been adjusted to give a range of undistorted power
in ‘the loud speaker of from 500 to 1,400 milliwatts.
For input equivalent to more than 1,400 milliwatts the
detector has been arranged to overload before the
pentode. Under these conditions the signal strength
fades away instead of producing excessive voltages and
their equivalent noises in the output circuit.

Attention has been devoted to the elimination of
‘“pentode whistle’” and a special output transformer
has been developed to suit the characteristics of the
AC/PEN valve and the Rola loud speaker.

The loud speaker field winding is included in the
H.T. circuit and is energised by the H.T. current,
which it assists in smoothing. It is preceded by an
orthodox filter stage in which the choke is tuned to
100 cycles to deal with the output from the full-wave
valve rectifier.

In accordance with the policy of the company the

Wireless
Worrld

JULY 29th, 193I.

In spite of the fact that only one H.F. stage is
employed, the range is comparable with that of many
American chassis employing.two or even three H.F.
stages. In support of this it may be stated that seven
foreign stations were received at programme strength
on the medium-wave range in broad daylight. Of these,
Brussels (509 metres) and Hilversum (298 metres) were
reliable at all times and came in atl good volume without
critical reaction.  After dark fourteen Continental
stations were received with reaction at minimum and
the control switch in the ‘‘ Distance’’ position. By
making judicious use of reaction this number could be
increased without difficulty to twenty or twenty-five
stations.  The tests were made within five miles of
Brookmans Park with an aerial 5o0ft. in length. In
these circumstances the interference band due to the
Regional transmitter extended from 315 to 410 metres,
and that due to the National transmitter from 245 to
285 metres. In Central London these fighres were
reduced to 355-375 metres and 255-268 metres respec-
tively. :

T}?o long waves provided seven reliable programmes
in addition to 5XX, the selectivity being sufficient to
separate Radio Paris, Daventry and Eiffel Tower, but
hardly equalto the task of receiving Konigswusterhausen
with the former stations in operation.

To summarise, the Murphy Type A.3 receiver is a
boldly conceived design giving exceptionally good range
for three valves, adequate selectivity and a very high
standard of quality and volume of reproduction. The

I
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number of controls has been reduced to a minimum.
The three principal controls, (1) Tuning, (2) Combined
reaction and input volume control, (3) Wave-range
switch, are concentrated in a narrow black nickel-plated
metal panel on the front of the cabinet. Immediately
above-is another panel in which a window is cut for
viewing the illuminated wavelength scale.

In commenting on the performance, first place must
be given to the quality of reproduction. This is really
very good indeed and is equally free from box resonance
in the bass and shrillness in the upper register. Never-
theless, there is little doubt that frequencies up to
4,500 cycles are well reproduced, and in the bass the
pedal notes of the organ are adequately represented.
In two searching tests of good quality—the reproduction
of the piano and of a woman’s voice—the results were
extraordinarily realistic.

Circuit diagram
of the Murphy A.3
receiver, The
volume control
and reaction con-
trol resistances
are mounted on
the same spindle.

PILOT
LAM

At

=

controls are simple to operate, and in view of the fact
that a moving-coil loud speaker is included the price is
very reasonable.

Next Week’s Sel Review :—
EELEX SHORT-WAVE ADAPTOR.
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CURRIENT TOIPIC

Events of the Week

SURPRISE  ANNOUNCEMENTS AT
PARIS SHOW?

The annual Paris Kadio Show is to be .

held this year in the Radio Section of the
Colonial Kxhibition, from September 3rd
to 13th, and "we learn that it will probably
be opened by M. Guernier, the Post-
master-General. M. Guernier, according
to .our Paris correspondent, is showing
more interest in broadcasting than the
majority of his predecessors, which fact
is responsible for a growing feeling of
optimism among wireless users.

It is understoord that, in his opening
speech, M. Guernier will have some highly
practical announcements to make concern-
mg the future of French broadcasting.

0000

TRANSMITTER—BUT NO RECEIVERS.

Although France now has a C(olonial
broadcasting station the discovery has
been made that the radio section of the
Colonial Exhibition contains not one shorvt-
wave set suitable for overseas use!
French manufacturers are being urged to
“ wake up "’ before America discovers the

omission.
[eleNe N0l

SHORT WAVES FROM PORTUGAL.

Portugal is the Jatest country to estab-
lish a Colonial short wave broadcasting
system. The station CTIAA at Lisbon

* now transmits a Colonial programme every
Friday from 10 to 12 p.m. (G.M.T.) on
a wavelength of 42.9 metres, with a power
of 3 kilowatts. Announcements are made
in Portuguese, Spanisli, French and
English.

00O
THE FOUR-MILLION RACE.

Will Germany beat Britain in the race
for the four-millionth receiving licence?
Although the population of the Father-
land is considerably larger than our own,
the licence figures remain remarkably
close. On July 1st Germany had 3,719,594
registered listeners, while the British
total on the same date was 3,756,331.

[elieege)
PRIZES FOR CONSTRUCTORS.

Cash awards totalling £150 are again
ofered in the Manchester Kvening
Chronicle vadio constructional competition
to be held in connection with the Northern
Wireless Exhibition at the City Hall,
Manchester, from October 7th to 17th.

We understand that this year’s compe-
tition will specially encourage the produc-
tion ot apparatus suitable for reception
from Moorside Edge.

The competition will be divided into
four classes, Class I calls for a two-valve,
self-contained set, Class II for a crystal
receiver and valve amplifier, Class III
for a one-valve 1eceiver, and Class IV
for a single-valve H.F. unit.

* Fuller particulars can be obtained from
the radio section of the KFeening
Chronicle, and intending competitors are
asked to send their names and addresses
to the Radio Editor of that journal at
Withy Grove, Manchester.

A 17

NEW ITALIAN BROADCASTER.
The new 20 kW. broadcasting station
at Florence is to begin its transmissions
on October 20th.

[oeRele]
WITHOUT COMMENT.

“The Duke of York has completed a
two screen-grid receiver, with which he
listens to European stations which, when
they hear him tuning in, preface their

announcements with ‘Your Highness,
Ladies and Gentlemen.’ "’—Australian
paper.

00QO

BROADCASTING IN PERPETUITY.

Continuous broadcasting for 24 hours a
day ever since October 1st, 1928, is the
performance claimed by California’s
‘“ perpetual broadcaster,” KGFJ, of Los
Angeles.  This makes a total to date of
25,000 odd hours, and we are ready to
‘“hand it’’ to any American who claims
to have listened all the time.

. coo0o
HAPPY DAYS IN PRISON.

Geelong gaol, Victoria, is the rendezvous
of Australia’s radio-minded eriminals.
According to the British Australian, the
prisoners have bought an all-mains re-
ceiver with their own money. They did
the wiring themselves, making conuections
to most of the cells where there are ear-
phones, and with the exercise vard, where
a Joud speaker has been installed.

0ocoo
AMATEUR-BUILT TRANSMITTER
FOR RUNNING COMMENTARY.

Students of the Budapest Technical
School constructed the short-wave trans-
mitter and receiver which were used re-
cently to broadcast a running commentary

in Brief Review.

on the Budapest University bhoatrace.
The transmitter, which wus carrvied in a
boat. following the rival crews, operated
on 41.5 metres with a power of 10 watts,
and the description was picked up on a
receiver connected to a public address
system.

Short-wave listeners may be interested
to note that the same transmitter operates
every Tuesday, Thursday, and Saturday
-between 7.30 and 8.10 a.m. (G.M.T.).
Reports would be welcomed, and should

be addressed to M.R.C. Budapest
Miiegyetern.
0000
PUBLIC RECEPTION IN RUSSIA.

Public listening saloons are to be erected
in the Moscow area by the Soviet broad-

casting authorities.
cooo

BROADCASTING ELECTRON SHOWER.
Maintaining his reputation as a uni-

versal provider of surprises, Mr.
Orestes H. Caldwell, an ex-member of
the U.S. Federal Radio Commission,

startled listeners to WEAF a few nights
ago when he broadcast the sound of an
electron shower. According to a corre-
spondent, Mr. Caldwell held a battered

radium-dial watch to an instrument
known as the Geiger counter. The
electrons discharged from the radium-

coated dial filtered through the counter,
and the sound of their striking, as sent
through the microphone, resembled that
of a fall of lead shot on a tin roof.
The experiment was under the auspices of
the National Research Council, thus
guaranteeing, it seems, that genuine elec-
trons were used and not lead shot.

B a4y

AMERICA'S NEWEST CONTROL ROOM.

A view in the new Chicago broadcasting

station of the U.S. National Broadcasting Company.

www americanradiohistorv com
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Anode Current
from

A.C. Mains.

forms: it is either of the direct current variety

or in the form of an alternating current. In the
case of the first-mentioned, the current flows continu-
ally in one direction, and, provided there are no vari-
able obstructions, will maintain a steady value until
the supply is interrupted. With A.C., however, the
current flows in waves, and continually changes from
a positive to a negative sign; hence the familiar manner
of illustrating an alternating current as having a sine
wave or sinusoidal form equally disposed either side of
an imaginary zero line, as illustrated in Fig. 1 (a).

For the H.T. anode volt-
age to the valves inf a wire-
less set we must have-a |
direct current perfectly free °
from ripple; consequently,
if the electric supply is of the
A.C. variety, some means
must be devised for convert-
ing it into continuous
current form. These devices
are known as rectifiers, since
they permit current to flow

,l ZLECTRICITY is gencrated to-day in one of two

Wireless
World

O those who have recently converted their sets from H.T.
battery supply to A.C.mains operation, the regulation curve
of the rectifier may at first scem somewhat puzzling. Changes
in the current taken from an H.T. battery within wide limits
are not accompanied by changes in voltage, whereas, owing to
its internal resistance the H.T. rectifier develops a different
voltage for every load. The regulation of the rectifier is here
explained in simple terms and a number of practical examples
are given.

JULY 29th, 193I.

definite value of input voltage and then give curves con-
necting the two output quantities for various values of
reservoir condenser.

Two Alternative Methods.

Regulation curves for some typical rectifying valves
showing two of the alternative forms mentioned above
are given in Figs. 2 and 3, while in Fig. 4 is shown the
general form taken by the regulation curve relating to
a bridge-connected metal rectifier of the Westinghouse
type. These curves assume a constantly maintained
A_C. input voltage, a condition which will not obtain in
a practical case, since even
a well-designed transformer
will not maintain a constant
output under all conditions
of loading. As a rule, how-
ever, the output voltages on
open circuit conditions and
at the full load state will not
vary more than about 4 per
cent. Nevertheless, it might
be worth while to take cog-
nisance of this, as will be

through them comparatively
easily in one direction but
impose a very high resist-
ance to the passage of

ALTERNATING
RREN

/CU T
/\ /\ ZERO

shown later.

When we are dealing with
the design of a set in which
a valve rectifier is to be em-

current in the reverse direction. Few of
these devices possess a linear characteris-
tic; that is to say, the current flowing is
not always directly proportional to the
applied voltage. Consequently, it is cus-
tomary to provide a regulation curve, the

\/

DIRECT CURRENT

\/ LINE

bodied, we can adopt either one of two
alternative methods for determining the
most suitable value for the voltage-drop-
ping resistances, chokes, and other essen-
tial components in the H.T. circuits. One
is to fix these values beforehand, calculate

object of which isto show the performance
of the rectifier under various conditions of

the voltages dropped in the various re-
sistances, and so arrive at a value for the

operation.

The method of presenting this informa-
tion differs widely in many cases. One
form is in the nature of curves connecting
rectified voltage with A.C. input voltage for certain
predetermined values of rectified current, while another
form is to take some selected values of input voltage and
show the relationship between rectified voltage and rec-
tified current. Still another method is to assume a

Fig. 1.—Typlcal form as shown

by oscillogram of (a) an alter-

nating current and (b) an
unsmoothed direct current.

unsmoothed rectified voltage necessary to
meet the requirements of the particular
case in hand, and then, by the aid of
regulation curves for the particular style
of valve rectifier chosen, determine the A.C. voltage the
transformer must give.

Let us take a practical example. Suppose we have
under consideration the design of a three-valve set em-
bodying an S.G. valve, a power-grid detector, and a

A 18
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The Regulation of the Rectifier.— (Right) Full-wave recti-
pentode output valve, and, after assigning suitable values R A S e 2=
to all the components and having taken into considera- condenser across the ’
tion the requirements of grid bias, we decide Rl e ;
eventually that an unsmoothed potential of D O
260 volts at 45 mA.s will meet the case. If 400 l l —- T T o | E"" =}
the curves we have to hand take the form _l - ﬁw* rl <
of I'ig. 2, thg procedure is tq follow along 250 J[ _[ L i ‘
the 260-volt line from the abscissz up to the \ 1] [ | 3 o+
point where it intersects the 45 mA. curve. S 400l \\l\ L[] _L
Now, by following along from the point of g LT 200400 | |
intersection to the ordinates on the left, we o g | N 9 VoL 74 ,j’; Fig. 3.—Another
find that a transformer voltage of 235 +2353 H 250 "‘\'&ﬁ_' ] T_I ﬁs: form of present-
should give the required D.C. output. Now 2 - —— 2’00.,.200 v | ing  regulation
if we allow 4 per cent. drop in the transformer a 200 _i H%&Ls R4 cunves ANIihqsie
o w | Il V.S, connact rectified
secondary the total A.C. volt_age must be, in o N Jr_' i B voTisl Sy oot
round figures, 250+ 250 volts, Should the Eey .\1\}\,__1150'_”]5_, _ | fied current for
8 L ’\'\,O\VOLTS RN & some selected
7 S T R T ‘]‘ =M, > ] A.C. anode poten-
{ i B | " S —- tials, using a
100 * - I
full-wave valve
. 1 R rectifier.
w250 } l
Sobol T T 1 [ 10 20 30 40 50 60 70
z RECTIFIED CURRENT (D.C.)
2 / '
B 200 H.T. voltage, before smoothing, with this current
g k4 load, and the regulation curve tells that we can expect
210 volts. The procedure is then to work backwards
w 4 ¢ p = :
a / // from the rectifier, assigning values to the various
z /// / anode resistances, chokes, etc., so that all valves in
< d 5 2 o 0 o
) 130 /| D the set will be receiving their correct potentials.
$ 150 /f A somewhat similar state of affairs would exist in
N7y the case of valve rectifiers if ihe designer was restricted
0 100 200 300 in his choice of a transformer. Here again it would
RECTIFIED VOLTS (D.C) be necessary to start at the rectifier, havmg previ-
ously ascertained the total anode current required,

Fig. 2.—Above are shown regulation curves con-

necting rectified volts and A.C. annde volts for some

selected values of rectified current for a full-wave
valve rectifier,

particular valve favoured have its curves given in the
form of Fig. 3, the procedure is only slightly different.
Starting from the 260-volt point on the left, we traverse
across until we intersect the 45-mA. line rising from the

abscisse, and so find that a secondary A.C.
potential of 250 + 250 volts is necessary. Now,
making the allowance suggested above, we
arrive at the final value of 260 +260 volts, in
round figures.

The particular style of rectifying device to
which the curves in Fig. 4 relate is designed to
operate with a predetermined A.C. input volt-
age. Consequently, when designing a receiver
in which one of this type is to be included, the
procedure is necessarily modified. For the pur-
poses of illustration, let us take a case where
the total anode current is rather heavy—say,
60 mA.s in all—and the output stage will be
quite content with an anode potential of the
order of 200 volts or so. We can visualise two
valves operated in parallel or in push-pull.

Our first concern is to ascertain the available

A TO

at

near as circumstances
will permit.

receive
operating voltage, or

and, working through the anode circuits, assign

values for the vari-
<

ous components so
that each valve will
its  correct

least a value as

RECTIFIED VOLTS (D.C.)

300

250

200

150

100

‘50

|
L]
L || T Es.‘
e | __l \\_\I_“;_
}— :l a1 -l—«— ——1—T 1 - i—_
ENENEEEEEEEEEE RN
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RECTIFIED CURRENT (D.C)

Fig. 4.—Typical circuit arrangement and regulation curve for a
metal rectifier connecting rectified volts with rectified current

for fixed A.C. input.
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Wanted: A Vacuum Cleaner.
WONDER how many of you are
plagued as much as I am by
itinerant vendors of vacuum

cleaners, face lifters, and similar elec-

trical appliances. In the case of
vacuum cleaners I would not think of
having one of the wretched things in
my house, and think I have been
fairly successtul in queering the pitch
of the manufacturers of these radio-
destroying  monstrosities—in  my
locality at any rate. The trouble is
that they are all fitted with the uni-
versal commutator type of motor,
and while the better makes give little
or no offence at first, owing to the
fact that carbon brushes, well
bedded down, are used, it is not long
before a certain amount of ‘pit-
ting’’ occurs, with conse-
quent interference not only

o one’s own reception but

to that of one’s immediate

neighbours.

In the case of the
cheaper instruments, how-
ever, the interference is
terrible, even when they
are new; even the best
instrument I know—and
this, by the way, is not the
one which 1is popularly
supposed to be the best—
causes interference to a
sensitive set. If induction
motors were to be fitted all the
trouble would be non-existent,
and 1 have proof of this from
tests made with various other
electrical machinery in my house,
including one or two fans and
a large electric washer, all of which
have induction motors. I have never
yet, however, found a vacuum-
cleaner maker willing to supply me,
at any price, with an instrument
having an induction motor, nor have
I found any ordinary vacuum
cleaner which has been demonstrated
to me to fail to give considerable
interference on my set—admittedly,
a fairly sensitive one—even when it
is brand new. The procedure which
I have instructed Mrs. Free Grid to
adopt when one of these gentry call
is as follows:

As soon as the door is opened and

Wireless
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he states his desire to come in and
demonstrate, she at once asks: ‘'Is
your machine fitted with an induc-
tion motor?”” If he replies ““No,”’
he is told not to waste his time
demonstrating.  Most vendors of
these machines, however, are wily
enough to trade upon the fact of a
woman's proverbial ignorance of
electrical matters and say ““ Yes.”
Mrs. Free Grid nearly always catches
them out, however, by at once ask-
ing “Is the commutator a good
one?’’ Most of these people are so
ignorant of the wares they sell that
they at once fall into the trap and
say ‘‘Yes,”” and they become quite
indignant when they are summarily
dismissed with an injunction to go
and teach their grandmother to suck

Commenced to blow.

eggs. Quite a few of them, how-
ever, have a certain amount of
electrical knowledge and skilfully

dodge the commutator trap. These
are permitted to come in and give
a demonstration, and in every case,
so far, they have been proved to be
liars immediately my radio set is
switched on.

The Machine That Blew.

I advise any reader in an A.C.
district who wants a little quiet fun
at the expense of these unhappy and
ignorant salesmen to try this dodge
or a variation of it. In D.C. districts,
of course, there is no alternative to
the use of a commutator motor, but,
fortunately, a couple of large-
capacity condensers put in series
across the motor brushes will com-

JULY 29th, 1931.

pletely cure the interference pro-
vided that the junction of the two
condensers is earthed.

Incidentally, one ‘‘smart Alec,”
who had evidently been warned by
other salesmen of my special needs
in the matter of vacuum cleaners,
did arrive one morning, when I was
out, with a very neat-looking ‘‘ con-
denser”’ pack which he had tem-
porarily fitted to the machine. Mrs.
Free Grid told me afterwards that
his face was a sight for the gods
when the vacuum cleaner com-
menced to blow instead of to suck!

Lightning Arvresters.

A friend consulted me the other
day concerning the utility or other-
wise of a lightning ‘“arrester”’ in
connection with his aerial. As I ex-
plained to him, in the case of a
““direct hit,”’ the fate of an aerial
and its associated receiver would
probably be the same whether one
of these devices was
fitted or not. The main
purpose of them, however
—at least in the case of
those of proper design—is
to conduct harmlessly to
carth static charges which
accumulate on the aerial
and also to deal with
secondary effects produced
by a ncighbouring light-
ning flash which does not
actually score a bull’s eye.

I read in an American
magazine the other day
that the average lightning
flash consists of a heavy current
of fifteen billion ampercs, though as
these billions are of the American
and not of the European variety, the
current is not so great as might be
at first supposed. I have not the
foggiest idea of the value of the cur-
rent myself, nor do I want to know,
but in order to forestall letters to me
asking for the value of shunt resist-
ance to use with ‘a threec-and-
sixpenny voltmeter for the purpose
of measuring this current, I would
inform readers that the Editor has
arranged to have a suitable reply
published in the ‘‘Readers’ Prob-
lems’’ pages of The Wireless World
if any one has the temerity to write
to him and ask the question; ar-
rangements have already been made
with the printers to print the reply
on an asbestos sheet.
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McMICHAEL PERMANENT MAGNET
MOVING COIL LOUD SPEAKER.

The unit in this instrument is the well-
known R.K. permanent maguet chassis
Tt has a 10-inch corrugated diaphragm aund
a massive cylindwical permanent niagnet
G3in. diameterx 33in. deep, ziving an effec
tive flux deusity of the order ot 8,500
lines per sq. em. In the particular spec:-
nen tested the output was aurally uni-
form from 50 to 1.500 cycles, with no per-
ceplible suspension resonance.  Above
1.500 the output rose and maintained a
higher level up to 5.000 cycles, but showed
signs of falling away again at 6,000 cycles
(the highest frequency used in the test).
The general effect is one of crispness and
brilliance with no suggestion of ohjection-
able boom in the bass.

The sensitivity is entirely satisfactory,
and, 1s comparable with that of moving-
coil loud speakers with mains-energised
field magnets.

The unit is housed in a handsome solid
walnut case (18in.x17in. x 9in.). and is
securely mounted on substantial wool
blocks.  The hack is aceustically open and
is protected from dust by a fabric-covered
skeleton panel. .

An output transformer with four altern-
ative primary tappings centrolled by a
rotary switch enables the user to match
the Joud speaker to his output valve and
to make experiments in modifving ths
quality by trying rvatios other than the
optimum.  The range of impedances avail.
able enables the speaker to be matched to
all types of output valve, whether triode
or pentode.

The McMichael permanent
magnet R.K. Ioud speaker
is fitted with a variable-
ratio output transformer
for matching to all types of
power valves including
pentodes,

The price is 12 guineas and the makers
ave Messrs. L. McMichael, Ttd., Slough,
Bucks.
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A Review of the
Products of the
Manufacturers.
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GROSVENOR RED LINE
H.T. BATTERY.
This battery falls within the standard
capacity class and is rated at 66 volts

GROSVENOR RED LINE —— 4
66 VOLT H T. BATTERY RN
MODEL D3BA 66 LY
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Discharge curve of the Grosvenor Red Line
66-volt dry-cell battery, model DBA66.

nominal. In conformity with our usual
custom. the battery was subjected to an
intermittent. discharge through a resist-
ance of fixed value. In the graph show-
ing the discharge curve, the resl periods
are omtted and only the actnal working
hours shown.  The point marked by a x
represents the theoretical cut off point of
the battery based on the assumption that
its useful life ter-
niinates  when  the
F.M.F. per cell falls
to 0.75 volts. It will
Dbe seen, however,
that for approxim-
ately 200 hours prior
to the end point be-
ing reached, the voit-
age is only a shade
higher than at the

o g actual termination of
= i the life of the bat-
tery.  Although the
evidence points to a
working life of some
435 hours, in view of
the above it might
be truer to say that
about 250 hours is the actual life, since at
this stage the adding of a boosting hattery
in series will most certainly be necessary
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to raise the voltage to the correct working
level,

Caleulated on the .assumption that the
end point of the battery is at the 435-hour
mark, each cell gives a capacity of 1.95

t
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Standard capacity 66-volt Grosvenor
H.T. battery for light discharge work.

watt hours and there ave 44 cells in the
battery. The accepted minimum capacity
of cells of the size incorporated in this
battery is 1.5 watt hours each, having
regard to the manner by which the dis-
charge is effected. The quality of the
material and the chemicals employed for
the construction of Grosvenor batteries
are, therefore, of a high standard.

The makers are Grosvenor Electric

Batteries, Ltd., 2-3, White Street, Lon-
don, E.C.2.. and the price of this model,
the DBA 66, is 6s.

[ole el

‘Isomona’ L.F. transformers made in
3 and 1:5 ratios.

*“ISOMONA ” L.F. TRANSFORMERS.

These T..F. transformers are made in
Holland, and are marketed in this country
by ¥. J. Ashton, Ltd., 20, Cheapside,
London, E.C.2. Two samples have been
submitted for test, one with a 1:3 ratio
and the other with a 1:5 ratio.

Measurements show that without D.C.
flowing a primary inductance of 42 henrys
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is attained by the 1:3 model, but’this
falls vapidly on passing a few nullianips of
D.C. through the winding. With 2 mA.
of D.C. flowing, the inductance fell to
25 henrys, and with 4 mA. to 17 henrys.
The D.C. resistance of the primary is
2,250 ohms.

Tho 1:5 sample tested showed an in-
ductance of 14.5 henrys with no D.C.
flowing, and only 9 henrys with 4 mA. of
D.C. To obtain reasonably good results,
the steady anode current passing through
the primary must be kept exceedingly
small, and, furthermore, a valve of com-
paratively low impedance should be em-
ployed. The price of these transformers
is 7s. in each case.

O0o0Q

CRYPTO D.C. TO A.C. CONVERTORS.

The latest models of the Crypto
machines for converting D.C. to A.C. are
now available, mounted in sound-proof
cases in which is included, also, a smooth-
ing equipment. Convertors suitable for
D.C. supplies of from 50 volts to 250
volts, and giving an output of from 50
watts to 600 watts are now listed.

The model submitted for test is rated to
give 200 watts output at 220 volts 50
cycles. Tests showed that the actual
rated output voltage was attained when
the machine was delivering its full output
and that on smaller loads the A.C. voltage
was somewhat higher.  Suitable adjust-
ment of the connections on the mains

transformer in the set, or amplifier, will
be advisahle when the machine is deliver-
ing less than its full load.

The extent of the voltage variation is
not unreasonable for a small machine of
this type. There is a change of some 20
volts only between open circuit condi-
tions and the full load. The regulation
curve shows the measured A.C. voltage
at various output loads and gives, also,
the D.C. input current at 205 volts. It
is a relatively simple matter to compute
the efficiency from the data provided by
these curves.

The illustration shows the machine in
its sound-proof case, but with the cover
removed. Mechanical silence is achieved
l:y mounting the convertor on sponge
rubber and similar material is used as a

Wireless
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seal for the cover, this being fixed in posi-
tion by six milled-head nuts. A fan on
the armature spiudle circulates a current
of air through the
armature tunnel for
the purpose of cool-
ing, and four small
holes in the cover

serve as ventilators.
Neediess to  say,
there is no undue

rise 1n temperature.
Perfectly satisfac-
tory results were ob-
tained when using,
the machine to sup-

ply an all - mains
A.C. radio - gramo-
phone  with  M-C
loud speaker. Theve

was no trace of in-
duction and no ocei-
sion  was lound to
earth  the  silence
cabinet, although a
terminal 1is provided. The smoothing
equipment is well proportioned and serves
its purpose admirably.
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A.C. regulation curve and D.C. input
curve for Crypto 200-watt D.C. to A.C.
convertor,

The price of the 200-
watt model in silence
cabiret, as illustrated,
is £19 5s., the con-
vertor only costing
£14 15s.  The makers
are Crypto Elecirical
Co., Ltd., Acton Lane,
Willesden, London,
N.W.10.

Crypto 200-watt D.C.to A.C. con-
vertor mounted in silence cabinet
with cover removed.

00 Cy

NEW FERRANTI CONDENSERS AND
SYNTHETIC RESISTANCES.

A new range of fixed condensers en-
closed in metal cases and intended for use
in mains sets has been introduced recently
by Ferranti, Ltd., Hollinwood, Lanca-
shire. 'L'hese are tested at 500 volts A.C.,
and their working potential is 250
volts A.C. 375 volts D.C.

Three sizes are available :—the type C7,
1 mfd., type C8, 2 mfds., and type C9. 4
mids., the prices being 2s. 4d., 3s. 3d.
and bs. 6d., respectively.

These coundensers are fitted with solder-
ing lugs, but the 1 mifd. size can be ob-
tained fitted with terminals, its official
description being the type C10, and the
price is 2s. 6d.
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The new synthetic resistances are in-
tended for use in circnits where the energy
to be dissipated is small, such as decoup-

New Ferranti mains condensers in metal cases, synthetic resis-
tances and special holders.

ling resistances in bias circuits and
H.F. stopping resistances in the grid cir-
cuits of power valves. They are available
in values ranging from 20,000 ohms to 5
megohms, and the price is 2s. in each case.
Special holders for baseboard mounting

cost 9d. each.
o000

ELLISON FILAMENT TRANSFORMER.

Made by the Ellison Manufacturing Co.,
Ltd., Dragon Works, Harrogate, this
transformer 1s designed to deliver up to
6 amps at 4 volts. The primary is tapped
for 200-, 230-, and 250-volt A.C. supplies
of the order of 50 cycles, and the output
winding is provided with a centre tap. A
test was made on a 240-volt 50-cycle
supply, and we found it advisable to em-
ploy the 250-volt tapping. The output

Ellison heavy duty filament transformer
giving up to 6 amps. at 4 volts.

veoltage was exceedingiy well maintained,
varying only 0.22 volt between open cir-
cuit conditions and the full load of 6 amps,
the respective values being 4.2 and 3.98
volts (RMS). The price is 21s.
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Marchese Marconi’s Talk.

Few of us have heard Marchese Mar-
coni’s voice. I doubt even whether many
of the short-wave ¢ fans,” who ravely
miss much, have heard the famous Ttalian
speaking from his yacht, The Klettra.
But to-night Uncle Tom Cobley and all
will hear the inventor of wireless speak-
ing about the pioneer days in a talk
from the National transmitter at 9.20.

0000

The Egg Stood Up.

1t was a British research worker, 1
think, who likened Marconi’s invention
of wireless to that ingenious little artifice
of Christopher -~ Columbus, who con-
founded the wiseacres by proving that
an egg could stand up—if vou first gave
it a gentle crunch at one end. ** We all
knew about the egg,”” said the scientist,
“but it was Marconi who made it stand
ap.”’

0000
Mr. Whitley Takes Notes.

Immediately the name of Mr. J. H.
Whitley, ex-Speaker of the House of
Commons, was mentioned in connection
with the Chairmanship of the B.B.C.,
people in the know remarked that suel
an appointment would be no mere poli-
tical move to supply Savoy Hill with an
angust figurehead. And they were right.

0000

The Big Five.

I hear that Mr. Whitley sot a pre-
cedent by attending the lust meeting of
the B.B.C. Control Board. The Coutrol
Board 1s not to be confused with the
Board of Governors, which limits itself
to broad questions of policy, but is inti-
mately concerned with the practical side
of broadeusting. not disdaining to take a
hand in programme arrangement where
such intervention seems necessary.

The Big Five who comprise the Control
Board are Messrs. (Yladstone Murray,
Roger Eckerslev, Goldsmith, and Loch-
head. presided over by Sir John Reith or
Admiral Carpendale.

cooo0
Keeping in Touch.

By deciding to sit on this Board, the
Chairman of the Governors has indicated
his intention to keep in touch with the
routine side of the business, and it would
not be surprising if some very practical
results were to follow in the course of
the next few months.

0000

The Night School.

Those who hope for a leavening of the
Sunday progranmmes nced not expect Mr.
Whitley to be their standard beaver; he
is, however, strougly opposed to extremes
and, if necessary, will not hesitate to curb
the zeal of the educationists who would
like to make Broadcasting House a rival
to that other great night school—the
Polytechnic—just across the road.

[eNoNeNe)

“The More We Are Together.”’

Talking of Broadcasting House. it is
interesting to learn that the B.B.C. will
use every effort to pack the whole staft
into this not over-large building. The
staft are known to be very loyal and full
of esprit de corps, and it now seems that
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By Our Spectal Correspondent.

their ideal of working ‘“shoulder to

shoulder ”” will soon be gloriously realised.
0000

Any Offers?

Certain it is that Savov Hill will be
corapletely evacuated.  The lease has,
however, at least forty yewrs to rum, and
the B.B.C. are wondering who can be
found to rent an attractive building con-
taining nine studios—one of them a con-
verted Turkish bath, decorated to re-
semble a Chinese drawing-room.
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THE KING’S BROADCAST. His Majesty

photographed before the new microphone

during the royal speech at the opening of

the King George V. Hospital at Ilford on
July 18th.

Paul Robeson in the Studio.

Paul Robeson, whose rich voice seems
to have been specially fashioned for the
microphone, is to broadcast in October.
He will take his original part in “Em-
pevor Jones,” the McNeil play in which
he first attained fame in London three or
four years ago.

[oNeNeNe)
Another German Escape.

Not the least exciting of the * Escape
narratives was that of Herr Justus.
Another German is to contribute to the
series on August 8th. He is Korvelten-
kapitin Herman Tholens, who was second
in command of the cruiser Muinz, which
was sunk in 1914 during the British raid
on Heligoland. Taken prisoner, he was
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sent to a camp in North Wales, whence

he got a message to the Fatherlund to

send o submarine to help him away.
0000

A Thriller.

On August 6th (National) and 7th (Re-
gional) a thriller entitled ¢ The Bunker
al. the Tifth,” by Marcus Dods, is to he
broadcast. A goll course provides the
setting for this mystery.

0000
Tine Synchronisation Test.

Quite the most daring experiment in
cvnchronised broadcasting vet tried in
this country will be carried out on Sun-
day next, when an attempt will be made
to run Newcastle on 479.2 metres—the
wavelength of Northern Regional.

It would be difficult to teach the
B.B.C. engineers anything fresh about
synchronisation, having regard to theiv
long experience of simultancous broad-
casting on the common wavelength of
288.5 metres, but hitherto the practice has
been confined to the low-powered and
widely spaced relays.

0000
A Boon to Newcastle.

The engineers themselves do not seem
to be highly confident that the test will
succeed, but here’s lnck to them. The
result of the test, which will continue
throughout August, means a lot to New-
castle listeners, who at present get
National fare from their local station and
merely a repetition from their only
alternative, Duventry 5XX.

cooo

Listening at Street Corners.

I like Mr. St. John Ervine's suggestion
that penny-in-the-slot listening  posts
should be established at street corners.
As he explains in ““ Time and Tide,"” there
are occasions when, being absent from
home, one wishes to listen to a programme
but can scarcely trespass on the good
nature of a private householder.

But why bother to install listening
posts?  Why couldn’t the man-in-the-
street pop into a telephone box, insert his
twopence, call  ‘““wireless,” and be
switched through tn the Savoy Iill control
room for a few minutes of Jack Payne?

0000
A Jackobite Rebellion.

Jack Payne, the Zoo, the weather, and
G. B. Shaw are among those phenomena
that attract publicity without apparent
effort. Jack Payne, for instance, now
finds himself the centre of a whirl of
controversy. The Jackobite party stand
for Jack and none other, while the anti-
Jackobites allege that he needs a rest,
s consumption, wants to leave the
B.B.C., and, in a word, is fed up.

[l oo Ne]
The Most Popular Turn.

All these allegations are untrue. Jack
is not leaving the B.B.C., one reason being
that he provides the most popalar of all
turns at the microphone. Every week
listeners send him nearly 400 letters, far
in excess of those received by any other
department at Savoy Hill. Nor. as has
been suggested, is the B.B.C. prepared
to pay another £20,000 per annum for an
additional band to supplement Jack
Payne and his boys.
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the FEditor.

The Editor does not hold himseif responsible for the opinions of his correspondents. .
Correspondence should be addressed to the Editcr, ** The Wireless World,” Dorsst Housz, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address.

THE NIGHTINGALE.

Sir,—The article, ¢ Nightingales and Needle Scratch,” in
the July 15th issue of your paper might, if taken seriously, mis-
lead a number of broadcast listeners.

There has been a certain amount of controversy in the Press
as to how the song of the nightingale is broadcast. We have
even heard how the poor bird has been caught, caged, and
forced to sing—by gentle persuasion or otherwise—into the
microphone. 1t is now suggested that the B.B.C., so as not
to disappoint listeners, resort to gramophone records.

I cannot help thinking that the writer of your article has
not listened very carefully to the broadcasts of the nightin-
gales, otherwise he would have heard the striking of the sur-
rounding village clocks and other extraneous outdoor noises
which accompanied the singing of the birds.

This broadcast has, for the last four years, been made from
my home, and, as I have been present upon nearly every occa-
sion, I can assure ‘ Mr. Free Grid ** that nothing but a genuine
broadcast of the actuzl bird singing takes place, and that there
has been no necessity to resort to any ‘‘ Maskelyne and Devant ™
tricks. G. A. VANDERVELL.

Loudon, S.W.3.

POOR SETS IN SCHOOLS.

Sir,—Your speciul correspondent, under the heading of
¢ Broadcast Brevities,” in a recent issue, refers to a demon-
stration arranged by the B.B.C. ‘“‘to provide educational
authorities with a standard by which they can judge the quality
of reception obtained in Scottish schools,” and considers that
“jt would be a good thing if similar demonstrations could be
given in other parts of the United Kingdom.”

May I point out that the Central Council for School Broad-
casting has arranged several demonstrations for teachers in the
past, but the difficulty has been, apparently that the attendance
at such demonstrations has not justified the expense.

However, a recent demonstration in Nottingham was quite
a success. At that meeting it was evident that a large pro-
portion of the receivers in local schools was obsolete, and
(mercifully !) in disuse. Quite a number of teachers explained
how they had collected £20, £30, £40, and even £45 “in the
early days,”” and purchased a school receiver which was not now
worth £5. Many of these teachers would willingly go to the
trouble of raising the required cash for the purchase of new
receivers if they knew that they would get satisfactory results
this time, and 1if they knew what kind of receiver to buy.

May I point out that a school receiver : —

(a) Need not be ¢ super-selective,’”” since it is used chiefly
in the daytime.

(b) Must obviously have a generous undistorted power output
(B.B.C. recommend 600 milliwatts as a minimum), but that,
since speech is required rather than music, a moving-iron
speaker is suitable, the latter giving (according to the B.B.C.
demonstrator) quite as good quality as a moving coil.

Nottingham. B.R.S. 521.

ABOLISH LONG-WAVE BROADCASTING?

Sir,—In these days of complicated tuning arrangements,
band-pass filters, and superhets, nobody with any knowledge
of receiver design would deny that the greatest problem is to
obtain satisfactory results on both the long-wave and medium-
wave bands. It 1s not easy to construct a band-pass filter to
work equally well on both wave ranges, and a ‘‘superhet,”
to work well on the medium waves, is poor on the long waves;
and switching devices become very complicated. Therefore,
why cannot the long-wave stations be gradually abolished, and
all broadcasting be done on the medium wavelengths of from
200 m. to 550 m.? The Americans bave always confined them-
selves to this band, even without limiting the numbers of
their stations to the extent that exists here, and the design

of their sets is very much less complex than ours. Now that
our manufacturers have to face the competition of American
firms, their chances of keeping level would bLe greatly enhanced
it they had only one wave range to cater for, and the designs
could be very much more efficient and yet simple and effective.
American sets with only one range are selling over here, and
the purchasers evidently do not teel the loss of long-wave
reception, so why cunnot our manufacturers follow the same
example ¢ SIMPLICITY.”
Coventry.

Sir,—The Editorial in your July 8th issue concerning the
National Transmitter operating on the long wave should, we
suggest, be considered of great importance for an additional
reason to those that you have put forward.

It is a welj-known fact that American radio set manufac-
turers have not swamped the English markets, because of the
inability of their receivers to operate on the long waves. If
the National Transmitter merely becomes a duplicate of some
mediuni-wave programme, the chances are that the Americans
will flood the market to the detriment of British manufacturers.

The B.B.C. have it in their power, at any rate, to help to
stem this invasion. ROBERT COOMBER,

Worcester. F. W. Coomber and Son.

THE AMATEUR.

Sir,—I do not think Mr. Kay really meant to beliitle the
amateur’s efforts to an extent to justify the vehemence displayed
by some of his opponents. On the other hand, your correspond-
ent ““N. L. Spottiswoode ’’ is surely overstepping the mark a
little when he suggests that the listener owes a debt to radio,
not radio to him.

1 would say—and I believe the majority of unbiased readers
of your journal will agree—that radio has much for which to
thank the listencr. Does Mr. Spottiswoo:de imagine that the big
valve manufacturers would have reached the present stage of
perfection in their products were it not for the tremendous im-
petus derived from the revenue-producing listener, and do not
these remarks apply with equal emphasis to other manufacturers
of radio apparatus, transformers, etc.?

Agreed all he says about the work the amateur has done, and
continues to do; but is it an essential feature of his work that
the science of radio should be developed first and foremost for
the broadcasting of standard frequencies, transients and the
like? If so, who does Mr. Spottiswoode propose should pay
for the stations?! The listener? I am afraid such a proposition
would fail dismally.

All honour to the amateur and the pioneer, but let us at least
have the benefit of his work for the good of the community.

Streatham, A. R. OSBORNE.

Sir,—Mr. Schnell enters the lists from a somewhat different
angle—that of the American amateur. That being the case, I
have no doubt that most of what he says is correct, as the
American enjoys greater facilities and encouragement than does
his British contemporary.

I have no doubt that the average British amateur could be of
considerable use to the services for relaying of messages, etc.,
since only enthusiasm and a simple retroactive circuit plus a
slight knowledge of the Morse code would be necessary.

The real trouble seems to be that the average amateur pays
too much attention to the social side and insufficient to the
mathematics of the business, so that he has no theoretical peg
(except a few rather doubtful sun spots) on which to hang his
practical operations.

Let us clean up this Q.S.L. card husiness and get down to
some real worl; then, and only then, can the young amateur
of to-day successfully withstand attacks without having to shelter
behind some exceedingly useful work done by the old stager.

Worcester Park, Surrey. L. A, C. LAWLER.
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Replies to Readers’ Questions
of General Interest.

Technical enquiries addressed lo our Information Departinent are used as the basis of the replies which we publish in lhese
pages, a selection being made from amongsl those questions which are of general inlerest.

The Effect of Environmernt.

My newly constructed 2-v-1 A.C. mains
receiver 18 lacking in stability on
wavelengths helow about 300 metres
when operated in my own home. (O
taking the set to another house on the
same electrival supply system, I find
that there is no sign whalsoever of
instalnlity, even at the cxtreme lower
end of the tuning scale.

I have not yet started any attew pls
to trace the cause of this instahility,
but should be very interested to know
what the effect I have described may
wndicate,

It seems fairly-certain that your own
earth connection is of muach higher re-
sistance than that at the house in which
the set behaved as it should. Of course,
there is the possibility that when the
second test was made, the mains voltage
was extremely low. but we think this
can be ruled out.

Modern sets of the more sensitive kind
are extremely susceptible to the ill elfects
of a high-resistance earth connection.

0000

Superheterodyne I.F. Amplifier.

Would any advantage he gained by replac-
ing the tuned anode coupling between
the 1.1, ralve and second detector o}
the DBand-pnss Superheterodyne with
another bund-pass filler coupling?
Unless considerable alterations are to be
made in the design of the set, we cannot
recommend this course. The varions cir-
cuits were planned on the assumption that
a certain amount of high-note loss would
take place in the I.I'. amplifier, und com
pensation was accordingly introduced in
order to prevent over-accentuation of the
lower audible frequencies.
o000

Frame or Mains?

It is quite impossilile for me to erect an
outdoor, or even a qood indoor, aerial.
Which would be the more efficient—n
frame or a so-called ““mains”’ qerigl?

The behaviour of a mains aerial is
notoriously inconsistent. and it is quite
impossible, without actnal experience, to
predict what results will be obtained from
it in any particular locality. On the
whole, however, we think it true to say
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that an aerial of this kind has as a rule a
larger signal pick-up than a frame of the
largest size likely to be tolerated in the
home.

coco

Combined Detector and Output Valve.

1 was interested in « description (puh-
lished in your issue of May 13th) of
a single-valve loud speaker set for
operation on D.C. mains.  Unfortu-
nately, I live rather too far from the
nearest station for this arrangement to
be suitable in vy case, but should
imagine that with the addition of «a
single H.F. siage of relatively low
efficienry, a set with sufficient sensi-
trvity conld be decised.
1f wyou think that this would he
satisfuctory, will you please yive me
a diagram showing how the ﬁlm/u nt
circuits of a two-ralve receiver on
these lines should he arranged? It
is proposed to use indirectly heated
D.C. mains valces.
Theve is no reason why a pentode, acting

make clear the method of oltaining bias
for the H.F. valve.

Although a grid circuit decoupling re-
sistance (R) and condenser () are shown,
it should perhaps be pointed out that these
may not be necessary if a low-gain H.F.
stave 1s employed ; also it must be realised
that slightly move cifective smoothing than
that suggested in the paragraph to which
you refer may be necessary when an extra
valve is added.

co0O0

The Same Cost.

When charging L.T. accumulators directly
from D.C. mains, it 1s « foct that it
costs as much to charge u s[ng//e hat-
tery as a large mumber of edlls?

Yes; assuming a normal supply voltage
of about 250, it would be possible to re-
charge uearly 100 cells for exactlly the
same expendilure as for a single cell—let
alone a single hattery.  The veason is that
when a few cells are Leing charged, the
greater part of the wabtage consmmed is
dissipated in hedting a resistance. As the
number of cells on charge is progressively

MAINS RES.

R BIAS RES.
3n

+
D.C. MAINS

Fig. 1.—Heater, cathode and grid return circuits of a D.C. mains set with combinel

detector-output

as a combined detector-output valve,
should not be preceded by an H.F. stage,
in order that signal input to the rectifier
may be increased. A recommended
method of connecting the heaters and
cathodes is illustrated in Fig. 1; we have
added grid circuit connections in order to

www americanradiohistorv com

pentode and once M.F,

stage,

increased. tlie necessary voltage-reducing
resistance becomes lower in value, due to
the larger hack-E.M.F. of the cel!s, and
consoquently the wasted wattage becomes
less and less until a point is 1mchod where
practically no added resistance is required,
and where consequently there is no loss.
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Fitting -an H.F. Potentiometer.

The acrial circuit of my “2-H.F." re-
ceiver 1s as shown on the attached
sheteh : will you please show me how
to fit an aerial input resistance poten-
tiometer to act as volume control?

With a circuit arranged as in your
own set, it is a very easv matter to make
this addition. The potentiometer may be

Fig. 2.—Potentiometer volume control
added to an existing receiver.

connected externally if desired; all you

have to do is to join the ends of the re-

sistance element to the aerial and earth
terminals and to transfer the aerial con-
nection to the potentiometer slider.

I'hese connections are shown in Fig. 2.
The potentiometer should have u resist-
ance value of from 25,000 to 50,000 chms.

0000
Trimmer Controls Regeneration.

An external trimming condenser 1s con-
nected across the H.F. tuning con-
denser of the 1-v-1 set which [ hav
just completed. This control does not
seem 1o he worlking properly, and at
a certain setting self-oscillation 1is
produced. 1 cannot see any rTeason
for this, as the condenser iz not in
any way associated with the reaction
circuit,

We are afraid that this mnst be taken
as an indication that vour set is lacking
in stability ; as soon as the various cir-
cuits are brought into resonance at ap-
proximately the same wavelength, H.F.
oscillation is produced. This. of course,
has nothing t{o do with the trimmer per
se,; the same effect would be evident if
the H.F. tuning condenser could be ad-
justed independentlv.

w000
Automatic Bias Conversion.

If it is possible to do so, will' you
glease describe in simple terms how
the output valve of a set, originally
designed for huttery feed, hut now
deriving its H.T. supply from an eli-
minator, may Le biased automntically,
without maling any internal altera-
tious?

This is rather a difficult question to
answer in general terms, but briefly the
procedure is as follows :

Wireless
World

Insert a bias resistance of the correct
value, as ascertained by caleulation, be-
tween the H.T. negative terminals of set
and eliminator. Next, connect the exist-
ing **G.B. negative’ lead to the H.T.
negative terminal of the eliminator through
a 100,000-ohm resistance. Finally, join
the point to which the G.B. negative
wander lead is conuected to the nearest
“earth ** point through a 2 mid. cou-
denser.

0000
Condenser Breakdowns.
Although my l-v-l mains-operated receicer
generally works well, I have had
trouble on several occasions througyl
breakdowns of smoothing and by-pass
condensers.

! am sending you a diagram of the
get, and should be obliged if you
would look over it, and say if there is
anything wn the circuit arrangement
that might uccount for these recurring
condenser failures.

Wé see that you are using a power
rectifying valve of the normal directly
heated type, which begins to function
almost as soon as the supply current is
switched on. The receiver valves, on the
other hand, are all indirectly heated, and
warm up quite slowly; in fact, they do
not pass any anode current until many
seconds after the rectifier has reached its
normal operating condition.

This means that theve will be an initial
rise of H.T. voltage, and the condensers
will be subjected to a much higher pres-
sure than the normal working voltage.
Accordingly, they should have a larger
factor of safety than those used in a
similar receiver where at least one of the
valves is ‘of a type which will begin to
consume anode current as soon as the
rectifier begins to deliver it.

cooo

Decoupling a Milliammeter.

When I attempt to take a reading
of the total 11.7. current conswinp-
tion of my receiver by joining a mal-
Liammeter between the H.T'. neyative
terminal of the sel and the negative
terminal of the H.T. accummlator
battery, 1 find it impossible to yet a
true reading, as self-oscillation then
tales place. How can this be pre-
vented? Would it be possible tem-
porarily to *“decauple’ the nilliam-
meler an some way

A measuring instrument connected in
the way vou describe may be regarded as
an addition to the internal resistance of
the source of H.T. supply. This being
s0, the decoupling resistances included in
the normal nanver in a veceiver should
be effective in preventing self-oscillation.

Possibly, however. as You are using an

H.T. accumulator battery. presumably of

low internul resistance, you have found

it unnecessary to include these decoupling
devices, and it would certainly he very
wasteful to do so merely for the sake of
making a measurement of anode current.
We suggest that the simplest way of ob-
taining a true reading is temporarily to
short-circuit the input grid impedances of
all HF. and T.F. valves. In the case
of a normal type of receiver, this should
not have any effect on anode current, but

JULY 2z¢th, 193I1.

will prevent the possibility of self-oscilla-

tion either at high or low frequency.

cooo
Spoiling a Filter.

In order to reduce the sensitivity of my
recewver for local-station work, I pro-
pose to fit a two-way switch, so that
the normal filter coupling condenser
of 0.01 mjd. may be replaced by a
capacity of 1 mfd., which I find gives
adeguate coupling when very strong
signals are heing received.

One can hardly countenance this pro-
posed arrangement. By using such a
weak inter-cirenit coupling as that pro-
vided by a condenser of 1 mfd., there will
be no tendency whatsoever for the filter
tuning to broaden sufficiently to embrace
sidebands, and the main object of this
arraugement will be defeated. Worse
still, this loss on sidebands. will take
place when strong Jlocal transmissions,
from which high quality is naturally ex-
pected, arve being received.

cooo

FOREIGN BROADCAST GUIDE.
COPENHAGEN

: (Denmark).
: Geographical position : 55° 41" N., 12° 35'E.
. Approximate air line from London: 598
i miles.

: Wavelength : 281 m. Frequency :1,067 ke. :
: Power : 1 kW. :

Time* = Central European.
(*Coincides with B.S.T.)
Standard Daily Transmissions.
: 0730 BS.T. (weekdays); 0830 (Sun.).
i physical exercises ; 08.30, relay of Cathe-
dral service (10.00 Sun.); '12.00, luncheon-
hour concert; 15.30, musical broadcast :
20.00, main evening programme ; 23.00,
dance music (Sun., Tues., Thurs.,, Fn,

Sa}.).

Male announcers only. Call: Kébenhavn
i Kalundborg (phon.: Key - oben - harven
Karl-oond-borr) og Danmarks hortlslg-

sdnrér (short wave transmitter). Announce-
ments in Danish only, except for trans-
missions: of international interest, when
details are also given in the French, German

i and English languages.

i No interval signal, but end of transmission is
frequently marked by three strokes on a
gong.

When late broadcasts are carried out a time

i signal and chimes are relayed from the

: Copenhagen Town Hall at midnight CE.T

i Closes down with the words: Hermed er
programmet slut for iaften (Herewith the
programme terminates to-day) : Vi meddeler
dem programmel for imorgen (we give you
to-morrow’s programme) Glem ikke at
soelle antennen (don’t forget to earth your

i aerial). God nat, God nat (Good Night).

i The National Anthem, Der er et yndigt Land,

i s played on occasion.

i Relays: Kalundborg, 1.153m. (260 ke.),

i 10kW.; Skamleback (OXY), 3151 m,

i (9,520ke). 05 kW.
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