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and D.C. Transportables, Enemains, 510
Calculations Simplified, 675
Conversion, Suggestion for, 668
Four," Regentone, 176
from D.C., 438
Mains Operation, Converting a Battery Set for,
169
Model, Lotus Mains Transportable, 148

Operated Relay, 76
Receiver, Model 32, Ferranti, 40
Three, Pre- Selection, 197, 224
to D.C., 363
Acoustic Reaction, 443
" Adaptadisk," Weedon, 490
A.E.D. Log Law Volume Control, 642
Pick -up and Tone Arm, 250
Aerial Capacity, Effect of, 644
-- Coupling, 116, 190
Loading, Removing, 495
Safety Fuse, Spa, 580
Suspender, Spa, 580
to Loud Speaker, From, 192, 241, 266, 298, 349,
381

Wire, High Grade, 25
Aerial -Grid Transformer, Double -wound, 161
A.F.S. L.P. Transformer, Ferranti, 122
All A.C. Quality Amplifier, Wireless World, 308
Radio -Gramophone (Quality Unit), 502
A.C. Set, Self Contained, Loewe Type E. B.100, 354
" All -in-One " Meter, Pifco, 25
" All -in " Terminal, Clix New, 182
All -wave Mixed Filter, 252
Receiver, Designing an Efficient, 141
-- Reception, 75
Alternative Long -wave Programmes (Editorial), 366
Amateur Spirit, Rekindle the, (Editorial), 645
Amateurs' Part in Wireless Development, The (Editorial), 615
America and Ourselves (Editorial), 445
Recent Developments in, 138
American Screen Grid Valves, New, 451
Design, Trend in (Editorial), 669
America's New Broadcasting Centre, 342
Amplion A.C.2A. and A.C.6 Loud Speakers, 552

-A.C.

Battery Transportable, 538

Two -valve A.C. Mains Set, 66
" Andy " Accumulator Carrier, 158

Anode Bend Rectifier, Smooth Reaction with, 195
Current, Economy in, 22.2
Current, Total, 306
Voltage, Losing, 468
Atlti- fading Device, 28
Apparent v. Actual Sensitivity (Editorial), 421
Appleby Components, 121
Asymmetrical Filter Tuning, 613
Tuning Peaks, 280
Atlas H.T. Eliminator, Model A.C. 244, Clarke's, 464
Output Choke, Model C.P.311, 610
Rheograd, Clarke's, 278
Short -wave Coils, 182
Auction L.F. Transformer, 181
Automatic Bias, 468, 584, 614, 668
Volume Control, 103
Auto- Transformer Coupling, 28
Output, 420
Avoidable Interference (Editorial), 133
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Resistance Calculations, 161, 495
. Voltage, Measuring, 444
Binocular Chokes, 190
Block Condensers, Heayberd, 465
Bon Marché Super-Six Radiogram, 568
Book Reviews, 70, 325, 602
Books Received, 44, 70, 81, 112, 156, 240,

536, 565, 595, 628, 656, 679

512,

544,

602, 655

Bordeaux- Lafayette, France (Broadcast Guide), 496
Breslau, Germany (Broadcast Guide), 364
British and American Valves, 279
Bono Czechoslovakia (Broadcast Guide), 132
Broadcast Brevities, 23, 45, 71, 97, 123, 159, 183, 213,

237, 275, 295, 338, 350, 385, 405, 437, 461, 486,
519, 545, 574, 608, 634, 664, 689

Guide, Foreign, 28, 50, 76, 104, 132, 162, 190,
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222, 252, 280, 364, 390, 420, 444, 468, 496, 524,
554, 584, 614, 644, 690
Relay Services (Editorial), 29

Broadcasting is No Longer a Monopoly (Editorial),
on Other Wavelengths (Editorial), 497
Power, Competition in (Editorial), 77
Sources of Revenue for (Editorial), 105
Ultra -Short -Wave, 526
Brooke's Wireless Accessories, 99
Burndept A.C. Receiver, 94
Burton, S. G., Coils, 464
" Byldurone " Cabinets, 24
By -pass Condenser, Testing a, 584
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391

Cabinet Design, Something New in, 367
for Super -Selective Six, 641

Cadiz EBC (Spain), Time Signals, 54
Call Signs and Changes of Address, New, 14, 36, 137,
240, 476, 516, 596

Capacity Test Set, Sullivan, 688
Car Battery, The, 468
Set, Bias for the, 523
Carrington Cabinet for Wireless World Four, 72
Catalogues Received, 73, 93, 158, 182, 236, 260, 316,
360, 439, 518, 580, 632, 667
Cathode Ray, Television bv, 286

Celestion D.20 Chassis, 121
Type W.5 Pick -up, 666
'Cello, Electrical, 572
Charging Current, Measuring, 76
Children's Hour, The, 296
Choke, Making a 30 Henry, 91
Chokes and Bobbins, Sound Sales, 278
Circuit Testing Adapter, Sifam, 25
City Reception Conditions, 251
Clarke's Atlas HT. Eliminator, Model A.C. 244, 464
Atlas Rheograd, 278
Clix New " All -in " Terminal, 182
Vertical Anode Connector, 215
Club News, 8, 56, 110, 144, 230, 285, 312, 348, 426, 455,

Comparing Detector Valves, 427
Compensation for High -note Loss, 27
Competition in Broadcasting Power (Editorial), 77
Competitive Programmes (Editorial), 223
Composite Output Circuit, 443
Condenser Spindle, Earthed, 75
Spindles, " Live," 189
Working Voltage, 131
Constant Band -width Filters, 390
Square Peak Coil, Varlet', 609
Controlling Volume, 202
Converting a Battery Set for A.C. Mains Operation, 169
a Power Grid Detector (R.P.), 553
Correcting Pick-up Characteristics, 142
Correspondence, 28, 48, 74, 129, 160, 220, 244, 269,
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304, 361, 388, 417, 441, 466, 492, 521, 549, 581
611, 638, 661

Cortlandt Street, New York,
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Coupling Condenser Values), 189
Crystal Glocjc the, 69
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264, 290, 317, 353, 377, 394, 433, 457, 482, 509,

Damaging Valves, 613
Dario Range of Valves (Valves Tested), 127
D.C. Band -Pass Five, 106, 151
Mains Three, 665, 670

532, 624
Coil Screens, 443
Coils for Super-Selective Six, 642
Non -uniform, 189
Coil -Switching, Simplified, 222
Columbia Model 309 Two Station Regional Set, 23
Pedestal Model 310, 326
Colvern Coils for Pre -Selection A.C. Three, 278
Combined Reaction and Tuning Coil, 76
Commercial Set, Modifying a, 496

Balanced Armature Loud Speaker, Wufa, 580
Balloon Drift by Wireless, Tracing, 603
B. and J. Nickel-Iron L.F. Transformer, 642
Band-pass Detector Unit, 50
Filter, Mixed, 280
Filter, Inductive, 78
Filter, New, 164
Five, D.C., 106, 151'
Four " Adjustments, 553
Barcelona, EAJ1 (Spain), Broadcast Guide, 50
Battery Bias, Temporary, 524
Charging Polarity, 644
Resistance, 27
Valves for Power Detection, 190
Battery- to -A.C. Conversion, 27, 189
B.B.C. Time Signals and the Moon, 228
Becol Former, Deepwing, 579
Formers, New, 47
Bel-Canto Model R.G.4 Radio Gramophone, 118
Belling -Lee Midget Wander Plug, 216
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Background Noises, 496
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Current for Nothing, 103
Rating Exceeded, 554
Topics, 15, 37, 60, 92, 119, 145, 280, 201, 233,

Belling-Lee S.G. Anode Connector, 303
Bias and Decoupling, 524
for Battery Sets, 468
for the Car Set, 523
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Mains Transportable, Pye D.C.4.D.,378
" Regional One," A, 508, 690
Valves, First Indirectly Heated, 5

Wiring, 524

Deaf Aid, Making a, 395
Dearer "'l'ime of the Air," 528
Deepwing Becol Former, 579
Design, Radio, State of Flux in (Editorial), 525

Detector Conversion, 640
Distortion, Avoiding, 529

Stage, The (Modern Terms Defined), 411
Valves, Comparing, 4.27
lectric losses, 104
Differential Condenser, Lotus, 642
Reaction, 104
Directly- and Indirectly- heated Valves Combined, 524
" Disc Drive, Polar, 182
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Distant Reception (Editorial), 51
Volume Control, 420
Distortion, Detector, 5.29
Double -Core Chassis, Wates Model 31, 517
Filters, 340, 554
Push -pull Transformer, 72
Volume Control, 680
I rouble -wound Aerial -grid Transformer, 161
Dry Batteries, Exide, 182
Battery Limitations, 221
Cell 1..'l'. Batteries, 680
" Drydex " H.T. Battery, 465
D.20 Chassis, Celestion, 121
Dual Range Coils, 5.23, 571

Range Frame Aerial, 12
Range Voltmeter, Ripault's, 98
Dubilier, A.C.3, 684
Duplex Telephoning, Single Sideband, New System of,
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" The Last Component," 231
Earth Bowl, " Eelex " Testing Prod and, 518
Connections, 190
Everything (Hints and Tips), 681
Plate, " Vee," 121
Tube, Wearite, 688
Earthed Condenser Spindle, 75, 583
Ear as

Echoes, Wireless, Timing of, 2, 43
Economy in Anode Current, 222
Valves, 306
Eddystone Short Wave Coils and Components, 413
Ediswan Power-Pentode, 2, 662
Editorial Comment, 1, 29, 51, 77, 105, 133, 183, 191,
2.23, 253, 281, 307, 341, 365, 366, 391, 421, 445,
469, 497, 525, 555, 585, 615, 645, 669
" Eelex " Testing Prods and Earth Bowl, 518
" Efen " Fuses, 666
Ekco Model 313 Three -valve All-Electric, 17
Electrical Cello, 572'
Reproduction of Organ Music, 4
System of the Pick -up, 408
Electric Gramophone, Philips' De Luxe, 11
" Elfson " Moving Coil Loud Speaker, 490
Ekco A.C. Model 312, 630
Eliminator Feed Arrangements, Correct, 874
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Output, Increasing, 496
Voltage Measurement, 49
Emission, Failing, 131
"Empress of Britain," Wireless on the, 567
Enemains A.C. and D.C. Transportables, 610
Enemain's Midget Valve Screen, 551
E.R.P. H.T. Battery, 552
Screen -grid 4 Portable, Type P.264, 484
Eta Series, The (Valves Tested), 657
" Eureka " Single -pole Switch, 489
Evening with the " Super-Selective Six," An, 682
Everyman Two, 216, 482, 495
Two Kabilok Cabinet for, 277
Exide Identification Label, 551
Dry Batteries, 182
Exponential Horn, Scientific, 303
Extra H.F. Stages, 683
Loud Speaker, An, 583

--

: True and False, 280
" Faradex " Components, Some New, 387
Fault Finding, Systematic, 419
Faulty Switch, A, 103
Ferranti A.C. Receiver, Model 32, 4(1
A.F.S. L.F. Transformer, 122
Rejectors, 551
Screened Grid Three, 272
Testing Leads, 47
Volume Control Condenser, 687
Wire Wound Resistances, Modification to, 24
Field Winding as Voltage :Absorbing Resistance, 444
Filament Transformers, 372
Filter Adjustments, 4i9
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Circuit Screening, 28
Coils, Efficiency of, 49
Coupling; Neutralised, 189
Detector Set, 364
Position, 75
Testing a, 390
Filters and Reaction, 444
Foreign Broadcast Guide, 28, 50, 76, 104, 132, 190, 222,
252, 280, 364, 390, 420, 444, 468, 496, 524, 554,
584, 614, 644, 690

Formo Mains Condensers, 387
For Service Afloat, 446
Four -Valve A.C. Set (Marconiphone Model 560), 210
Frame Aerial, Dual Range, 12
Aerial Switch, 131
Aerial Wire, 667
Franklin Condensers, 157
High Voltage Condensers, 666
Free Bias Without Complicated Switching, 363
H.T. Volts, 613
Frequency Changers, 473
Doubling, 444
From Aerial to Loud Speaker, 192, 241, 266, 298, 349,
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Gambrel) Moving Coil Loud Speaker, 641
Gang Condensers, " Simplicon," 517
Ganged Condensers, 306
Control, 690
Switches, 162
Wave -Range Switches, 251
G.E.C. Magnet H.T. Battery, 122

Genoa, Italy (Broadcast Guide), 420
Germany, Interference in, 235
G.P. Transformer and Choke, R.I., 249
Gramophone Adaptor, A, 620
Company, Television Demonstration of, 29, 38
Motor, Points in the Design of the, 321
Pick -ups, Tone and Volume Control of, 313, 369,
408

Gramophone-Radio Fader, 251
" Grawor " Loud Speaker Units, 99
Graz, Austria (Broadcast Guide), 76
Grenoble PTT, France (Broadcast Guide), 252
Grid Bias Volts, 390
Circuit Smoothing, 554
Circuit Wiring, 364
Leak, " Kone Nap," 580
Return Circuits, 76
Voltages Undisturbed, 131
Hatt-Wave Rectification, 162

Hammarlund Short Wave Kit, 262
Harmonics, Oscillator, 547
Hartley, L. F., Oscillator, 668
Heayberd Block Condensers, 465
Heat Dissipation, 162, 507
"Hermet' Push -pull Switch, 610
Heterodyne Wavemeter, 221
H.F. Amplifier, Checking the, 28
and L.F. Components, Separating, 132
and L.F. Decoupling, 132
Couplings and Quality, 364
or L.F. Amplification ? 190
Stages, Extra, 583
Transformer, Theory of the, 88, 124, 186
Valve Operating Conditions, 104
High L.F. Magnification, 554
Note Loss, Compensation for, 27
Note Loss, Precautions Against, 650
Note Receivers, Improving, 50
or Low Resistance ? 553
Potential Connections, Two, 467
Ratio L.F. Transformer, 644
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Voltage D.C. Mains, 340
Hilversum, Holland (Broadcast Guide), 524
Hints and Tips, Practical, 507, 571, 607, 640, 680
His Master's Voice, Model 521, 328
Master's Voice, Model 521, D.C. Model, 604, 690
Television Demonstration, 29, 38
Home Recording, 62
Honolulu -Pearl Harbour, NPM (Hawaii), Time Signals,
54

H.T. Battery, Ripault's 99 -volt, 157
Voltage Changes Tuning, 103
Hum and Loud Speaker Characteristics, 161
Obscure Cause of, 690
Hydra " Zenith " Condensers, 490
Hyper Power (Bi- volt), (Valves Tested), 127
Identification Label, Exide, 551
Signals (Editorial), 51
Igranic Large Condensers, 122
Improvised Potentiometer, An, 132
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Increased Output Shorter Life, 131
Range, 132
Increasing Eliminator Output, 496, 681
Undistorted Output, 161
India, Conditions in, 279
Indirectly Heated D.C. Valves, First, 5
Inductance and Periodicity, 49
Interference, 279
Induction Interference, Minimising, 640
Motors, 364
Inductive Band Pass Filters, 78
- Filters, 221
Inexpensive Loud Speaker Assembly, An, 277
Quality, 282
Input Volume Control, 50
Interaction, 221
Inter- circuit Couplings, Unwanted, 571
Interference, Little -known Fact About, 560
Hunting (Editorial), 253
Inductance, 279
Induction, 640
Germany, 2:15
-- Tunable, 132
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Iotersstage Coupling, A Source of, 49

Intervalve Transformers, 506
Isolating the Pick -up, 571

" Junior "

-

Loud Speaker, Lanchester, 609

Kabilok Cabinet Receiver for Everyman Two Receiver,
277

Gramophone Cabinet, 320
KDKA's, New 400 kW. Transmitter, 470
Kingston Home Recorder, 86
" Konductite " Metallic Paper, 517
" None Kap " Grid Leak, 580
Kosice, Czechoslovakia (Broadcast Guide), 614
Laboratory Tests, 24, 47, 72, 98, 121, 157, 181, 215, 249,
277, 302, 360, 387, 412, 438, 464, 489, 517, 551,
579, 609, 641, 666, 687
Lamplugh " Silver Ghost " Loud Speaker, 360
Lanchester " Junior " Loud Speaker, 609
Moving Coil Loud Speaker, 181

Last Component, The, 231
Lead -in Insulator, Weatherproof, 420
Leaky Condensers, 419
Letters to the Editor, 26, 48, 74, 129, 160, 220, 244,
269, 304, 361, 388, 417, 441, 466, 492, 521, 549,
581, 611, 638, 661
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Lewcos Twin Two-pin Base, 121
L.F. Amplifier, Oscillating, 467
Amplifiers, Resistance- coupled, 523
Chokes, Savage's, 688
Chokes, Saxon, 302
for Short Waves, 306
Magnification, High,554
Oscillation, Causes of, 75
Transformer Connections, 668
Transformer, Testing an, 132
Transformers in Series, 584
Lightning Arresters, 496
Limit Pick -up and Tone Arm, 302
Limoges, PTT, France (Broadcast Guide), 644
Little Known Fact about Interference, A, 560
1.itz Wire, 222
" Live " Condenser Spindles, 189
Loading Aerial, 495
a

Transformer,

251

" Local- distance " Switch, 221
" Lock " Pedestal Cabinet, New, 413
Log Law Volume Control, A.E.D., 642
Loewe Type E.B.100 Self -contained All A.C. Set. 354
Long -wave Filter, 132, 251, 420

Inductances, 50
Receiver for Small Yachts, 446
Lotus Differential Condenser, 609, 642
Mains Transportable, A.C. Model, 148
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Valve Holder, A New, 73

Louder Signals, 190
Loud Speaker Assembly, An Inexpensive, 277
Speaker Characteristics, 584
Speaker Characteristics, Hum and, 161
Speaker Units, 495
Low- Capacity Loud Speaker Extensions, 364
Low Voltage Power Valves_, Two New, 375
Lower Register in Moving Coil Loud Speakers, The,
479, 514

L.T. Accumulator Charging, 75
Charger, Compact, 73

Eliminator, 340

Feed for a Superheterodyne, 162
Feed for Short Wave Reception, 50
Interference, 306
Resistance for D.C. Valves, 412
Sets, Tracing Hum in, 134
Transformer Material, 413
Transportable, Lotus A.C. Model, 148
Voltage, Reducing, 252
Majestic Model 50 Screen Grid Superheterodyne, 290
Marconi and Osram P.2 and L.P.2, 375
Marconiphone Model 560 ; Four Valve A.C. Set, 210
Marseilles (PTT), France (Broadcast Guide), 390
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Views on the Moving Coil Speaker, 52, 100
Modifying a Commercial Set, 406
Modulated Hum, 389
Modulation, 644
Monopoly. Broadcasting no Longer a (Editorial), 391
Moon, B.B.C., Time Signals and the, 228
Moorside Edge, 40(1
Motor- boating, 189, 491
Moving Coil Loud Speaker, " Elfson," 490
Coil Loud Speaker, Gambrel), 641
Coil Loud Speaker, Lanchester, 181
Coil Loud Speaker, Parmeko, 579
Coil Loud Speaker, Turner, 518
Coil Loud Speaker Unit, W.B., 215
Coil Loud Speakers, The Lower Register in, 479,
514

Coil Speaker, Modern Views on the, 52, 100
Regionogram, 330
Mühlacker, Germany (Broadcast Guide), 28
Multiple Re- Broadcast, 55
Music on the Tape (The Selenophone), 111

Italy (Broadcast Guide), 222
All -Electric Radio Gramophone, The, 458
Natan- Vitus, Paris, France (Broadcast Guide), 444
Needle Scratch, 318
Neon Lamp, New, 38
New Call Signs and Changes of Address, 14, 36, 137,
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Naples (INA),

" Nat

--

240, 476, 516, 596

Readers' Number (Editorial), 191

Valves, 621
Nickel -Iron L.F. Transformer, B. J: J., 642
Noisy Transformer, A, 364
Non -Metal Turntable, 438
Non- uniform Coils, 189
One or Two L.F. Stages ? 27
Set : Two Eliminators, 25.2
One-way Circuit, A, 644
Open Condenser Scale, An, 252

Organ Music, Electrical Reproduction of, t
Original Components, Using, 524
Ormond A.C. Mains Transportable, 430
Oscillating L.F. Amplifier, 467
Oscillator Harmonics, 547 .
Testing an, 389
Osram Photo Cell, New, 667
Other Wavelengths, Broadcasting on (Editorial), 497
Output Auto -Transformer, 4.20
Stage, The (From Aerial to Loud Speaker), 349
Transformer, Varley Model D.P.20, 360
Valve, New (Mazda PP5'400), 434
Valves in Parallel, 171
Valves, 523
Over- biasing, Effect of, 420
Overheated Resistance, 190
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Panadyne Loud Speaker, 387
Panel Instrument, Neat, 47

Pantophone Pick -up and Tone Arm, 412
Paper for Pentodes, 280
Parafeed Transformer, R.I., 687
Parallel Transformer Primaries, 280
Parasitic Oscillations, 496
Parliament, Wireless in, 265
Permeko Permanent Magnet Moving Coil Loud
Speaker, 579
Pentode, Advantages of a, 583
Detection, 131
How Not to Use a, 252

Output Choke, 668
Pentodes, Protection of, 559
Philips De Luxe Electric Gramophone,

11

Loud Speakers, Two New, 158
Radioplayer, All- Electric Type 2634, 402
Type 2811, 332
Photo Cell, New Osram, 667
Physical Society's Exhibition, Wireless at the, 64
Pick -up Adaption, Easy, 2.21
and Tone Arm, A.E.D., 250
and Tone Arm, Limit, 302
Characteristics, Correcting, 142
-

Magnet H.T. Battery, G.E.C., 122
Magnetic Sense of Windings, 390
Mat Resistances, 643
Magnification, Too Much, 49
Mains Aerials, 419
-
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Matched Coils, 49
Matching Coils, 507
Screened Coils, 607
Valve and Loud Speaker, 76
Matlock Twin Station Crystal Set, 215
Mazda PP5 /400 Output Valve, 434
Measuring Charging Current, 76
Medium -wave Interferenceon the Long-wave Band, 340
Metallic Paper, " Konductite," 517
Screening Paper, " Raydon," 688
Midget Valve Screen, " Enemains," 551
Wander Plug, Belling -Lee, 215
Mixed Band -Pass Filter, 280
Filter, Efficiency of the, 345
H.F. Couplings, 380
Modern Terms Defined, 246, 257, 297, 386, 411, 440, 491,
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Fitting a,

306

Isolating the, 571
Pierret Circuit, The (New Ultra Short Wave Oscillator
81

'

Pifeo " All -in -One Meter, 25
Pigeon Fancier, Helping the, 189
Pilot Lamps, 419
Polar " Disc " Drive, 182
Polar Drum Drive, New, 47
" Tub " Two -gang Condensers, 489

Policing the Ether (Editorial), 365
" Popular " Station Indicator, 158
Portable, Better Valves for a, 222
Poste Parisian, Paris (Broadcast Guide), 280
Post Office, A Warning to the (Editorial), 281
Potentiometer, An Improvised, 132
" Potted Coils," 640
Power Amplifier for Gramophone Records, " Trix "
Type G.A.25A., 316
Competition in Broadcasting (Editorial), 77, 469
Grid Detection and Resistance Coupling, 27
Grid Detection, New Development in, 625
Grid Detector, Converting a, 553
Pentode 2, Ediswan, 662
Transformer Voltage, Reducing, 467
Transformers, 161, 613
-- Transformers, Universal, 467
Power -handling Capacity, 251
Poznan, Poland (Broadcast Guide), 190
Practical Hints and Tips, 507, 571, 507, 640, 680
Preferato Volume Controls, 687
Pre -Selection A.C. Three, 197, 224, 279, 400, 444
A.C. Three, Colvern Coils for the, 278
A.C. Three Transformer, 360
A.C. Three, Watmel Resistance for the, 277
Set for Battery Feed, 405
Problems, Readers', 27, 49, 75, 103, 131, 161, 189, 221,
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251, 279, 306, 340, 363, 389, 419, 443, 467, 495,
523, 553, 583, 613, 643, 668, 690
P.T.T. Strasbourg, France (Broadcast Guide), 104
Push -pull Output, 162

Push -pull Transformer, Double, 72
Pye, D.C.4.D. D.C. Mains Transportable, 378

Quality Amplifier, Wireless World, All A.C., 308

Inexpensive, 282
Cuit, 502, 533

Radio -Gramophone Cabinet (London Super Cabinet Co.)
440
- -- " His Master's Voice," 604
Model R.G.4, Bel- Canto, 113
Number, Special (Announcement), 290
The (Editorial), 307
Radio Natan -Vitus,Paris, France (Broadcast Guide), 444
Player, All -electric Type 2634, Philips, 402
Reading I.amp, 254, 443
Societies (Editorial), 163
Range, A Question of, 104
Loss of, 614
-

Switch, 279
Rated H.T. Voltage, 104
" Raydon " Metallic Screening Paper, 688
R.C.A. Photophone System, The (Talking Films),
Reaction Adjustments, 222
and Tuning Coil, Combined, 76
as Volume Control, 390
Between Grid Circuits, 444
Coil, Designing a, 162

--

82

Control, 103, 280

Fails, When, 584
Smooth, with Anode Bend Rectifier, 195
Vexed Question of, 420
Winding Design, 690
Readers' Corner, 448, 506, 612
Problems, 27, 49, 75, 103, 131, 161, 189, 221, 251,
279, 306, 340, 363, 389, 419, 443, 467, 495, 523.
553, 583, 613, 643, 668, 690
Reading Lamp, Radio, 254, 443
Reach Rad Components, 439
Realistic Reproduction, 586

Reception Conditions Abroad, 104
Record Making Outfit (Kingston Home Recorder), 86
Regentone A.C. Four, 176
Eliminators, Two New, 98
" Regional One," A.D.C., 508
Rejectors, Ferranti, 551
Rekindle the Amateur Spirit (Editorial), 645
Relative Resistance Values, 76
Relay Services, Broadcast, Post Office and (Editorial),

-

281, 445

Remote Tuning Control System, 646
Voltage Control, 643
Resistance-coupled L.F. Amplifiers, 523
Resistance Coupling, Power -Grid Detection and, 27
Restricted Wave Range, 614
Revenue for Broadcasting (Editorial), 105
Rheograd, Clarke's Atlas, 278
R.I. G.P. Transformer and Choke, 249
Mains Transformer, Type E.V.24, 641
Parafeed Transformer, 687
300 -henry Choke, 73
Ripault's Dual -Range Voltmeter, 98
99 -volt H.T. Battery, 157

Transformer for Super-Selective Six, 667
Savage's L.F. Choke, 688
Saxon L.F. Chokes, 302
Scientific Exponential Horn, 303
Screen Grid 4 Portable, Type P.264, E.R.P., 484
Grid Superheterodyne, The Majestic Model 50, 290
Screened Grid Three, Ferranti, 272
Wiring, 27
Screening, Effect of, 443
Grid Voltage Control, 478
is Unnecessary, Where, 523
Screenodion (Bi -volt) (Valves Tested), 127
Savage

--
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Selectivity of an Old Receiver, 523
,
of the Superheterodyne, The, 498, 547
Selenium Cell, New, 398
Selenophone, The, Ill
Self- contained All A.C. Set Loewe Type E.B.100, 354
Selling Wireless Sets by the Valve (Editorial), 341
Sensitive Valve Voltmeter, 30
Separating H.F. and L.F. Components, 132
Series Filaments, 161
S.G. Anode Connector, Belling -Lee, 303
Valve, The (The Valve at Its Best), 452
:

Valves, Correct Biasing of, 63
Short -range D.C. Set, 644
Coils, Atlas, 182
Kit, Hammarlund, 262
Short Waves (Editorial), 555
Waves, L.F. for, 3011
Side Control Knobs, 607
Siemens Super Radio H.T. Battery, 302
Sifam Circuit Testing Adapter, 25
" Silver Ghost " Loud Speaker, Lamplugh, 360
Simple Test Apparatus, 422
Simpler Automatic Bias, 584
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Comments on the Stenode Receiver.
rIAHE first description, in The Wireless World of
December firth, 1929, of a demonstration by Dr.
J. Robinson of the receiving set known as the
Stenode Radiostat, aroused intense interest, both in the
performance of the receiver and in the wide claims which
were made for it. Subsequently, we were able to give,
in the issue of May 21st, 193o, a more detailed description of the set, and this information is now supplemented
by an abstract of a paper recently read by Dr. Robinson
before the Radio Club of America, which we include in
this issue. This paper confirms the previous information that the Stenode is essentially a super-heterodyne

point that we fail to follow Dr. Robinson's argument,
which proceeds to attack the sideband theory of a modulated carrier. In our opinion the existence of sidebands
would seem to have been proved up to the hilt.
Until proof is produced to the contrary, sidebands
must be regarded as being as real as are the spectrum
colours into which the light of the sun is analysed by a
prism.
Dr. Robinson points out that the waves employed in
speech and music are continually changing in frequency,
phase, and amplitude, and that the quartz receiver, by
virtue of its inertia, requires time to build up and time
set with an extremely selective intermediate frequency for the ringing effect to die away. It may be, he thinks,
amplifier. In its most selective form a plate of quartz that such waves are accepted by his receiver while the
lias been incorporated in the tuned system of the inter- steady note due to a heterodyned interfering station is
mediate amplifier. The piezo -electric property of quartz rejected -but not all musical effects are of this kind.
allows of mechanical resonance being set up under the Tuning notes and sustained organ and trumpet notes give
action of an intermediate wave of suitable frequency, and steady vibrations maintained over thousands of cycles.
the small damping allows great
Why are such tones received
selectivity to be obtained, so great
.............. ...............................
while interfering notes of much
that an interfering station only
the same frequency are eliminone kilocycle off the wanted
In This Issue
ated?
station can be eliminated. NaturWe hope that an opportunity
THE TIMING OF WIRELESS ECHOES.
ally, the sidebands are heavily
will soon be given for the appliFIRST INDIRECTLY HEATED
cut by such extremely sharp tunD.C. VALVES.
cation of scientific tests to the
ing, and it is necessary to incorStenode by a committee of radio
THE STENODE.
porate a corrector filter in the
DUAL -RANGE FRAME AERIAL..
experts to enable a full explananote magnifier to bring the high
CURRENT TOPICS.
tion of its performance to be
audio frequencies up to their
EKCO RECEIVER MODEL 313.
acquired. If the instrument can
normal level.
THE TUNED ANODE COUPLING.
perform all that has been claimed
It remains to be explained why
BROADCAST BREVITIES.
for it, the chief reception troubles
the heterodyne note of the unLABORATORY TESTS.
of the future, due to the conwanted station is not raised to its
CORRESPONDENCE.
gested state of the ether, will be
normal intensity by this operaREADERS' PROBLEMS.
removed by one revolutionary
tion, and it is precisely at this
stroke.
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Alternative Theories of the Heaviside Layer.
By

PROFESSOR E. V. APPLETON, F.R.S.

RACTICALLY all the peculiar phenomena which railways we must admit that the analogy with the
we experience in wireless transmission can be railway traveller breaks down somewhat. One of the
attributed to the fact that wireless signals travel most frequent forms of distortion is that in which waves
from one station to another by more than one route. sent out travelling in a normal erect fashion are found
Among these multiple paths there is usually that of a to arrive travelling in a horizontal recumbent position,
direct line of transmission, straight from sender to their bodies, as it were, having been twisted through a
receiver, but very often the greater part of the signal right angle. Again we must gratefully admit that our
railway analogy had broken down.
which we hear is due to waves which have made a trip
In estimating the extra path traversed by the echo
to the upper regions of the atmosphere and back. Such
waves arrive at the receiving station a fraction of a waves we multiply the echo -time by the velocity of
light. But as it happens that the echo -times dealt with
second after the arrival of the waves which have
travelled along the direct path and thus may be said in this article are quite short, it is useful to take a
thousandth of a second (i.e., one milli-second) as our
to constitute a wireless echo.
unit of time, and remember that electric waves travel
As it is not possible to follow these echo -waves in
their circuitous journey, we have to infer where they 30o kilometres or 186 miles in one milli- second. For
example, if the echo were
have been by measuring
received one milli- second
the time they have taken
after the ground signal it
in travelling. The probwould mean that the echo
lem is thus somewhat simiwaves had travelled 300
lar to that of estimating
km. further than the ground
how long a journey a
waves.
traveller has made on a
The first experiments on
train journey when the
the timing of the journeys
time taken on the journey
of wireless waves were
and the average speed are
carried out almost simulIn the wireless
known.
taneously in this country
case we are able to observe
and America, though the
the times at which these
30°
methods of timing in the
vagrant waves start out
two cases were quite
and arrive, and thus find
different. The English exthe time they have taken
periments were carried out
on their journey ; we also
T
R
using an 8o -mile base.
know their speed through
/.>
That is to say, there were
the air, and from their
eighty miles between sendstrength or weakness at the
Fig. 1. -Three waves are here shown. The ground wave (1)
ing and receiving stations.
travels directly between T and R, whilst the singly reflected
end of the journey we can
wave (2) and that doubly reflected (3) take longer paths.
In this case, it was found
make deductions as to the
kind of time they have had on the way. It sometimes that at night, but not usually in the day time, for every
happens that the waves which have made a particularly signal sent out from the sending station two or more
long or difficult journey are so distorted on arrival as were observed at the receiving station, the second
to he almost unrecognisable, so that in justice to our coming just over one-third milli -second after the first,

/
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and the third about one milli -second after the first, indicating paths about ioo km. and 30o km. greater than
that traversed by the first signal.
In interpreting these results it was natural to assume
that the first signal had travelled straight along the
ground from sender to receiver, that is a distance of
130 km., while the second had travelled no km. further,
and the third 30o km. further. Now the unexpected
result that long waves were able to travel round a
spherical earth had led both Kennelly and Heaviside
in 1905 to suggest that there is in the upper atmosphere a
layer of electricity which is sufficiently conducting to
SIGNALS
SENT OUT

SIGNALS
RECEIVED

j
TIME

Fig. 2. -Echo time can be estimated by the spacing of direct
signal and echo as recorded on a photographic film.

be a reflector of wireless waves. It was therefore natural
to assume that the echo signals which were observed
were due to waves reflected from the layer. This is
made clearer in Fig. i. The first signal received is
shown as the one which travels by the path (i) along
the ground, the second is that which has been reflected
once at this layer and marked (z), and the third is one
which has been doubly reflected and marked (3). Since
the path length of the first is known, that of the second
and third can be calculated, and it is found that they
agree with a layer height of about roo km. This would
indicate that the angle between the direction of the down coming waves constituting the first echo and the vertical
at the receiver was about 3o degrees. In another series
of experiments, in which this angle could be measured

by an entirely different method, it was found to have
an average value of about 3o degrees, thus confirming
the results of the first series.
Photographic Film Recording.
The English method of timing the echoes was that
of changing the frequency of the sending station by
an exceedingly small amount, say, F, and counting the
number, N, of signal interference maxima produced
at the receiving station. The echo -time, T, is then
N.
given very simply by
The theory underlying this

method is, however, not so easy to understand as that
underlying the American method, in which a more
direct method of timing was adopted. Here very short
signal impulses were emitted by the sending station
and were recorded at the receiving station on a highspeed galvanometer. Evidence of echo -signals was
obtained, and from the speed of the photographic film
used in registering the signals the echo -time could be
estimated. Fig.
illustrates the kind of records obtained. The upper record shows the spaced dot signals
sent out, and the lower record the received signals in
A 13

which it is
by an echo.
which have
to receiver,

seen that each received dot is accompanied
The first signal of each pair is due to waves

travelled along the ground from transmitter
while the echo -signal is due to waves which
have travelled up to the reflecting region and back.
But although the American experiments confirmed
the English ones in proving that echoes were caused by
the reflection of waves from the upper atmosphere, there
was at first a curious discrepancy in the echo-times
measured. As has been mentioned above, the English
experiments indicated that the echo -producing region
was situated at a height of about roo km. Now, in
the earlier series of American results, an echo -delay of
about i milli-seconds was obtained, indicating a pathlength difference of about 450 km. Moreover, since the
base line between sending and receiving stations was
only a few miles, we must assume that the waves causing the echo had travelled almost straight up and down.
The height of the reflecting region therefore came out
to be about 220 km.
-

Echo Time Modified by Wavelength.
Now, there is a big difference between roo km. and
220 km., and the question arose as to whether there
was a real difference between the heights of the echoproducing regions in this country and in America, or
whether the discrepancy was due to the different distances and different wavelengths used. In England
broadcasting wavelengths of 30o to 40o metres had been
used, while in America shorter wavelengths of 75 metres
were employed. The question of different distances was
ruled out when the English observations were repeated
with the receiving station quite close to the sending
station (the conditions being thus similar to those in
the American experiments), and echo -times of o.7 of
a milli -second were obtained, indicating a height of about
zoo km.
In order to settle the
matter an extensive series of
observations was made in
England using different
W
wavelengths, and it was soon
FRITIUEL
found that the difference in
FREQUENCY
O
the wavelengths used had
O
caused the difference in the
echo -times observed in this
FREQUENCY INCREASING
country and in America.
WAVELENGTH DECREASING
When the same wavelengths
were used the same order of
Fig. 3.- Showing the relaecho -time was observed.
tion between echo time and
frequency.
Note that there
But this extension of waveis a critical frequency when
lengths led to the recognithe echo time is practically
doubled.
tion of another quite unexpected result. In Fig. 3 is shown the relation obtained between echo -time and the frequency of the waves
used for a case in which the echo waves travel practically vertically up and down.
It will be seen that as the frequency of the waves is
increased (and consequently the wavelength decreased)
the echo -time increases slightly until a certain. critical
frequency is reached, when the echo -time suddenly is
practically doubled. High values of echo -time are seen
to be associated with the short waves and lower values
1=
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with the long waves. This surprising result strongly
suggests that there are two echo- producing regions in
the upper atmosphere, and not one, as has usually been
supposed, and that the lower reflector sends back the
long waves and the upper one the short waves. The
original discrepancy between the English and American
results will now be obvious. The 400 -metre waves used
in England had been reflected by the lower region at
about Too km., while the shorter waves used in the
American series had penetrated the lower region and
been reflected by the upper one.
The existence of a critical wavelength which just penetrates the lower of the reflecting regions is an interesting
question, for it sometimes happens that when this wavelength is used echoes from both reflecting regions are
simultaneously received. Sometimes echoes due to
waves which have been reflected twice by the upper
atmosphere are also observed. Recognition of these
possibilities has led to an alternative explanation of
one of the American records. This particular type of
record is illustrated in Fig. 4, where it is seen that each

SIGNALS
SENT OUT

SIGNALS
RECEIVED

-
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TIME

Fig. 4. -At a certain wavelength as many as three echoes are

possible.

direct signal is accompanied by three echoes. Now, the
echo -times appear to be in the ratio I : 2: 4, and this
led to their being interpreted in America as multiple
reflected echoes from a single reflecting region. But

JANUARY 7th, 1931

such an interpretation raises various difficulties. For
example, one may ask the following questions
(a) Why was there no evidence of a third-order echo
due to waves which had been reflected thrice by the
reflecting region?
(b) Why was the second echo stronger than the first,
although it had made two reflections at the same region
and had travelled twice as far ?
(c) Why were the echo -times not exactly i 2 : 4 but
more nearly o.9 : 2: 4?

:-

:

(A)

Fig. 5.- Assuming a single reflector the path of the echo waves
is shown in (A) but on the hypothesis of two reflecting regions
the paths are as in (B).

The difficulties seem to disappear if we adopt the
hypothesis of two echo -producing regions at heights of
approximately Zoo km. and 220 km., and assume that
the first echo was due to a single reflection from the
lower region and the second and third due to single
and double reflections from the upper region. The
difference between the alternative explanations will perhaps be made clearer by an examination of Fig. 5.
In Fig. 5(a) are shown the paths of the echo waves,
assuming a single reflector theory, while in Fig. 5 (b) are
shown the paths if the hypothesis of two reflecting regions is entertained.
In the concluding part of this article I shall deal with
the effects of these short -period echoes in television and
picture telegraphy.
(To be concluded.)

ELECTRICAL REPRODUCTION

OF ORGAN MUSIC.

A Novel Application of Public Address Amplifying

N interesting demonstration was given in London
recently of the application of public address
amplifiers to the reproduction of organ music.
The object of the demonstration was to show that
organ music of sufficient volume to fill the largest halls
and cinemas can be produced by a small pipe organ in
conjunction with a microphone amplifier and a group
of carefully disposed moving -coil loud speakers.

The organ employed was a small cabinet model
made by Barbieri Organs (Gt. Britain), Ltd., 25,
Charing Cros_. Road, London, W.C.2. This organ is
r lectro- mechanically
operated, and can be supplied
either with a separate single- or two -manual console
or with a special contac' strip for attachment to the
keyboard of an ordinary piano. Stop panels are also
supplied for a wide range of combinations.
The amplifying equipment was supplied by Philips
Lamps Ltd., 145, Charing Cross Road, London,

(B)

Equipment.

W.C.2, and consisted of a standard carbon type broadcast microphone, a three -stage transformer -coupled
microphone amplifier with non -microphonic valves,
and a type 2760 5o -watt power amplifier. The loud
speakers were of the super -power moving coil type,
each capable of handling an undistorted output of 15
watts.
The results obtained were comparable both in quality
and value with those given by a full -size cinema organ,
yet thé total cost of the equipment is but a fraction of
the cost of a full -size organ, and the space occupied is,
of course, very much less.
o

0 0 0

PRINCIPAL TIME SIGNALS OF THE WORLD.

-In

A Correction.
our issue of December 17th, the times of
transmission for the Eiffel Tower signals should read
07.55 -08.06 and 19.55 -20.06 G.M.T. on the short wavelength, and
at 09.25 -09.30 and 22.25 -22.36 G.M.T. on the long wavelength.
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Characteristics of the Mazda D.C. Mains Valves and some Notes on their Use.
jEiITHERTO those who have been concerned with
the design of D.C. receivers had either to employ
ordinary valves of the battery type with their
filaments arranged in series or to use the special A.C.
valves drawing one ampere of current from the mains.
The first arrangement has many limitations, and in
addition demands the use of a

very thorough smoothing circuit
for the filament supply.
The
alternative method is inclined

ó

to be wasteful, since with the most
economical type of filament circuit some 250 watts are drawn
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power output the valve must be given a high anode
voltage, 200 volts being about the minimum to attain
this end. Now a triode to deliver the equivalent output
as the DC /PEN will require 40 volts grid bias; which is
In the
naturally deducted from the anode potential.
case of D.C. mains of 200 or 210 volts this will leave
only about 15o to i6o volts for
2000
the anode, other conditions being unchanged.
In addition
1600 ó
there will be an appreciable
voltage drop in the output
1200 "
choke, thus reducing further
Z

0'8
from the supply mains.
O
z
We are therefore particularly
0'4
0'4
Ó
glad to welcome the new Mazda
é
D.C. valves, of which so far three
o F50
60
.types are available, officially
U
SCREEN
designated the DC/ SG, DC / HL
and DC /PEN. They are of the
Fig. I.
Curves showing
change in A.C. resistance,
indirectly heated type ; the two
amplification and mutual
conductance of Mazda
first mentioned operate at 4 volts
DC /SG valve, with various
and take 0.5 amp. of current,
screen voltages. Ea = 200,
E9
while the last mentioned requires
8 volts and consumes 0.5 amp.
The valves will be connected, as a matter of course, with the heaters in series
so that the difference in operating voltage is of no consequence. The important factor is that only half an ampere is required to run the set, which, at 25o volts, means
that the power drawn from the mains is reduced to 125
watts.
The construction of a resistance to dissipate this
wattage is a practical proposition, whereas one to dissipate a quarter of a kilowatt might well assume the proportions of an electric fire.
The electrical characteristics of the DC/SG and the
DC / HL are only slightly inferior to those of their A.C.
counterparts in spite of the lower current consumption,
while the DC/ PEN is, to all intents and purposes, the
exact counterpart of the AC /PEN, and will deliver an
undistorted A.C. output of approximately 1,900 milli watts.
Some readers may wonder why a superpower triode
is not included in this range, but the designers have a
very good reason for not doing so. To obtain a large
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First Indirectly Heated D.C. Valves.
functions. The anode is brought out at the top of the
bulb to an ebonite shrouded terminal.
The internal
construction follows the same general lines as the
AC / SG. The rated characteristics are

:-

*
*

*

*

A.C. resistance 000,000 ohms.
Amplification factor 1,200.

Mutual conductance 2 mA /volt.
Max. anode voltage (E,) 200.
Screen voltage (E,) 80.
Filament volts, 4.
Filament current, 0.5 amp.
at E, = 200, E, = 80,
= 0.

E
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the range of measurements made, varying between o.i
and o.3 milliamp. Screen potential will best be maintained if it is taken from a potentiometer, which might
consist of two resistances in series with the screen supply
taken from the junction. If connected between points
showing a difference in potential of some 200 volts,
suitable values for these two components would be
40,000 ohms and 25,oeo ohms, the large value being
adjacent to the positive. Conjointly, these will pass
about 3 milliamps.
The anode -grid capacity is of the same low order as
its A.C. prototype, namely, 0.003 micromicrofarad.
Thus, the maximum theoretical amplification that can
be attained with this specimen at 200 metres before
threshold instability is reached will be 260. In most
practical cases the need for reasonably good selectivity
will demand the use of a 3 : i step-up ratio transformer,
or its equivalent, so that
the stage gain, assuming
the secondary circuit to be
of some 250,000 ohms
dynamic resistance, will
drop to 108. With a less
good coil
showing a
dynamic
resistance
of
10o,000 ohms
a value
more likely to be attained
in practice -the stage amplification
amounts
to
about 45.

The first set of curves prepared were those connecting
grid voltage with anode current for various values of
screen potential, and these are shown in Fig. 2. Grid
current was found to commence at o. 2 grid bias, so that
only the full -line portion of the curves are available under
working conditions. Actually, only a small portion
MAZDA DC,NL
of the curve will be used
FILAMENT 0'49 AMP. AT 4 V
in practice, as owing to the
high amplification afforded
by the valve a definite
limitation will be imposed
by the voltage swing on
the anode, if distortion of
the wave form is to be
avoided.
It will be seen that a grid
bias of 1.5 volts in conjunction with the maximum anode and screen
DC HL.
voltages will meet the reThis might well be requirements for amplifying
garded as the detector
conditions.
valve of the series, since a
Although providing a
-v -1 arrangement will meet
certain amount of useful
most receiving requireinformation, these curves
ments.
In these enare not very informative,
lightened times it will be
since they do not show at
employed as a power grid
all clearly such important
detector, for which purpose
factors as A.C. resistance,
its characteristics render it
Fig. 3.- Curves connecting anode current and grid voltage
amplification factor and
of the DC /HL with various values of H.T. grid current starts
perfectly suitable.
The
that
only
the
full
line
portion
bias
so
the
at
-0.4
volts
grid
of
mutual conductance under
curves are available under working conditions.
makers' rating is
the many possible working
* A.C. resistance, 12,000 ohms.
conditions. In common with all screen -grid valves,
* Amplification factor, 30.
these values change considerably with any and every
* Mutual conductance, 2.5 mA 'volt.
variation in screen potential and grid bias. The extent to
Maximum anode voltage (E,) 200.
which the screen potential alone influences the working
Filament voltage, 4.
Filament current, 0.5 amp.
characteristics of the valve is shown in Fig. 1, this being
a at E, = 100'; E, =0.
a set of curves connecting the three principal constants
with an anode voltage maintained at 20o and a grid bias
The sample tested exhibited slightly better characthroughout of 1.5 volts.
teristics than this ; measured under the same conditions,
The mutual conductance does not alter very much, we obtained the following values:
being r. o8 mA. / volt at Es = 5o and rising to 1.41 mA. /
A.C. resistance, 11,000 ohms.
Amplification factor, 32
jolt at Es =80. The amplification, and the A.C. resistMutual conductance, 2.9 mA/volt.
ance, are the two factors which alter to the greatest extent. The average anode current with 20o volts on the
Used as a power grid detector, the standing anode
anode, 75 volts applied to the screen and a grid bias of current will be about 7 mA. with no volts on the anode,
-1.5 volts, is of the order of 4.7 milliamps. These values which leaves about 90 volts to be dropped across such
might well be taken as the average operating conditions. resistances and chokes as may be included in the external
The screen current was consistently low throughout anode circuit. Obviously, high -value resistances are
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First Indirectly Heated D.C. Valves.
out of the question, and the necessary decoupling and
feed arrangements should be planned on the lines discussed in a recent article on power grid detection with
low H.T. voltages.'
To operate the DC /HL as a low-frequency amplifier
the most suitable conditions are 18o volts on the anode
and
volts grid bias. This will leave about 20 volts
to be dropped across a decoupling choke when 200 volts
are available after smoothing. A choke is advised in
favour of a resistance since with an anode current of
5 mA. this would be limited to about 4,000 ohms, which
is definitely toò low to be effective.

3

7

Mgr].

:

When dealing with pentode valves the A.C. resistance
as normally computed from its curves has little or no
relationship to the working output impedance, which is
very much lower than this figure. The optimum load
resistance of the sample under discussion can be obtained from the .anode current -anode voltage curves
(Fig. 4) and shown to be about 8,0oo ohms,' while the
power output is approximately 1,820 milliwatts before
noticeable distortion sets in. This is with the maximum
of 25o volts on the anode, 200 volts on the auxiliary grid,
V2

DC /PEN.

As stated in the earlier part of this review, the
DC /PEN is the only power valve in this series, but since
it will deliver a rated power output of close on 1.9 watts
moving-coil loud speakers can be operated very satisfactorily indeed. The official characteristics of the valves

are as follows
*

*

I-,

5. -The cathodes of the valves must be connected to a
point on the filament circuit so that the space current of the
DC /PEN does not pass through its filament.

MAZDA DC /PEN
FILAMENT 0. AMP AT 8 VOLTS
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ANODE VOLTS

Fig. 4. -Anode voltage -anode current curves of the Mazda
DC/PEN with equal increments of grid bias. From these the
working impedance and the power output can be determined
under normal working conditions.

ance was 74,000 ohms, the amplification factor 197, and
the mutual conductance 2.66 mA. /volt.
1

"

LOU'

Voltage Power Grid Detection," by W. T. Cocking.

The Wireless World, December 3rd, 1030, p. 618,
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D.C.

R2
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W

60

R1

:-

MutuaLcond,,ctance, 2.5mA /volt.
Maximum anode potential (Ea), 250.
Maximum auxiliary grid volts (Ex), 200.
Filament voltage, -8.
Filament current, 0.5 amp.
at Ea = 100 ; Ex = 100 ; E, = 0.

A specimen measured under the same conditions as
cited above showed considerably better constants,
the mutual conductance being 3.4 mA. /volt. The
A.C. resistance was 36,800 ohms, and the amplification
factor 125.
Normally the valve will be operated with the maximum auxiliary grid volts so that the characteristics under
these working conditions are of particular interest. With
zoo volts on both anode and auxiliary grid and with
a grid bias of between
9 volts the A.C. resist8 and

W

4111

and 9 volts grid bias. The total H.T. current through
the valve is sufficiently high to demand the use of a
step -down output transformer, or, alternatively, a
tapped choke where choke -capacity feed is favoured.
Another precaution that should be taken is the inclusion
of a separate smoothing choke for the 200 -volt supply
to the auxiliary grid in conjunction with a fairly large
smoothing condenser
mfds. The current in this circuit is about 6 mA., with 200 volts all round and normal
grid bias, while the corresponding anode current is
approximately 32 mA.
Certain important points must be borne in mind when
using these valves. The total space current associated
with the pentode valve amounts to some 38 mAs., and
this must pass thro#igh the valve filaments connected
in that portion of the circuit negative to the point where
the cathodes are joined to the mains. The DC/ SG and
the DC /HL are designed to stand up to this extra load,
but not so the DC /PEN. In every case the H.T. current
must be diverted from its filament, Fig. 5, showing suitable connections for the filaments in a four-valve set
consisting of two H.F. stages, a detector and pentode
output valve.
By connecting the cathodes to the point W (Fig. 5)
the desired conditions are attained. The space current
of V, does not pass through its filament but finds a path
to the negative main via V2 and V,. Furthermore, this
enables grid bias for V, to be taken in a convenient
manner from the point Z ; R2 being a small resistance
designed to drop one or two volts according to the bias
given to V,. The point W is 4 volts positive to X, which
is 4 volts positive to Y ; thus if R2 drops 2 volts Z will
be to volts negative to the cathode of V,.
Grid bias for the H.F. valves V, and V2 can be obtained by connecting a 40o -ohm potentiometer across

-4

2 "
The Pentode Under Working Conditions." The Wireless
World, December 4th, 1929, p. 630.
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First Indirectly Heated D.C. Valves.the filament of V2 and returning the grids via a decoupling resistance of 250,000 ohms in each case to the slider.
In the diagram R1 is the main filament resistance, which

.:
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A suggested circuit for a three -valve local station receiver using a DC/SG, DC/ HL, and DC /PEN, is shown
in Fig. 6. Unimportant features, such as switching and
screening, have been omitted since the nature of this
depends on the practical design of the set.

limits the current flowing to o.5 amp.

4

5.000 0

40,0000

5000

mïds

5000

9.00051

0,000,

30,0000

1,000

200V.
V.

1220
440 0
400 S)

O'25 MS)

Fig.

6.- Suggested circuit
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for a three -valve local station receiver using the Mazda indirectly heated D.C. valves.
Unimportant features have been omitted.

The Ideal Receiver.
" Receiver Design " was the title of a lecture
given by Mr. M. P. Young at the last meeting
of the North Middlesex Radio Society. The
various stages of a receiver were discussed in
turn, beginning with the filter circuits and
H.F. stages. The pros and cons of anode bend
and grid (including power grid) detection were
dealt with in detail, this part of the lecture
leading to much subsequent discussion. Ike
output stage was exhaustively treated.
Several new members, as well as visitors,
were present. Visitors are always welcome at

the Society's meetings.
Iton. Secretary, Mr. E. H. Laister, " Wind

-

flowers," Church Hill, N.21.
00 0 o

-

0'25 Ma

H.T. Eliminators.
At a recent meeting of the Croydon Wirele,s
and Physical Society the chairman, Mr. A. J.
Webb, M.A., B.Sc., gave a talk on the subject
of " High Tension Eliminators."
Visitors are heartily welcomed at any of the
meetings, which are held at 5, Altyre Road,
East Croydon. Particulars regarding membership, etc., may be obtained from the Hon.
Secretary, Mr. H. T. P. Gee, of Staple House,
51 -52, Chancery Lane, London, W.C.2.

0000

When " Tinned Music " Sounds Real.
The first half of the season of the Bristol
and District Radio and Television Society ended
with a lecture from Mr. K. Higginson of the
Oliver Pell Control Co. His lecture, illustrated
with a moving -coil speaker and gramophone
records played through an amplifier, dealt with
" Tinned Music," and was received with great
enthusiasm. He showed with great success that
mechanically -produced " music " could still be
music.
Hon. Secretary, Mr. S. T. Jordan, 1, Myrtle

Road, Cotham, Bristol.

0000

The Chairman's Set.
The Ilford and District Radio Society is enjoying a period of record attendances at meetings,
and on a recent evening there were seventy -one
present to hear a demonstration of the Chair-

Demonstrating the Novotone.
Scepticism vanished at a recent meeting of

CLUB NEWS.
man's electric-gramo apparatus. The Society
welcomed the presence of a party of members of
the Southend and District Radio Society. The
quality and volume given by apparatus which
had been built by Mr. Newman himself were
excellent.
The amplifier had three push -pull
stages, with 2 L.S.6a valves working an Epoch

Moving Coil Speaker, and included a Novotone

corrector.
Hon. Secretary, far.
Road, Ilford.

C. E.

Largen,

16,

Clements

0000

Northwood Radio Society.
The inaugural meeting of the Northwood Radio
and Gramophone Society was recently held in
the Council Rooms, Northwood.
The Chairman explained that the objects of
the Society would be the furtherance of all mat-

ters connected with radio telegraphy, telephony,
and other forms of sound reproduction, adding
that, if sufficient support was forthcoming, it
was intended to hold about ten fortnightly meetings during the season and to pay two or more
visits to places of interest in connection with
the objects of the Society. The Hon. Secretary
(pro tem.) is Mr. D. B. Close, of " Cranleigh,"
Watford Road, Northwood, from whom further
particulars of the Society may be obtained.
0 0 0 o

Demonstrating a Modern Receiver.
High selectivity and great amplification were
both to the fore when Mr. Hall, of Philips

Lamps, Ltd., recently demonstrated the firm's
All-Mains Four receiver at a meeting of the
Woodford. Wanstead and District Radio Society.
The lecturer gave a minute explanation of the
design of the instrument, and concluded with a
demonstration of foreign reception, using an
aerial six yards in length.
Joint Hon. Secretaries, Mr. W. H. Crown, 1,
Thornton Road, Leytonstone, and Mr. II. O.
Crisp, 2, Ramsay Road, Forest Gate, E.7.

the Grimsby and District Radio Society, when
Capt. Goodwin, M.C. (of Messrs. Gambrell,
Ltd.) demonstrated the Novotone. Although
reproduction was good with the Gambrell All Mains Three -valve Set without the Novotone,
it was immensely improved when the device

was added.
New members will be welcomed at the
Society's meetings, which are held on alternate
Wednesday nights at Abbey Park Hotel, Wellowgate, Grimsby.
lion. Secretary, Mr W. Markham, 104, Torrington Street, Grimsby.
0 0 0 0

Sunday Programmes.

Despite some protests, the majority of participants in the South Croydon and District Radio
Society's recent debate òn Sunday programmes
appreciated the B.B.C.'s policy of giving
listeners what they ought to want. One speaker
foresaw that a very low intellectual level of
entertainment would result if the B.B.C. gave
listeners that which was demanded by popular
opinion.
Considerable controversy was aroused over the
subject of talks. It was obvious that nearly
every talk broadcast found a large number of
listeners eager to hear it. Members appealed for
more talks of a practical scientific nature.
Hon. Secretary: Mr. E. L. Cumbers, 14, Camp den Road, S. Croydon.
o o 0 0

New Club Set.
A test of loud speakers and the club's receiver,
which has now been converted to all A.C., was
carried out at a recent meeting of Slade Radio

(Birmingham).
A full description of the receiver was given by
Mr. R. Heaton, who also drew the circuit diagrams of the various stages. A demonstration
followed, and a number of stations were received
at good strength, the set proving fairly selective.
Details of the society may be obtained on
application to the Hon. Secretary, 110, Hillaries
Road, Gravelly Hill, Birmingham.
A Ici

.
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The Inventor's Explanation of the
Principles of the Receiver.
By J.

HE ideal receiver for broadcasting purposes is usually

ROBINSON, D.Sc., Ph.D., M.1.E.E.,
F.Inst.P.

phenomenon from a new point of view if we are to find
considered to be one in which the radio-frequency an explanation Of the working principles of the stenode.
response curve is square- topped with very steeply
Let us consider a resonance circuit which can be
sloping .sides. Such a receiver responds equally to the obtained in different conditions as regards the logarithmic
carrier and sidebands of the desired
decrement, the remaining conditions
station, but cuts off very sharply
being constant. We shall examine
outside the usual range of 5,000
THE Inventor's explanation of the
these conditions by plotting the rate
Stenode,
together
with
some
of
cycles on either side of resonance.
of rise of the oscillations which arrive
the difficulties connected with the appliA tuned circuit of very low decreat the circuits. This is shown in
cation
of
the
sideband
theory,
will
be
ment, however, responds chiefly to
'Fig.
2, where the amplitude of the
found in this abstract of a paper read
the resonance frequency, and only
oscillations is plotted against time.
Dr.
by
recently
before
Robinson
the
slightly to the sideband frequencies.
We find that for the curve A, the
Radio Club of America. The author's
It has been thought, therefore, that
most highly damped circuit, the
original
figure
numbers
have
been
adsuch circuits are quite unsuited to
oscillations build up to a comparahered to throughout.
telephonic reception.
tively low steady state, whereas in
It is of importance, however, to
the case of low damping, curve C,
investigate whether this generally accepted deduction a large, steady state is finally obtained. The amplitude
from the Fourier theories is of universal application. If of the steady state, in fact, is inversely proportional to
a receiver
an effective band -width of less than loo the resistance in circuit, as Fig. 2 clearly shows.
cycles be employed,
Another very imand a continuous wave portant point emerges
of its own frequency from these curves ; albe applied to it, a curthough the curve C
rent will build up in reaches a higher amthe circuit. Now, if plitude than curve A,
t h e transmitter be
a longer time is rekeyed at a very slow quired for it to reach
rate, say, one per its steady state. When
second, the current the incoming waves
will obviously follow
cease, the receiver is in
Fig. 2. -The curves show the build
the input wave a state of oscillation,
up of oscillations in circuits of
varying decrement, and the rate at
exactly. If the fre- and these oscillations
which they die away when the
quency of the sig- will commence to die
applied wave ceases. Curve A reFig. 3. -The curves show the refers to the circuit of highest dampsponse of a highly selective circuit
nalling be increased, away at a rate deing, and curve C to that of the
when signals K and Q of varying
lowest.
there is still a change pending upon the
speeds are applied. The curve
OABCD refers to the signalling
of response, although
logarithmic decrement.
speed K, and the curve Oabcd to
the speed Q. It is the variations in
general radio opinion has stated that with speeds of 5,000 In each case we have
these curves which give the audible
cycles per second there would be no response, because
an exponential fall of
signal.
the sidebands would be cut off. There can be no dis- the oscillations, and a
continuity in' the nature of the physical response as highly damped circuit comes to rest much more quickly
we go from a signalling speed of one per second to 5,000
than one of low damping.
per second. Thus, it is essential to examine the
If it be necessary for the circuit to respond fully to
A
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very selective circuit all modulation' frequencies are
present, although not in their original proportions. We
can, in fact, deduce a general principle, which is that
when modulated waves impinge upon a receiver the percentage modulation is changed after going through the
receiver to an amount which depends upon the
logarithmic decrement and also upon the modulation
frequency.
Having reached this very important deduction, the
High Signalling Speeds.
way was shown to the construction of a suitable receiver
Let us now examine what would happen if we actually by employing a very selective device, and arranging for
did employ very high signalling speeds with these circuits the correction of the modulation frequencies so that
of exceedingly low damping. In Fig. 3 we again plot they should appear in their desired proportions. For
the amplitude of response of a very selective circuit instance, one method of bringing this about is to pass
against time, and the actual response to telegraphic the modulated waves through a highly selective circuit,
signals of two different speeds is also shown. First of such as a quartz piezo -electric crystal, then to rectify
all, we shall consider signals as shown at K, and we the effects, and to pass the result through a low -fremust assume that the transmitter is active and at rest quency amplifer which has the characteristic of amplifyfor equal intervals. For the first active portion, the ing the frequencies so that the amplification factor is
amplitude of oscillation will build up to the point A. proportional to the frequency.
The conclusion which has just been arrived at, that
When the incoming wave ceases, these oscillations will
tend to die away ; and as a comparatively large time the percentage modulation is reduced as the selectivity
is required for this process, we cannot afford to ignore increases, helps us to appreciate that the magnitude of
the modulated response is not small.
the exponential effect, which, in fact,
Although the percentage modulation
becomes of very great importance. In
has been diminished, the total response
the period of rest, therefore, the reof the circuit at resonance has inceiver will only die away to the point
creased, as some resistance has been
B, and it will still be in the state of
cut out of the resonance circuit to
oscillation when the next signal arrives.
Hence, alproduce the selectivity.
This will now (provided that we arthough the percentage modulation is
range for it to start in the correct phase)
diminished, the absolute value of the
build to the amplitude of oscillation of
modulation is not necessarily lowered.
the point C. Again, the amplitude falls
We have, thus, the following reto the point D in the period of rest.
sults
Thus, for signals K, we find that the
Fig. 6. -The method by which the
(r) No matter how selective a cirreceiver continues to build up accordquartz crystal Q is connected in
circuit. It is necessary to neutracuit may be, all modulation frequencies
ing to the curve OABCD, finally reachlise the capacity of the crystal
are present.
holder by the bridge scheme
ing a steady state with the amplitude
shown and the balancing con(2) From a quantitative point of
varying according to the signals.
denser C.
view, the signals need not be weaker
If, however, the signalling speed be
increased, as shown at Q, the built -up curve becomes than they are in a highly damped receiver.
(3) We can now employ selectivity as high as is pracOabcd ; again, the amplitude building up to a steady
state with a fluctuation. The rate of this fluctuation tically possible, and there is no need to place a limit
corresponds to the signalling speed, but its amplitude to progress as regards selectivity.
(4) The percentage modulation of waves is changed
depends upon the signalling speed. Fig. 3 is sufficient
to show that, no matter what telegraphic signalling after they pass through a very selective device by a factor
speed be employed, provided that this is lower than the which_ is proportional to the logarithmic decrement and
frequency of the carrier, we shall have the amplitude approximately inversely proportional to the modulation
of the receiver fluctuating with the signals, and the frequency.
It is known that when a quartz crystal is cut in a
amount of fluctuation depending upon the signalling
special manner it has a definite frequency, and that it
speed.
can be employed as a resonator. Such a resonator is
Telephony.
very selective, and as we require our indications actually
In place of telegraphic signals- of square form, as in the quartz crystal circuit itself, it is connected between
shown at K and Q, it is obvious that we can employ one end of the resonance circuit and the grid of a valve
signals of trigonometrical form, and that similar reason- (see Fig. 6). In order to prevent energy from passing
ing will apply. Now, such- a signal of trigonometrical through the capacity of the crystal holder, however, it
form is equivalent to a trigonometrical modulation of the is necessary to employ a balanced bridge circuit, utiliscarrier ; and we find, therefore, that when the carrier ing a centre- tapped coil and the balancing condenser C.
waves are modulated by any frequency, the amplitude
As reception with a'crystal obviously occurs only over
of oscillation fluctuates at the same rate as the a narrow band of frequencies, it is necessary to employ
modulation.
the supersonic principle in order to receive over a wide
The important deduction to be drawn is that in this range of frequencies. The incoming signals have their
The Stenode.-

a signal, therefore, it it obvious that the rate of signalling
must depend upon the damping. In the case of curve A
a comparatively short time is required to build up to the
maximum value and to die down to rest again. With a
circuit of low damping, curve C, however, a much longer
time is required for the receiver to build up to its maximum value and to die down again.

.
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frequencies changed to that of the crystal, just as in an
ordinary superheterodyne receiver. After passing through
the crystal the signals are rectified, and are then passed
through a low-frequency amplifier which is designed to
amplify in proportion to frequency.
Interference.
According to the general conception of the sideband
theory, interference should result when the interference
is on a frequency less than ro kc. from the desired
station, and we shall now consider the interference
obtained from the carrier wave of a neighbouring station.
Such a carrier wave will produce an effect in the selective
circuit, although this effect is small. In most of the
experiments up to date, it is found that such an interfering carrier does produce a small interference ; and
although this does not form part of the present paper,
means can be employed to remove this interference.
By making a receiver of the highest possible selectivity, the modulation response- of a transmission whose
frequency is less than 5,000 cycles away from resonance
can be made negligible.
This result appears to be a contradiction of the side band theory. It is, however, very significant that there
are certain phases of radio analysis where it is customary
to employ the actual modulated waves instead of the
Fourier components, such as in the problems of recti-

fication. It is open to question, therefore, whether the
sideband theory gives a complete statement of the case.
Still another factor which must be taken into account,
in the case of the Stenode, is that we must consider free
oscillations which are given by the exponential term in
the solution to the basic differential equation for oscillating circuits. This exponential term is not easy to
subject to mathematical computation.
When attempts to apply the sideband theory to the
Stenode are made, the question arises as to the vectorial
addition of the various sideband effects. Such additions
can be made, provided that each term is entirely independent of the other terms. When the exponential term
is of large importance, however, the sideband effects are
not independent of each other, and thus simple addition
cannot be applied.

APPENDIX.
If the depth of modulation of the incoming wave be in, then the
depth of modulation m1 after passing through the selective circuit is
given by:
1n1=

Snm

2af

R
= circuit decrement = 2fL
n = carrier frequency.
f = modulation frequency.
R = series resistance of circuit in

where I

L

==

ohms.

inductance in henrys.

PHILIPS DE LUXE ELECTRIC GRAMOPHONE.
Threerstage Amplifier with
an Output of '15 watts.

.

DESIGNED for highquality reproduction of
gramophone records in
hotels, restaurants, and dance
halls, this 190- guinea A.C.
model is housed in a massive
cabinet of dignified design
which is available either in
walnut or mahogany. The
lid hinge is fitted wtih a pneumatic stop which prevents the
lid from being accidentally
slammed.
A super-power moving -coil.
loud speaker is fitted, and the
amplifier is designed to deliver the full 15 watts of undistorted power which it is
capable of handling. There
are three stages, and the output valve is a Type M.C. r f 50
working at r,000 volts and
5o mA. The H.T. rectifier is
a Tÿpe 2,769, and the loud
speaker field is supplied from
a Type 506A. valve. AiA

2I

Philips Senior Reproducer.

hough intended primarily as
gramophone reproducer,
provision is made for feeding
the amplifier from a radio receiver or local microphone.
The pick -up is a special design originally evolved for
talkie installations. It is oil damped, and has a dog
clutch for clamping the
needle ; thus, the long needle
set screw is detached from the
ibrating system during the
playing of a record.
Another interesting feature
is the delayed-action pilot
lamp.
This is connected
across the loud speaker field
and does not light until the
gas-filled rectifier strikes. The
short time interval which
elapses after switching on
allows the A.C. heaters of the
amplifier valve filaments to
reach their working temperature, so that the equipment
is all ready for use immediately the pilot light appears.
The makers are Philips
Lamps, Ltd., 135, Charing
Cross Road, London, W.C.2.
t
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Specially Designed for the Band =pass Superheterodyne Receiver.
By A. L. M. SOWERBY, M.Sc., and H. B.

DENT.

resistance of the medium -wave frame at all wavelengths
within its range.
In the frame aerial described in the article mentioned,
observed under the head of " Frame Aerial."
Practically all of them were found to be replies to these difficulties were satisfactorily surmounted by
readers' queries-which encourages the writers to hope winding the frame in a number of separate sections, and
that, although the frame aerial here described has leaving the unwanted sections open -circuited and comprimarily been designed for use with The Wireless pletely disconnected from the sections in use. This
World Band-pass Superheterodyne, there may be users arrangement, in which plugs and sockets were used for
range-changing, unfortunately does not lend itself parof other receivers who will be interested in it.
At first glance the design of a frame aerial would ticularly well to a simple switch -over from long to
appear to involve nothing more difficult than finding medium waves, especially when a centre -tap is required
the number of turns that would tune over the required on both ranges. In consideration of this fact, and bewave- range. For a frame which has to cover only one cause it was only desired to cover the two bands 200
waveband this simple recipe is perfectly adequate, and to 600 and i,000 to 2,000 metres, the problem was
anyone who cares to take the trouble can build up a tackled afresh for the present design.
The task undertaken was therefore to design a frame
frame that will be completely satisfactory on whatever
waveband it is intended to cover. If, however, an suitable for these two wavebands, capable of being
attempt is made to cover both the long and medium switched readily from one to the other, and maintaining
the centre -tap on both
commonly
wavelengths
ranges so as to be suitable
used for broadcasting, it is
for use with the Band -pass
found that there are certain
Superheterodyne,
with
pitfalls. Usually such a
which a centre-tapped
dual -range frame works
frame is desirable.
beautifully on the longer
The question of size
waves, but gives very poor
was settled out of hand by
signal strength indeed on
picking on a square of
the medium waves.
eighteen -inch sides, which is
The reasons for this have
small enough to be reasonbeen discussed in an
ably handy, while large
article entitled " The Exenough for a sensitive set.
perimenter's Frame
A number of experimental
Aerial, "' in which it was
windings were made in
pointed out that the unused
turn upon a framework of
long-wave sections are
this size, and eventually
very liable, unless carethe reluctant conclusion
fully proportioned, to act
was drawn that the sections
as tuned acceptor circuits
Fig. 1.-Sensitivity of frame at wavelengths from 225 to 600
out of use when receiving
for certain wavelengths on
metres.' The vertical scale shows the number of millivolts
on the lower band always
developed across the tuned frame when exposed to a field of
the medium band, thus
one millivolt per metre.
raised the high- frequency
making the reception of
resistance of the sections still in circuit to some extent.
signals on these particular wavelengths practically impossible. In addition, the proximity of the long -wave In an endeavour to lessen this loss the long -wave secsections is almost certain to raise the high-frequency tions were finally wound on a second smaller framework
concentric with that on which the medium -wave frame
was wound, in the manner shown in the illustrations.
' H. B. Dent, The Wireless 11'orld, July 27th, 1927, page 99.
ON looking through the indexes of recent volumes
of The Wireless World, a good many entries were
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MAO

MED/UM WAVE
WINDING

LONG WAVE
WINDINGS

/2 TURNS
TAPPED AT CENTRE

N° 22

ENAMELLED

EOR
ENDS Of ERAME
W/ND/NGS
ANCHORAGE

S PfYWODO CÍ/EEA'S

8%,

48Á.x4,
SCREW

IS SLOTS
BASEBOARD

J TARAWALS

/2SQ x %.TH/CR
BRASS WASHER

MOUNTED ON
CHEEK BEHIND
SW/TCN

f4.014 BRASS SPINDLE

3x

BRAS., PLATE
SQ
SOCDEREO UNDERNEATH

NTH/CR
TO
/MOLE

S'

S PLY

COGYt

Dimensional details and switching arrangement of the dual -range ¡rame. The diagonals pass through rectangular slots cut in the
long -wave winding supports, being positioned by a screw. The end supports are slotted to a depth of } inch, the diagonals being
fixed by glue or a screw as desired.
A
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Dual -range Frame Aerial.

-

This device, by increasing the physical distance between
the two windings, was found to reduce very appreciably
the losses introduced by the long -wave sections when
out of use.
With a winding made up of four sections there are
a surprisingly large number of ways in which the long wave windings may be connected when receiving on the
medium -wave band. By trying all in turn, and noting
in each case the voltage developed across the tuned
frame by the transmissions from the London Regional
and London National stations, a rough comparison was
made of their relative efficiencies. This simple experiment showed that the greatest voltages were developed
when the two long -wave sections were connected in
parallel with the corresponding medium -wave sections ;
further, it was found that with this arrangement the
voltage was in both cases within a few per cent. of
that developed across a frame carrying a medium -wave
winding only. This mode of construction was therefore
adopted.
Further investigation showed that the long -wave sections tuned, with their own self- capacity, to a wavelength between 6o and 65 metres, which is well away
from the danger zone.
The high- frequency resistance of the complete frame,
connected as for reception of medium waves, was
measured at a number of different wavelengths. Special
attention was paid to those wavelengths which were an
exact multiple of that at which the long -wave sections
resonated, there being still a suspicion that the resistance might turn out to be abnormally high at these
points. No such peaks, however, were present, and the
frame was found efficient over the whole waveband.
Fig. i gives the sensitivity of the frame at wavelengths
from 225 to 600 metres, the sensitivity being expressed
as the number of millivolts developed across the frame
when the field- strength from the transmitter is one millivolt per metre. The sensitivity is reasonably constant
over the range, being the same at 225 metres as at 600,
and only 5o per cent. higher at its best point, 33o
metres.
The diagrams provide practically all the information
that will be required in making and winding the frame,
R.S.G.B. Tests and Competitions.
'February 22nd to 28th is devoted to
the " British Empire Radio Week," and
a Challenge Trophy is offered for the
member of the R.S.G.B. or B.E.R.U.
who obtains the highest number of
effective points for working stations in
other parts of the Empire. For the purpose of this competition the Empire is

divided into twelve groups : (1) British
Isles ; (2) Canada, Newfoundland, and
Nova Scotia ; (3) West Indies, Bahamas,
Bermuda, and British Guiana ; (4) South
Africa and Rhodesia; (5) Kenya, Uganda,
and Tanganyika ; (6) Egypt and Sudan ;
(7)
Iraq; (8) India, Burmah, and
Ceylon; (9) Malaya; (10) Hong Kong;
(11) New Zealand ; (12) Australia.
One point is counted for each station
worked, but the same station may be
worked on two or more wavebands, each

JANUARY 7th, 193r
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but one or two points deserve special mention. The
4 -pole change -over switch is connected to high-potential points in the tuned circuit, so that if the dielectric
properties of the insulating material are not good a
serious lack of sensitivity at the bottom end of the
medium -wave band will be experienced. There are
switches available in which the contacts are carried
on ebonite ; one of these should certainly be chosen
in preference to a switch built on any synthetic insulating material. Capacity, through air, between adjacent
contacts does not lead to losses, and so need not be
taken into account.
Details of the framework may be modified as far as
desired, so long as the dimensions and spacing specified
for the actual windings do not suffer appreciable change.
All four sections are wound in the same direction, 12
turns of No. 22 enamel wire, spaced out to i in., and
tapped at the centre, making up the two medium -wave
sections. It will be found easiest to wind the whole 12
turns continuously, and make the tap afterwards. The
pull exercised by a few turns of wire, wound on under
tension, is very much greater than one would expect, and
will distort the framework very noticeably unless
measures are taken to counteract it. A length of stout
string, tied as tightly as possible round the frame on
the side opposite to that on which the first section is
wound, will be found quite effective.
The two long -wave sections, which are separated
by a distance of one inch are each wound with 23
turns of No. 26 enamel wire, the space occupied by
each being half an inch. In connecting these to the
switch, care should be taken that the inside of each section is joined to the centre -tap of the outer frame when
switched to medium waves.
' Since the frame is primarily intended for the Band pass Superheterodyne, the inductance has roughly been
matched to the tuning coils in that receiver with a
tuning condenser of o.òoo5 mfd. capacity the maximum
wavelengths are 600 and 2,000 metres. The lowest
wavelengths' attainable depend on the minimum value
of parallel capacity, and so cannot be stated as a property of the frame. In any reasonable circumstances,
however, 200 metres and 700 metres should comfortably be reached.

TRANSMITTERS' NOTES.

;

G2WX

S. Borgars, 28, Welldon Cres., Harrow -on-the
Hill, Middlesex.

G50G

Pond Cottage, Weald,
Sevenoaks, Kent.
B. F. Phillips, 144a, Cwm Rd., Bonymaen,
Swansea. (Change of address.) Transmitting on 7 and 14 mC. and welcomes
reports.
J. Cuthbertson, 15, West View, Aklam Rd.,
Linthorpe, Middlesbrough, Yorks, experimenting on 40.8 metres.
R. Cave, Holiday House, Mill Lane, Waltonon -Naze, Essex (willing to report upon apy
amateur's signals, preferably on the 7 mC.
waveband after 19.00 G.M.T. or any time
on Sundays).
E. Gaukrodger, 4, Montrose Villas, Chewton
Rd., Keynsham, Somerset.
E. F. Baker, 5, Currie Rd., St. John's, Tunbridge Wells.
F. S. Mizen, 28, Brunel Rd., Bridgwater Rd.,
Nr. Bristol.
F. R. Drew, Frampton Cotterell, Nr. Bristol.

G5PH

of which is counted as a point. A maximum of 20 contacts on each waveband
will be allowed in any one of the twelve
groups.

0000

Low-power Tests.
We hear that the Contact Bureau of
the R.S.G.B. intends" to organise some
low -power tests next April, in which the
maximum power allowed will be 1 watt.
We hope to give full particulars at a later

date.

0000

New Call -signs and Changes of Address.
G2WW (Ex 2BC(2). L. C. Davis, Jnr., 24, Fallowfield
Ave., Hall Green, Birmingham.

2ANS

2ABQ

2ABW

2ANI
2ADC

2AMZ

C. I. Orr- Ewing,

INDIA.
VII 2FX C. D. Connerton, Aircraft Park, Royal Air
Force, Lahore, India, licensed to transmit
on 10.509, 21.018, 42.036, and 168.144
metres.
A
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THE TEST OF RICHES.

The North Monaghan (Ontario) Council has decided that the possession of a
wireless set will debar a resident of that
municipality from participating in the
unemployment relief scheine.

r,

Topics,

WEEK
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MYSTERY OF MOORSIDE EDGE.

Vigilant listeners report the reception
of " tuning signals " from the new
Northern Regional station at Moor idc
Edge. Whilst declining to confirm such
reports, the B.B.C. states that emission
tests are made from time to time. Public
tests may be expected very shortly.

0000

STILL THEY COME.

At the end of November there were
3,307,878 British receiving licence holders,
in addition to 19,020 blind persons holding free licences. This is an increase of

60,196 and 491 respectively over the
figures for the previous month. In the
last twelve months the total lias ad-

HAMBURG ENTERTAINS EUROPE.
l'.. celebrate the opening of the new
radio building in Hamburg to- morrow

(Thursday), the Norag broadcasting
organisation will provide a special symphony concert. at 7 p.m. (G.M.'l.) in the
main ball, to be internationally relayed
to many stations in Europe.

0000

MUSIC AND WIRELESS.
Fifteen years ago a niait who dared to

predict that wireless and music would
ever walk hand in hand would probably
have been sent to a Home of Rest. Yet

SUBSIDISING THE RESEARCH
WORKER.

Professor Dunoyer, of the French Optical Institute, has been granted a subsidy of £80 by the. Academy of Science
to assist him in photo- electric cell research.
o

The wireless section of the British Industries Fair, Olympia, February 16th to
27th, wiil occupy a large section of the
ground floor of the National Hall. A
number of prominent firms have already
booked space.

atlantic Telephone Service to all parts
of Canada and Mexico on January 1st,
Europe was brought into telephonic touch
with the whole Continent of North
America, including Cuba.

0000

NEW

0000

-

0000

2

!

A 2.5

0000
CAMPAIGN.

grand campaign against man -made
static has been launched by the Electrotechnical Association of Czecho -Slovakia.
Owners of electrical apparatus have been
subjected to an avalanche of 500,000 circulars describing the woes of the listener
troubled with interference, and how they
can be averted by a little consideration
on the part of " parasite producers."
A

000

0000

kilowatt.

ANTI -PARASITE

coon

PHYSICAL AND OPTICAL SOCIETIES'
EXHIBITION.
The Twenty -first Annual Exhibition of
the Physical and Optical Societies is now

ITALY'S BEST AND CHEAPEST.
The prize for the best all- Italian wireless receiver has been won by the firm of
Ansaldo-Lorenz for an instrument fulfilling all the conditions, writes our Turin
correspondent. The competition, which
was organised last spring by the Italian
broadcasting authorities, was to encourage the home manufacturers to turn
out a receiver entirely Italian in construction. highly selective as well as
sensitive, productive of good quality, easy
to operate, and, last but not least, cheap

Austria, the birthplace

of Mozart, a new broadcasting station
was opened on December 21st, working
on the international common wave of
218.5 metres. Salzburg relays the pro
grammes from Vienna. The power is

ANOTHER 100 -KILOWATTER.
'fhe urge for power in Europe will receive another manifestation in 1932, when
a new 100 -kW, station will be launched
on the ether at Budapest. During the
present year, writes our Berlin correspondent, the Hungarians hopo to erect
two " intermediate " stations in W. and
N.E. Hungary, each with a power of 10

running at the Imperial College of Science,
South Kensington, to- morrow (Thursday)
being the concluding day. Over eighty
firms are exhibiting in the Trade Section, while an interesting collection of
research and experimental exhibits (including wireless) is also on view. Tickets
obtainable from the Secretary, 1, Lowther
Gardens, Exhibition Road, S.W.7, are
necessary for to -day (Wednesday), but
members of the public will be admitted
to- morrow without tickets.

AUSTRIAN BROADCASTER.

At Salzburg,

MUSK ON HOLLYWOOD EXPRESS.
The " Sunshine Special " expresses of
the Missouri Pacific Lines, running front
St. Louis along the Pacific coast to Los
Angeles, have been wired' for radio reception.

o

0000

TRANSOLEAN TRIUMPH.
With 'the extension of the TransA

vanced by 409,112.

kilowatts.

000

WIRELESS AT B.I.F.

THE LATE Da. FERRANTi.

NEW USE FOR SEAWEED. -Among the
architectural refinements included in the
new " Broadcasting House," Portland

Place, are special soundproof studio walls
packed with seaweed.
during the present month a well -known
journal of the music trade is regaling its
readers with a " Glossary of Radio

Terms "

!

0000

RADIO ON DEMONSTRATION

TRAIN.
An exhibition car devoted entirely to
wireless is included in a special electrical
demonstration train run by the Orleans
Railway Company. The train is taken
to remote districts on the railway system
and is proving highly successful in spreading the gospel of electricity among the

peasant community.

The life and work of Dr. Ferranti will
form the subject of a memorial address
to be delivered by Mr. Frank Bailey,
chief engineer and managing director of
the City of London Electric Lighting
Co., on Wednesday next, January 14th,
at 7.15 p.m., in the Large Hall of the
Manchester College of Technology. The
lecture will be given under the auspices
of the Electrical Power Engineers' Association, and the chairman will be Mr.
V. Z. de

Ferranti.

0000

I.E.E. WIRELESS SECTION.

At the meeting this evening (Wednesday) of the Wireless Section of the Institution of Electrical Engineers the following papers will be read and discussed :
'' A New Method of Measurement of Resistance and Reactance at Radio Frequencies " (with demonstrations), by
Messrs. F. M. Colebrook, B.Sc., and R. M.
Wilmotte, M.A. ; and " A Variable
Capacity Cylindrical Condenser for Precision Measurements " (with demonstrations), by ItIr. E. B. Moullin, M.A. The
meeting will be held at 6 p.m. at Savoy
Place, W.C.2.

.i2
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RADIO TO JUNGLE EXPEDITION.

Broadcast messages from KDKA t4
members of the Matto Grosso Expedition in the heart of the South American
jungle will be available for world consumption in the course of the next few
weeks. The explorers intend to keep in
short -v-ave touch with the outer world
when they are as far as 2,500 [Hiles up
Special messages
the Paraguay River.
from relatives and friends will be transmitted on short waves from KDKA every
Saturday night at 11.15 (4.15 a.m. Sunday G.M.T.), and als relayed on the
normal broadcast wavelength. It is possible that messages from the expedition
may also be relayed on the longer wavelength.

0000

MUNICIPAL WIRELESS COURSE.
lectures for wire-

A specie }1 course of

less service agents and others interested
in broadcast reception opens at -the Mari chester Municipal College of Technology
on Wednesday next, January 14th. The
lectures, which will deal with the performance of broadcast receivers, will be
given by Mr. W. Jackson, M.Sc., and
will not demand a high degree of technical knowledge The fee for the course
is 10s. 6d. Full particulars can be obtained from the Registrar at the College.

0000

0000

-

RADIO COMMISSION CRITICISED.

Strong criticism is descending on the
annual report just submitted to the U.S.
Congress by the Federal Radio Commission. The critics draw attention to the
fact that the report contains not a word
about the pressing problem of high
power, nor a syllable in recognition of the
broadcasters' demand for yearly instead
of three monthly licences. The report is
also silent upon what is described as
the fundamentally unsound zone system
of administering radio by segments of
states, regardless of the fact that radio
knows no artificial geographical boundaries.
The Commission includes among its

0000

PLEA FOR " ONE -MAN RADIO."
America never needed a good five -cent
cigar as it now needs a good one -man
radio set, according to W. R. Bryans,
Professor of Mechanical and Machine
Design at New York University, whose
remarks are quoted by the .Vr'w You,,'

Times.

"Loud speakers are driving hundreds
into the divorce courts annually," said
Professor Bryans. " No two members of
a family want to hear the same radio programme. What is music to one ear is
merely a neurosis -producing racket to
another.
" In this apartment age each person
should be equipped with a small portable
radio set which could be plugged into a
light- socket.
Then, without annoying
each other, mother, with comfortable

0000

THE KITE SET.
The kite aerial is one of the oldest
devices in wireless, but the kite set is
fairly new. Kites carrying short -wave
transmitters and weighing little more than
-1 lb. are used in D.F. tests now being
conducted by the Department of Scientific
and Industrial Research at the Slough ex-

perimental station.
The transmitters each carry a number
of dry cells and a valve, together with
an aerial of about 100ft. Ranges up to
half a mile are obtained, the kites being
flown at heights up to 500ft.
Radio bearings are taken on the kites
from a ground station, extraordinarily
accurate results being obtained.

0000
PAPAL RADIO RESEARCH.

Any existing notions that the new
Vatican City wireless station is to be
devoted solely to religious uses will be
dispelled by the news that elaborate
arrangements are in hand for research
work in connection with wireless echoes.
A Turin correspondent informs us that,
although the station is equipped with Marconi duplex telephony gear capable of
world -wide communication, the transmission periods will be infrequent, thus permitting Father Giiinfranceschi, the
station director, to collaborate with the
Pontifical Academy of Science in the investigation of many radio phenomena now
perplexing radio scientists.
In addition to the subject of radio
echoes, the experimenters will probe into
the questions of fading, atmospherics, and
the influence of the sun on electromagnetic waves.

0000

IS AMERICA GREEDY

(Above)

general
station.

A

view of the

(Below)

l'he transmitter and
control
cabinet.

Transmissions will shortly begin from the new 16- kilowatt
broadcasting station erected by the Marconi Company near Reykjavik, the capital of
Iceland. The station is equipped for telegraphy as well as telephony work, and will
be used for ship traffic in addition to broadcasting.
ICELAND CALLING.

recommendations a plea for power to
penalise offending stations by ordering
them " off the air for thirty days.
The Commission refuses to " recognise
visual broadcasting as having developed
to the point where it has real entertainment value "

sponge -rubber earphones, could tune in on
the opera, dud on the fights, sister on the
dance orchestras, and little brother could
do his home -work, at last, in peace."
McMICHAEL MAINS THREE.
We regret that a wrong address was
given in the review of the McMichael
Mains Three receiver in our issue of December 31st The address of the manufacturers, Messrs. L. McMichael, Ltd.,
is Vl'exhanr Road, Slough, Bucks.

19.31.

The growing opposition of Canada and
Mexico to the `squatter sovereignty "
exercised over the major portion of the
broadcast band by the United States is
referred to in a message from our Washington correspondent. American dominance (he writes) is readily explained :
American incentive genius and business
enterprise have been quickest to realise
the potentialities of radio.
On the other hand, the rights of other
nations to a share of the broadcasting
facilities cannot be dismissed as mere
academic theory.
In fact, Mexico is
already building stations on the channels
now occupied by stations in the United
States and Canada with much resultant
interference to the latter.
Canada has
been more passive in its demands.
Some see the widening of the broadcast ing band to include more channels as a
solution ; others think technical advances,
such as synchronisation of chains of
stations on identical wavelengths or narrowing the paths of broadcast transmission, may solve the problems before the
legislators and diplomats need to be called
upon.
A
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Robust Three =valve Mains Receiver with an Excellent Allzround Performance.

A

Ekco Model 313 we have an excellent example
of what is probably the most popular type of re-

connected in series with the grid of the H.F. valve.
The screen' grid potential, in common with the H.T.
ceiver on the market at the present time, namely, supply to the detector valve, is taken from a potentiothe mains-driven three-valve set with a single screen- meter resistance connected across the smoothed
grid H.F. stage, detector and pentode output valve.
output from the mains rectifier. The tapping point on
The set is housed in a moulded case of unique design the resistance is adjusted at the works before despatch.
and the construction of the chassis shows evidence of
The H.T. supply to the anode circuit of the S.G.
careful preparation and development. In fact, it is a valve is decoupled, and the H.F. coupling to the detecworthy first product of the new Southend factory of tor valve is through the medium of a tuned transformer.
Messrs. E. K. Cole, Ltd.
The tuning condensers for the transformer secondary
In general principle the three -valve circuit follows and the input circuit to the S.G. valve are ganged, and
conventional practice, but there are numerous detail trimming condensers are connected in parallel with both
refinements of special interest. For instance, the vari- elements of the condenser. The trimmer on the H.F.
able aerial coupling, which
transformer secondary is adSPECIFICATION.
serves both as a pre-detecjustable from the front of
CIRCUIT: -Screen-grid H.F. (tuned transformer coupling),
tor volume control and as a
the set, while that on the inleaky grid detector (with reaction), transformer- coupled
put circuit is pre-set at the,
means of compromising bepentode output valve. Westinghouse half-wave rectifier.
CONTROLS: (1) Single -dial ganged tuning. (2) Gang
tween range and selectivity,
works.
trimming condenser. (3) Wave-range switch. (4) Input
takes the form of variable
The detector functions as
volume control (variable magnetic coupling). (5) Reaction.
magnetic coupling between
a
grid rectifier with zero
(6) Mains switch.
grid bias,
Terminals are
the aerial and tuned grid
SPECIAL FEATURES: Choice of three output impedances.
Terminals for L.S. field current. Sockets for pick-up (no
circuits. The grid coils are
arranged in the input to the
switching): Mains aerial.
detector by means of which
single -layer windings on a
Price: £22 10s. "Ekcone" L.S. £4 10s., "Ekcoil" L.S. £11 extra.
i ¡in. former and the aerial
a gramophone pick -up may
Makers: E. K. Cole, Ltd., Southend -on-Sea.
coupling coils are mounted
be connected with the approon a spindle inside the grid coil former. The coupling priate negative bias. No switching is provided for the
is varied by rotating the aerial coils through the medium pick -up terminals, so that the pick -up must be entirely
of a simple crank mechanism. The makers claim that disconnected for radio reception, and conversely, the
this form of coupling produces a negligible change in radio circuits should be detuned when reproducing
the tuning of the grid circuit, and our experience with gramophone records.
this set indicates that the claim is justified.
A reaction coil in the anode circuit of the detector is
coupled to the H.F. transformer, the reaction current
The Mains Aerial.
being controlled by a series variable condenser. On
The aerial is connected to the coupling coil through long waves a fixed condenser is automatically switched
a small fixed series condenser, two alternative values in parallel with the variable to increase the reaction
being provided in order that the set may be adjusted effect.
to local requirements. A third aerial socket is conThe output valve, which is transformer- coupled to the
nected directly to the high -potential end of the grid coil.
detector, is a P.M.24B pentode with directly heated
This is intended for short indoor aerials or the mains filament. Its anode circuit contains a tapped choke by
aerial provided with the set. The latter takes the means of which the output impedance may be matched
form of a third wire bound up with the mains leads, and to the loud speaker in use.
functions by virtue of its capacity to the mains. To
High- tension current for the set is supplied through
prevent 5o -cycle hum when using the mains aerial a a half-wave rectifier, the output from which is smoothed
small stopping condenser and high resistance shunt are by the usual large- capacity condensers and a choke in
N the
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Ekco Model 313 -Three Valve All- electric.-

the negative H.T. lead. This arrangement has the advantage that grid bias can be derived from the voltage
drop in the D.C. resistance of the choke. In practice
the voltage available is increased by a small resistance
in series with the choke. The grid bias connections are
efficiently decoupled.
In connection with the mains supply to the set, it is
interesting to note that sockets are provided for energising the field winding of a moving -coil loud speaker, thus
obviating the necessity of duplicating connections to the
supply point. Incidentally, the mains supply leads are
detachable from the set, so that all risk of shocks is
provided against if the plug is removed from the receiver before making adjustments.
Tested at a distance of only five- miles from Brookmans Park and making use of an outdoor aerial 5o feet

COMMON

\I%

NEGATIVE

COMPENSATING
CONDENSER
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of the aerial coupling and reaction controls, London
Regional could be confined to a band from 310 to 365
metres, and the National transmitter from 210 to 2g0
metres. The fact that three foreign stations could be
received between the two transmitters at a distance of
five miles is an excellent testimonial to the selectivity on

medium waves.
The long waves provided eight stations in addition to
5XX, the selectivity being just sufficient to isolate
Königswusterhausen and more than sufficient to separate
5XX from Eiffel Tower and Radio Paris.
The mains aerial is surprisingly efficient and enabled
eight foreign stations to be received on medium waves
and four on long at good loud speaker strength. The
selectivity, on the other hand, is by no means so good
as with an outdoor aerial, and it was found to be impossible to separate the London transmitters at five miles.
HALF WAVE
RECTIFIER

MJA.MAN

MAINS
AERIAL
LEAD

TO
A

A, A3

A1

REACTION
CONDENSERS

Circuit diagram of the

Ekco"

in length, Langenberg and three other Continental
stations on medium waves were received at good loud
speaker strength in broad daylight. This in itself is
convincing proof of the sensitivity of the H.F. portion
of the circuit, and the performance after dark adds
further confirmation. With both regional transmitters
working, 27 foreign stations were received on the
medium wave band. Of these 15 were at good programme strength, and in the case of four of these the
volume control had to be used to prevent overloading
the loud speaker. On Sunday evening, before the commencement of the B.B.C. transmissions, an additional
17 stations were received, 13 at programme strength
and three requiring the volume control, bringing the
total medium-wave score up to 44, an exceptional performance for a three -valve set. By making careful use
A

2

Model 313 A.C. mains receiver.

A further test in Central London was more successful,
however, and either station could be limited to a band
approximately 20 metres in width.
We are unable to find any fault with the quality of
reproduction, which is in keeping with the high standard
of performance in other respects. Some mains hum was
noticeable, however, during intervals in the transmission, but was not sufficiently serious to merit condemna-

tion.
Finally, a word of praise is due to the instruction
booklet issued with the set. This applies to both A.C.
and D.C. models, and, in addition to very lucid instructions for setting up and operating the set, gives a logical
sequence of tests for tracing minor faults.
The price of the A.C. Model 313 is X22 dos., and the
makers are Messrs. E. K. Cole, Ltd., Southend. on-Sea.
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Determination of Voltage Amplification and Selectivity.
By S. O.

PEARSON, B.Sc., A.M.I.E.E

NE of the most widely used intervalve coupling sistance and therefore. has no effect on the alternating'
arrangements employed in high- frequency ampli- components of the current.
fiers is that known as the tuned anode coupling.
Dynamic Resistance.
As the name implies, an inductance or tuning coil is
A glance at Fig. I (b) shows that the complete anode
connected in the anode circuit of a valve which is to be
circuit
consists essentially of a parallel -tuned circuit LC
is
coupled to a succeeding one, and this inductance
tuned, by means of a condenser of variable capacity, in series with a high -resistance Ra, that of the valve
itself. The properties of the parallel -tuned circuit were
to the particular frequency being received.
discussed in some detail by the present writer in The
circuit
of
In the first place let us consider the simple
Fig. I (a) where a coil of inductance L henrys and high - Wireless World for January 8th, 15th, and 2gth, 193o.
frequency resistance R ohms is connected in the anode The main feature of the parallel -tuned circuit is that it
circuit of a three -electrode valve. This coil is tuned offers the greatest impedance to currents at the freto resonance by the condenser C, the assumption being quency to which it is tuned; that is, at the resonant
made for the present that there are no stray capacities 'frequency. If L is the inductance of the coil in henrys
and C the capacity in farads, the resonant frequency is
or incidental sources of power loss.
If a high -frequency alternating voltage whose R.M.S.
cycles per second.
Another important
f
1
value is Vr, volts is applied to the grid of the valve, a
2r,4/I.0
feature of the parallel voltage µV0 of equal fretuned circuit is that at the
quency and in phase with
resonant frequency the
V will in effect be set up
current passing in at one
in the anode circuit, and
end of the circuit and out
this voltage tends to drive
at the other is exactly in
round the anode circuit an
phase or in step with the
alternating component of
voltage applied to its ends.
current additional to the
The significance of this is
steady direct current sup.that, for currents at the
plied by the high- tension
frequency of resonance, the
source. The symbol
tuned circuit virtually berepresents the amplification
haves like a non-inductive
factor of the valve under
resistance for which the
working conditions.
current and voltage are
Denoting the internal
always in phase. For this
cathode -to -anode A.C. reFig. 1. -At (a) is shown the tuned anode circuit arrangement.
LC is tuned to the frequency of the signal voltage Vg applied to
reason the impedance besistance or differential rethe grid of the valve. The A.C. circuit equivalent to the anode
circuit is given at (b).
tween the ends of the tuned
sistance of the valve by
circuit is referred to as the
Ra, we can, as far as the
dynamic resistance. Its value in ohms is given by
A.C. components only are concerned, represent the complete anode circuit by the simplified equivalent circuit
Rd=
ohms
shown at (b) in Fig. i. The voltage µVo injected into
(I)
the anode circuit by the action of the grid is represented
by a small alternator or generator at A. In the equiva- where R is the effective high -frequency resistance of the
lent circuit the high- tension battery is omitted because coil. The merits of the tuned circuit can be judged by
it is supposed to have a negligibly small internal re- the value of the dynamic resistance.
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Voltage Amplification.
In view of the fact that the tuned portion of the anode
circuit acts like a pure resistance of Rd ohms, it follows
that the voltage amplification obtained from the stage
can be calculated by exactly the same method as for
resistance -capacity coupling, when the effects of stray
capacities and the grid -leak resistance are neglected.
But in the case of the tuned anode coupling the various
stray capacities and losses have totally different effects
from those in the case of resistance coupling. The exact
nature of these effects will be dealt with as we proceed.
Neglecting incidental capacities and losses for the present, the voltage amplification obtained, that is, the ratio
of the alternating voltage established across the tuned
circuit to the alternating voltage applied to the grid of
the valve in Fig. i (a), is
given in the usual way by
n

µRd
Ra + Rd

where

Rd

= CR

(2 )

ohms.

This, of course, only
applies to the particular
frequency to which the
circuit is tuned.

21
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circuit is 31.8', or just over 1,000 times as great as
that in the coil and condenser of the preceding grid
circuit. This is a point of great significance regarding
the stability of the amplifier
even a minute fraction
of the anode energy can find its way back to the grid
circuit the valve will generate continuous oscillations
of large amplitude and obliterate the required signal
variations. The reasons for and methods of preventing
instability will form the subject of a future article.

-if

Details of the Coupling.
We must now consider what occurs when the valve
with the tuned anode circuit is capacity -coupled to a
succeeding valve in the manner indicated by Fig. 2.
It will be noted that the circuit is the same as that given
on page 584 of November i9th issue for resistance capacity coupling except
that the tuned circuit LC is
substituted for the simple
anode resistance. Thus in
exactly the same way the
complete circuit between
the valves can be represented by the equivalent
A.C. circuit shown in Fig.
3
(a).
The anode-tocathode capacity of the first
valve and the grid-tocathode capacity of the
second are represented in
Figs. 2 and 3 (a) by the
imaginary condensers Ca
and CQ respectively.

Numerical Calculation.
As'a numerical example,
let us suppose that the
anode coil has an inductance value of 200
microhenrys, and that it
is to be tuned to a freIn a normal receiver the
Fig. 2. -Tuned anode coupling between two valves. The imaginary condensers C. and Cq represent the anode -to- cathode
quency of roe cycles per
coupling condenser C,
capacity of the first valve and the grid -to- cathode capacity of
second, corresponding to a
the second respectively.
would have a capacity of
wavelength of 300 metres.
about 0.0003 mfd. and
This calls for a tuning capacity value of C= 0.000127 the grid -leak resistance R, would have a value of
microfarad. Assuming the coil to be a good one, hav- between i and 2 megohms. At a frequency of i,000
ing an effective high-frequency resistance of ro ohms at kilocycles per second the coupling condenser would
1,000 kilocycles per second, the dynamic resistance of
thus have a reactance of
=530 ohms. This re200
'the tuned circuit works out to Rd=
2rfc,
0.000127 x 10
actance is in series with the grid leak R, and is obviously
158,000 ohms, from equation (i).
is only about,
For the time being it will be assumed that we are quite negligible compared with R1
1,90o
dealing with an ordinary three -electrode valve of the of a megohm. Consequently, the condenser C, in Fig.
AC/ HL class, having an A.C. resistance of Ra =16,00o 3 (a) can be omitted altogether without making any
ohms and an amplification factor of ,u =35 under work - perceptible change as regards the equivalent A.C. ciringtonditions. (Screen -grid valves will be considered cuit, which may therefore be further simplified to the
in due course.) Then from equation (2), the voltage form shown at (b) in Fig. 3, where C. stands for the sum
amplification obtained is
of the intervalve capacities and any other stray capa35 x 158,000
cities across the circuit, Ca and Ca being in parallel now
n
times.
i6,000 +158,000 -31'8
that C1 is removed.
It is clearly seen from Fig. 3 (b) that the tuning coil
That is to say, the voltage developed across the tuned
circuit, between the points P and Q in Fig. r, is 31.8 L, the tuning condenser C, the stray capacity Cs, and
times as great as the voltage applied between the grid the grid-leak resistance R, are all virtually in parallel
and cathode of the valve, referring to alternating com- in the actual circuit between the valves. The coil L
is thus tuned to resonance by the sum of the capacities
ponents only.
If we assume the tuned grid circuit preceding the C and C,,. For a given frequency the capacity C + Cs
valve to have the same constants as the tuned portion therefore has a definite value, so that the higher the inter of the anode circuit, the last statement means that the electrode capacities the lower will the setting of C have
oscillating energy in the coil and condenser of the anode to be. Consequently in the case of tuned anode coupling
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Rd=
ohms in this case. In parallel with it is
(C C$)R
the grid -leak resistance R, ohms, so that if Rid represents
the combined equivalent dynamic resistance, we have
Z

I
Rd

R
Z

{

RdR,
or R'a =R
a

+R

ohm.

For the numerical values already cited, namely,

L= zoo microhenrys and /= Z,000 kilocycles per second,

.

;ik
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the valve capacities between anode and cathode and
between grid and cathode have no direct effect on the
functioning of the tuned circuit. In the case of resistance amplification, these capacities were seen to reduce
the amplification as the frequency increased.
Damping Effect of the Grid Leak.
The grid -leak resistance R, , virtually in parallel with
the tuned circuit, results in a lowering of the dynamic
resistance of the latter. As pointed out previously, the
tuned circuit itself acts like a non -inductive resistance
at the resonant frequency, the dynamic resistance being

Rid

,

-

On page 47 of July 9th, 1930, issue of The Wireless
World it was shown that for a simple parallel -tuned
L
circuit the selectivity number is given by
5R C
where R is the effective high- frequency resistance of the
tuning coil. In the present case, however, we are dealing not with an isolated parallel -tuned circuit, but with
one which is connected in series with the A.C. resistance
of a valve ; and for this reason the above expression for
the selectivity will not give a highly accurate result.
This is because, at the resonant frequency, the current
entering and leaving the tuned circuit is in phase with
the voltage across it, whereas at any other frequency
they are out of phase.
At a frequency somewhat removed from the resonant
value the resistance of the tuned circuit becomes negligibly small compared with the, resultant reactance, the
current being therefore nearly a quarter of a cycle out
of phase with respect to the voltage across that portion
of the circuit. Thus, to be strictly accurate, if X is the
reactance of the tuned circuit at the non-resonant frequency, the voltage amplification at this frequency

the dynamic resistance of the tuned circuit, apart from
the effects of the grid -leak resistance, was found to be
X
But if the selectivity is to be
0.158 megohm.
With a grid -leak resistance of Z would be
N/ R2a +X2
megohm the effective dynamic resistance is reduced to calculated on
a ro per cent. basis as defined above, X
0.158 x 1=
R'd=
0.136 megohm. This is not at all a will be of the order of ro per cent. of Ra, and therefore
0.158 +
X2 would be only Z per cent. of R2a. Consequently,
serious reduction, the voltage amplification being now the value of the calculated amplification would be
31.3, compared with 31.8
reduced by less than one calculated without taking
half of r per cent. if X2
into account the effects of
were omitted from the calthe grid leak.
culation altogether, the
If the second valve is a
approximate v o l t a g e
" power grid " detector
amplification being simply
1iX / Ra.
the grid leak would be of
In making this
approximation the phase
the order of 0.25 megohm,
angle has been ignored
and this alone would realtogether, and therefore
duce the effective dynamic
in finding the selectivity
resistance of the tuned
Fig. 3. -A.C. circuits equivalent to the tuned anode coupling of
number the usual formula
circuit to 96,700 ohms.
Fig. 2. (a) Equivalent circuit wit h coupling condenser Cl included.
Simplified equivalent circuit with coupling condenser omitted,
Z
But a grid detector (h)
its reactance being negligibly s mall. C, represents C. an Co
5R VC will give the result
depends for its action on
in pa rallel.
the flow of grid current
to within the same degree
during the positive half -waves of the voltage applied of accuracy as the voltage amplification.
to the grid. The average value of the grid current,
If R'd is the dynamic resistance of the combined cirwhich is unidirectional, depends on the value of the cuit at resonance, the equivalent series resistance within
grid -leak resistance, the value of the grid-bias voltage, the tuning coil can be found from the expression :
and on the strength of the signal voltage. Since the
(24L)2
grid current is not directly proportional to the applied R= R'a ohms. For instance, if 'L = 200µH and R'a
alternating voltage, the exact damping effect on the =o.136 megohm, as previously found for a frequency
tuned circuit is not easy to calculate. Its damping of Z,000 kilocycles per second, the value of the equivaeffect, however, is comparatively large, and in a re- lent series resistance is
ceiver where a high degree of selectivity is of the first
(211. x 106 x 200 x Zo -e)2
R
importance, special artifices must be resorted to for
= ZZ.6 ohms.
136,000
reducing the damping to a reasonable level.
It will be remembered that the coil alone had a resistance of ro ohms, so that the presence of the one megohm
Selectivity.
The degree of selectivity is usually expressed grid leak has had the effect of increasing the coil renumerically by a ' selectivity number," which is sistance by 16 per cent. The selectivity number bedefined as the ratio of the resonant frequency to the comes :
Z
L
z
change of frequency necessary to reduce the voltage
200
19.2 approximately.
amplification to ro per cent. of its value at resonance.
`

5R
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Mühlacker.
The lady whose cry 'of distress enlivened the Epilogue from London
Regional on the last Sunday in 1930 was
not in the B.B.C. studio, but was participating in a dramatic programme relayed
by Mühlacker. In one sense this is reassuring; in another it is very disconcerting. The lady could quite well have
been personifying the vexed spirit of
European broadcasting.
0 0 00
Sinbad Again.
Mühlacker has become the Old Man of
the Sea, sitting on the Savoy Hill Sin bad. Two of three weeks ago the Old
Man reduced modulation and Sinbad took
a " breather," but the incubus is now
heavier than ever.
Great -hearted Graz came along and exchanged wavelengths with London Regional, but only for one wet Tuesday.
Next day came a gentle cable from
Austria returning our wavelength with
thanks.

ROA DCA S)

A Cry from

0000

Nonplussed.
The truth is that Mr. Noel Ashbridge
and his band of engineers are temporarily
at a loss for means of tackling a problem
which grows in intensity almost from
week to week.
Mühlacker is the immediate source of
anxiety, but high -power stations are
cropping up in all directions, and it is
evident that the existing broadcast band
will be severely strained before tbe end
of 1931.
A Bigger

23
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By Our Special Correspondent.

desire " popular " music. It seems to
me that they get it.
Glancing casually at the programmes
for the last Sunday in December, I see
that the music offered included " Selection from Carmen," " Onaway, Awake,"
" Siegfrid Idyll," " Maritana," and at
least a dozen others which every butcher's
boy could whistle on request.
cù o0
Overworking the Microphone.
Welcome to a broadcast orchestra containing the serviceable number of ten
performers
Harold Lowe's Hilary
Players, who made their first studio
h

0000
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cess.

These results are now possible as a
result of intensive research on the effect
of magnetic disturbances on short -wave
transmission.

0000

Parabolic Reflector Microphone.
Experiments have also been carried
out with the parabolic reflector microphone for broadcasting large symphony
orchestras and stage presentations. Mr.
Hanson claims that this type of " mike "
secures a better balance and a better reproduction of the rich overtones which
are usually attenuated when a large hall
is used.
The reflector, which has a diameter of
three feet, has been found rather bulky
by the N.B.C. engineers, and tests are
being made to reduce its size without
prejudicing the tone quality.
A

It is suggested, I understand, that
the medium band might be extended to

Seconds Out of the Ring.
One method of conquering Mühlacker's
interference would be to increase the
power of London Regional; but this
would probably give birth to a new brood
of troubles in the shape of interference
Nvitlr other British stations.
It is not a nice problem. On the whole,
I prefer to leave it with Mr. Ashbridge.
00 00
Those Sunday Programmes.
People continue to deplore the Sunday
programmes, but I wonder whether the
majority are merely voicing a parrot
cry. Presumably those who are hungering after entertainment on the Sabbath

0000

Broadcast Research in America.
American interest in international relay
broadcasting has been one of the highlights of the past year. In a review of
the technical side of broadcasting during
1930, Mr. O. B. Hanson, manager of
plant operation and engineering of the
American National Broadcasting Company, reports that research has been
carried out which enables engineers to
predict with 90 per cent. accuracy thirty_
days before a broadcast whether international programmes may be relayed by
wireless with reasonable chance of suc-

0 0 00

Band?

make possible a bigger kilocycle separation between stations. Unfortunately,
the Bureau Internationale de Radio fusion
is quite powerless to take such a drastic
step, which could only be effected by the
International Wireless Conference, meeting next in 1932 at Madrid.
0 O 00
Governments and Broadcasting.
Even so, it is highly debatable whether
the- governments of the world would
sanction any further encroachments on
the commercial wave channels. The
sacrosanct wavelength of 600 metres, devoted since the earliest days to shipping,
and, incidentally, to SOS calls, is already
approached by several European stations ;
no expansion in this neighbourhood seems
possible.

microphone performance on the national
wavelengths on January 22nd.

"Soccer" Commentary.

A running commentary by G. F.
son on the second half of the Arsenal r.
Aston Villa match at Highbury on Jan nary 10th will be broadcast in the
National programme. This match is in
the third round of the F.A. Cup Tie.

0000

"The Immortal Memory."

SUBMARINE " O.B." Listeners on the
American National Broadcasting Company's chain of stations recently enjoyed
a description of life on the U.S. submarine O -8, both on and under the water.
The plcture shows the microphones and
short -wave transmitter inside the vessel.
A

appearance in " World for Sale " on
Friday last, constitute a miniature
orchestra which is to be heard frequently
in future B.B.C. programmes.
Of late the tendency has been to overload the microphone with tremendous
combinations, which may sound magnificent in a public hall, but are far more
than adequate for the ordinary man's
loud speaker.
C O 00
A Somerset Maugham Tale.
" Mackintosh," the short story by W.
Somerset Maugham, has been adopted for
broadcasting by Joan Bartlett, and Val
Gielgud will act as producer for the

Scotland has net'er had cause to complain that the B.B.C. has neglected her
national poet. Each year the birthday of
Burns is commemorated in a suitable programme, and 1931 will provide no exception. A Burns programme arranged by
Dr. Devon will be broadcast on the
National wavelengths on January 24th.

0000

Economy at Savoy Hill.
The lessons of the B.B.C.'s 1930
balance -sheet are being taken to 'heart.
During a visit to headquarters last week
I was unable to shut my ears to a discussion which was raging apropos an
official order to reduce the wattage of
lamps in use in the staff offices.
The fiat is the outcome of a fuse in a
lighting circuit some days ago, when
several rooms and one studio were
plunged in darkness during a transmission.
O G 00
What is his Wattage?
So the New Year sees Savoy Hill in a
dim religious light. The person who, a
few days ago, was working serenely in a
100 -watt glare, now makes hay to the
tune of 60 watts, whilst the erstwhile 60wattcr " cloth to the moon complain."
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Review of Manufacturers' Recent Products.

NEW TELSEN COMPONENTS.
The Telsen Electric Co., Ltd., Miller
Street, Birmingham, have introduced a
range of small components consisting of
valve holders, fixed condensers and an
H.F. choke. In addition the L.F. transformers, for which they are noted, have
been remodelled.
We have tested a 3 to 1 sample of the
Radiogrand, and measured its primary
inductance when passing D.C. up to
6 mA. With no D.C. flowing the inductance at 50 cycles is 21.5 henrys, which,
with 2 mA. passing, becomes 20.7 henrys,
and with 4 mA. 19.5 henrys. Increasing
the current to 6 niA. brings the inductance down to 17.7 henrys.
The D.C.
resistance of the winding is 800 ohms.
Best results should be obtained when
the transformer is preceded by a valve
of the " I. " class having a fairly low
A.C. resistance.
The transformer is
housed in a neat brown bakelite case, and
provision is made to earth the core. The
price is 12s. 6d. This type is available
in 5 1 and 7 : 1 ratios at the same price.
:

Brown bakelite cases are used also for
the fixed condensers, which can be
mounted upright, or on their side.
A
0.0005 mfd. sample was measured, its
actual capacity being 0.00072 mfd., while
that of a 0.0002 mfd. size was found to
be 0.000236 mfd.
These are made in
sizes up to 0.002 mfd., and the price is

materials as crocodile, lizard, or leather,
and the angle pieces finished to match.
Plain

nickel- plated

corner

pieces cost

1s. in each case.

Both four - and five -pin type valve
holders are made, the contacts being onepiece stampings.
The springs contact
with the sides of the valve pins, but do
not grip them.
As the metal is very
resilient this arrangement should prove
satisfactory.
The four -pin model costs
la., and the five-pin style is. 3c1. ; both
are provided with soldering tags and terminals, and are of the non -floating type.
The H.F. choke is very compact, and
is enclosed in a brown bakelite moulding.
The D.C. resistance is 400 ohms, and its
rated inductance 150,000 microhenry-s.
The price is 2s. 6d.

000
"BYLDURONE " CABINETS.
o

Probably the greatest difficulties the
amateur meets with when constructing a
wireless cabinet are in making a neat
job of the corner joints and in fitting a
hinged lid. The " Byldurone " system
renders this work delightfully easy
furthermore a cabinet can be built in less
than an hour with the aid of nothing
more than a screwdriver and a saw.
This i s made
possible by using
specially
shaped
metal corner pieces,
the two for the
hack corners being
fitted with hinges.
Thus it, is only
necessary to cut the
ist
tour side members,
he top and bottom,
;und assemble them
by screwing on the
;

Wireless cabinet constructed with " Byldurone " material which renders this
work delightfully easy.
a set, and oxy- silvered, or covered
to match the chosen material, 5s. 6d.
the set. The suppliers are Messrs. J. J.
.Eastick and Sons, Eelex House, 118,
Bunhill Row; London, E.C.1.

4s. 6d.

o

coo

MODIFICATION TO FERRANTI
WIRE -WOUND RESISTANCES.
A new style of cartridge container is
now fitted to Ferranti anode -feed resistances.
This takes the form of a black
bakelite tube with nickel end -caps which,

ä

Some new Telsen components including
Radiogrand transformer, valve holder.
fixed condenser and miniature H.F.
choke.

Where space is strictly limited, the
" Ace " model should prove popular ; the
finish is similar to that of the Radio grand, and the price is 8s. 6d. in 3:1
and 5 : 1 ratios.

"Byldu,rone"

corner pieces. During the assembly metal
screens can be inserted, thus forming a
fully screened container.
Screens in
aluminium, or tin, can be obtained cut to
the required size at a reasonable price.
If desired, plywood finished in
mahogany, walnut, or metal faced
can be supplied to any size, or the
cabinet may be covered with such

New -type Ferranti wire -wound

resistance with bakelite tube.

in addition to enhancing their appearance, renders them practically fireproof.
Soute recent cdditions to the range in* 34
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dude three new sizes, viz.,

500 ohms,
ohms, and 1,250 ohms, rated to
carry 60 mA. in the case of the two first
mentioned, and 50 mA. for the last mentioned size. The price is 3s. 9d. each
without holder.

650

enamel coating.
Care should be taken,
however, to see that each strand is properly tinned before making the joint to
the lead -in tube.
The wire is packed in cartons containing 100ft. lengths, and the price is 5s. 6d.

meter in both horizontal and vertical
positions gave the following results
Standard.

-

0000

Horiz.

A).

(m

11.5
16.0
20
24.5
20

35
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38

38.5
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25

30

.
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11.0
15.0
20
24
28
33.5
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SIFAM CIRCUIT TESTING
ADAPTER.
With the aid of this component, any
pocket-type voltmeter can be converted
into a circuit -testing instrument for con tinuity tests, etc. It consists of a 14volt Siemens cell housed in an ebonite
tube, at one end of which is a spring contact socket for fitting over the spike
terminal of the voltmeter.
The opposite end is provided with a flexible lead
and terminal point.
Normally, the unit is sent out with the
socket positive and the flexible lead
negative, but the battery contact washers
inside the tube are so formed that the
battery can be reversed to suit meters with
negative spike terminals.
The unit is entirely British made, and
is sold by the Sifam Electrical Instrument Co., Ltd., Bush House, Aldwych,
London, W.C.2. The price is 2s. 6d.

Pilca.

34

The width of the needle is about 1 -40th
of the full scale deflection on the current
range, so that the error is within the
accuracy of reading of the meter. The
accuracy of the voltage ranges is of the
same order.
The meter is marketed by Pifco, Ltd.,

e,;,st,

Pifco House, High Street, Manchester,
and the price is 12s. 6d.
Replacement
cells for the continuity tests are available, the price being 3d.
o 0

O

e

New Branch Office.
Saxon 20- strand aerial wire.

0000

PIFCO "ALL -IN-ONE " METER.
A full description of the scope of this
little instrument appeared in the Manchester Show Report. In addition to the
usual H.T., L.T., and milliampere ranges
usually available in pocket voltmeters, the
Pifco meter can be used for general continuity tests and also for testing valve
filaments for breakage.
For this purpose a 12 -volt cell is incorporated in the
instrument, and the back panel is provided with sockets for the valve test.
The instrument will accommodate the
latest type of five -pin A.C. valves.
The low- tension and high -tension ranges
are 0 to 8 and 0 to 160 volts respectively.
The current taken for a full -scale deflec-

H. Clarke and Co. (Manchester), Ltd.,
Atlas Works, Eastnor Street, Old Trafford, Manchester, have opened a Lon
don office at 60, Chandos Street, Strand,
London, W.C.2.
The telephone t_untber is Temple liar 7130.

0000
WIRELESS WORLD FOUR.
A Correction.
In the description of the Wireless
World Four, Battery Model, the voltage
applied to the anodes of the H.F. valves
should have been stated on page 673 as
This potential pro155, and not 120.
vides the correct working condition for
the valves, and is produced by a voltage
drop of 25 volts through 10,000 ohms as
results with the component values specified.

it

In the right -hand column on page 644
is stated that a current of 25 mA.

Pifco 'All -in -One" meter
with back removed showing 11 volt cell and fila-

Sifam circuit testing unit for attachment
to pocket voltmeters.
U

00 0

HIGH -GRADE AERIAL WIRE.
In the past the most popular material
for outdoor aerials has been 7/22 copper
or phosphor -bronze wire.
Where this
wire is bare the effect as far as H.F. resistance is concerned is little better than
solid wire of the same cross -sectional area:
With the object of reducing H.F. resistance and also improving the flexibility
of the wire, the Saxon Radio Co., Henry
Street, Blackpool, have introduced a 20strand enamelled wire in which the individual strands are insulated.
In the
specimen submitted the strands are 30
S.W.G., and the total diameter of the
wire is approximately 32 in. We under stand, however, that 28 S.W.G. is to be
standardised in future, which will bring
the diameter approximately up to that
of standard 7/22 wire.
The20- strand wire is certainly a pleasure
to manipulate, and should materially assist
in maintaining aerial efficiency owing to
the resistance to oxidation afforded by the
A

35

ment sockets.

tion on the latter range is 40 nrA., which
is rather high for testing small -capacity
H.T. batteries, but the readings should be
reasonably accurate when the battery is
new and the internal resistance low. The
current scale is 0-40 mA., and tests against
a standard instrument with the Piteo

passes through a resistance of 40 ohms,
giving a bias of 1 volt. This is quite
correct, but it should have been mention that this current is made up of the
anode and screen current of the two H.F.
stages, the current taken by the screen
potentiometer and also the detector.

t.;
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Letters'

t®

the Editor.

The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressed to the Editor, "The Wireless World," Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address.

REACTION AND THE BAND -PASS FILTER.
Sir,-In his letter, published in last week's issue, Mr. Barclay
criticises formula (2) in my article " Reaction and the Band pass Filter," and suggests a simpler and more accurate expression.
While it is true that Mr. Barclay's formula is accurate under
all conditions, and that mine is correct only when R2 is small
compared with 1 /w2C2,,,, I am of the Opinion that my expression
has advantages under the past:icular circumstances. Its derivation from the standard formule can be seen at a glance by the
non -mathematical ; and this is valuable, since it renders those
factors affecting band -width and efficiency readily intelligible.
It is interesting to note that Mr. Barclay's formula can be
obtained directly from mine by making the above assumption
a second time, namely, that R is very small. It is well known
that at the peak frequencies
(wL

-

1 /wC)

= VR2 +

1Iw2C2

=

1

/wCr

when R is small. Substituting this for (wL -1//,,C) in my
formula, we get e/E = 1 /2RwC.
I would like to make it clear that this question of formule
does not in the least affect the arguments in my article, since
the two expressions have the same value when R is zero or
closely approaches zero. The question really arises when it is
desired to calculate the magnification at the peak frequencies
in a practical case where reaction is not used. Unfortunately,
it is then necessary to use the full standard expression for most
work, since the magnification at resonance and at the peak
frequencies alone is insufficient for design purposes. The important point is usually the shape of the resonance curve
between these frequencies.
W. T. COCKING.
Southgate, N.14.
-

It

HUM IN A.C. MAINS RECEIVERS.
Sir,
is perhaps not generally recognised that hum in ún
A.C. all -mains receiver may arise through the generation of
H.F. currents in the power rectifier valve of the H.T. eliminator.
Smoothing arrangements for anode current supply are usually
constructed on the basis that only audio -frequency currents
are to be eliminated, but this is only partly correct. High frequency currents generated by the power rectifier may be
very serious in their effects, for they are modulated at audio
frequencies (e.g., 50 or 100
and, it seems, they may be
radiated and picked up by the detector valve of the receiver,
where they are rectified and amplified, the resulting L.F. hum
being further amplified in subsequent stages of the receiver.

),

rectifier valve (Osram U5); this effectively isolates the H.F.
currents from the receiver.' The writer owes this remedy to
a recently issued patent (Philips' Gloeilampenfabrieken; English patent 336047), in which the use is protected of a "rectifying arrangement suitable for supplying anode current to
thermionic valves in wireless sets, the production of high frequency oscillations' being avoided by connecting condensers
C between the anodes and cathode of the rectifier R. .
" IDEAS."
[' This method of hum elimination has already been referred
to in the description of the Burndept Radiogramophone (The
Wirelcss World, March 26, 1930, p. 335). -En.]

THE EAR AND COMPLEX SOUNDS.
is an undeniable fact that a horn -type loud speaker
Sir,
having a frequency response as illustrated will reproduce
the note of, let us say,

-It

-

a

violin,

so

that,

although distorted, it
is still recognisable as
a violin, or a human
voice in such a way
that for all the distortion the speaker can
still
be
identified.
Now if we examine a
chart of the overtones
of a violin and compare them tvith, say,
an oboe we find that
the
differences
ill
amplitude of the
various overtones of
the two instruments

are not greater than
the changes in amplitude that a speaker
of this type would produce in one of them. But, however poor
the speaker may be, the violin, though it may have acquired
a nasty quality, is still recognisable as a violin. There is no
confusion between the violin and the oboe. In the case of
human voices the differences in the intensity of the overtones
would probably be even less, but you rarely confuse one
man's voice with another's. We can recognise the speaker
with the ordinary desk telephone, with a response curve far
worse.

Again, a good moving -coil speaker with a response curve
is above suspicion
still falls short of reality.
I have a theory of the way in which the ear deals with a
complex sound which will explain these facts. Briefly a sound
wave is a function of four variables, frequency, amplitude, phase
and decrement. The analysis into fundamental and overtones
by means of resonators (a Fourier series) is an analysis in
terms of frequency and amplitude only. The complex wave
may be resolved into other simpler components by other
methods. It may be resolved into components involving frequency amplitude and decrement, that is to say, into damped
wave trains. At first sight it will seem ridiculous to say
that a continuous wave train can be resolved into damped
wave trains, but it certainly can, and I can put up á good
argument for the idea that that is how the ear makes its
analysis. My theory will show how a loud speaker with an
almost perfect frequency curve may still give distortion, and
how a loud speaker, with a curve as foul as the one illustrated, may, if it passes a reasonable band of frequencies, still
give a reproduction that. is satisfying to the ear. To develop
this theory fully would require a good deal of space and several
diagrams.
D. F. VINCENT, B.Sc.
Reading.

that is all but flat and an amplifier that

Thus, in a receiver of the " Power Pentode Two " type (cf.
The Wireless World, May 7, 1930), constructed by the writer,
slight hum was found to be present in the anode circuit of
the power grid. detector (Mazda AC /HL).
This hum was
found to be diminished, but not entirely eliminated, by substituting lead -sheathed twin wire for the ordinary flex used as
leads from the transformer to the heater of the detector, the
lead sheath being earthed. The trouble was finally and completely overcome, however, by connecting small condensers
(0.01 mfds.) between the anodes and filament of the power

A
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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 amongst those
questions which are of general interest.

Screened Wiring.
With the object of obtaining complete
immunity front interaction, I have
been thinking of enclosing the internal wiring of my receiver in earthed
metal tubes. Is it correct to assume
that the plate and grid leads should
not be screened in this way?
Frankly, we cannot see any great advantage in this method of construction.
Surely it would be easier to use lead covered wire for all low-potential leads
if desired, or probably better still, to
adopt the principles df " Scientific Wiring " as described in our issue of April
25th, 1929?
Wires at high oscillating
potential (in grid and plate circuits)
should certainly not be screened if this
can be avoided; the only possible exception is with regard to the anode leads of
Even in this case care
S.G. valves.
should be taken to allow a reasonable
spacing between the wire and the metal
tubes.

000

0

Battery- to -A.C. Conversion.
ant «bout to fit indirectly- heated valves
in my H.F.- det -L.P. receiver (with
anode bend detection) and should
like, if possible, to retain the existing bias control potentiometer for the
detector.
Battery bias is to be retained, but as there will be no L.T.
battery, P cannot see how the potentiometer will be connected; will you
please advise me?
We would point out that this seems a
case where automatic bias would be an
advantage; further, it is doubtful
whether a potentiometer is strictly necessary for controlling the detector grid
voltage of an A.C. valve, as sufficiently
close adjustment could probably be made
by the use of a tapped bias battery.
However, as you definitely say that
you wish to use a potentiometer, we give
herewith a circuit diagram (Fig. 1) showing how ft can be connected. A tapped
battery will be used for coarse adjustment, final regulation being made by
1

Power Grid Detection and Resistance
Couplings

Ili cases where a fairly small L.P. output
is adequate, would it not be possible
to use resistance coupling between a
power grid detector and an output
valve?
Yes, this plan would be satisfactory,
but it would suffer from the drawback
that a fairly high H.T. voltage would be
needed to compensate for loss in the
coupling resistance. On the other hand,
there is admittedly the compensating
factor that, due to low overall magnification, a minimum of decoupling would be
necessary, and so there would be little
need to allow for any additional sacrifice
of anode voltage.

A
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Compensation tor High Note Loss.
come to the conclusion that ami
" cutting " of side -bands is "taking
place in the tuned circuits of my receiver; would it be likely that the
substitution of a pentode for the present triode output valve would tend
to compensate for this loss?
Yes; this is a very real advantage of
the pentode valve. If you use a simple
form of tone control, consisting of a
resistance and condenser connected in
series across the output choke, it will be
possible to introduce compensation to
almost any desired extent.

I twee

0000
Effect of Temperature Rise.
1Iy 2 H.P.- det. -L.F. A.C. -mains receiver
functions' quite well when first
switched on, but after a time
generally about a quarter of an Iloiir
-signals fail altogether. Occasionally
they can be restored by tapping the
side of the cabinet, but the sanie
trouble generally asserts itself again
after a few moments.
Thorough tests have been made
with the help of a dry battery and
galvanometer, but each individual
circuit appears to be perfect as regards continuity, and I am certain
that there is no short- circuit. Can
you make any suggestion?
This fault may, we think, be attributable to a rim, in temperature which will
take place after the valves have been
worked some little time. Probably it will
eventually be traced to one of the valves
itself : it may be that an electrode has
become sufficiently misplaced to cause an
actual- short-circuit when expansion takes
place, but it is also possible that a faulty
contact may develop between one of the
valve pins and its socket through the same
cause.
The fault will be traced most easily by
a process of elimination.

-

0000

Battery Resistance.
My receiver has recently developed L.P.
oscillation, which I am inclined to
ascribe to increasing resistance of the
H.T. battery. However, a decrease
of less than 10 per cent. in voltage is
shown when the battery is checked
by means of a high- resistance voltmeter, so it seems hardly likely that
the cells can be at fault. What do
you think?
Your voltage reading was probably
taken when the cells were on " open circuit " so that it is quite likely that their
internal resistance may be sufficient to
provoke self -oscillation in the L.F. amplifier. We suggest that a further measurement should be made while the battery is
delivering current to the set.

and it is generally agreed that if greater
magnification is desired it should be introduced before the process of detection.
Of course, *he large output obtainable
from the present -day detector has an important bearing on the matter.
When two L.F. stages are used amplification is generally altogether excessive,
and a good deal of the available gain has
to be thrown away in one or both stages.

Fig.

1.- Continuous control of grid
voltage for an A.C. valve.

means of the potentiometer. To prevent
unnecessary drain on the dry cells, a
switch must be included in the potentiometer circuit; it may be convenient to
combine this with the main on -off switch.
o

000

One or Two L.F. Stages ?
It is noticed that the majority of modern
A.U. mains receivers include but a
single L.P. stage; is there any real
reason why two stages should not be
used when exceptionally high magnification is desired?
Modern valves- particularly those of
the A.C. -fed variety -are so efficient that
a ringle stage is almost always adequate,

Wfipig1Ago
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Anti- lading Device.
to the anti -fading derire
suggested in the "Correspondence"
section of your issue for December
10th, kill you please show sue how
this arrangement may be applied to
an H.F.- det. -L.F. receiver, of which
the coupling transformer is wound
on the lines suggested in your journal, with a reaction coil placed
between the medium- and long-wave
sections.
Will it be necessary to alter the
reaction coil beyond the addition of a
centre tap?
A suitable method of connection is
shown in Fig. 2.
As one half of the
reaction coil only will be effective for
1Vith repur,l

AH.T

alice.
It is likely that two or three
common turns will provide -a suitable

coupling.

0000

Weak Oscillations.
It is noticed that the sensitivity of my
" Band -Pass Superheterodyne" falls
off noticeably at the upper end of the
medium waveband-at about 500
metres. The difference between its
performance at this earl of the tuning
scale and its normal behaviour is so
marked that I am inclined to think
that something is wrong; can you suggest where a fault likely to have this
effect will be found?
It is natural enough that the effectiveness of the signal- frequency amplifier

+

Unearthed Screening Box.

With i. ¡,.,,nee to the published descriptivit of the "Band -Pass Superheterodyne," I notice that no earth connec-

tion is shown for the large aluminium
screening box in which the H.F.
amplifying components and the first
detector are mounted; will you please
tell nie if this is correct?
This screening box is not earthed
directly, but is connected to the negativo
bus -bar through the condenser C,. By
adopting this plan the necessity for insulating the H.F. tuning condenser spindle
is obviated.

o000

Filter Circuit Screening.
me that it should be unnecessary to screen both the filter coils of
a receiver with band -pass tuning but
without H.F. amplification; if one
of the inductances is totally enclosed,
it is obvious that inter- action cannot
take place. Can you confirm this?
Your statement is correct enough as
far as it goes, but in practice the
tuning of coupled filter circuits is always
done by a ganged condenser ; if one of
the coils is unscreened, practical difficulties are likely to arise in balancing
their inductance values.

It seems to

,

H.F

TRANSFORMER

FOREIGN

BROADCAST

GUIDE.

MUHLACKER
(Germany).
Geographical position : 48° 58' N. 8° 52' E.
Approximate air line from London : 454
miles.
360.1 m.* Frequency :
: 75 kw.
Time : Central European (one hour in
advance of G.M.T.).

Wavelength
833 kc.

. 2.- Optional positive or negative reaction applied to an intervalve coupling by
means of a differential condenser. The use of negative reaction tends to offset the
effects of fading.
either positive or negative reaction', it should fall off at the upper end of the
will be necessary that this coil should
medium waveband, but the effects of this
have approximately twice the normal
falling off should be less marked in a
number of turns.
superheterodyne than in a normal type of
- receiver
with H.F. amplification. We
0000
think it probable that your oscillator
Auto -transformer Coupling.
valve may be responsible ; it is probably
In spite of the fact that my receiver in- oscillating very feebly at this end of the
cludes a two -circuit tuner, recep- wavelength scale, and you should try the
tion of the London Regional transmiseffect of increasing its anode voltage, or
sion has lately been marred by intersubstituting another valve.
0000
ference. Will you please suggest how
I can .improve the selectivity of the
Checking the H.F. Amplifier.
tinter, which is of the type described
The sensitivity of nay recently constructed
in your pages some time ago, in which
receiver is most disappointing, and I
a few turns in the secondary circuit
think that the H.F. stage is not
are common to the tuned aerial
" pulling its weight." Is it possible
circuit.
to check this point in a simple
It seems probable that the coupling bemanner?
tween your primary and secondary cirA simple, but nevertheless effective, test
cuits is fixed ; if so, it will inevitably of the H.F. amplifier may be made by
have been chosen on a compromise basis,
detaching the anode lead of the S.G.
valve and joining this wire to the aerial
and may he rather too " close " for maximum selectivity under your own receiving
through a condenser of 0.0001 or 0.0002
conditions. Accordingly, we advise you infd. If there is no appreciable diminuto move the connections from the low tion of signal strength when this change
potential end of the aerial coil nearer to has been made, your assumption will
the earthed end of the secondary induct almost certainly be correct.

Ff
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Power

Standard Daily Transmissions.
G.M.T., weather forecast; morning
physical exercises : 09.00, gramophone
records ; sacred service (Sun.); 11.15,
concert or relay ; 12.30, 15.00, concert ;
17.00, talks ; 19.00, main evening
entertainment ; 21.00, news, weather
forecast, outside broadcast, dance
music, etc.
Frequently exchanges programmes with
Frankfurt -am -Main during the day.
Male announcer. Opening call : Achtung
Hier Suedfunk, Stuttgart and Freiburg im- Breisgau.

05 15

Interval signal:

followed by Achtung ! Suedfunk.
Closes down with National Anthem
(Deutschlandslied) followed by usual
German good-night greetings.
Relay : Freiburg- im- Breisgau, 570 m., 527
kern., 0.3 kw.
*

Liable to alteration later.

i
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CommeBroadcast Relay Services.

-

N the Correspondence columns of this issue we inelude two letters on the subject of relay services
one from the General Post Office and another from
Capt. P. P. Eckersley, lately Chief Engineer of the

B.S.C.

to go on paying, for the service, and the regular sums
normally charged are not far short of what would be
paid for the purchase of a satisfactory receiver.
If relay services are to be conducted at all, then it
would seem that the medium of electric supply wires

should be used rather than that additional wires should
be distributed over areas already sufficiently encumbered
with conductors for a variety of purposes.

The Post Office letter is written for the purpose of
making it clear that subscribers to a wireless relay service are not excused from paying the usual Ios. per
New Television Demonstration.
annum for a wireless receiving licence, so that our sugUR readers will be interested in the report which
gestion that the revenue of the B.B.C. might be adwe give elsewhere in this issue on a demonstration
versely affected as a result of the encouragement of
of television conducted by the Gramophone Comto
be
a
groundless
these broadcast exchanges proves
far as we
fear. We are glad to have this assurance, as it has pany. This is the first occasion in this country, as
to
has
attempted
concern
commercial
any
when
know,
clear
that
the
annual
licence
hitherto been by no means
compete with the Baird Company, who up till now
fee was payable by the subscribers in every case.
Capt. Eckersley, in his letter, corrects us on the same have had a fairly free hand unhampered by the
The Gramothreat of rivalry.
point, and, in addition, makes out
has
great rephone
Company
.....................................................
relay
the
a case in support of
sources to draw upon, and it
system. We fear, however, that
would be natural to expect that
In This Issue
we are still not convinced that
their entry into the field would be
SENSITIVE VALVE VOLTMETER.
relay services are a satisfactory
marked by some distinctly pro broadcast
method of distributing
CORTLANDT STREET, NEW YORK.
gre3sive step.
programmes. We still hold to the
CURRENT TOPICS.
The demonstration they have
opinion expressed in our editorial
NEW TELEVISION SYSTEM.
given shows progress as regards
that a relay service falls very short
FERRANTI A.C. SET REVIEW.
definition but, in our opinion,
of what a listener would enjoy if
TIMING OF WIRELESS ECHOES.
this merit has been largely dis.
he owned a receiver and obtained
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counted by increasing the number
of
programmes
a wide choice
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of channels and resorting to wire
direct. On the score of quality
links between the transmitter and
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By H. L. K IRKS
and T. C. MACNAMARA.

Measuring Peak Voltage and Percentage Modulation.
F the various instruments used in measuring peak
voltage, the slide -back valve voltmeter is probably one of the best known. Designed according
to conventional practice it has, however, certain disadvantages, and it is the purpose of this article to
describe a more sensitive type and to show its applications.
The original slide -back meter consists essentially of
a rectifier, a biasing voltage, and a sensitive galvanometer, the rectifier being such that in one dir ^ction it
passes no current at all. The simplest example is that
of a diode rectifier having a circuit arrangement as
shown in Fig. I. The operation is as follows The
terminals a and b are short- circuited, and the slider of
:

the biasing battery potential divider adjusted until
current as indicated by the galvanometer G ceases. In
ordinary cases this will occur when the terminal b is
at the same potential as the negative end of the filament ;
if the positive end of the biasing battery is connected
to the negative end of the filament then the slider will
be at the end of its travel, and the voltmeter will read
zero. The terminals a, b, are then unshorted and connected to the source of voltage to be measured. It is
necessary to arrange that
there is a continuous conducting circuit between
the terminals, otherwise
no direct current can pass.
The slider is then again
adjusted until current
ceases. For this adjustment the peak voltage of
the signal just balances the
D.C. voltage between the
slider and filament when
the anode of the valve
reaches zero potential relative to the filament once
per cycle, but never becomes positive ; if this occurred current would be inFig. 1. -The simplest slide dicated in the galvanometer.
back valve voltmeter, using
When the input circuit
a diode rectifier.

to the slide-back meter is a tuned circuit of fairly high
dynamic resistance its tuning will be affected somewhat
by any current taken by the valve, and it will be necessary to retune slightly as the slider is moved negative.
The key shown in Fig. r
is an aid to accurate opera-

tion. It short-circuits the
negative end of the potential divider and applies the
full negative voltage of the
biasing battery to the
anode. This makes it easy
to detect a minute deflection of the galvanometer
needle when the slide-back
voltage is almost equal to
the peak signal voltage.
When an easily adjusted
potential divider is used the
key is not necessary.
A modification of this
simple device is the use of
a three -electrode valve.
The signal is impressed on
the grid circuit, the anode
Fig. 2.- Triode valve voltmeter, with provision for
circuit comprising the
slide - back measurement.
usual H.T. battery and a
For low voltages it is insensitive and rather ingalvanometer. The biasaccurate.
ing battery is in the grid
circuit, and is adjusted for zero anode current. With
this method a zero adjustment is always necessary, i.e.,
with terminals a and b short- circuited the grid bias has
to be adjusted negative until the anode current ceases.
Call this voltage V,. The signal is then applied to terminals a and b and the bias again adjusted. Call this
voltage V_. Then the signal voltage will be V,. -V..
The circuit is shown in Fig. 2.
Both these methods are somewhat insensitive and inaccurate, particularly for low voltages, since the rate
of change of valve resistance with biasing voltage is
small when the anode current is very small. A simple
method of increasing the sensitivity for a given accuracy
is to use a D.C. amplifier after the slide -back valve. A
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N the Correspondence columns of this issue we indude two letters on the subject of relay services
one from the General Post Office and another from
Capt. P. P. Eckersley, lately Chief Engineer of the

.

to go on paying, for the service, and the regular sums
normally charged are not far short of what would be
paid for the purchase of a satisfactory receiver.
If relay services are to be conducted at all, then it
would seem that the medium of electric supply wires
should be used rather than that additional wires should
be distributed over areas already sufficiently encumbered
with conductors for a variety of purposes.

B.B.C.
The Post Office letter is written for the purpose of
0000
making it clear that subscribers to a wireless relay serthe
usual
per
from
paying
cos.
vice are not excused
New Television Demonstration.
annum for a wireless receiving licence, so that our sugUR readers will be interested in the report which
B.B.C.
might
be
adrevenue
of
the
gestion that the
we give elsewhere in this issue on a demonstration
versely affected as a result of the encouragement of
of television conducted by the Gramophone Corn to
proves
be
a
groundless
exchanges
these broadcast
fear. We are glad to have this assurance, as it has pany. This is the first occasion in this country, as far as we
hitherto been by no means clear that the annual licence know, when any commercial concern has attempted to
compete with the Baird Company, who up till now
fee was payable by the subscribers in every case.
corrects
have had a fairly free hand unhampered by the
letter,
us
in
his
on
the
same
Eckersley,
Capt.
threat of rivalry. The Gramopoint, and, in addition, makes out
phone Company has great rerelay
the
of
support
in
case
a
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system. We fear, however, that
would be natural to expect that
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By H. L. K IRKE
and T. C. MACNAMARA.

Measuring Peak Voltage and Percentage Modulation.
l the various instruments used in measuring peak
voltage, the slide -back valve voltmeter is prob-

ably one of the best known. Designed according
to conventional practice it has, however, certain disadvantages, and it is the purpose of this article to
describe a more sensitive type and to show its applications.
The original slide -back meter consists essentially of
a rectifier, a biasing voltage, and a sensitive galvanometer, the rectifier being such that in one dir^ction it
passes no current at all. The simplest example is that
of a diode rectifier having a circuit arrangement as
shown in Fig. i. The operation is as follows : The
terminals a and b are short- circuited, and the slider of

the biasing battery potential divider adjusted until
current as indicated by the galvanometer G ceases. In
ordinary cases this will occur when the terminal b is
at the same potential as the negative end of the filament ;
if the positive end of the biasing battery is connected
to the negative end of the filament then the slider will
be at the end of its travel, and the voltmeter will read
zero. The terminals a, b, are then unshorted and connected to the source of voltage to be measured. It is
necessary to arrange that
there is a continuous conducting circuit between
the terminals, otherwise
no direct current can pass.
The slider is then again
adjusted until current
ceases.
For this adjustment the peak voltage of
the signal just balances the
D.C. voltage between the
slider and filament when
the anode of the valve
reaches zero potential relative to the filament once
per cycle, but never becomes positive ; if this occurred current would be inFig. 1. -The simplest slide dicated in the galvanometer.
back valve voltmeter, using
When the input circuit
a diode rectifier.

to the slide -back meter is a tuned circuit of fairly high
dynamic resistance its tuning will be affected somewhat
by any current taken by the valve, and it will be necessary to retune slightly as the slider is moved negative.

The key shown in Fig. r
is an aid to accurate operation. It short -circuits the
negative end of the potential divider and applies the
full negative voltage of the
biasing battery to the
anode. This makes it easy
to detect a minute deflection of the galvanometer
needle when,the slide -back
voltage is almost equal to
the peak signal voltage.
When an easily adjusted
potential divider is used the
key is not necessary.
A modification of this
simple device is the use of
a three -electrode valve.
The signal is impressed on
the grid circuit, the anode.
Fig. 2.- Triode valve voltmeter, with provision for
circuit comprising the
slide - back measurement.
usual H.T. battery and a
For low voltages it is insensitive and rather ingalvanometer. The biasaccurate.
ing battery is in the grid
circuit, and is adjusted for zero anode current. With
this method a zero adjustment is always necessary, i.e.,
with terminals a and b short -circuited the grid bias has
to be adjusted negative until the anode current ceases.
Call this voltage V,. The signal is then applied to terminals a and b and the bias again adjusted. Call this
voltage V,. Then the signal voltage will be V, -V,.
The circuit is shown in Fig. 2.
Both these methods are somewhat insensitive and inaccurate, particularly for low voltages, since the rate
of change of valve resistance with biasing voltage is
small when the anode current is very- small. A simple
method of increasing the sensitivity for a given accuracy
is to use a D.C. amplifier after the slide-back valve. A
s
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Sensitive Valve Voltmeter.
high resistance is included in the slide -back anode cir-

cuit, and its terminals connected to the' grid and filanient of the D.C. amplifier. The connections of such

peak voltage is obtained. The circuit may be tuned,
but not too sharply, otherwise sidebands will be cut.
The higher the value of carrier' voltage the greater will
be the accuracy of the measurement.
The carrier peak voltage is then measured ; call this
voltage V,. Then let the carrier be modulated and the
peak voltage of the modulated carrier measured ; call
this voltage V.. Then if k is the coefficient of modulation (peak value) V5, = V, (i + k) and k

= Vim- r.

The instrument may be used on service on a broadcast
or other modulated transmitter to indicate when the coefficient of modulation exceeds a certain predetermined
amount, as follows
Supposing it is desired to indicate when the modulation exceeds 70 per cent. The carrier peak voltage is
measured. This is V.. The biasing voltage is then set
to a value slightly less than V. (Z -F k). When the peak
signal voltage exceeds i+ k the change in anode current
in the D.C. amplifier will cause the meter needle to flick
downwards.

:-

Fig. 3

(a).- Increased

sensitivity is obtained by using a D.C.
amplifier after the slide -back valve.

circuits are shown in Figs. 3 (a) and 3 (b). In any
such device the higher the voltage to be measured the
greater the accuracy.
The device can be used for measurements at high or
low frequency. When the D.C. amplifier method is
used a change in reading in the meter in the anode circuit indicates that the peak voltage of the signal exceeds
that of the biasing battery when the diode rectifier is
used, and for the triode when the signal voltage is equal
to the difference between the two readings of bias voltage. For normal connection, as shown in the diagrams,
the anode current will decrease where the peak signal
voltage exceeds the bias voltage. It is preferable to use
a valve with high amplification factor. The grid of
the D.C. amplifier should be made slightly negative to
reduce grid current to zero.
The device may be used as an indication of percentage
modulation in a transmitting circuit. The procedure is
to arrange that a pick -up circuit is coupled to the transmitter, and adjusted until a convenient value of carrier

D C.

R 7

3

(b). -A valve voltmeter with two triodes-the first acting
as a rectifier, the second as a D.C. amplifier.

V

Fig. 4. -A valve voltmeter with diode and D.C. amplifier as
used in the Brookmans Park transmitter to check the per-

centage modulation.

The readings are not strictly accurate since the effect
peaks of the signal charging the
condenser by- passing R. The charge and consequently
the voltage developed and applied to the grid of the
D.C. amplifier, will depend on the amplitude and number
of the peaks. Nevertheless, the method affords a useful
and practical way of modulation indication.
The device is in use at the Brookmans Park transmitter of the B.B.C., and is operated from the 230 -volt
D.C. mains. The circuit is shown in Fig. 4. A pair
of resistances with the sliders mechanically coupled form
part of the series circuit containing the two valve filaments H.2ios), the diode being produced by strapping
across the grid and anode. The resistances are connected
so that when one is decreasing the other is increasing.
The effect is to slide the valve filament along in potential
with regard to point d (Fig. 4), while keeping the filament current, H.T. and grid bias to the D.C. amplifier
constant. A variable resistance is provided in series
with the tuned coupling circuit. This serves as an
adjustment for amplitude, being handier than at
is a ballistic one, the

rig.
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sensitive Valve Voltmeter.
adjustment of coupling. The arrangement is coupled to
the output circuit of the transmitter.

On the panel front is a variable condenser, which,
together with a suitable inductance coil tunes the input circuit to the carrier frequency at which measureThe illustration shows the actual instrument. An in- ments are to be taken
In addition there is the
dicating milliammeter, voltvariable resistance control in
meter, and filament circuit
the tuned circuit slightly to
milliammeter are provided
the right and below the tunon the instrument itself,
ing condenser ; an indicating
while a second indicating
meter is provided in the
milliammeter, connected in
anode circuit of the amplifyseries with the one on the
ing valve reading 0 -1.5 mA.,
instrument, is provided on
together with a filament curthe control desk.
rent meter reading to 250
The actual instrument is
mA. and a voltmeter. The
mounted on a metal frame,
anode resistance of ioo,000
one arm of the mechanically
ohms in the amplifying
coupled differential resistvalve is that necessary to
ance being clearly visible.
apply the working voltage
The other arm is behind the
for an Hero, to give an
one discernible.
As the
anode current of approxivalves in use are each 2
mately i mA. This anode
volt o.i amp. filaments in
resistance is shown just in
The slide -back peak valve voltmeter described in the article.
series and across the 230 front of the amplifying valve
volt mains, the differential
on the top side of the base resistance must be critically variable and capable of board. To enable the meter to be read at a distance from
carrying o.r amp., which necessitates quite a heavy the instrument a series extension is taken from the anode
construction.
current meter.
.

NEW
Modulation Over

a

Wide

AN interesting invention known as the Lichtspritz
neon lamp, .which has lately been developed, is
designed to provide a light source of high intrinsic
brilliance which can be modulated over a wide range of
frequency. The light is
obtained from a low -volt-

age neon glow discharge
which, by special electrode
construction, is concentrated into a very small
area.
The electrodes include
a hot cathode, heated by
a current of 2 -3 amperes
and totally enclosed within
a metal cylinder r4in.
long, ¡in. diameter. The
only outlet is through a
small metal side tube
about kin. long, one end
being fixed to the cylinder
so that the tube is at right
angles to the axis. OppoThe Lichtspritz Neon lamp.
site the end of this tube
is the anode, a metal plate
having a hole in it concentric with the short tube, but
of much greater diameter.

NEON LAMP.
Range of Frequencies.
The mode of operation is as follows : the cathode,
when heated, emits a stream of electrons which passes
out through the side tube towards the anode, ionising
the neon o :i leaving the opening.
It is necessary, in the first place, to prevent the
ordinary neon discharge
taking place between the
anode and the cylinder.
Application of a positive
potential to the cylinder
prevents this, and also
enables the electrons to acquire velocity before they
emerge from the side tube,
thus aiding the formation
of the point discharge.
Once the point discharge
has formed in the mouth
of the side tube, the potential of the cylinder adjusts
itself to the correct value,
Method of modulating the
being of the order of 3o
light source.
volts. In the case of a
sample tube with which measurements were made, the
discharge current between anode and filament was 200
milliamperes, and the potential drop was then about
6o volts.
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An Astonishing Radio Market and " Junk " Heap.
By A.

DINSDALE.

`T UST ten years ago, at the time of writing, radio
broadcasting burst upon an astounded world. As I
am writing from New York, you will readily underr.
stand that " the world " does not extend beyond the
frontiers of God's Own Country. With that clear in
your minds, you can sit back comfortably and read
this article, quite prepared for anything that may come
along. The things to be described here just could not
happen anywhere else, so yo,i need not worry-or sigh
wistfully, according to whether you are a seller or a
buyer of radio goods.
Those of you with long memories will remember how
radio began in England. Like me, you will undoubtedly
shudder as you recollect those weird and wonderful
wireless sets which were
hastily put on the market
at fantastic prices. Exactly
the same thing had hap-

\

pened previously in the
United States: But Cortlandt Street was already
on the job, providing a
financial way out for the
wise who knew exactly
what they wanted and
how to choose it, and sad
disillusionment for the
uninitiated seekers after
bargains.
I should, perhaps, explain that New York's
down-town financial district, with its skyscrapers,
11

9

occupies what might be described as the central or inland
portion of the southern tip of Manhattan Island. Extending east and west from the financial district to the
East and Hudson Rivers are various unbeautiful streets
of varying widths and degrees of prosperity. Ten years
ago Cortlandt Street, although wide at its western end
where it abuts on to the docks of Hudson River, was
more or less derelict. Its old five- storey buildings were
squalid tenements, some of the street -level apartments
of which had been turned into even more squalid shops,
the occupants of which traded in all sorts of dubious
junk, and were here to -day and gone to- morrow.

Immediately after
war s m all
traders in Government surplus stores,
including wireless
equipment, were attracted to the area
by reason of the
low rents, and because it was possible to clear out
a moment's
at
the

notice. The wireless amateurs of

the day soon

learned where to
go to pick up odds
and ends of more
or less. good quality
apparatus and components at cheap

1rA
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Cortlandt Street, New York.
Every new craze was eagerly seized upon and ridden
prikes. In most cases the apparatus purchased had to to death-low -loss coils and condensers, patent aerials
be altered in some way to suit the purchaser's require- that looked like maps or pictures or anything else on
ments, but that did not matter, for he was an expert. earth except an aerial (some worked and some didn't),
And why pay fantastic
prices for allegedly suitable
apparatus when a keen eye
for a bargain, plus a little
ingenuity, resulted in some' thing which really was
good, and at a reasonable
34
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figure?
And then the deluge, i.e.,
broadcasting, started. More
cut-rate (I nearly wrote cutthroat) stores sprang up
like mushrooms. You remember how it was? Smith
got interested in this newfangled wireless, but hadn't
the slightest idea what it
was all about.
Then he
remembered that friend
Brown had been one of
these wireless fiends for
years ; he'd go and consult
him. Brown, with a lofty
scorn for the just- marketed,
ready -made sets, confidentiGoing dirt cheap! Old timer
which only want buyers.
ally offered to make Smith
a " real " set at half the
price. Cortlandt Street thrived--and so did Brown. all sorts of weird components specially designed for inTo -day Brown is a prosperous radio manufacturer or corporation in the Iatest set by some publication's star
dealer ; Cortlandt Street is the centre of an important designer (commission on sales to the designer and /or
radio editor ), etc. And through it all the market had
industry ; and Smith is still the goat.
this in common with a pawnshop ; if you knew exactly
As time went on the Cortlandt Street market increased in volume and in the variety of its stock -in- trade. what you wanted, and could recognise it when you saw
it, you could pick up marvellous bargains. And the
same holds true to -day.
Six or seven years ago I
badly wanted a low -frequency note filter which
would peak around r,000
cycles. I wanted it for telegraph reception, to eliminate the terrific interference
which was then beginning
to result from congestion of
the ether. I estimated that
one medium -high, followed
by a very high -ratio transformer, would do the trick
if incorporated in a two stage L.F. amplifier, the
output being fed to a carefully chosen loud speaker.
So I rummaged around
Cortlandt Street, and ultimately found two old Western Electric transformers,
one with a ratio of 7 to r,
This array of oddments, Just off Cortlandt Street, would make
and the other with a 29 to r
anybody scratch his head is perplexity
!
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Cortlandt Street, New York.
ratio. In spite of the fact

I told the salesman what
I wanted them for, he solemnly assured me that these
transformers would give me marvellous straight -line
amplification in a broadcast receiver. The two transformers cost me 7s. 6d. Then I set out to find a loud
speaker that would peak somewhere near 1,000 cycles.
I knew they existed. In fact, I was excruciatingly aware
of the fact. But could I find a salesman who appreciated what I wanted? Every one of them persisted in
plugging dozens of horn -type speakers into broadcast

lungs of brass, to be heard not only out on the pavement but half a block away as well. His place has
been taken by an apparently sane and mild-mannered
individual (but with the old glint still in his eye), who
talks in a normal, conversational tone. But in front
of him is the ubiquitous microphone, strung on a taut
wire, which he pushes up and down the counter as he
moves about. Loud speakers reinforce the hearing of
those at the back of the room, and a dynamic speaker
of generous output over the doorway provides dynamic
evidence to all and sundry within a couple of blocks
that the old firm is still at work.
What constitutes the
the
stock - in - trade of
modern Cortlandt Street
market? What bargains
are obtainable, and how
can they do it? These and
other pertinent questions
from the mystified stranger
are easily answered. Apart
from the second -hand junk
shops, t h e better -class
shops deal almost exclusively in " bootleg " cornponents, such as valves,
made and sold at cut rates
by manufacturers who pay
no royalties to the patent
holders, and somehow get
away with it ; also brand new sets and components,

receivers and extolling their marvellous (? ) straight line reproduction. There
was only one thing for it.
I made them haul out antiquated and promisinglooking wrecks from dusty
shelves, and concentrated
on the reproduction instead of the voluble sales
talk until I found a
speaker with a distinct
peak at 1,000 cycles. I
got it for 5s. It only remains to be said that my
note filter, when built,
functioned beautifully on
telegraphy, just as I
wanted it to, but those
salesmen must have made
a mistake somewhere, for
when it was switched on
in the manufacturers'
to broadcasting -well, you
original cartons or crates,
know how it was without
_,
which have been acquired
me telling you.
from the constant procesnrku40
With the passage of
4
AUCTION
sion of regular radio
time, Cortlandt Street has
s earvnrr Val un;,
dealers who go bankrupt
grown out of all recogniand have to sell out their
tion. The little junk shops
stocks in bulk for whatever
have expanded and taken
they will fetch, which must
the premises next door,
be mighty little. For this
and the next door to that.
reason, exactly the same
Many of them have rearticle may be quoted at
built the lower floors of the
widely divergent prices at
five -storey buildings and
:_
adjacent shops.
made palatial radio shops
Here are a few sample
out of them. Even the
bargains
buildings themselves have
R.C.A. Radiola Type
In the shadow of the Woolworth Building. One of the side streets
been spruced up. Rents
off Cortlandt Street, where the " junk merchants" thrive.
io6 dynamic speaker in a
have gone up, and the
very attractive cabinet,
little junk shop man with
his collection of museum pieces has been crowded off {3 5s. ; quoted next door, in manufacturer's sealed crate,
Cortlandt Street and round the corner into the little at 195.
Crossley 6 -valve battery operated set, £2 16s. Crosscross streets where, on a fine day, his wares overflow
on to the pavement. But I still shudder to think of ley 5 -valve " Bandbox Junior," 2 8s. ; also battery
the fate of the impecunious bargain -hunter, uninitiated operated. Both brand new.
Kolster Type K.2o 7 -valve A.C. all- electric set, inin the mysteries of radio, who is so ill -advised as to
cluding loud speaker, in handsome console, brand new,
stray into such a sea of sharks.
In addition to the smart shops there are many auction {5 Ios. New Atwater Kent 7 -valve D.C. all -mains conrooms, with their even more diabolical traps for the sole set, with loud speaker, £6.
New Radiola Type 41 7-valve screen grid A.C. all unwary. At this point I must utter a lament- another
grievance against "this new-fangled wireless business." electric, with dynamic speaker, in console, 08. The
manufacturer's list price for this set is X59.
Gone for ever is. the old -time, rip- roaring auctioneer with
_
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Cortlandt Street, New York.All these new sets, and dozens of others, may be
purchased with complete confidence in most cases.
As to components, valves vary from 2s. to 8s.,
according to type. L.T. and H.T. battery eliminators
(single units), 2 to L3. 45 -volt H.T. heavy-duty batteries, about 5s. 6 -volt accumulators, 5s. to Zos. Loud
speakers, 2s. upwards, according to type and vintage.

plague spot for the uninitiated. Nowhere else in the
world could such a unique set of circumstances combine to produce such a surprising, paradoxical, and
colourful result, and all within a radius of a quarter
of a mile. And to think that, with such a market at
his door, a very prominent New York radio engineer
should ring me up the other day to ask me that amazingly disconcerting question " What is the best radio
set on the English market ?" It transpired that he
wanted to make a present of one to a friend in England
really good one, something in the neighbourhood
Ah, well
of X20
:

Gramophones, all types, may be obtained from two to
three shillings upwards, second-hand and new.
Such is the radio market in Cortlandt Street, New
York, a paradise for the discriminating expert, and a
The New Call -book.
The winter issue of the Radio Amateur
Call -bóok is now available, and may he
obtained in Great Britain from Mr. F. T.
Carter, Flat A. Gleneagle Mansions,

Streatham.
For the benefit of those readers, if
there 'are still any, who do na know
of this world -wide list of Amateur Transmitting Stations, we would state again
that the price for single copies is 4s. 6d.,
post free, or 14s. 6d. for the four quarterly issues. The present number contains over 122 closely printed pages giving
the call -signs, names and addresses of all
known amateur transmitters in the world,
a list of the principal short -wave broadcasting stations, the International "Q"
code and miscellaneous abbreviations,
and a quantity of information of service
to listeners. We are glad to note that
the useful list of short -wave commercial
stations lias been reinstated in this issue.

0000

French Time Signals.
As from January 1st, 1931. the Paris,
Pontoise Station FYB, takes the place
of Issy- les -Moulins FLI for the transmission of the French Time Signals on
short wavelengths. The ordinary International Time Signals followed by the
Rhythmic signals are now transmitted
simultaneously from Bordeaux. Croix

-a

.

TRANSMITTERS' NOTES.
d'Hins FYL, on 18.900 metres (15.87 kC.)
and from Paris, Pontoise FYB, on 28.35
metres (10,581 kC.) at 0756 to 0806 and
1955 to 2006 G.M.T.

0000

American Amateurs.
According to the annual report issued
by the Director of Radio of the American
Department of Commerce, there are now
18,994 licensed amateur stations in the
United States, an increase of 2,165 during the past year.

0000

Wireless Society of Ireland.
During the past year the Transmitters'
Section has increased in numbers from 17
to 44, and this small but enthusiastic
band of amateurs has shown remarkable
enterprise and activity. The Wireless
Society's transmitter has been rebuilt
and is now crystal -controlled, so that it
is probable that EI3B will now be more

;

frequently heard than of late. During
the flight of the " Southern Cross "
across the Atlantic the Transmitters'
Section kept hi constant touch, and it
was mainly through their efforts that
the public in Ireland received news of the
aeroplane's flight, while some of the mes-
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sages received were telephoned to Lon dón. At the Dublin Radio Exhibition
the Section introduced a novelty by
transmitting messages across the Exhibition grounds, and there was generallÿ a
large crowd around the Wireless Society's
stand eager to send souvenir telegrams to
their friends in other parts of the building.
Mr. D. F. O'Dwyer, who has been acting as hon. secretary to the Society during the past year, has been elected chairman of the Transmitters' Section for
1931.
o o o o'

Coventry Listener.
" BRS 149," 181B, Albany Road,
Earlsdon, Coventry, asks us to state that
he listens for amateur telephony signals
every Sunday from 12.00 to 14.00 G.M.T.
on the 7 megacycle band and, on alternate
Sundays, on the 3.5 megacycle band
from 19.00 to 24.00 G.M.T., for C.W. or
'phone. He is willing to stand by for
tests on any of the amateur wavebands at
week -ends, and will send full reports.
A

0000

NEW CALL -SIGNS AND CHANGES OF ADDRESS.
G2AX (ex 2AJB), N. Blackburne, 11, Sea Rd.,
Bexhill-on-Sea, Sussex. Transmitting on
7 mC., 11.00 to 13.00 G.M.T. on Sundays,
and will welcome reports.
N. I. Bower, Court End, Adderbury, Near
G2HZ

Banbury.

G2PF

G2PH
G2QG

G2QI
G2QT
G2RU
G2UB
GIBS
GOBS

08IS
2AAY
2ACD

N. Huggett, 6, Alexandra Rd., Chichester,

Sussex.
(Portable.) N. Huggett, 0, Alexandra Rd.,
Chichester, Sussex.
Ebbw Vale and District Radio Society
(Operator, H. J. Gwillim, The Mount,
West Hill, Tredegar, Mon.).
D. Briggs, 24, Gaer Park Cres., Newport,
Mon. (Change of address.)
Lieut. F. S. Benney, Wykeham Hall, Lee -onSolent.
H. C. Hall, 351, Eccleshall Rd., Sheffield.
A. Boffey. Newtown, Westbury, Wilts.
C. S. Bradley, 8, St. Margaret's Terr., St.
Leonards -on -Sea.
(Mr. Bradley's other
call, G2AX, is cancelled.)
B. M. Scudamore, 39, Owlstone Rd., Newham,
Cambridge.
H. Higson, 99, Ashton Terr., Scopes Brow,
Lower Darwen, Blackburn.
J. R. Baker, 133, Trafalgar St., Gillingham,
Kent.
W. 0. Took, 46, The Hornet, Chichester,
Sussex.

0000

Correction.
Mr. F. W. J. B. Pigott tells us that the
address of his station G2WA is 71, Nut field Road. Thornton Heath, Surrey, and
not 180, Franciscan Road, S.W.17, as
given in our issue of December 10th.
Incidentally, we mis -spelt his name, for
which we offer our apologies, though he
very kindly does not upbraid us for this.
He will shortly be working on 1,875 and
7,150 kC.
A

Owned and operated by Mr. N. Skinner at 296, London Road, Westcliff -onSea. The photograph shows, from left to right, the modulation amplifier, crystal
oscillator, frequency doubler, power amplifier and short- and long -wave receiver.
G 5SN.
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THE EARLIEST WORM

GERMANY SAYS " NO."

?

After serious consideration the German.
Post Office has declined to sanction the
distribution of broadcast programmes te
telephone subscribers.

The early birds must rise very early
indeed if they hope to catch the first
morning broadcast from Posen (Poland),
which opens transmission at 5.15 a.m.
Wavelength 335 metres.
:

0000

0000

GERMAN TONGUE -TWISTERS.
Fired by the B.B.C.'s enterprise in

'PLANE BOOKING BY WIRELESS.
By special arrangement between Im-

perial Airways and the White Star Line,
Atlantic passengers approaching Europe
can now book accommodation on air expresses by wireless. Ships' pursers act as
booking agents.

publishing pronunciation booklets, the
German Reichs - Rundfunk - Gesellschaft
has entrusted the preparation of a sintilat
work for German announcers to Prof.
Siebs, of Breslau University.

TOPICS

0000
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0000

MOUNTAINEERING WITH A
MICROPHONE.
Listeners to Vienna are to hear a
running commentary on a mountain
climb. The microphone will be taken to
the summit of the Arlberg (9,750ft.), the
climbers describing their thrills by means
of a portable short -wave transmitter.

0000

PARIS SHOW IN MAY.

The 1931 Paris Wireless Salon is to be
held in May next to coincide with the
International Colonial Exhibition.
A
special Radio Fortnight will also be held
in October, and will correspond with the
usual Radio Manufacturers' Exhibition.

0000

STATE WIRELESS CONTROL IN
GERMANY.

News of the Week
in Brief Review.
.

.

THE " MUSH" MAKER.
the powerful new wireless trans-

"-

mitter at Mushlacker.
Sunday Paper.
Few misprints could show less tact.

0000

THE VILLAGE CLOCK : 1931 MODEL.
The village of Hythe, near Southampton, owns the first public radio clock in

0000

OMITS SODA FOUNTAIN.

The Visionola, combining radio, gramo
phone and home talkie apparatus in a
single console no larger than the ordinary
iadio type will shortly make its appear
ance on the New York market.
-

TELEVISION: SUCCESSFUL AND
ELEGANT.
Our Paris correspondent states that
February will witness the opening in the
French capital of a television theatre
new Barthélemy system
using the
" which has solved the problem of
synchronisation with success and ele-

The famous station at Nauen, near
Berlin, will come under State control or
January 1st, 1932, as a result of the
Reichpost's decision to acquire the complete plant of the Trans -Radio Company
for Overseas Wireless Communication.

the country.
Standing in the village
square, the clock is connected to a wireless
receiver, and is periodically synchronised
with Big Ben. A loud speaker is incorporated in the clock so that villagers can
hear the chimes from Westminster as well
as the six " dots " from Greenwich.
The clock is the handiwork of Mr.
Wallace Maton.

0000

WHISKY -MADE STATIC.

The following advertisement,

culled

by our New York correspondent from a

The first of a series of six lectures and
demonstrations on Television will be given
to- morrow (Thursday) at 8 p.m. at the
Borough Polytechnic, Borough Road,
London, S.E.1, by Mr. J. J. Denton,
A.M.I.E.E., Hon. Sec. of the Television
Society. Full particulars of the course
can be obtained on application to the
Principal at the above address.

recent issue of The Lassen Advocate
(California), speaks for itself
" There is one bootlegger in Susanville
who is known to this committee and who
This
lias a whisky ageing machine.
machine is a nuisance to radio enthusiasts
bootlegger,
of Susanville, and unless this
who is known, removes his machine from
Susanville, warrants will be sworn to for
his arrest for violation of the prohibition
law and for violation of the city ordinance covering radio disturbance.
" Signed.
COMMITTEE."

SURPRISE FOR FRENCH LISTENERS.
French broadcasting prospects are
taking a turn for the better, according to
our Paris correspondent, who reports that
the Parliamentary Finance Committee,
which is preparing the 1931 Budget, has
voted substantial credits for the operation
or future broadcasting services.
The
committee recommends the borrowing of
a sum of 65 million francs for the completion of a national broadcasting system.

THE STENODE RECEIVER
Dr. James Robinson has called out'
attention to the wording of our Editorial
on the above subject in the issue of
January 7th, in which we state that Dr.
Robinson " proceeds to attack the side hand theory of a modulated carrier."
Dr. Robinson denies that he attacks
the sideband theory. In the full text
of his paper, of which we gave an abstract
in the same number, he states that " the

gance."

:-

0000

LECTURES ON TELEVISION.

0000

0000

0000

application of the Fourier analysis to
the complete radio equipment is not
qnite simple, and that when new facts
..re brought forward, as in the case of
the Stenode, the application of the
Fourier analysis must be made in a
manner to include the whole of the
I.hetomeua."

INDIRECTLY HEATED D.C. VALVES.
We are asked by the manufacturers to

explain that the Mazda Indirectly Heated
D.C. mains valves reviewed in our issue
of January 7th will not be available to
the public for four or five weeks. The
manufacturers have had many enquiries
for the valves, as a result of our review,
and we wish to make it clear that it is
always our endeavour to give information
to our readers as early as possible concerning new products, but it sometimes
happens that these are not generally available until some time after our description
has appeared.
B 13
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RIALTON RADIO PRODUCTS.

NEW MODES IN MASTS.

Chinese influences seem to have played a part in
the design of these masts, which sustain
the aerials of the new Shanghai radio
station, built for communication with

America, France and Germany.

We learn that Rialton products are in
future to be marketed by a new company
incorporating Rialton Radio with the
title Berenson Radio Co., Ltd. The company's address is 10, White Lion Street,
llisbcpsgate, E.C.2.
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Promising Results of Recent Work in the H.M.V. Research Laboratories.
HE entry into the field of television research and
development of the Gramophone Co., Ltd., will
no doubt come as a surprise to many of our
readers. A section of the Research Laboratories at
Hayes, Middlesex, has been engaged now for some
months on this fascinating problem, and a demonstration of the results so far obtained was given at the
Exhibition of the Physical and Optical Societies at
South Kensington last week.
It is made quite clear that the Gramophone Company
have no intention at the present moment of producing
television apparatus on a commercial basis. The work
has been undertaken as an advanced laboratory experiment, in the course of which may be expected to emerge
data of direct value in the company's principal business
of sound reproduction. For instance, the standard of
definition in the projected image which the H.M.V.
engineers have set for themselves requires a frequency
range in the amplifiers from 20 to approximately 20,000
cycles. Such anT amplifier has been produced with a
deviation of not more than 2 decibels over this range.
Similarly, this particular research has resulted in a distinct advance in the technique of construction of photoelectric and Kerr cells.
Definition Comparable with the Cinema.
In order fully to appreciate the significance of the
present research, it is essential to understand the point
of view of the H.M.V. engineers. It is well known that
the greatest difficulties in the development of any television system are associated with the link between transmitter and receiver. Where wide bands of frequencies
associated with the image modulation and synchronising

currents have to be transmitted, the link, whether wire
or wireless, imposes certain limitations. Hitherto, research workers have accepted these restrictions, and
have set to work to produce the best possible definition
which present circumstances permit. The Gramophone
Company, on the other hand, holds the view that television cannot hope to hold public interest until the definition of the image is at least comparable with that of
the cinema.
Five Scanning Channels.
To achieve this object the image, which is projected
on a ground -glass screen 24in. x 2oin., is divided into
15,000 elements. Standard-size cinematograph films
taken at the minimum speed of 14- pictures per second
are being used in present demonstrations. These are
scanned by a revolving lens drum, and the light is passed
over five equidistant photoelectric cell apertures which
divide the light simultaneously into five vertical sections. According to figures published by the Gramophone Company, the maximum frequency which each
section may be called upon to deal with is 23,75o cycles,
and each of the five amplifiers associated with the photoelectric cells is capable of dealing with this frequency.
It will be seen from the sketch showing the layout of
the apparatus that the amplifiers are divided into two
banks. Each bank contains two stages per section.
There are five channels of communication between transmitter and receiver, and a sixth channel for synchronising, which will be dealt with later. At present armoured
cables are used, and radio communication has not so far
been attempted.
At the receiver end the modulated image frequencies
B 14
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We have had an opportunity of examining the apparaare further amplified by a bank of five amplifiers, tus and witnessing demonstrations of the new system
giving a stable overall amplification of more Wan a both at Hayes and at the Physical Society Exhibition.
million
notable achievement in view of the wide In the first place, we would take this opportunity of
congratulating the H.M.V. staff on the high standard
range of frequencies covered.
The output from the receiver amplifiers is impressed of workmanship and technique, both optical and electrical, displayed in the conon a bank of five Kerr cells
struction of the apparatus. In
complete with crossed Nicol
judging the quality of the
prisms which modulate the
image we have in mind the
light from a powerful arc
standard which the Gramolamp. Reconstruction of the
phone Company have set for
picture from the five fluctuatthemselves, namely, a degree
ing pencils of light is accomof definition which will satisfy
plished by a revolving drum
a public accustomed to the
fitted with polished steel
cinema. The brilliance of the
mirrors corresponding to the
image is excellent and quite
arrangement-of lenses at the
equal to that of the small home
transmitting end.
ciné projectors now available.
Synchronising is carried out
The size of the picture and the
by coupling a 1, zoo - cycle
definition locally is also equal
generator of the phonic wheel
to this standard. For instance,
type mounted on the lens drum
the revolving spokes of vehicles
spindle of the transmitter to
in a street scene are clearly
a motor of similar design on
visible. But, viewing the pict h e receiver mirror drum.
ture as a whole, a certain
Phase adjustment is made by
irregularity is apparent, parviewing a predetermined mark
ticularly at the boundaries of
on the mirror drum in the light
the five vertical sections. The
of a neon lamp, which is exsolution of this difficulty would
cited once every revolution of
appear to be merely a matter
the lens drum on the transof time and further mechanical
mitter.
refinemen t.
It is essential that the speed
To sum up, a distinct adof the lens drum on the prohas been made in the
vance
jector at the transmitting end
from
two
removed
with
covers
Photo cell amplifier
brilliance, size and definition
sections. The frequency response is level from 20 to
should be kept constant. In
20,000 cycles.
of the image, but further work
order to isolate it from the
jerkiness inherent in the drive to the film gate, a is necessary to achieve homogeneity in the general effect.
mechanical filter has been incorporated in the drum The results are definitely good-for television -and if
spindle. This takes the form of a cush drive heavily no fundamentally new principle has been introduced, at
damped with thick grease. To preserve symmetry at any rate the possibility of the establishment of telethe receiving end a similar filter is used to couple the vision as a public service has been brought one step
nearer to practical realisation.
mirror drum to the driving motor.
A New Television System.

-a
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Schematic diagram, showing layout
t5

of

apparatus at both transmitting and receiving ends of the six channel land lines.
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MODEL 32

Carefully Designed Three =valve
Receiver with an Exceptionally Wide
Audio = frequency Response.
A

ings connected in series are used as aerial -grid and
intervalve couplings. Bias for the H.F. valve (an indirectly heated Osram M.S.4) is obtained by interposing
a resistance in its cathode lead. The detector, a
M.H.L.4, works normally with a zero grid, but bias
is provided in the same way when this valve is used
as an amplifier for gramophone reproduction ; the
bias resistance is short- circuited on withdrawal of the
pick -up jack.
A small reaction coil, rotatable through i8o degrees
T is difficult to call to mind a single great firm -in by a Bowden wire mechanism, is mounted between the
branch of industry -whose publicity matter is medium- and long -wave H.F. transformers, and can be
I. any
characterised by quite the same sober and dis- set either to reduce the normal damping of the detector
passionate tone as that emanating from the Ferranti grid circuit in the usual way, or feed -back may be inorganisation. Their components have never been sold troduced in the reverse sense to broaden tuning and
as "perfect," although there are many misguided in- thus to improve high -note reproduction. A very small
dividuals among their prospective customers who would fixed condenser is joined between plate and cathode of
be ready to believe that perfection is attainable in the the detector to minimise stray reaction due to capacity
radio art. In the same way they point out quite frankly effects, particularly at the lower end of the.tuning scale.
that compromises have been necessary in the design of
The detector is coupled through an AF.6 transformer,
the Ferranti receivers.
with the high step -up ratio of r : 7, to a directly heated
In whatever direction these compromises may have P.625 output valve. Negative bias for this valve is
been made, it will not be news to those in touch with developed across a resistance connected between the
wireless developments that no sacrifice of quality has centre tap of the filament transformer and the earthed
been tolerated. Almost every receiver has a good out- negative H.T. bus bar in the conventional manner.
put in the middle register,
An output transformer is
but few sets combine good
fitted, with tappings providSPECIFICATION.
low-note reproduction with
ing a step-down ratio of
CIRCUIT
:
-grid H.F. amplifying valve, coupled by
Screen
almost proportional response
15 : I for use with a lowtuned transformer to a grid detector. Forward and reverse
to high frequencies, which
resistance moving -coil loud
magnetic reaction. High -ratio L.F. transformer coupling
is so desirable for really
speaker, and also a r : r
to directly heated output triode.
Valve power rectifier.
pleasing reproduction.
ratio to suit a high- resistCONTROLS : (1) Single- control tuning with corrector for
Externally, the appearinput circuit. (2) Wave-range switch. (3) Reaction.
ance instrument. It may
(4) Input volume control. (5) Mains switch.
ance of the particular model
be pointed out that loud
GENERAL : All -mains operation with outside or inside aerial.
with which we are now
speakers of these different
Reversed reaction to ensure good high-note response.
dealing is plain and worktypes- may be operated
Double-ratio output transformer for high- or low -resistance
manlike. Its container is of
simultaneously in different
loud speakers.
metal, covered in blue,
rooms without noticeably
Price : £25 0 O. Makers : Ferranti, Ltd., Hollinwood, Lancs.
brown, or neutral grey
affecting the reproduction
Rexine.
Controls are
afforded by either. This apgrouped on the front panel, and the mains connection, plication of a tapped output transformer seems to offer
with sockets for aerial, earth, gramophone pick -up, and a solution to many domestic problems.
loud speaker pass through the back cover, which is reAnode current is obtained through a double -wave
movable, and carries plugs and fuses so arranged that valve rectifier, and it will be observed that resistance
the mains circuit is interrupted for safety when it is smoothing is. used throughout except for the output
taken off.
valve. As there is no common smoothing circuit, it
With regard to the circuit arrangement, double -wound follows that " decoupling " of the anode -feed system is
H.P. transformers with medium- and long -wave wind- unusually complete
.
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The Ferranti Model 32 Chassis as seen from front and hack. Screening plates have been removed From the
H.F. amplifier compartment.
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Ferranti A.C. Receiver -Model 32.Grid circuits are also decoupled where necessary, and
it is interesting to see that the principles of what is
generally called " scientific wiring " have been observed.
The apparatus is supported in a strong metal 'framework with spot -welded joints, and a completely screened
compartment is provided for the components associated
with the H.F. anode and the detector -grid circuit.
A metal band drive is fitted to provide simultaneous

operation of both tuning condensers, and the stator of
one of them (that in the aerial-grid circuit) may be
rocked through a few degrees as a trimming control.
There is a horizontal tuning scale, directly calibrated

that a curve deviating from straightness by only a
few per cent. is obtained when detector output is plotted
against modulation percentages from 6 up to 7o. The
L.F. magnification from detector grid to output is given
as 334 times.

Other graphs show high and particularly uniform overall sensitivity on both medium and long waves. This is
confirmed on test, and one gains the impression that the
receiver, though primarily intended for high -quality reproduction at medium ranges, is much more sensitive
than the average. Indeed, frequent use has to be made
of the input volume control, and the only complaint to
be registered is that the aerial series condenser which

o
30,000.!

40.000

40.0000
2 mPds

2

mfds

c
o

a

1
Complete circuit diagram of the Ferranti Receiver. Ends of the power transformer secondaries are joined to valve filament terminals
bearing corresponding lettering.

in wavelengths and illuminated by a lamp which is
mounted on a carrier rod, so that replacements may
easily be made when necessary. A shutter, operated
automatically by the wave-range switch, is arranged to
obscure the particular scale that is not in use at the
moment. The remaining control is in the form of a
series aerial condenser which serves to regulate aerial

input, and is, indeed, the only volume control fitted.
A metal blade is provided, so that a short -circuit is
introduced across this condenser when it is set at
maximum capacity.
Voltages of 140 and 75 are applied respectively to
anode and screen of the H.F. valve, while the detector
anode works at 45 volts. This may appear to be on
the low side, but it must be remembered that this valve
is followed by a high -ratio L.F. transformer, which
feeds into a power valve needing but a moderate grid
swing for full loading ; in consequence, the detector is
not required to handle large inputs. According to the
makers, the detector output at 6,000 cycles is only io
per cent. below that at 50o cycles. Further, it is stated

performs this function has not a lower minimum
capacity.
On the score of quality it was impossible to find any
points for criticism, and the set is worthy of the very
best loud speaker. The maximum undistorted output,
which amounts to well over half a watt, is quite adequate
for domestic requirements.
Some compromise has been made in the matter of
selectivity, and the use of extremely sharply tuned
circuits has been deliberately avoided in order that the
exceptional high-note performance already mentioned
may be obtained. In spite of this it was found that
operation of the aerial series condenser conferred a
reasonable immunity from interference. Thanks to the
large reserve of sensitivity, it is possible to use this
selectivity control without undue loss of signal strength.
Manipulation of the controls gives a pleasing impression of complete stability ; everything seems to work
" according to plan," and mains hum is practically nonexistent. There is an ample margin of safety everywhere, and the design is on unusually generous lines.
B
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WIRELESS ECHOES
The Use of Television and Picture Transmission.
By

PROFESSOR E. V. APPLETON.

(Concluded front figge 4 of previous issue.)
N the first part of this article I dealt with the
scientific methods which have been used in this
country and in America for fie timing of wireless
echoes due to signals which have been reflected by the

_

suppose that it is proposed to transmit a picture consisting of a horizontal black line, a,, a2, on a white
background (see Fig. I). This is usually done in the
following manner. A spot of light is made to ' ` scan "
or look over the picture in a certain way. We will suppose that the spot travels up a strip of the picture such
as b,, b2, and then up an adjoining strip to the left of
bt, b2, and so on until the whole picture has been
" looked over " in this way. By means of a photoelectric cell the light scattered or reflected from the
illuminated portion is made to control the amplitude of
a wireless transmitter so that, in effect, a message is sent
out each instant indicating whether the particular spot
on the picture which is then being illuminated is light
or dark.

upper atmosphere. Using these methods it has been
found that echo -times of the order of one millisecond
(i.e., 1oá0 second) are usual, and also that the relative
strengths of the direct signal received and its subsequent
echo, produced by reflection, depend in a very marked
way on the wavelength employed, and also on the distance between the sending statio i and the receiving
station. For example, in receiving 100 -metre waves at
a distance of ten miles, the echo s gnal at night is often
many times as strong as the direct signal, while with
400 -metre waves at the same distance the echo-intensity
is only a very small fraction of tb; ground signal intenThe Echo Image.
sity. Also, for a given wavelengt i, the strength of the
the
receiving
station another spot of light is used
At
echo signal relative to that of the ground signal
for the reproduction of the image. In the
increases with increase of distance from
case of the transmission of still pictures
the sending station.
b2
the spot is kept fixed while the paper on
Since the echoes in such cases a rrive so
which the image is reproduced is made
very soon after the first direct .ignal is
to move. The strength of the modulation
received, it is not possible to r ?cognise
of the wireless signal which is received is
their separate existence by ea : when
made to control the intensity of the spot
morse signals are being received, and in
of light so that the " messages " sent out
such cases the strength of the -eceived
by the transmitter concerning the lightness
signals depends on the combined strength
or darkness of the particular part of the
of both direct and echo signals. [n order
picture being illuminated are translated at
to distinguish between them it i:; necesai
a2
the receiver into the lightness or darkness
sary to use some form of high- s_3eed reof the reproduced image.
cording. It is also' convenient to make
The effect of an echo will now be easily
the transmitter send out very short dot
understood. Let us suppose that we consignals for such observations, so that the
sider the state of affairs when the scantwo signals do not overlap.
ning spot at the transmitter is traversing
Now it happens that, in the transmission
the strip b,, b2 in Fig. i, and that the
of pictures, either as a reproduction on
spot is just illuminating the black line.
paper, or as a televised image, we are
The transmitter sends out a " message "
dealing with a case of the high -s )eed reb1
indicating that the particular spot being
cording of short signals so that w e might
Fig. 1.- Demonstrating the
illuminated at that instant is black. Beexpect the effects of echoes to be noticeprinciple of picture transmission.
cause of the echo, however, this "mesable. In such circumstances we should
sage " is received twice, and the result on
expect the echo-signal to produce an ecahoimage which, if the speed of re:ording is sufficiently the received picture is that there are reproduced two
high, will be distinguishable from the image due to the black spots instead of one. When the picture is completed this means that two black lines appear instead of
direct signal because of its later arrival.
To make this clear to the reader who is unfamiliar one, the echo line appearing above the direct signal
with the principles of picture transmission, let us line. In order to calculate the echo -time we require
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(2) That the echo -image was always situated above
the main one ; and
(3) That, so far as he could measure, the shift upbetween the two wards was about one-seventh of a whole strip length.
He also sent me a rather delightful
sketch, which is reproduced in
PICTURE RAT 10 73
Fig. 2.
30 SECT IONS
Now, Mr. Weber's observations (i)
and (2) given above are just what we
should expect, for we know that the
ionised layer is a better reflector for
broadcasting wavelengths by night
-lo
than by day. We also know that
UNITS
uh
since the scanning spot travels upwards, the echo image would, because of its later arrival, be situated
above the direct or main image. To
interpret his observation (3) we need
to know the time taken for the scanning spot to run up a strip. Now,
the scanning disc had thirty holes, so
that the image is scanned in thirty
strips, and as the disc rotates 121
times per second, it requires simple
arithmetic to show that the time required for the spot to run up one strip
is 1/375th of a second, or 2.7 milli-

to know the speed at which the spot of light at the
receiver is moving. This is technically known as the

" scanning velocity." The distance
images on the received picture divided
by the scanning velocity will then
give the echo time.
The possibility of using picture
transmission for measuring echo times was, I think, first discussed by
Dr. E. W. F. Alexanderson, the well known American radio -engineer, at
the meeting of the International Scientific Radio Union at Washington in
1927. At that time he had already
observed examples of multiple echoimages in picture transmission. More
recently the Marconi Company have
niet with the same phenomenon in the
use of their method of facsimile transmission when working between
America and this country. In such
transmissions echo -times of, for example, 0.77, 1.55, 2.67 and 3.82
milliseconds have been simultaneously
observed on a 22.2 metres circuit
working between New York and
Somerton. Mr. T. L. Eckersley, of
seconds.
the Marconi Company, has been able
The value of 2.7 milliseconds, howELEMENTS OR UNITS =
to account for these multiple images
ever, requires a slight correction.
70.30
2100
as being due to separate groups of
Synchronisation is brought about by
waves which have been reflected
the use of a break in the signal every
twice, thrice, etc., by the ionised
2. -The displacement of the image
time a new strip is started, so that no
represents the interval between the
layer.
separate synchronising signal is necesarrival of the direct and reflected
The theory underlying the transwaves.
sary. The duration of this break
mission of television is very similar
signal, or " gate," as it is termed,
to that discussed above for the case of picture trans- relative to the strip-traverse time, can be varied
as
mission. The chief difference is that the scanning spot occasion demands, but a common state of affairs is for
in television has to " look over " the image in a very
about 16 per cent. of the strip -traverse time to be
small fraction of a second, whereas there is no such utilised as the synchronising signal in this way.
Reduclimitation in the case of picture transmission. The image ing the figure of 2.7 milliseconds by 16 per cent. because
is scanned in strips, the spot moving from bottom to top
of this, we arrive at a corrected figure of 2.2 milliand from right to left. We should, therefore, expect the seconds, or the time for the spot to traverse a strip of
effect of an echo to be shown as another image situated
the picture produced. The echo -time in Mr. Weber's
above the main one.
experiments must, therefore, be of the order of 0.31 milli -)
Some time ago I was able, through the medium of second, indicating an echo-path 93 kilometres greater
this journal, to ask amateurs receiving television from than the ground path. This indicates a height of the
Brookmans Park to look out for echo- images and to echo- producing layer of the order of loo kilometres,
inform me how the distance between the direct and which is the sane as the value found by other methods.
echo- images was related to the size of the frame. Three
000 G"
replies were received to this request. Two of them were
from observers who were situated so far from the transBOOKS RECEIVED.
mitter at Brookmans Park that it is doubtful whether a
simple theory of ground signal and reflected signal would
Television /or .411, by (-. G. Philp. A simple explanation
apply, so that the interpretation of their results is not for the general public, including Noctovision, Television in
Colour, and Stereoscopic 'television. Pp. 82, with frontispiece
easy. From one observer, Mr. W. B. Weber, of Bristol,
8 diagrams
Published by Percival Marshall and Co., Ltd.,
observations were received which may be compared with and
London, price Is net.
the results obtained by other methods. This arises from
Pltotogram.e of thhe Year 79311, edited by F. J. Mortimer,
the fact that Bristol is sufficiently near London for an
F.R.P.S. In addition to the reproductions of the work of
appreciable ground signal to be received. Mr. Weber leaders in camera art in all countries, this popular Annual contains articles dealing with the present position of photography
informed me
in various parts of the world and gives particulars of over 400
(1) That he had observed echo -images only at night
Photographic Societies. Published by Iliffe and Sons Ltd.,
and not during the daytime ;
London, price 5s. in paper covers, or 7s. 6d. cloth bound.
:
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Pamphlets for Welshmen.
Minorities are proverbially noisy and
thus are often able to effect changes at
the expense of the lethargic majority.
Wales is a small country, but she has been
creating. quite a stir lately in quest of a
broadcasting station of her own, with the
result that the B.B.C. has felt it necessary
to publish two pamphlets -one in English
and one in Welsh -explaining just why the
Principality must share Western Regional
with the denizens of Devon and Cornwall.

preference for localities which are least
troubled by electrical interference.
Electrical manufacturers may open theit
eyes when landlords begin to report difficulty in obtaining tenants in certain districts where the crackles outweigh the
amenities.

.

0000

0000

Few Licences.
The writer of the booklet holds hi;
trump card till the end. First he
enumerates the distressing reasons for
the scarcity of wavelengths in Europe;
he then gives an ample description of the
Regional scheme and the compromise
which it aims at effecting in pleasing as
many people as possible with the wavelengths available. Not till page 13 (there
are 15 in all) does he mention the significant fact that the total number of
licensees in Wales is 94,673, i.e., 3.2 per
cent. of the total for the British Isles
!

0000

Straight Words.
Copies of the pamphlet, I learn, should
now be in the hands of every public
person in Wales. They have been sent to
corporations, borough councils, urban and
rural district councils, besides to many
individuals whose naines adorn Welsh
books of reference. No effort has been
spared to put the case as clearly as possible, and Savoy Hill is hopeful that even
the warmest of Welsh patriots will see
that one exclusively national station is
outside the realm of practical politics.

0000

Rebuilding 5XX.
The importance to Wales of the long wave transmission from 5XX is fully
emphasised, and in this connection 1 ant
interested to hear that, immediately upon
the completion of the Regional scheme,
the Daventry long -wave station is to be
redesigned and largely rebuilt.
This should ensure that every corner of
Great Britain will be covered by at least
one programme.

By Our Special Correspondent.

Electrical Interference.
Producers of " man -made static " are
credited with the same moral excellence,
but the fact remains that electrical interference with broadcast reception is
gravely on the increase.
Complaints
during 1930 were double those received
during 1928 slid considerably in excess of
those for 1929.

0000

Another Pamphlet.
Savoy Hill lias decided on the next
step, which will be to prepare a special
anti-interference pamphlet in the near
future for distribution both to static producers and their victims.
While, however, the greatest care will
be taken to instruct the parties concerned,
the B.B.C. are not too hopeful regarding
the future. outlook.

0000
Is the Manufacturer to Blame ?
It is felt that much of the blame lies
at the door of the manufacturers of
offending apparatus-gentlemen who are
not likely to alter the design of their
machinery until public opinion is reflected
in diminished sales
-

!

0000

Landlords and Crackles.
To bring this about it will be necessary
for the man -in- the -street to show decided

0000

Why Oscillation Declines.
Less oscillation, but mere electrical
interference, took place during 1930,
according to a survey of the technical
correspondence received at Savoy Hill
during the past twelve months.
The fact that there are fewer " oscillating Oscars " is ascribed, first, to the
great increase in transmitting power since
the inauguration of the Brookntans Park
station, and, secondly, to the extended
adoption of screen -grid H.F. stages.

B
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Prague Plan Criticised.
He considers that the formulators of
the Prague Plan should have anticipated
the urge for power by providing for a
considerably larger kilocycle separation
between transmitters. My friend plumps
for a separation of at least 15 kc. and
would like it extended to 18.
A Speech by

0000
" Q."

Sir Arthur Quiller-Couch's speech at the
Dickens Fellowship dinner on February
7th will be relayed in the National programme.

0000

Scots Programme from Wales.
Burns Night celebrations will be relayed
from the Cardiff Caledonian Society's
dinner at the City Hall, Cardiff, on
January 26th.
The Earl of Dumfries,
president of the society, will propose the
" Health of His Majesty the King and
Members of the Royal Family," and the
guest of the evening will be Mr. J. A.
Hammerton, who will propose " The
Immortal Memory."
Tout Kinniburgh
(bass) will be the vocalist.

0000

Two Appointments.
Mr. V. A. M. Bulow, who lias just been
appointed engineer-in- charge at Brook mans Park, has seen touch varied experience in broadcasting.
He was chief
engineer of the Indian
Broadcasting
Company in 1926, and

o oo o

The Noble Listener.
The B.B.C. has never believed that
many people oscillated with malice aforethought, and the reduction of oscillation
due to improvement in technical conditions goes to sustain the official belief in
the fundamental goodness of human
nature.

Revolution in Sight ?
" The nations will not wait until the
International Wireless ('oliference at
Madrid in 1932.
If something is not
done very soon to ease the European wavelength problem, the countries subscribing
to the Prague Plan will break away from
th Bureau International de Radiofusion
and begin seizing wavelengths of their
own."
Almost in his own words I give the considered opinion of an official expert with
whom I discussed the wavelength problem
a few days ago. Constantly checking the
broadcast wavelengths and being in frequent touch with Geneva, he has no
delusions concerning the trend of events
in European broadcasting.

ILLUSIONS SHATTERED. The B.B.C.'s
clock tick interval signal has been compared unfavourably with the warbles of
the tame nightingale at Radio Turin.
This portrait of the " nightingale " will
interest well -wishers who have been
sending gifts of bird seed.

superintended
t he
erection of the Calcutta transmitter.
Much of the " spade work " at Brook mans Park last year was carried out by
Mr. L. Hotine, and it is a tribute to his
labours that he has now received the
important appointment of Assistant
Technical Superintendent at the Northern
Regional Station, which, by the way, has
not yet begun testing, despite rumours
to the contrary.
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My Museum.
IHAVE recently started a small
radio museum in which I am
placing various obsolete pieces
of apparatus which I have used at
one time or another in the course of
my radio career. One of my principal exhibits is a simple spark
transmitter and crystal receiver
which I constructed several years before the War at the instigation of
a certain journal which is still catering for the youth of the land. The
apparatus functioned after a fashion,
and it has only recently occurred to
me that as the journal in question
never mentioned anything about a
transmitting licence, and I never
thought of it myself, I must have
rendered myself liable to all the pains
and penalties prescribed by the
Wireless Telegraphy Act of '904
indeed, for aught I know, I may still
be liable, although I have held a
transmitting licence for some years
now, and I may yet give the opportunity to one of our judges to earn
undying fame by asking " What is
band -pass tuning? "
;

:

the door of the ancestral home.
Needless to say, the ignition system
of the car was the transmitter. I
suppose that really this arrangement
infringed the P.M.G.'s telegraphic
monopoly, as it conveyed to me an
intelligent message, namely, that a
car or motor bike was passing my
door. I have also included an early
model of a British loud speaker and
an American one ; the latter instrument I bought for five dollars in the
States about a decade ago. It consists of an ordinary telephone earpiece attached to a cardboard horn,
both being mounted on quite a massive base ; its quality is atrocious,
yet I well remember proudly sunimonifig my friends to listen to its
anything- but -dulcet tones. Speech
was so bad that only the trained ear
could distinguish between English
and American, which to my mind
was its most valuable asset, as you
could so easily palm off the local
station on to unsuspecting friends
as being a long- distance foreigner,
and so win their admiration at your
skill in handling the multi -knobbed
receiver.

Uncharacteristic Curves.
It is refreshing to note that more
and more manufacturers are supplying us with reliable and accurate
data concerning their components,
and are now emphasising the merits
of their wares by exhibiting performance " curves " prepared by the
N.P.L. and similar bodies. This
practice is almost universal nowadays, and is in marked contrast to
the state of affairs three or four years
ago when merit was claimed for cerWhat, is bane -pass tuning ?

In my museum is another piece of
apparatus embodying a coherer
which successfully actuated an
electric bell every time a motor car
-they were comparatively few and
far between in those days -passed

tain components because they had
been boiled in oil for several years
without showing outward signs of
deterioration.. In my opinion, the
wireless enthusiast would have benefited more if the makers of some of
these atrocious components I have
in mind had been boiled in oil them-

selves. As it is, there is still a great
deal of loose talk about characteristic curves, some of which are very
misleading, owing to the fact that
they are not plotted on an appropriate scale. It seems a great pity
that there is not more standardisation in this respect. We cannot, for
instance, compare the merits of certain L.F. transformers with others,
as in some cases a logarithmic scale
is used and in others the scale is of
the " fishy " variety.
O

C.

00

Pardonable Misapprehension.
A friend and I had a curious experience the other night when we
were " touring Europe " with my

A

horrible suspicion entered my mind.

latest all -mains band -pass superheterodyne receiver. It so happened that he was twiddling the dials,
and finally brought them to rest in
the middle of an item which suited
his somewhat depraved musical
tastes. Judging from the sound
emanating from the loud speaker it
seemed quite evident that he had
tuned in one of those ultra -modern
symphonies which one gets so much
of these days from certain broadcasting stations. He sat back enraptured, and I patiently endured
it for a few moments, but at length
a horrible suspicion entered my
mind, and I hastily rose and went
to the receiver. It was just as I
had suspected, namely, the noise
which had so entranced my friend
was due to nothing more or lese
than two stations transmitting programmes only a few kilocycles apart.
I can well understand, however, my
friend being deceived into thinking
that he was listening to an ultramodern symphony.
B
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FERRANTI TESTING LEADS.
These leads should make a useful addition to the experimenter's and service
agent's equipment. They consist of two
metal prongs fitted respectively into red
and black bakelite handles, to each of
which is attached a length of good
quality flex terminating in a spade
connector.
The metal prods are made of Eureka, a
good form of acid -resisting material, and

Ferranti acid -resisting testing prods with
in addition all but the extreme points are
coated with anti -sulphuric paint to prevent corrosion when used to test accumulators.
The makers are Ferranti, Ltd.. Hollinwood, Lancashire, and the price is 5s. per
pair.
o oo o

NEW "POLAR" DRUM DRIVE.
Made by Wingrove and Rogers. Ltd.,
Arundel Chambers, 188 -189. Strand. London, W.C.2, this drum drive affords a
reduction of 15 : 1 -that is to say, 74 complete revolutions of the driving knob are
required to move the dial through 180
degrees. It will fit any condenser provided with a Qin. spindle. and. further-

47
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slightly greater, the actual reading being
as tabulated in the previous column.
These instruments are mounted in
bakelite cases which can be obtained
finished in various colours to match the
panel scheme. All types are priced at
á4s, each.

Mounted in a similar case is a spring controlled moving -iron ammeter reading
0 -2 amp., and suitable either for D.C. or
A. C. measurement.
This is priced at
7s 6d. Tests on D.C. and standard 50cycle A.C. showed that the reading was
uninfluenced by the nature of the current.
This meter exhibited a high order of
accuracy having regard to its cost.

NEAT PANEL INSTRUMENTS.
A receiver designed for quality reproduction and incorporating the best components
procurable
might well prove
disappointing unless
are
the
valves
operated at the correct
'voltages
or
working within their
capacity. Occasional
overloading clue to
modulated
deeply
insulated handles.
passages is probably
the most prevalent cause of distortion,
but this defect is readily discernible by
the aid of suitable anode circuit milli a mmeters.
A range of meters of a convenient size
for panel mounting lias been introduced
recently by the Central Manufacturing
Co., Crown Works, Birmingham Road,
Walsall. 'l'he overall diameter is 215tin.
and the length of the scale 1 ¡bin. They
are of the moving -coil type with dead
beat movements.
C.M. Co.

Meter
Scale.
1

2
3
4
5

mA.
,

,,

Actual
Current.
1.05 inA.
2.02
2.98
3.95
4.93

C.M. Co.

Meter
Scale.
G

mA.

7
8

9
10

.,.

0000

NEW BECOL FORMERS.
Ilitherto Recol coil formers have beer.
provided with 6 or 9 ribs, but the new
style have 8 wings. Two kinds are avail-

Actual
Current.
5.95 mA.
6.85
7.87
8.9
9.85

..
,

Coil formers having

The range includes instruments reading
0 -2 niA., 0 -10 niA., and 0 -15 mA. as
standard, but higher readings can be obtained if required.
A 0 -2 mA. sample tested showed a very
small error, being very little more than
the thickness of the pointer, which incidentally is of the knife -edge type. The
error on a 0 -10 m:1. sample was only very

8

ribs.

able, the one with an overall diameter of
21in., and measuring 1áin. inside, and
the other 28in. outside and tin. inside.
The mouldings are perfectly clean, being
absolutely free from surface impurities,
and we can confidently recommend them.
In 6in. lengths these formers cost 2s. ld.
each. and the makers are The British
Ebonite Co., Ltd., Nightingale -Road,
Haswell. London. W.7.

Polar slow -motion drum drive.
more, enable condensers to be mounted on
either side of the drum.
The drive is by friction, but since considerable force is required to cause slip,
the dial will drive four or five condensers
in gang form in a satisfactory manner.
A neat escutcheon plate is provided, the
180- degree dial appearing through an inclined window, traversing which is a hairline pointer. The price is 8s. 6d.
B

Central Manufacturing Co.'s milliammeters and universal ammeter,
also battery charge indicator oriced at 30/ -.
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The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressed to the Elitor, " The Wireless World," Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address.

i

BROADCAST RELAY SERVICES.
Sir, -The Postmaster General's attention has been called to
the leading article in your issue of December 31, dealing with
broadcast relay services, and he desires me to point Out that
each subscriber to a wireless exchange is required to take out
a wireless receiving licence at the same rate (10s. per annum)
as is applicable to a listener obtaining direct reception on his
own receiving set.
Wireless exchanges apparently meet a demand from persons
who are unwilling or unable to provide and maintain separate
wireless receiving sets, and who would otherwise not obtain
reception of broadcast programmes; and the experience of this
department is that the establishment of such exchanges is followed by a local increase in the number of licence holders
and, consequently, of the revenue of the B.B.C.
I am to add that in some cases a choice of two programmes
is afforded.
F. W. PHILLIPS.
G.P.O., London.
Sir,You conclude your editorial on the subject of broadcast
relay services by saying that " it would be interesting to know
the views of the B.B.C." I am hoping that it would be mope
interesting to hear the facts from one who is actively interested
in the broadcast relay services.
Let me dispose of certain misconceptions 'generally held and
detailed in your editorial.
(1) The Post Office licence is granted to the exploiters of
systems of rediffusion only upon the express understanding
that every listener pays a licence. This licence is treated in
exactly the same way as an ordinary licence.
(2) The class of people who subscribe to a rediffusion service
largely contains those who could not afford the capital cost
and maintenance charge of a battery operated receiver. Thus,
in discouraging the scheme you are attempting to rob a large
number of poor persons of the possibility of listening via
loud -speakers to a quality which can be superior to any manufactured receiving set of average price.
(3) There is no technical reason why eventually subscribers
to a rediffusion service should not have alternative programmes.
I do not believe that in any case the whole of the licensed
population will give up purchasing receivers in favour of a
rediffusion service, the point that I make is that rediffusion
is touching a class of person hitherto condemned to headphone
listening or to no listening at all.
P. P. ECKERSLEY.
London, W.3.

THE BAND-PASS SUPERHETERODYNE.
Sir,-Having been a continuous reader of your valuable paper
since 1920, I feel that I should like to record my appreciation
of ell the extremely helpful articles which have appeared during
Lhat period, many of then on subjects about which no information was obtainable from other sources, and, in particular, to
-say how pleased I am with one of your recent designs for a long range receiver, namely, the " Band -Pass Superheterodyne,"
which I have just completed.
I have built it as an all -A.C. set, and though I have handled
a good many powerful receivers, I do not think I have ever met
aise that could come anywhere near this for extreme sensitivity,
ombined with ease, and, above all, quietness of operation.
For six valves the amount of background noise is very small
indeed, better, in fact, than many well-known three -valve sets.
As regards sensitivity, a 12in. frame aerial is about as much as
the set can cope with, and enables even 2kW. Continental
stations to be received at, full loud speaker strength, with
plenty of the volume-control still in hand.
In case you should think it to be of interest to any of your

I find that the following valves work very well:
First H.F., Mazda AC /SG; first detector, Osram MS4 ; oscillator, Mullard 164V ; intermediate H.F., Mullard S4VA ; second
detector, Mazda AC /HL and Mazda AC /PEN. A Mullard
S4VA was also tried in the first detector stage, but was found
to be far too " good." It was always on the verge of oscillation and the set was almost unmanageable, while the background
noise quite drowned any signals. It was also found that it was
advantageous to wrap tinfoil round the oscillator valve, and
earth it. This cured a tendency for speech to be modulated by
readers,

ripple which, on a strong signal, often developed into genuine
motor-boating.
I anticipated that having to carry one side of the heater
wiring for the second, fourth, and fifth valves through the two
screening boxes, without being able to twist it with its opposite
number, would be sure to introduce a certain amount of hum,
but this is certainly not the case.
I found on small error in the practical wiring diagram, i.e.,
that the lead shown coming through hole No. 12 in the baseboard
should be connected to the bottom right -hand contact of the
four -pole switch, not the top right -hand contact. This is easily
verified by reference to the theoretical diagram.
In conclusion, I can only say that your contributors, Mr.
Sowerby and Mr. Dent, are to be congratulated on having produced a really outstanding receiver which goes far towards
solving the interference problem.
N. HENDRY (G6FG).
Newcastle -upon -Tyne.
a

BROADCASTING GRAMOPHONE RECORDS.
Sir, -My interest has been aroused by the correspondence in
your columns re above. The argument that "re- canned canned
music " is intolerable does not appear to hold water. Providing the records are as good as the best now obtainable,
and the transmission up to the B.B.C.'s best standard, I can
see no reason against records and many for them.
The best argument for them was given by the B.B.C. on
Christmas Day, when for three hours they transmitted what
I consider was the best programme they have ever put out,
and this was entirely gramophone records, most ably selected
and played by Mr. Christopher Stone. Of my household and
visitors, totalling 11 persons, only three knew that records
were to he played, and I faded out all announcements between
records (listening with 'phones myself, so as to fade in at
the right moment), and not one of the eight other listeners
could tell that they were being given records, until it began
to dawn on them that the studio could not possibly give
such a variety of good music, etc., in. so short a time. I then
" let the cat out of the bag " and the non -wireless ones were
amazed to find they had been all records.
May I ask those who are against the broadcasting of records
which they prefer? Direct performances by the usual stock
B.B.C. artistes, small orchestras, etc., few of whom can be
classed as in the first rank, or record recitals by absolutely
the world's (not England's only) finest artistes.
Is not a
record of the Philadelphia Symphony Orchestra better than
a direct transmission of " somebody's Quintette," when both
are transmitted by radio ?
Or would we not rather hear
Chaliapin on a record occasionally than some second -rate small
concert -hall artiste? Certainly we want the latter sometimes,
but we also ought to have the former for a change.
From the point of view of quality, is there any difference
between the two methods from the majority of our relay and
some main stations, with their long land lines, wireless link,
etc. ? Ask Newcastle listeners if they could tell any difference
Besides, record transmission is far cheaper.
London, E.C.2.
L. PHILLIPS.
!
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tion (depending, of course, on the voltage range covered). This current is low
in comparison with that passed by an output valve, a power grid detector, or a
low- impedance L.F. amplifier, and so the
instrument will give sensibly accurate
readings when used for measuring eliminator outputs which feed valves performing
these functions. But a considerable error
will arise when measuring the voltage
applied to, say, an anode bend detector
or an H.F. valve screening grid, where
the current normally consumed is comparable with, or less than, that taken by
the meter.

1

__
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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 amongst those
questions which are of general interest.

It

Matched Coils.
is noticed that the majority of coils

for

the ganged-control
receivers
described in your journal are wound
on ribbed bakelite or ebonite formers.
As an alternative, would it be permissible to wind them with enamelled
wire in grooves cut in ebonite tubes
with the help of a screw -cutting
.

lathe?
Provided that reasonably good ebonite
is used, there is no reason why coils
should not be wound in this manner ;
indeed, it seems probable that it would
confer certain advantages, as accurate
matching of inductances could easily be
ensured.

Efficiency of Filter Coils.

In a case where interference from a nearby station of high potter is a really

serious problem, is there any advantage in using " good " coils in a baud pass filter?
It is realised that the
separation between the peaks of the
resonance curve will be determined by
coupling, but I ant wondering whether
the width of the " skirt " or base of
the curve can be decreased by using
windings of lower H.F. resistance
than those usually specified.
Although coils of high efficiency do not
confer the sanie advantage in a filter as
in a simple tuned circuit, it is a fact that
the base of the resonance curve becomes
-

Too Much Magnification P
hly 3.C. mains set, frith resistance- and
transformer- coupled low - frequency
stages, works very satisfactorily, except when the post-detection volume
control is " full on." Instability and
L.F. oscillation is produced when an
attempt is made to obtain full magnification.
Will you please make some suggestions as to how a cure may be
effected?
We expect that your trouble is really
due to excess of magnification; it is extremely difficult to handle the maximum
gain obtainable from two stages with
modern A.C. valves.
More effective decoupling devices-feed
resistances of higher value, larger by -pass
condensers, etc. -would help, but, unless
surplus H.T. voltage is available, you may
find it impossible to put this suggestion
into practice. Probably it will be best to
reduce magnification.

THE WIRELESS WORLD FOUR.
which the publication of the design of THE WIRELESS WORLD FOUR has created amongst our readers has resulted
THEin interest
an overwhelming volume of correspondence on this receiver. In the course of replying to questions an analysis was made of
readers' requirements and the article " Hints on Building THE WIRELESS WORLD FOUR " which appeared in the issue of December
.10th, 1930, was prepared to meet readers' needs and difficulties, practically all of which are covered by this article, with the exception of
requests for modifications to the original design.
We take this opportunity of pointing out that we are not prepared to give suggestions for the modification of all-mains receivers, since
often quite small departures from the original plan necessitate a complete revision of the design.
Readers who are now building the Battery Model WIRELESS WORLD FOUR are reminded that additional information on
construction is contained in the article which appeared in the issue of December 10th, and they should also refer to the original articles
on the all-mains operated set which appeared in the issues of October 15th and 22nd, 1930.
However willing we may be to assist our readers by replying individually to their enquiries, we now find that the enormous volume
of correspondence makes it no longer possible even to contemplate sending replies through the post. We wish to point out, also, to those
readers who are contemplating the construction of the set, that our experience is that difficulties met with have invariably been traced to
modifications in the design or the substitution of different valves or components. We have overwhelming evidence from our correspondence
to show that those who have followed precisely the instructions given have had the utmost satisfaction from the receiver.
Whilst being obliged to decline to reply individually through the post to enquiries we may receive, we shall do our utmost to give
general assistance to constructors through the pages of this Journal.

A Source of Inter -stage Coupling.
Is it possible that H.F instability might

be caused by induction between the
conductors of a multi- strand battery
cable? I have just added a second
H.F. stage to my receiver, and so far
have been unable to prevent self- oscillation, although all the usual preventive measures have been tried.
It is just conceivable that instability
might be due to this cause, but if the
battery circuits are properly decoupledas they should be in a two -stage H.F.
amplifier -harmful interaction
cannot
take place.
B

25

narrower as coil resistance is decreased.
But the gain in this direction is generally
considered to be insufficient to compensate for such drawbacks as tuning difficulties and lack of compactness.

0000

Eliminator Voltage Measurement.
1 am thinking of obtaining a voltmeter
háving a resistance of 1,000 ohms per
volt.
Can it be assumed that this
instrument will give a sufficiently accurate reading of eliminator output
voltages?
A voltmeter of this type will consume
about 1 milliampere for full -scale deflec-

Inductance and Periodicity.
With regard to the L.F. choke described
in your issue of October 29th, 1930,
will you please tell me how it should
be modified for use on a 25- cycle
mains supply?
It should he made clear that the design
of a choke is not dircctly affected by the
periodicity of the mains supply with which
it is to be used. You do not give any
particulars as to the purpose to be served
by this component to help us in advising
you, but it may be quite adequate for
smoothing if the capacity of the associated condensers is increased.
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Band -pass Detector Unit.
it is practicable, I should like to male
up a detector unit -for local -station
reception -to be operated in conjunction with the " Independent Gramophone Amplifier " described in your
issue of December 24th.
I already
have the " Band Pass Unit" (" The
Wireless World," August 27th, 1930),
and propose to use the tuning system
of that unit. Will you please give me
a circuit diagram, with suggested
values?
The amplifier in question is quite suitable for operation with a detector unit.
We give a diagram of connections in
Fig. 1, from which you will see that extra
terminals must be added to the amplifier
for feeding L.T. to the detector heater
and H.T. supply for its anode.

If

Tapped Coupling Inductance.
I hoir just constructed an II.l'.- det. -L.F.

set with an inductively coupled aerial
input filter. As I had rather anticipated after reading your article dealing with this method of coupling it is
found that tuning is unduly broad at
the lower end of the tuning scale, and
I have decided to make provision for
using a smaller common inductance
for reception below 350 metres.
Will it be satisfactory if a tapping
is made on the present coupling coil,
or do you advise me to use an entirely
separate winding?
A tapped connection will be quite adequate for this purpose. Your idea of providing for alternative values of coupling
is a good one, but a complication will arise
if the tuning condenser for the H.F. stage

Input Volume Control.

I

ans about to fit an input volume control,
consisting of a differential condenser
with a compensating capacity to re-

duce change of tuning brought about
by operation of the control. Would
it be better to employ a condenserwith
" straight line capacity " or " logarithmic " vanes for this purpose?
A differential condenser with semi -circular moving vanes will be the most
generally satisfactory type for regulating
input from the aerial.

0000

Mains Feed for $hort -wave Reception.
Would it be possible to supply anode current for the two valves of the " Shortwave
Superheterodyne Adaptor '°
(" The Wireless World," April 23rd,
1930) from the same eliminator which
is normally used to feed the four valve receiver with which the adaptor
is operated?
If the eliminator output is adequately
smoothed, it would be suitable for feeding
the detector valve of the adaptor, but we
do not recommend this source of supply
for the oscillator valve. Any trace of
ripple will modulate the oscillations
generated by it, and will produce hum.

FOREIGN

BROADCAST

GUIDE.

BARCELONA
(EAJ 1)
(Spain).
Geographical position : 41° 22' N. 2° II E.
Approximate air line from London : 720
miles.

Wavelength
860 kc.

Time

:

:

349

Power :

m.

Frequency :

kw.
Greenwich Mean Time.
8

Standard Daily Transmissions.
C.M.T., chimes (Sun.) ; 13.00,
concert ; 15.00, broadcast to hospitals
and prisons ; 17.30, dance music ;
18.00, relay of opera from Teatro del

11.00

Fig. 1. -The "Independent Gramophone Amplifier" combined with a band -pass
tuning and detector unit.

The potentiometer P, will serve as a
twitch for changing over from radio to
gramophone reproduction and vice versa.
.

0000

Long-wave Inductances.

As it is desired to ensure the Lest pos-

sible reception of long-wave signals,
would it be worth while to wind the
tuning coils for this band in the form
The tuning
of single -layer coils?
condensers of my new receiver are to
be ganged, and I should imagine that
perfect matching of inductance, values
and self -capacity would be more certain than if the coils were wound in
sections in the usual way.
Your assumption is correct enough, but
we do not consider that the matter is of
Possibly handany great importance.
made coils could be more evenly wound as
single -layer solenoids, but machine-made
sectional coils have proved very satisfactory in practice.

is

" ganged " with the filter tuning sys-

tem; in this case some form of compensation will be necessary.
0 0 00

Improving High -note Response.
7'he output of my loud speaker seems to
be deficient in the upper register, and
I ant thinking of replacing the existing triode output valve by a pentode.
A tapped filter choke will be used in
conjunction with a tone corrector consisting of a resistance and condenser,
as included in several receivers described in your journal. Will it bbe
in order to use conventional values
(25,000 ohms and 0.01 mfd.) for the
correcting circuit?
As it is desired to over -emphasise the
higher frequencies, a smaller capacity
than that usually specified is indicated in
We suggest a capacity of
your case.

Liceo (Sun.); 20.15, main evening programme; 21.00 - 24.00, gramophone
records (Sun.); chimes ; relay of opera

(Tues., Thurs.), or outside broadcast.
Regularly relays Madrid (EAJ 7) on
Saturdays.
Opening signal:

No interval signal.
Male announcer.

Call : (phon.) Ahlu
esta- see -own -aye oon -aye -own rah-deeowe Bart h-ell-ou na (Here is station
EAJ Union Radio Barcelona).
Closes down with Spanish National Anthem
and the words Buenas Noches, Senoras y
Caballeros ; hasta mañana si Dios
(until to -morrow if God so wills
it).
1

0.005 mfd.
B
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Identification Signals.

long since adopted a distinctive signal of some kind
as a means of identification.
We do not think that the present signal chosen by
the B.B.C. is quite a happy one ; something less obtrusive might be adopted, as the complaints which we
hear with regard to the present signal are that it is
apt to become an irritation to the listener, especially
when prolonged intervals occur.
0000

contemplating the matter with becoming
deliberation for some three years, the B.B.C. has
at last adopted an interval signal to serve as an
indication between the items that the transmitter is still
operative, and to assist in station.identification.
Some three years ago a good deal of space was devoted in The Wireless World urging that identification
of signals should be adopted by the B.B.C. in common
Reception.
with most of the transmitters on the Continent, but a
variety of excuses were put forward by the Corporation
ISTENING in company with an experienced
American engineer a few days ago we were surin the attempt to justify themselves for not adopting
prised to find that our American friend expressed
an interval signal of any kind.
It would almost seem as if the surest way to prevent himself amazed at the ether congestion in Europe, which
the B.B.C. from adopting some new scheme is to urge he found, in general, to represent a far worse state of
them to do it. The same attitude has, we know, been affairs than he was accustomed to experience in most
taken over Empire broadcasting ; one cannot but be parts of the States. He thought that if the allocation
of wavelengths to European
tempted to think that if the idea
transmitters has been made on
of Empire broadcasting had been
sound lines providing, say, a roIn This Issue
put forward by the Corporation
kilocycle separation between staMODERN VIEWS ON THE MOVING
themselves instead of from an inCOIL SPEAKER.
tions, then the majority of these
dependent source, much more
MULTIPLE RE-BROADCAST.
transmitters must be failing
rapid progress would have been
TUNED GRID COUPLING.
miserably to keep within the band
made. However, now that an inCURRENT TOPICS.
allotted. Only the smallest marterval signal has been adopted,
HOME RECORDING.
gin of shift is tolerated in the
are we to welcome it and conWIRELESS AT THE PHYSICAL
SOCIETY'S EXHIBITION.
United States, and a station
gratulate the B.B.C. or not? PerAMPLION TWO -VALVE A.C. MAINS
which causes trouble in this way
sonally, we think that the time
SET REVIEW.
is almost certain to lose its licence
almost
come
when
the
abhad
UNBIASED OPINIONS.
and have its place taken by one
BROADCAST BREVITIES.
sence of an interval signal with
LABORATORY TESTS ON NEW
of the many applicants now on
the British transmitters was, in
APPARATUS.
the waiting list hoping for a transitself, sufficient as a means of
LETTERS TO THE EDITOR.
gressing licencee's wavelength to
identification, since practically
READERS' PROBLEMS.
be allotted to them.
every other station in Europe has
AFTER

Distant

.

A

II

Wtegsm

52

TANUARY 21st, 1931

Woy11c1

Ma

W5

un the MuLh

5/iss/cifi'

The Important Part Played by Resonances.
M.I.E.E., F.Inst.P.

By N. W. McLACHLAN, D.Sc.,

FEW years ago the moving-coil loud speaker was
an extremely simple piece of
apparatus. Anyone could make one, provided
he were supplied with a suitable circular magnet. The
results were at first rather bewildering after the strange
mutterings of horns two feet long whose variety of
shape and tone was legion. With time we grew more
and more critical -partly because nothing can be perfect -until it was recognised that no two moving -coil
loud speakers sounded
alike. The truth slowly
dawned upon us that the
device contained someBAFFLE
thing in addition to that
INFINITELY
which met the naked eye ;
LARGE
in fact, the more we
studied the contraption the
greater became our amaze ment as to its complexity.
To take a simple example :
some years ago I sat
down to write out the
-.
various forms of electrical,
RIGID DISC
mechanical and acoustical
FREE TO MOVE
IN BAFFLE
distortion pertaining to a
moving -coil speaker, and
gave it up at the sixteenth
-almost round the course.
In fact, as the items piled
up one after another, there
seemed to be little but evil
in one's reproducing agent.
Fig. 1.
Illustrating coil driven rigid disc in baffle
Thanks to the accommoof infinite extent.
dating propensities of the
human ear, the effect of
the inherent distortion is not quite so dreadful in practice as would appear from theory.
It is usually accepted that resonances are undesirable,
but I hope to show that without them the moving -coil
loud speaker would be an absolute failure. To do this
it is necessary to consider the effect of using a coil and
a circular disc which moves as an absolutely rigid.
structure at all frequencies. It is realised that with the
dimensions and masses of coils and diaphragms to which
we are accustomed, a structure of this nature cannot be
ikregarded

.

-

as

a practical reality at present If such a structure were
available, it would emit no sound when tapped by hand,
because the natural frequency of vibration would be
outside the audible register. Personally, I could never
quite understand why in the beginning-say 1925 -so
many people imagined that cones moved like pistons,
i.e., as a whole, because they always emit a sound
when tapped.
!

The Problem of interference.
Fig. 1 shows diagrammatically a rigid disc coil- driven
system with a baffle of infinite dimensions. What we
have to do is to deduce mathematically the sound output
on, say, one side of the disc over the frequency band
5o to 8,000 cycles per second. I solved this problem'
early in 1926, and some of the results -minus the

' See Phil. Mag. Supplement, pp. 1011 -1038, June, 1929, for
complete solution.
10'

JQ

W

F

10

2

_-%, %

2

/

00

J
o

-

------------3.`

--

O_

i.-_,

\

2

\

\\

\\

\\

\

lÓ3

\

\

O
N
IA

Q

\\

o

.

W

á 1p

4

\

aQ

\\

cc

re
W

\

3

0
a-

10-5

64

4096
128
256
512
1024
2048
FREQUENCY IN CYCLES PER SECOND

8192

2.-Curves illustrating power radiated by coil -driven rigid
discs at various frequencies. Curve 1 shows a disc b cm.
radius (4in. diameter); curve 2 a disc 10 cm., radius (81n.
diameter); and curve 3 a disc 15 cm., radius (12ín. diameter).
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mathematical formulm -were published in The Wireless
World, March 3oth and April 13th, 1927. The total
power radiated as sound from both sides of the device
at various frequencies is shown graphically in Fig. 2 for
discs of different diameters. With a disc din. in diameter (curve 1), the output is small over the frequency
band 5o to 8,000 cycles.
It is greater for discs
8in. (curve 2) and 12ín.
in diameter (curve 3),
but in all cases the
power falls away very
rapidly above 1,000
cycles per second.
In
fact, this frequency can
be regarded as a cut-off
point. At 8,000 cycles
the energy is only
i -tooth that at 5o cycles
when the disc is 8in. in
diameter.
The query
immediately springs to
mind, why does the output decay so rapidly
above i,000 cycles?
This was explained
fully in The Wireless
World some time ago,'
but it may be well to reFig. 3.
Showing that an
fresh the reader's mind
appreciable difference exists
between the distances from a
on the subject. If we
point P in space to diametrically
opposite edges of a large disc.
have a vibrating disc, as
When BC = half a wavelength
in Fig. 3, the sound from
the radiation from opposite
sides of the disc will practically
A reaches P before that
cancel out at P.
from B. Since sound is
propagáted as a series of
waves, and as waves have troughs and crests, if the
crest of a wave from A and a trough from B reach
P simultaneously, they will annul each other. The
sound at P will, therefore, be zero. This effect is
known as " interference," and it is due to this that
the energy at high audio -frequencies is confined to
a narrow beam, as shown in Fig. 4. Actually, the
sound energy in the space at the sides of the disc annihilates itself, due to the differences in phase or time of
arrival of the sound (at any point) from the various
elemental areas which constitute the surface of the disc.
The Breaking up of Conical Diaphragms.
The fact remains, moreover, that the academic or
hypothetical coil drive, i.e:, the rigid -disc type, has no
upper register, excepting at points on or near the axis
of the disc where the reproduction would be all but perfect. Now, the reader knows from actual experience
that coil -driven cones sometimes have a very powerful
upper register.. In general, the coil -drive speaker has
a strong resonance which usually lies between 2,000 and
3,500 cycles, although it (or another type of resonance)

is sometimes higher, and causes the " esses " to whistle.
Obviously, here is a little freak of nature, because it was
firmly believed in certain quarters that coil- driven diaphragms moved as a whole and had no resonances. The
problem in designing coil-driven diaphragms is to fix
the resonances in appropriate places and to reduce their
magnitude so that no perceptible accentuation of any
frequency or band of frequencies occurs.
The "breaking-up," or resonating, of conical diaphragms was discussed in this journal some time ago
(The Wireless World, July loth, 17th, 1929, also Patent
288713), but we can again refer to the subject in greater
detail. With fairly flat cones of rough paper, the break -up
phenomenon can be demonstrated with the aid of lycopodium powder, which lies on the nodes
either side
of which the diaphragm moves in opposite directions.'

-on

With the average diaphragm other means have to b2.
adopted. By using a neon lamp -of respectable length
-driven at nearly half' the frequency of the diaphragm
the latter can be " seen to move." The frequency to
either the lamp or to the diaphragm is increased or decreased until the latter is seen in slow motion-stroboscopcially. To get results easily, a flexible diaphragm
structure should be used, e.g., a thin cardboard disc or

-

The Wireless World, p. 345, March 23rd, 1927, p. 357, Sept. 21st,
1927, and Proc. Roy. Soc. A. 122, pp. 604 -609, 1929, for mathematical analysis underlying axial pressure (also Phil. Mag., loc. cit.,
2

Fig. 8) and pressure distribution in space round rigid disc.
A

13

Fig. 4. -Beam of focusing effect at high frequencies due to
interference in the regions R and S. Nodes, or points, of zero
pressure are represented by N1N2

a fairly flat paper cone with a free edge, so that the
latter bends easily. At low frequencies (3o to loo cycles)
the amplitude of the diaphragm at the edge is quite
large, provided the input to the driving mechanism is
adequate and the paper fairly thin. Eddy currents are
created at the antinodes (places of maximum motion at
the edge of the diaphragm) and there is sufficient draught
a It should be observed that where cones are concerned the term
"° node " does not mean a point of absolute rest. It means that
the motion in a certain direction is zero.
4 Results can also be obtained when the frequencies are almost
equal or greater than the diaphragm frequency, but the above
method is better.

vv
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This little stunt is quite
fascinating, and can be tried by any experimenter who
is able to produce from 3o to loo cycles or can use the
A.C. mains direct, via, of course, a suitable regulating
resistance or reactance.
It is impossible to describe all the methods of producing the desired effect, but the following may be of
some assistance to those wishing to make draughts. If
5o -cycle mains are available this will operate one neon
lamp, or several in parallel to get more illumination.
The diaphragm can be driven at nearly ioo cycles per
iécond from a pick -up and standard frequency record
via the amplifier. By varying the speed of the turn -_
table the slow motion picture can be obtained. This
latter arrangement can also be usefully employed to find
the resonance frequency of a diaphragm on its surround,
when the amplitude will be very large. If the pick -up
refuses to stay on the record, use one of higher frequency
(smaller grooves) and reduce the speed of the turntable.

Personally, I run the neon lamps from one variable
frequency oscillator with amplifier, whilst supplying the
driving current for the diaphragm from another oscillator- amplifier run at nearly double the frequency of
the former.
When the cone is seen in slow motion and two or more
parts of the edge are moving inwards and outwards, say,
half an inch, the draught can be felt with the hand, more
particularly if it is wetted by petrol, eau de Cologne, or
methylated spirit. For those who have no -neon tube
the eddies (and the nodes on the diaphragm) can be
explored with either a gas jet or a lighted match. If
the flame is moved round the edge of the diaphragm
it will be blown most violently at the antinodes or points
of maximum amplitude, whilst at the nodes there will be
comparative calm.'
6

The input to the .speaker must be large to cause a strong

draught.

(To be concluded.)

PRINCIPAL TIME SIGNALS OF THE WORLD.
Particulars of Signals from Other Important Stations are Included from Time to Time.
Signals also transmitted from

See also our issues of September 17th and December 17th,

1930.

HONOLULU -PEARL HARBOUR, NPM (HAWAII).
Wavelength : 26.1 kilocycle (11,490 metres), and 106 kC.
(2,828 m.).
Time of Transmission : 23.57 -00.00 G.M.T.
U.S.A. Time Signals (last three minutes only of new code).
o

5

lo

15

20

25

:

WASHINGTON -ANNAPOLIS, NSS (U.S.A.).
Wavelengths : 17.8 kC. (16,840 metres), 12,045 kC.
(24.9 m.), and 16,060 kC. (18.67 in.).
Times of Transmission : 02.57 -03.00 on 12,045 and 17.8 kC.
07.57 -08.00 on 17.8 kC. 16.57 -17.00 on 16,060 and
17.8 kC. (G.M.T.)

SECONDS
30

35

40

45

AA

55

55

50

Al

56

. .

56

60

57

AM

57

I

58

la

58

59

59

60

U.S.A. Time Signals (New Code)

WASHINGTON-ARLINGTON, NAA (U.S.A.).
Wavelengths : 12,045 kC. (24.9 m.), 8,870 kC. (33.82 m.),
4,015 kC. (74.7 m.), 690 kC. (434.5 m.), and 113 kC.
(2,653 m.).
Times of Transmission : 02.57 -03.00 on all above wavelengths, except 12,045 kC. 07.57 -08.00 on 8,870 kC.
and 113 kC. 16.57-17.00 on all above wavelengths ;
and also on 16,060 kC. (18.68 metres). (G.M.T.)
U.S.A. Time Signals (last three minutes only of New Code)
(from Naval Observatory, Washington )
o

10

15

20

25

In the event of Arlington being out of action, signals are transmitted
from New York, NAH (on 2,939 metres), Charleston SC, NAO,
Norfolk, Va., NAM and Great Lakes, NAJ, all on 2,458 metres at
17.00 G.M.T. (last three minutes only of U.S. System, New Code).

CADIZ, EBC (SPAIN).
Wavelength : 430 kilocycles (700 metres).
Times of Transmission : 12.56 -13.00 G.M.T.
Preliminary Signal : A series of O's - - .
International (Onogo) Time Signal (from San Fernando
Marine Observatory).

SECONDS
30

-

35

40

45

50

55

60

U1

58

Ñ 57
Z 58

° L

59

imi60

Old Internationa (Onogo) System adop ed at the Conference Internationale de l'Heure, 1912 -1913.
A

14
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Interesting Scheme for Long= distance Reception in Cities.

The Wireless World for December 3rd, E.
So von Ardenne, wishing to adopt Esau's ultra -short
Schwandt described an interesting project of Man- wave broadcasting for his new scheme of long- distance
fred von Ardenne's in which a central receiving reception, first of all revolutionises it so as to get over
station in the quiet of the country, equipped with all the this difficulty. This he does by treating his ultra -short
latest refinements-anti- fading devices and so on -was waves with what really seems to approach disrespect.
to receive, amplify and hand on the complex mixture He proceeds to take a single ultra -short carrier wave and
of radio -frequencies representing five or six programmes modulates this, not with audio -frequencies representing
received from foreign stations, to a corresponding number a programme, but with several radio- frequencies in the
of small -power relay transmitters grouped round the broadcast region of 200 -300 metres. Each of these
city's local station ; each of these relay transmitters radio- frequencies is modulated with the audio-frequenwould pick out the band representing its allotted station, cies of one programme. The one ultra -short wave thereand would relay that band at full power. The central fore carries four or five broadcast -frequency bands each
receiving station would transmit the mixed radio -fre- representing one programme -and here, straight away,
quencies to the city transmitters either by a line or by apart from special applications, you have the possibility
an ultra -short wave link.
of multiple broadcasting on a single ultra-short wave.
At a meeting at which von Ardenne's paper on this
Now to adapt this to his long- distance reception
scheme was read, a number of rather severe criticisms scheme, von Ardenne proposes to have his ultra -short
were expressed. The critics doubted whether the 300 - transmitter (fed by his interference-free central re50o -watt relay transmitters would be effective in view of ceiving station) at a short distance from a densely poputhe simultaneous working
lated area, radiating a
of the big local station ;
rather broad beam over
and, anyhow (said these
the latter. The idea of
critics), how about rucrelay stations re- radiating
tions with other countries
on the original wavelengths
if our relay stations start
of the distant stations is
re- radiating their particucompletely washed out.
lar w ivelengths? And how
Each listener has an ultra abour zones of interfershort wave receiving set
ence (as is often experiwith detector (see Fig. 1).
ence( in common -wave
After rectification, what is
broaccasting) between releft is the group of several
Fig. 1.-Each listener would req ufre a simple ultra -short wave
adaptor to be coupled to the ordinary broadcast receiver.
layed and direct signals?
broadcast -region frequency
And what about the exbands which originally
pens of numerous relay transmitters? and so on.
modulated the short-wave carrier, and these can be
As a result of this healthy criticism, von Ardenne has dealt with by the ordinary broadcast receiver just as if
thought again, and has speedily brought out a modified they came direct from their respective foreign stations.
form of the scheme. In an article in the issue of
Fig. 2 shows the whole scheme. On the left you see
E.T.Z. for November loth, he describes it as avoiding the four separate receivers at the central receiving stathe points subjected to criticism in his first scheme, tion, each having its own frame aerial, its own fading and Llso the weak points of Esau's plan for ultra -short compensator, and its own H.F. amplifier and band
wave broadcasting -which one of his critics had exalted. filter. Each receiver passes on the partly amplified
Esau apparently, has only got as far as,thinking of one radio -frequency band received from its particular distant
programme, one ultra -short wavelength ; to convey a station to the common, aperiodic H.F. power amplifier
number of programmes, therefore, he would have to (3), which still further amplifies the mixture and passes
use a number of ultra -short wave channels -which it on by line (4) to the ultra -short transmitter (7) ; losses
would be extravagant in ether and would lead to trouble on the way are made up for by the aperiodic repeater
in separation at the receivers.
at (5). The apparatus marked (6) is a complication
A
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Multiple Re- Broadcast.-

which only comes in to en10 km.
>i
10 km.
20 k m-i
large the possibilities of the
C (>
scheme so that instead of
only re- broadcasting foreign
programmes, several programmes originating locally
or received at (6) by telephone line or cable can be
simultaneously broadcast in4
3
stead. To do this, the re5
ceived audio - frequencies
L
must be made to modulate a
broadcast - frequency wave
).=8 M.
or waves, so that these in
their turn may be impressed
on the single ultra -short cal rier ; hence (6) is a local
radio - frequency generator
complete with modulator
Fig. 2.- Schematic diagram of multiple rebroadcast arrangement. On the left are four separate
and aperiodic amplifier.
receivers at the central receivi ng station which feed into an aperiodic H.F. power amplifier 3.
This is followed by a repeater 5 and an ultra -short -wave transmitter 7.
In his a r ti c e, von
Ardenne goes into a few details as to the quantitative with detector, is many times that. After rectification,
aspect of the scheme-the width of the side -bands, the therefore, all the broadcast -frequency waves will apnecessary proportions of power, and so on. Thus he pear in their original proportions of amplitude. He ends
points out that the modulation of an eight -metre carrier by remarking that his tests have already shown that no
by the shortest broadcast frequency, 200 m., causes only serious difficulties exist either in transmitting or in
a four per cent. displacement from the carrier frequency ; receiving, and that the time seems ripe for a test on a
and that the half -amplitude breath on the resonance large scale.
curve of an average ultra -short wave receiver circuit,
D'O. B.
1
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All About Magnetos.

How rotary transformers and converters are
made was explained with lantern illustrations
by Mr. Woodall, of the M.L. Magneto Syndicate, at a recent meeting of the Tottenham
Wireless Society. The lecturer showed the
manufacturing processes from first to last, and
described the strides which had been made in
recent years in reducing overall size and increasing the efficiency of magneto machines.
The Society has a number of vacancies for
new members. All interested are asked to communicate with the Hon. Secretary, Mr. W. B.
Bodemeaid, 29, Pendennis Road, Tottenham,
N.17.

000o

Members as Specialists.
An innovation was .introduced

at

a recent

meeting of Slade Radio (Birmingham). when
members were able to help each other on three
perplexing problems.
Questions on the first topic-rectifiers -were
answered by Mr. G. T. Peck. Problems connected with the choice of an L.F. transformer
were answered by Mr A. F. Poynton, while
Mr R. Heaton dealt with the subject of instability in receivers.
Full particulars of membership of the Society
clin be obtained from the Hon. Secretary, 110,
Hillaries Road, Gravelly Hill, Birmingham.

0000

Programmes on Request.

The Wembley Wireless Society, probably one
of the oldest in the country, resumed its weekly
meetings on Friday last, with a discussion on
recent receiving sets.
An interesting programme has been prepared
for the second half of the winter session, and
copies can be had on application to the Hon.
Secretary, Mr. H. Comben, B.Sc., 24, Park Lane,
Wembley.

0000

Is Wireless a Curse?
That wireless is a curse to

any home was

the surprising opinion put forward by a articipator in a debate held by the South Croydon and District Radio Society at a recent
meeting. The speaker contended that either the
programme chosen displeased at least one of
the household, or the loud speaker was too
loud or too soft!

CLUB NEWS.
Other speakers championed the claims of
wireless, and the condemnatory speaker foimd
himself in a minority.

The Society has opened a New Year campaign
for new members. Full particulars will be
gladly supplied by the Hon. Secretary, Mr.
E. L. Cumbers, 14, Campden Road, S. Croydon.

0000

All About Public Address Systems.
High power public address equipment was
described at a recent meeting of the Totten-

...............

.

FORTHCOMING EVENTS.
WEDNESDAY, JANUARY 21st.
Muswell Hill and District Radio Society.
At 8 p.m. At Tollington School, Tetherdown, N.10. Lecture: "Micropiongs and
Sound Amplifying Apparatus," by Mr. L.
Paddle (Igranic Electric Co., Ltd.). Also

-

a demonstration of "Ekeo " products.
THURSDAY, JANUARY 22nd.
Golder, Greets and Hendon Radio Society.
At 8.15 p.m.
At 30, Temple Fortune
Parade, N.W.11. Lecture: "How to Detect and Remedy Fault, in Radio Receivers (with constructional hints)," by
Mr. Scott Sessions.
Slade Radio (Birmingham). -At 8 p.m. At
the Parochial Hall, Broomfield Road,
Erdington. "Junk Sale." Members are
asked to bring surplus apparatus (and
cash!).
MONDAY, JANUARY 26th.
Cambridge University Radio Society. -Lecture: Rectification, with Special Reference to Westinghouse Metal Rectifier,,'
by a representative of the Westinghouse
Brake and Sarby Signal Co., Ltd.
TUESDAY, JANUARY 27th.
Birmingham University Radio Society.
Lecture: " Westinghouse Metal Rectifiers."

-

-

ham Wireless Society when a representative of
the Marconiphone Company delivered a lantern
lecture dealing with all phases of public address
amplification. Pictures were thrown on the
screen showing giant moving -coil speakers, a
mobile amplifier for use in public places, and
permanent equipment installed in the House of
Lords and Bath Abbey. Interesting details were
given of the technical difficulties encountered
when installing equipment in public Places.
Hon. Secretary, Mr. W. B. Bodemeaid, 29,
Pendennis Road, N.17.

0000

Next Summer's D.F. Schemes.

Amongst the recent activities of the Golders
Green and Hendon Radio Society was an interesting debate on Direction Finding schemes.
Representatives from the North Middlesex,
Western Postal Radio Societies were present,
and took an active part in the meeting.
It was unanimously agreed that the schemes
should be continued, but that, instead of a
fixed transmitting station and mobile D.F.
groups, the transmitting station should be
mobile and the groups, working in pairs, should
be fixed.
The Society's meetings are now held at
" Ark," 30, Temple Fortune Parade, N.W.1L
lIon. Secretary, Lt. -Col. H. A. Scarlett, D.5.0.,
60, Pattison Road, N.W.2.

0000

Talking Pictures.
The last two or three years have seen a great
merging, as it were, of the radio science with
that of the gramophone. One of the most important developments of this lias been the advent
of the sound film, and if only on this account
the recent lecture before the Muswell Hill and
District Radio Society given on the subject of
Talking Motion Pictures by Mr. Hind, of the
Western Electric Company, was of particular
interest. It was enhanced to no small degree by
the showing of a comprehensive series of lantern
slides depicting many of the stages in the making
and reproduction of a talkie. Portable equipments came in for quite a considerable amount
of discussion.
Hon. Secretary Mr. C. J. Witt, 39, Coniston
Road, N.10.
A 16
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The Influence of the High= Frequency Choke.
By S. O. PEARSON, B.Sc., A.M.I.E.E.

N dealing with the tuned anode coupling it was expla fined that all the components comprising the interval ve circuit are virtually in parallel with each other,
the cot pling condenser being the only exception. Owing
to the fact that the reactance of the coupling condenser
is in normal circumstances small compared with the impedances of the other components, it was shown that

to the first valve now has to flow through the high resistance
and if this resistance had a value of a
megohm or more, the voltage drop in it would be so
large that the anode itself would only be a few volts
positive with respect to the cathode of the valve, which
would therefore cease to function properly.

R

In the tuned anode arrangement the high- tension
this condenser could be omitted from the equivalent A.C. current flows through the tuning coil, which has only
circuit without introducing any appreciable: error into a few ohms resistance, so that the anode is very nearly
the calculation of the stage gain and the selectivity. Thus, at the same potential as the positive terminal of the
the tur ing coil, the tuning condenser, the grid leak and high -tension source.
the inter-electrode capacities of the valves could be
Separation of H.F. and D.C. Components.
treated as though they were all truly in parallel.
The voltage drop in the anode resistance R, of Fig. i
The tuning coil and condenser, of course, constitute
the most important part of the circuit, the grid leak and could, of course, be reduced by decreasing the value of
bias battery being included merely for the purpose of R,, but it must be remembered that this resistance is
maintaining the grid of the second valve at a suitable virtually in parallel with the tuned circuit itself, and
mean ])otential, whilst at the same time allowing it to therefore goes to diminish the dynamic resistance of
the latter. For instance, if
follow the required signal
R, were made equal to the
variations.
dynamic resistance of the
Suppose now that the
tuned circuit alone then
positions of the tuned circuit a.nd the grid-leak
the dynamic resistance
of both would be just
resistance are inter change3. The resistance
half that of the tuned
circuit.
R, wo ald then be in the
On the other
anode circuit of the first
hand, if R, were kept
valve and the tuned circuit
sufficiently high to prevent
LC w could be connected
excessive damping, the
between the grid of the
high - tension
voltage
second valve and the negasupply would have to be
tive terminal of the grid made abnormally high
bias l,attery, the circuit
from the economic and
then being as shown in
practical points of view, to
Fig. i
In spite of this
ensure that the first valve
Fig. 1. -A circuit which results when the grid leak resistance
and the tuned circuit of the tuned -anode coupling are interchange the various comwould function properly.
changed. The arrangement is not very practical on account
of the voltage drop in the resistance R,.
ponents are still virtually
It is clear that the
in parallel, only their posicircuit of Fig. i is untions having been interchanged, and therefore the cir- practical solely on account of the voltage drop occurring
cuit is fundamentally the same as the orthodox tuned in the anode resistance R1. Thus the obvious thing to
anode coupling, the method of calculating the stage do is to replace R, by a component which will offer a
gain b ping identically the same. But an examination low resistance to the passage of the high- tension current,
of Fig. i will show that the high- tension feed current
whilst at the same time offering as high an impedance
A
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as possible to all high frequencies over the range of
wavelengths to be received ; that is to say, the resistance
R1 must be replaced by a high- frequency choke. When
this is done the circuit becomes as shown in Fig. 2.
Here we have au arrangement very similar to the
choke-capacity coupling already dealt with, but where
the grid-leak resistance is replaced by a tuned circuit ;
and since the tuned circuit itself behaves, as regards
the relationship to the other parts of the circuit, like
a non -inductive resistance
of L /CR ohms at the

The main tuned circuit LRC of Fig. 3 (a). behaves
like a simple resistance whose value is Rd = L / CR ohms
when the frequency is f =

2r, k/ LC

cycles per second,

and therefore at this frequency the equivalent A.C.
circuit could be still further modified as shown by
Fig. 3 (b), the intervalve circuit being then equivalent
to a choke in parallel with a resistance. If V is_ the
alternating voltage developed across the tuned circuit,
and therefore across the choke also, the current passing
via the tuned circuit would
be A1=V/ Rd amps., and
that through the choke,
o
H.T +
whose impedance is denoted by Ze ohms, would
be A_ =V /Z. amps. Now
the current passed by the
tuned circuit is exactly in
phase with the voltage
across it, because, at the

resonant frequency, the
method of calculating stage
gain would appear to be
very similar to that for
choke -capacity coupling.
The simple equivalent
A.C. circuit corresponding
to the choke - capacity tuned grid coupling is indifrequency
the recated in Fig. 3 (a), where
R represents the A.C.
actance of the coil and
resistance of the first valve,
that of the total capacity
H.T. Z,; the impedance of the
are balanced. But in the
choke in its anode circuit,
case of the choke the curand LRC the tuned grid
Fig. 2. -The orthodox tuned -grid coupling. The resistance
rent lags by a large angle
R1 of Fig. I is replaced by a high -frequency choke
circuit itself. In this
because the impedance is
equivalent circuit the
equivalent to a resistance
coupling condenser C1 in Fig. 2 would normally have and reactance in series, where the reactance is by far
to be included at the point marked Y in Fig. 3 (a). the larger component. In fact, under normal condiBut as the capacity value of this condenser is chosen tions the reactance of the choke is so large compared
so that its reactance at all operating frequencies is small
with the high-frequency resistance that the current is
compared with the dynamic resistance of the tuned cir- out of phase with respect to the voltage by very nearly
cuit, the condenser may be omitted from the equivalent a quarter of a cycle, unless, of course, the frequency
circuit without making any appreciable difference to happens to be near the value to which the choke is
the calculated value of the voltage amplification ob- tuned by its own self- capacity.
tained, whilst at the same time greatly simplifying the
Under the circumstances, in most cases it is possible
calculation.
to ignore the resistance of the high-frequency choke
As in the case of the tuned anode circuit, the inter - altogether and treat the latter as a pure reactance which
electrode capacities of the valves, between the anode takes a current a quarter of a cycle out of step with
and cathode of the first, and between the grid and respect to the voltage. But in the present instance
cathode of the second, are virtually in parallel with the the choke is in parallel with a tuned circuit, and theretuned circuit, so that the sum of the tuning capacity C fore, unless the impedance is very high compared with
and the stray capacities, together with the inductance the dynamic resistance of the tuned circuit, the resistof the coil, determine the resonant frequency. Conse- ance of the choke will introduce extra damping and its
quently, it will be assumed that the capacity C in Fig. reactance will alter the tuning of the circuit as a whole.
3 (a) represents the total capacity across the ends of
These effects are not usually small enough to be negthe tuning coil L, including the self -capacity of the
is not the
latter. It is the product of the inductance and the total lected, and therefore the frequency
27N/LC
capacity that determines the resonant frequency.
resonant frequency of the complete intervalve coupling.
The H.F. Choke.
Consequently, the circuit of Fig. 3 (b) does not apply
The high -frequency choke Z. in the anode circuit at the true resonant frequency of the combined circuit.
It can be shown fairly simply that a coil of resistance
of the first valve is designed to have a high ratio of reactance to resistance at radio -frequencies and a high R and reactance X ohms (its impedance being
value of total impedance. The resistance offered to Z= 1/R2 +X2 ohms) can be replaced by a non -inductive
the D.C. component of current is small compared with resistance R' and a pure reactance X' in parallel, where
the effective anode -to- cathode resistance of the valve R' =Z2 /R ohms and X' =Z2/ X ohms.
itself, and therefore the voltage drop is very slight,
The effect of the reactance of the H.F. choke on the
the positive potential of the anode being very nearly tuning and of its resistance on the damping of the main
equal to that of the positive terminal of the source of tuned circuit can only be taken into account in a
H.T. current.
moderately easy way if both the tuning coil LR and
'
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the choke Z, are resolved into their respective equivalent
pure reactances and pure resistances in parallel. Now
for each of these coils the inductive reactance is very
large compared with the resistance, and therefore in
both cases the respective impedances and reactances
are very nearly equal. Consequently, in numerical
calcu: ations the impedance and reactance of any one
coil can be interchanged.
Th, tuning coil LR of Fig. 3 (a) can be replaced by
a pule reactance Z2 /X ohms, or simply X (since Z and
X are practically equal), in parallel with a pure resistance Z2/ R or X2 / R ohms. Similarly, the choke coil
Z, may be replaced by a reactance X, (equal to
Z,) in parallel with a resistance Z2,/ R, or X2C /RC ohms,
where R. is the actual high- frequency resistance of the
coil. When these changes are made the equivalent A.C.
circuit becomes as shown by Fig. 4, in which we have
two pure resistances, two purely inductive reactances,
and E ,condenser, all in parallel.
Th,3 two reactances X, and X in parallel can be represented by a single reactance whose reciprocal is equal
to the sum of the reciprocals of the individual re-

actan:es, its value being therefore X+X` ohms, which,
X +X,
when divided by 2r, gives the resultant effective inductance due to both coils in parallel. The tuning
conditions are therefore determined by the inductances
of both coils.
The equivalent circuit of Fig. 4 enables the stage gain
to be calculated much more easily than a casual glance
at the diagram is likely to indicate. The definition of
dynamic resistance provides the necessary clue. This
definition is as follows : " The dynamic resistance of a
parallel -tuned circuit is the value of the resistance
measured between the ends of the circuit when accurately
tuned to resonance." Now since the coils and condensers
of Fig. 4 are free from resistance, their currents balance
out at the resonant frequency, and these alone would
therei ore constitute an infinitely great impedance, so
that the current passed is simply that through the two
resistances X2C /RC and X1 /R. Consequently, the corn-

(a)

(b)

Fig 3. -(a) Equivalent A.C. circuit for choke -capacity -tuned
grid coupling, applicable at any frequency. (b) Equivalent
circuit when the frequency f =
I
cycles. This, however,
/LC
is not the resonant frequency of the combined circuit.

bination of these two resistances in parallel gives the
dynamic resistance of the complete intervalve coupling.
Deno- ing them by R',- and R' respectively, the dynamic
resistance of the combined circuit is

It'd=
A

2I

R

RR

ohms
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(I)

uR a
and the voltage amplification is therefore n=
Ra +Rd
where is the amplification factor of the valve and Ra
IA

its A.C. resistance.

Numerical Example.
The practicability of the method will best be indicated by numerical calculation for an actual circuit.
Suppose the tuning coil to have an inductance value of
200 microhenrys and a high -frequency resistance of

J
ó

S

iXc

Xc
Rc

x

X2

.,

R

C

aVg

1
Fig. 4. -A.C. circuit in which the coils Z, and LR of Fig. 3 (a)
are resolved into equivalent parallel reactances and resistances.

10 ohms at a frequency of r,000 kilocycles per second,
and let the H.F. choke have an impedance of 1o,000
ohms at this frequency, its resistance being 200 ohms.
The reactance of the tuning coil will be X =2rfL=
1,257 ohms. The equivalent parallel resistance R' is

therefore ¿2= 1'Ìó72= 158,000 ohms, or 0.158 megohm.
(Note that this is the dynamic resistance as found previously for the tuned circuit alone.) Similarly for the
high-frequency choke, the equivalent parallel resistance
R',- is

Z2,

R,

10,0002
200

-500,000 ohms, or 0.5 megohm.

Thus from equation (1) the dynamic resistance of the
0.158 x 0.5
complete coupling is R'd =
=0.12 megohm.
0 158 + 0.5
from which the voltage amplification can be calculated
in the ordinary way, knowing the amplification constant
µ and the A.C. resistance Ra of the valve.
It may possibly appear to the reader that the 1o,000
ohms impedance of the H.F. choke given in the example
is unduly small compared with the dynamic resistance
of the tuned circuit itself, and likely to reduce the dynamic resistance of the combination to an impossibly low
figure. This, however, is not the case, for it must be
remembered that the high- frequency choke actually
constitutes part of the tuned circuit. After all, the impedance of the tuning coil itself is only 1,257 ohms.
Also, the resistance of the choke has the same effect on
the damping and selectivity as the presence of resistance
in the tuning coil itself. It is to be inferred from these
facts that the choke should be one in which the inductance is as high as possible consistent with low resistance.
Also, when a high- frequency choke is used in parallel
with a tuned circuit, the self- capacity does not act as
a by -pass for high- frequency currents, but takes part in
the tuning, as it is virtually in parallel with the main
tuning condenser.
The reactance of the H.F. choke causes a reduction
in the effective inductance of the complete intervalve
coupling below that of the tuning coil. For instance,

WAp@Il8go
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a higher setting of the tuning condenser, whereas the
stray capacities necessitate a reduction in the main
tuning capacity at a given frequency. It is therefore
evident that the valve capacities and the inductance
of the H.F. choke have opposite effects, and under
certain conditions may cancel each other out, in which
case the main condenser would be set to the same value
in the actual circuit as for the tuning coil alone. This
is a point which may be worth while considering when
arrangements are being made for the ganging of two
or more tuning condensers in a receiver.

in the example the equivalent parallel reactances of the
tuning coil and of the choke are 1,257 ohms and io,000
ohms respectively at 1,000 kilocycles per second. Since
these are in parallel the resultant reactance is
1,257 x 10,000
=1,113 ohms. If L' is the effective in1,257 + 10,000
ductance of the combination, 2rrfL' =1,113 ohms, from
which L) = I I7p.H, since f =106 cycles per second. This
should be compared with 20041 for the coil alone.
The lowered value of the effective inductance calls for
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Events of the Week in Brief Review.
THE POWER URGE IN MOROCCO.
The Rabat (Morocco) broadcasting
station will shortly be transferred to
Bouznika, with a power increase from 2.5
to 20 kilowatts.

0000

A WELCOME VISITOR.
The Czecho- Slovakian Post Office has
welcomed
just
the arrival of the three
hundred thousandth applicant for a wireless licence. The country has 12,500,000

inhabitants.

0000

THE SACRED EIGHTY.
Owing to the prevalence of alleged anti -

Soviet wireless transmissions the Russian
Government has issued orders, we understand, prohibiting the use of receiving sets
within eighty miles of the Soviet frontier
unless a special permit is obtained.

0000

PHOTO- ELECTRIC CELL GUARDS
PERSIAN TREASURES.
The photo -electric cell is being used to
protect certain of the treasures at the
Persian Exhibition in London.
The
device acts on the familiar burglar alarm
principle; the interception of a ray of
light on a photo -electric cell actuates a
relay which -rings a bell.

GERMAN SHOW DATES.

Germany's 1931 Wireless Exhibition
will be held in Berlin from August 21st
to 30th.

0000

I.E.E. REUNION.
The annual dinner and reunion of the
Institution of Electrical Engineers will be
held at the Connaught Rooms, Great
Queen Street, London, W.C., on Thursday, February 12th, under the presidency
of Mr. Clifford C. Paterson.

0000
,'MOVE ON" BY LOUD SPEAKER.
Loud speakers for traffic control purposes are carried on the new police radio
cars in use at Perth, Australia.
The wireless system includes a two kilowatt transmitter at headquarters capable of cotrimunicating with any radio car
in the police zone.

hundred.

0000

FRENCH VALVE EXPORTS.
Complaints of poor turnover in

the
French radio trade are not justified by
the latest export figures for valves, writes
our Paris correspondent. During 1930
valve exports attained a value of £64,128,
as compared with £37,272 in 1929.

0000

THE FIGHTING SPIRIT.
If 5XX likes to . . . come to my
house any morning between two and five
o'clock and be prepared to give two
pounds to the infirmary or a hospital if
he hears America, I am prepared to give
one pound to the same charity if I cannot get America. " -Correspondent in a

0000

GOOD WORK WITH A PORTABLE.
" We are now 1,800 miles from London
and some 2,640 miles from New York, and
with the did of a 56 -foot aerial, I get per-

fect reception from all the large British
stations, together with fifteen stations
from the States," runs a letter received
by Messrs. L. McMichael, Ltd., from a
yachting customer who recently purchased a McMichael Super Range Portable Four.

IDEAS.

Prizes to the value of 25,000 francs are
offered by the organisers of the International Foire de Paris for " new ideas
in wireless publicity." T.he competition
is open to all, and there is no entrance
fee. Application for particulars should
be made before March 15th to " Le
Comité de la Foire," 23, rue NôtreDames- des - Victories, Paris.

0000

A

LEGAL RADIO JOURNAL.

" The Journal of Radio Law " is the
title of a new American quarterly publi-

0000

B.B.C. FOR CANADA?

Educationists, financiers, statesmen,
churchmen, and women's leaders have
stepped forward spontaneously to form
the Canadian Radio League which has
been formed with the object of urging
the nationalisation of broadcasting in
Canada at the earliest possible date. The
proposed scheme (writes an Ottawa
rorrespondent) would be financed by an
increase in the existing licence fee of
one dollar per annum and by provincial
and federal grants.

have installed wireless sets in the past
month.
The total now exceeds two

Bristol paper.

0000

MONEY FOR

CANNY SCOTS.

Fifty additional schools in Scotland

TO OUTWIT PIRATES. The Marconi
}kW. quenched spark set fitted into a safe
for use by Chinese river craft exposed to
piratical attacks. A switch operates an
automatic distress call which continues
after the safe is locked.

cation which will make its first appearance in April next, under the editorship
of Mr. Louis G. Caldwell, a Washington
attorney and former general counsel of
the Federal Radio Commission. The
journal will be published under the auspices of various American universities
and law schools.
Such is the complexity of radio rules
and regulations that the editor should
experience little difficulty in filling his
pages. It remains to be seen whether he
can invest an alarmingly turgid subject
with the gaiety and charm which would
ensure a world sale.
A
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NAUGHTY!
St. Louis police department
recently changed its broadcasting apparatus because officials suspected that
ambular ce-chasing lawyers were listening
in and beating the radio patrol cars to
accidents," says the California Broad.
caster.
" The

0000

RADIO HIN`T'S ON A RECORD.
Music dealers are being supplied with

a special demonstration record to assist in
marketiig the new H.M.V. radio- gramophone, model 521. The record tells the

prospective purchaser exactly what the
instrument will do, how long- and shortwave tr rnsmissions are obtained, and how
the instrument can be adjusted for radio
reception or gramophone records at a
volume to suit any room.

WhYd200
reception of her neighbour, Dr. Vidal,
contested the judgment before the local
Appeal Court. Our Paris correspondent
reports that Madame has lost her appeal,
and that, in addition to being mulcted of
double costs, has been accorded eight
days in which to render her gramophone
French listeners
" electrically silent."
greet this judgment as a final ruling on
the subject of electrical interference.

0000

TRIALS OF AMERICAN RADIO
MANUFACTURERS.

" The most trying year in the history
of the trade," is the description applied
to 1930 by American radio manufacturers.
The best estimates now available place
sales of radio receivers duxing the year
at 3,500,000. Many of these sets were
year of gross overproduced in 1929

-a
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THE BIRDS OF THE AIR."

grand reunion of the " old- timers "
of American amateur radio was carried
out dur ng the first week of January under
the auspices of the American Radio Relay
League. To enable the " hams " to get
togethe on the air and renew old friendships, t le A.R.R.L. devised a special call,
viz., " DT," which, when used, signified
that the transmitter belonged to the
pioneer species and wished to meet another of his kind. During the festal week
group conversations were held on the
ether, transmitters taking turns in con tributir g to the general discussion.

The sales room (he writes) would con.
tain an elaborate set of wireless. .
There would be a television transmitter
and receiver, attached to either the wire.
less or telephone wires at will. .
" Madam," if she wished, could order
and see her goods while taking her morning bath. Each of the fleet of electrically
driven vehicles would be in direct touch
Fog
with headquarters by wireless.
would not affect delivery, because by
using apparatus based on the recently discovered use of infra -red rays they could
see through the fog.
Incoming goods, if conveyed by aeroplane, would be caught in a net, and eggs
(one -day old) would come floating gracefully down on parachutes. Probably telepathy ... . would be used in conjunction
with the televisor. A char£ would register the amount of desire for possession
felt by the customer, and the price adjusted accordingly.

A
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ANTICIPATING A RADIO ACT.
A tightening up of French wireless
regulat ons is indicated by a new statement of the Postmaster -General on the
subject of broadcasting permits.
Pending the passing of a new Wireless
Act, no licence will be granted for the
openin; of any private broadcasting
station. while permits for alterations to
existing stations will be vouchsafed only
after t ie most searching enquiries.
The Postmaster-General makes it clear
that ra permit will be granted which is
not str ctly in accordance with the terms
of the Washington Convention.

0000

SHORT WAVES FROM SOUTH POLE.

Sir Douglas Mawson's exploration ship
" Discovery," which is now en route to
the South Polar regions, has been fitted
for the second occasion by Amalgamated
Wirele: s of Australia, Ltd., writes a
This will permit of
correspondent.
weekly broadcasts from the Antarctic,
giving the public details of the progress
of the expedition. Arrangements are
being niade for the words of the explorers
to be re- broadcast by the Australian
station:. so that listeners may hear them
on ordinary radio receivers.
The equipment includes the latest type
of short -wave radio apparatus designed
to withstand the severe climatic condi.

tions.

0000

ELECTRIC SILENCE FOR LISTENERS.
Mad[ me Leriche, a resident of Douai,
who wis recently fined £4 and costs for

using an electrically -operated gramophone which interfered with the radio
A
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masts of Northolt wireless station, famous as a Middlesex
landmark, are being reduced in height in the interests of aircraft. The three 500ft.
pylons and the steel pole, 300ft. high, are to be replaced by two masts only 150ft.
in height.
A FALLEN GIANT. The

production -and only now does it appear
that the supply is becoming suitably
related to the demand.
With the Department of Commerce's
pre- census estimate that 13,500,000 sets
are in use in the U.S. to -day, and with
the average life of a receiver reckoned at
four years, it is estimated (writes our
Washington correspondent) that 3,000,000
sets will be needed in 1931 for replacements alone. In addition, the trade sees
a market for at least 1,000,000 new sets in
the development of the midgets, automobile sets, farm sets using the new low drain battery valves, automatic record changing gramophone combinations, combination radio -gramophone-home talkies,
and other new sales.

0000

A HUNDRED

YEARS HENCE.

The part that wireless will play in a
business of
well -conducted
grocery
A.D. 2031 is foretold by an imaginative
correspondent in The Grocers' Gazette.

TRADE NOTES
Change of Address.
The Regent Radio Supply Co., Regen.
tone House, Bartlett's Buildings, Holborn
Circus, London, E.C.4, announce that their
sales organisation has been transferred to
a private limited company under the name
of Regentone, Ltd., and trading from the
same address.

0000

The Bought Ledger Department of the
Marconiphone Co., Ltd., has been transferred from 210 -212, Tottenham Court
Road, London, W.1, to 100, Blythe Road,
Hayes, Middlesex. The telephone number
is Southall 0180.

0000

At least twenty -five wireless firms will
exhibit at the British Industries Fair at
Olympia, London, W.14. The Fair opens
on February 16th, continuing until February 27th.
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The Brown
Equipment.
IN

the days of the phonograph, with its cylindrical
wax records, it was fairly commonplace to make
one's own records. Unlike the modern gramophone
the old phonograph was fitted with a lead screw for
keeping the sound box, or, as it was then more commonly called, the reproducer, tracking correctly in the
spiral groove of the soft cylinder. All that was necessary
for recording was the substitution of a sharply pointed
needle in place of the ball -ended reproducing needle, so
that the diaphragm when thrown into vibration made
a varying depth of cut. Cylindrical wax records reproduce sound by change in the depth of the groove, thus
differing from the modern method of recording, in which
the groove is in the form of a wavy line of uniform
depth. Attempts at home record -making were discontinued with the coming of the flat disc and its transverse recording, and with the development of valve amplifiers and electrical reproducers the production of
equipments for home recording is again receiving attention. This time, however, home recording will establish
itself. While almost every radio set can now be used
for the electrical reproduction of records the next adjunct
likely to become standard is the provision of a recording cutter. This, developing side by side with the home
cinematograph, is leading in the direction of the radio
set with its valve amplifier becoming a complete home
entertainer having many functions.
Several home record -making equipments have recently
appeared on the market. While there is undoubtedly
a need for this class of apparatus primarily for making
records for broadcast transmissions, the development is
likely to receive a setback unless the initial results are
reasonably satisfactory. Tests reveal that home recording is now possible, resulting in a satisfactory degree
of perfection.

Powerful Motor Drive Required.
The following is a description of the home recorder
developed by Messrs. S. G. Brown, Ltd., and which
was originally demonstrated by Mr. Sidney Brown at
the Institution of Electrical Engineers, as this serves to
illustrate the main problems of design and the results
obtained. Those who have experimented with recording quickly appreciate that the first difficulty is that
of obtaining sufficient power to rotate the record under
the recording cutter. As the recorder is much heavier
than a soundbox a powerful motor drive is required,
and in addition the load on the motor is made greater
by the sharp cutting point of the stylus, and the fact

JANUARY arst, 193r.

Making Records of
Broadcast Items.
that its hold on the record is greatly increased as it
vibrates. In the Brown equipment we find a very large
type of double spring motor, normally capable of playing through a number of records. By the substitution
of new pinions the rate of rotating the turn -table is unaltered, but thamotor is discharged in the course of
making a single one -side recording. In this way considerable power is rendered available. As resistance to
rotation increases with the diameter of the record, its
size has been reduced to 6in. across, giving normally
about one to one and a half minutes' playing.
A particularly robust form of construction is employed
for the arm which carries the recorder. A heavy casting
mounted in centres provides for the traverse across the
record. This is guided by a spring -loaded point travelling in a buttress spiral thread cut in the under -face of
the turn-table. A hinged joint suspended from its centres
allows the recorder to be lifted from the surface of the
turn- table, and in so doing the guide pin is released
from the thread on the underside. A trigger action
lowers the recorder on to the record, at the same time
engaging the pin on the underside as well as closing
a contact which, brought out to terminals, provides for
lighting an indicating lamp showing that the recorder
is in action. A meter is also thrown into circuit.
The Recorder Tested.
In action the recorder operates the reverse way to a
gramophone pick -up. Where, in the latter case, the
vibrating armature generates a current, we have now a
varying current actuating an armature. In design,
therefore, the mechanism of a recorder resembles a loud
speaker movement arranged to vibrate a pivoted cutter
instead of a diaphragm. In this instance the design
closely resembles the Brown " V " action loud speaker
unit, arranged to impart movement to a sharply pointed
diamond standing almost perpendicular to the face of
the record. This point is adjustable and can be readily
replaced, although owing to its hardness it shows no
sign of wear.
Many materials may be used for recording upon, and
that most generally adopted is aluminium. Soft materials
like celluloid and bakelite are fairly suitable, but metal
discs probably give better results. A mild steel disc,
in fact, serves quite well, giving results superior to those
obtained with bakelite. Examination of the spiral
under the microscope reveals that the groove is made
by turning up a burr on the metal as apart from actually
paring the surface away. Bakelite, being brittle, is
A
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Hom. Recording.
actu 3.11y cut, the surface being removed as powder, and
is le:;s satisfactory.. When reproducing from the surface
of ti- e aluminium record, however, a pointed steel needle
sink; into the bottom of the groove, deepening the cut
in the soft metal surface. It is better, therefore, to use
either a needle with a rounded point or, preferably, a
fibre needle. The Brown equipment examined was
fitter í with a recording microphone, which, being of a

heavy -duty type, gave ample output.
It should be
note 3, therefore, that with this equipment record making
is e'fected without the aid of a valve amplifier. To
operate the microphone circuit an 8 -volt battery is reP/YOT B2ACKE

L /FT//YG

BRACKET

CORRECT BIASING OF S.G. VALVES.
importance of correctly biasing the ordinary
grid of an S.G. valve appears to be too
little realised among radio enthusiasts. If insufficient
bias is used it is obvious that the same trouble occurs
as in the case of a triode, namely, grid current flows with
consequent loss of selectivity. Unfortunately, owing to
the limited portion of " straight " in the grid volts -anode
current curve of an S.G. valve it is just as easy to over bias as to under -bias it, the result of this being equally
as detrimental to the performance of the set. If the
valve is over-biased such evils as rectification and cross-

THE
control

RECORDER

SETT/NG

T2/GGER

BALANCE

WEIGHTS

ARMATURE SUPPORT AND CO/LS

DIAMOND

STYLUS

GU/LE THREAD ON (MDEDS/DE
OF TURNTABLE

SPEED

REGULATOR

POWERFUL MOTOR DR/YE

RB :ORD/NG
MK ROPHONE

''he Brown home record making equipment. It may be used with the microphone, or when connected
a receiver,
for recording broadcast items.

quir;d, and when speaking or singing close to the mouth piec; of the microphone a record is produced which plays
with almost the average loudness oí the ordinary gramophone record..
The quality of reproduction, while not being quite
up t3 the standard of the ordinary record, is, nevertheless, pleasing, and particularly so when applied to the
reco ding of broadcast transmissions. The range of frequer cies covered is the same as that customarily handled
by F ick -up or loud speaker and its associated amplifier.
It is thought that the ultimate application of the home
reco der will be that of making records from broadcast
item;. In this way records are obtained quite cheaply
which, when played, give results comparable with the
purchased record. The future, no doubt, will witness
cons derable development in the application of the
horn ; recorder to the broadcast receiver.
A
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to the output terminals of

modulation creep in, with disastrous results to selectivity and sensitivity. It was in order to combat this
that the special 0.9 -volt grid cell was introduced by this
journal. Unfortunately, many people have adopted this
cell for biasing each and every kind of S.G. valve. It
is never sufficient in the case of an indirectly heated S.G.
valve, and often a somewhat higher biasing voltage
can be used with good effect in the case of the battery heated type. Since individual valves differ somewhat
in the matter of optimum grid bias, it is always
advisable to try various values of grid bias when a new
valve is first put into use. Correct bias adjustment is
still more important in the case of the second valve in
a two -stage H.F. amplifier, since it is obvious that a
larger input has to be handled, and there is, therefore,
more risk of the grid voltage swinging off the straight
portion of the characteristic.

Wflinhog,
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The Application of Scientific Measurement to the Problems of Broadcast
Receiver Design.
THIS year the Annual Exhibition of the Physical quently, we find that a large proportion of the radio
and Optical Societies attained its majority, for exhibits are concerned with the measurement of the
the display of apparatus on view at the Imperial electrical constants met with in the design of wireless
College of Science, South Kensington, on January apparatus. In the United States apparatus for conduct6th, 7th, and 8th, was the twenty -first of the series. Of ing radio frequency tests is now marketed on a comrecent years the proportion of wireless exhibits has mercial basis and Messrs. Claude Lyons, Ltd., were
shown a steady increase. The science of radio com- showing a comprehensive range of oscillators made by
munication embraces every branch of physics, not the General Radio Company of America. Probably the
excluding optics now that television is occupying the most interesting is the equipment for measuring the overattention of research workers, and the results of recent all performance of receivers. This consists of a G.R.
work along diverse and novel lines were to be found type 403 -C. standard signal generator with a range of zoo
in both trade and research sections of the Exhibition.
to 60o and 750 to 2,25o metres. The radio -frequency
While most of the exhibits were of a highly technical output, which is variable from i to 200,000 micro -volts,
nature there were several items of direct interest to the is modulated at a fixed frequency of 400 cycles. Probroadcast listener and home constructor. For instance, vision is made, however, for external modulation by
the Dubilier Condenser Co., Ltd., were showing a new the G.R. type 377-B. variable low- frequency oscillator,
range of " Auto Dial " receivers, in which remote con- so that it is possible to take an overall low- frequency
trol is effected by a standard telephone exchange relay characteristic of the receiver under test in addition to
and the now familiar automeasurements of sensitivity
matic telephone dial. The
and selectivity. The outsystem gives a choice of nine
put from the loud speaker
stations, each of which is
terminals is measured by a
pre-selected by a series of
G.R. type 486 standard outtuning circuits. Actually,
put voltmeter. This meter
there are three sets of conhas four ranges, and the
densers with edgewise disc
switching is so arranged
dials for aerial, tuned
that a constant impedance
of 4,000 ohms is maintained
H.F., and reaction circuits
across the loud speaker terrespectively.
minals. The instrument is
The wide range of " Mini capable of measuring power
watt " barretter lamps
outputs up to 5.6 watts.
shown on the Philips stand
Other interesting exhibits
are of special interest to
constructors of D.C. mains
These comporeceivers.
nents consist of an iron wire
filament in a glass bulb
filled with hydrogen, and
have the useful property of
passing a constant current
over a comparatively wide
Dubilier "Auto Dial" receiver with nine pre -set circuits operated by a standard automatic
range of voltage variations.
telephone relay.
Thus it is possible to keep
the filament current of o.i amp. valves, which are some- on this stand were the Jenkins and Adair condenser
times rather sensitive to changes of filament tempera- microphone and a range of heavy-duty " B.A.T."
ture, practically independent of fluctuations of voltage moving -coil loud speaker units for attachment to expoin the supply mains. The price of these units is 6s.,
nential horns, and having power -handling capacities up
to 3o watts.
and a wide variety of specifications is available.
When the physicist turns his attention to a new subAn ingenious performance tester for recording the
ject, one of the first things he does is to develop methods radio- frequency output of receiving sets was shown by
for precise measurement in order that he may be sup- the Gramophone Company, Ltd. This piece of apparaplied with concrete data upon which to work. Conse- tus was specially developed for testing the Model 560
A
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MpIlcal
Exhibition.-

Television and the talking films have given a great
impetus to research in photoelectricity, and all the
important electrical concerns were showing examples of
their latest types of photo cells. The B.T.H. research
exhibit included a clever arrangement for demonstrating
the properties of photoelectric cells of different types.
The output from the cell is made to control a three electrode mercury vapour valve supplied with current
from A.C. mains, and the
rectified output is made to
quen:y output, and the
drive a D.C. motor. The
receiver is required to
speed of the motor is thus
pass a standard performproportional to the output
ance on five wavelengths
from the photoelectric cell,
on each of the two -wave
and affords a striking deranges. Since the low-fremonstration of the relative
quemy percentage modusensitivity of different
lation is adjusted to be
cells and their sensitivethe :;ame on each of the
ness at various parts of the
test wavelengths, a n d
spectrum.
since the L.F. part of the
Another demonstration
set has already been
of the relative sensitivity
checked, the low-frequency
of photo cells was shown
outp it is a measure of the
in the H.M.V. exhibit. In
H.F (and detector) effithis case the pick -up from
ciency at different parts of
a gramophone record is
the
wavelength
scale.
amplified and made to
Under production condimodulate the light genertions the wavelength and
ated by a crater neon
percentage modulation at
lamp. The light is allowed
each position of the ten to fall alternately on an
way selector switch are
ordinary potassium photo
teste I daily.
cell and the latest type of
On the stand of the MarH.M.V. caesium cell. The
coni Company an interestlatter gives the remarking instrument was shown
ably high output of 48.3
for neasuring level, gain
microamps. per lumen,
and loss in amplifiers,
and, of course, gives a
filter; and land -lines. The
Marconi portable picture receiver for line sketches such as
much greater output in the
rang: for. measurements
weather charts and maps.
loud speaker after ampliof gains or losses is o to
fication than the older type of potassium cell.
70 decibels, and for levels from -7o to +20 decibels.
Other photoelectric cells of interest were the Philips
L<.boratory instruments of general interest to research
arid development engineers included a precision - small type 3511 and 3531 cells, which have been
frequency meter by the Cambridge Instrument Co., Ltd., specially developed for talking -film work, and a novel
with a range of 12 to 12,000 cycles, and a standard copper oxide photo cell on the Westinghouse stand.
The N.P.L. exhibit, in addition to a display of shortvariable condenser with a range of o.1 micro -mfd.
giving readings to 0.00r micro -mfd., by the General wave apparatus, including a rotating beacon transElec:ric Company, for measurements of inter -electrode mitter for 5 to 20 metres, was notable for a demonstration of the existence of sidebands by means of a
capacity in screen -grid valves.
sharply timed exploring circuit in conjunction with a
H.M.V. Television Demonstration.
sensitive indicating galvanometer. A similar principle
In the research section the demonstration of tele- is involved in the B.T.H. noise analyser, in which the
vision by the Gramophone Company was one of the wave form is picked up on a microphone, and after
most popular items. A full description of the apparatus amplification is caused to modulate a carrier frequency
and comments on the results obtained were published which can be varied from 11,000 to 16,00o cycles. The
resultant sidebands are then analysed by a resonant
in our previous issue. An allied subject, that of picture
trap: ;mission, was represented by the Marconi portable circuit consisting of an electrically maintained steel bar.
Finally, mention should be made of the Supra electric
picture apparatus. This instrument is designed primarily
for the use of air and military authorities, and is capable motor in which speed variations are obtained by means
of transmitting and receiving line drawings, such as of a variable air gap. This motor is being developed
weal her charts, maps .and rough sketches, but will not by Supra Electra Motors, Ltd., 48, Southwark Bridge
deal with half- tones. Compactness is the main feature,
Road, London, S.E.1, and has distinct possibilities as
as may be judged by the accompanying photograph.
a drive for electric gramophones.
Wirel ass at the Physical Society's

chassis, and consists of a modulated oscillator deriving
its current entirely from the mains. The receiver
chassis, which has previously been checked on the L.F.
side, is placed in a jig, and the valves are automatically inserted by rotating a wheel in
front of the test table. Meters are also
connected to show the radio -frequency
input and the low-fre-
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Simple but Effective Detector= Pentode Receiver.

T is seldom so clear as it should be why two receivers
of different make but basically of similar type

Anode current is fed through a combined decoupling
and voltage-absorbing resistance to the detector, which
is linked to the pentode output valve by a transformer
in the conventional way. The loud speaker is directly
connected, and the pentode screening grid operates at
the maximum H.T. voltage-about 135 volts. A pressure in the order of 85 volts is applied to the detector
anode, and nearly 4 milliamps is consumed in this cir-

should behave quite differently when tested under
identical conditions. The simpler the receivers the
more likely are they to show these inexplicable divergencies ; this is probably because the designers have
less scope for real originality, and minor differences in
circuit arrangement are generally dismissed as being of
no importance by those making a comparative test.
cuit.
A case in point is that of the Amplion two -valve set
High- tension supply is obtained through a metal
under review. There is nothing particularly arresting rectifier connected in the well-known voltage- doubling
in its design, and even the exceptional characteristics circuit. Automatic grid bias for both the output valve
of the particular valves that are used can hardly be and for the detector-when it is converted into an L.F.
taken as explaining its unusually satisfactory perform- amplifier for gramophone reproduction -is obtained by
ance. One must assume that results are due to careful inserting series resistances in the H.T. negative feed lead
attention to details.
and taking the grid return leads, via decoupling resistWith regard to the circuit arrangement, which is shown ances, to appropriate points.
on the following page, it will be seen that somewhat
The set was tested with an Amplion Type A.B.6
elaborate precautions have been taken to secure the loud speaker, which was submitted by the makers as
greatest immunity from inbeing specially suited for
terference that is practicable
operation with this set ; if
SPECIFIC ATION.
in a receiver of this type.
desired, the loud speaker
CIRCUIT : Indirectly- heated grid detector, transformer coupled to a
On the medium -wave side
directly- heated pentode output. valve. Capacity- controlled reaction.
may be mounted on top of
A.C. mains feed through Westinghouse metal rectifier.
there is the option of a
the receiver cabinet. ReproCONTROLS : (1) Tuning. (2) Reaction. (3) Wace -range switch.
direct connection, through
(4) Mains switch.
duction afforded by the
GENERAL: Jack for gra »copkme pick -up. Price: 15 (minims.
a series condenser, or of
combination was of a most
auto -transformer
coupling
pleasing character, although
through a still smaller capacity when maximum selec- the bass response was not particularly well rw.rked there
tivity is needed. For long -wave reception direct con- was no objectionable resonance, and the upper register,
nection may also be made, and, to avoid the all -too- thanks largely to the pentode, was particularly strong.
common trouble of interference from a nearby mediumNaturally, the set is riot really intended for consistent
wave transmitter, there is a separate long -wave primary long- distance reception, but rather for those who expect
winding in series with a loading coil which prevents to get satisfactory signals from two or three nearby
aerial resonances in the medium band.
stations. For its type, sensitivity is good, and the recepSeparate series -connected reaction windings are pro- tion of distant transmissions can be depended upon
vided for each of the tuned inductances, and feed -back under fair conditions. Again, the high magnification
is controlled by a small variable condenser. The
of the pentode is partly responsible. Reaction control
presence of a detector anode by -pass condenser of rela- is smooth, reasonably constant, and almost free from
tively large capacity has an important bearing on the backlash, particularly on the medium band.
general operation of the reaction system. The values
One must not expect the impossible as regards the
of the grid condenser and its leak are rather lower than
selectivity of a detector -L.F. set, but in this respect the
usual.
receiver works surprisingly well. As overall sensitivity
Both the valves are heated from the same four -volt is good it is possible to work with a very loose aerial
output of the power transformer, and the grid circuits coupling-or with a very short aerial. The receiver costs
are returned to the centre tapping of a low- resistance 15 guineas complete, and is manufactured by Graham
potentiometer shunted across the L.T. secondary.
Amplion, Ltd., 26, Savile Row, London, W.I.
-
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Amplion two -valve receiver removed from cabinet, showing two -unit chassis construction. Inset: complete circuit diagram;
L, long -wave series coil; L,, medium -wave grid coil; L4, long -wave grid coil; L,. L;, reaction coils.
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Music

at Midnight.

I spent a few nights in Manchester
recently, and I was lucky enough to
get the " permanent loan " of a receiver to dispel the depressing effect
of the morgue -like atmosphere of my
hotel bedroom, as I happened across
a man who had been a comrade -inarms in War-time, and is now, I
find, the Northern representative
of a well -known radio firm. It was
an extremely interesting experience
for me to be able to listen in a radio
locality with which I was totally unfamiliar. I found the Manchester
station extremely troublesome to
eliminate, as it certainly " spreads "
rather badly, although not nearly so
much as I had been led to believe
by certain Mancunians. I was surprised to find that not only Brook mans Park but the much nearer
5GB was subject to bad fading. Altogether, my experience was a
thorough revelation to me, and I became so engrossed that I did not
realise that my reception might be

.
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FREE GRID.

earthed at first on to the cold-water
tap, as the room was fitted with
" h.c. all md. con.," but, strange to
say, I found a much better " earth "
later on in the iron framework of
my bedstead. As a result of my
researches," I formed the resolution that all set designers should be
made to take their perpetrations
round to the vicinity of the various
main broadcasting stations before
foisting them upon an unsuspecting
public.

A Slaithwaite Story.
By the way, I heard when up
north the other day that the B.B.C.
are so apprehensive of what will
happen to the handful of licence
holders and other listeners dwelling
under the shadow of Slaithwaite's
aerial that they propose to supply
them with two programmes via land line, provided that they have their
houses linked up together, and bring
the two necessary feeders to the edge
of the B.B.C. property. I have this
piece of information on unimpeachable authority as an aunt of mine has
a charwoman -sorry, charladywho has a cousin who is married to
a man whose sister takes in Mr. Noel
Ashbridge's washing, the very same
individual, in fact, whose father, a
railway porter, swept the snow from
the troop trains at Folkestone after
the Russian troops had passed
through via Riga and Aberdeen in
September, 1914.

What Would the P.M.G. Say ?
In unprintable language.

disturbing others until there was a
knocking on the wall, and an irascible voice demanded in unprintable
language what I thought I was playing at. Fortunately, I was supplied
with headphones, and thus was able
to continue my etheric ramblings
until far into the night. My aerial
wire consisted of a length of " flex "
stretched across the room, whilst I

which his more enlightened relatives
have given him in order to try and
induce him to link up with the
greatest of all indoor pursuits. If
the recipient does not intend to
utilise his gift, what, I wonder, does
the Postmaster -General expect him
to do about it? Portable sets are
usually supplied complete with jelly acid accumulators, ready to switch
on, and surely, therefore, he is infringing the law by having it in his
possession, and ought, as a lawabiding citizen, immediately to proceed to dismarítle it.

I have just received a printed postcard from the Postmaster- General,
or rather from one of his myrmidons, in which I am reminded that
my licence money is due once more,
and I am requested to pay up or
state whether my apparatus and
aerial have been dismantled. Since
Christmas is now long past, and all
New Year resolutions have long ago
become badly warped, it occurs to
me that there must be many a radio phobe unwittingly breaking the law
by retaining an unused portable set

.

.

Would not satisfy a marauding
post -office inspector.

I presume that the mere fact of disconnecting the valves and batteries
would not satisfy a marauding postoffice inspector, since any pirate
could get away with it by quickly
removing these components before
he answered the persistent knocking
on the front door. Surely, however,
it is not required that the thing be
pulled to pieces, thus virtually destroying many pounds' worth of
property. In all seriousness, however, I know of one portable -set
owner who has not renewed his
licence because other occupations
take up all his time during the winter.
He does not wish to sell the set as
he intends to take out a licence again
after Easter, when he will have time
for listening, but, on the other hand,
he does not see why he should pay
up and look pleasant when he
honestly does not intend to use the
set during the winter. If it was a
receiver which required an outdoor
aerial he would presumably comply
with the law by dismantling that.
A letter to the local postmaster has
not elicited any very helpful reply.
A
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Promising New Application of the Quartz Oscillator to the Measurement
of Time.

accurate measurement of time intervals plays
an important part in electrical standardisation
work as well as in other branches of science. Probably the highest standard of accuracy so far achieved
is to be found in the clocks in use in astronomical
obser"atories, and absolute
measurements o f f r equenc y are generally made
in terms of the time intervals provided by such
clocks.
Astronomical clocks are

errors due to vibration and earth tremors, is easily transported, and can be worked satisfactorily in magnetic
fields, while it is easily screened from electrostatic fields.
Two or more clocks can also be worked in close
proximity for inter -comparison without fear of the
mutual interference which
would occur with pendulum clocks.
The clock illustrated
was developed in the Bell
Telephone Laboratories,
and was intended priof the pendulum type, and
marily as a reference stanmuch ingenuity has been
dard of frequency for the
displk yed
It is dein rendering
Bell System.
them independent of
scribed in a paper' read
chanf;e of rate due to tern before the National
perat ire and pressure
Academy of Sciences, from
varia ions. For instance,
which the following parin tha well -known Reifler
ticulars are extracted.
clock the pendulum rod
The crystal is cut in the
is m ide of " invar "
form of a ring with its
Simplified circuit diagram of crystal oscillator circuit.
nicke steel with a low
optic and electric axes
temp) :rature coefficient of expansion. Variations in at- parallel to the plane of the ring. The crystal has several
rnosp zeric pressure change the effective weight of the modes of vibration, for some of which the temperature
pendulum due to the change in buoyancy of the air at coefficient is negative, and for others positive. By
different densities. This is compensated for by a small making the crystal in the form of a ring these coanercid barometer attached to the pendulum, which efficients can be made to cancel out. Nevertheless, as
automatically raises or lowers a small weight to keep an extra precaution, the crystal is mounted in a herthe effective length of the pendulum constant. The drop metically sealed bell jar, and the temperature is kept
The
of the driving weights is limited to a few inches to under thermostatic control to within 0.01° C.
crystal is thereby also rendered imeliminate the increased gravitational
mune from changes of atmospheric
attraction if the weights were allowed
pressure. By these means it has
to fE. 11 to a position appreciably
been found possible to control the
nearer the earth. Even these pre frequency of vibration to within one
cauti,>ns are brought to nought,
part in a hundred million.
unless the site for the clock is careThe crystal is associated with a
fully chosen away from machinery,
three -valve circuit in which the first
magnetic fields, etc.
valve functions as an oscillator, the
Many of these difficulties and Inanode circuit being tuned approxiconvmiences are eliminated in a new
mately to the frequency of the
type of clock making use of an
crystal (ioo,000 cycles).
Small
oscillating quartz crystal as a time
changes of frequency may be made
basis. The accuracy of this new
by the variable condenser in parallel
clock is comparable with that of the
with the crystal ; the capacity
best astronomical clocks, for it is
(Courtesy: Bell Telephone Laboratories.)
changes very slightly the effective
well known that the quartz crystal
The 100,000 cycle quartz crystal which is
cut in the form of a ring to reduce the
elasticity of the crystal.
has l nrivalled chemical and physical
temperature coefficient.
The second valve in the circuit
perrr anence under normal conditions, and its temperature coefficient is very low. Per- acts as a buffer between the oscillator and output
haps the most important advantage of the crystal clock, stages to prevent changes of load affecting the crystal
however, is its small size. It can be conveniently circuit.
enclosed in a bell jar and kept under constant conditions
I Proc. Nat. Acad. of Scienres, Vol. 16, pp. 496-507, .July, 1930'
of to nperature and pressure. It is reasonably free from
rilJE
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The ioo,000 -cycle outCRYSTAL MOUNTING
UNDER TEMPERATURE
put from the crystal cirAND PRESSURE
cuit is then passed
CONTROL
through two sub -multiple
generator circuits, each
of which divides the
fundamental frequency
by io. The resulting
1,000 -cycle current is
then fed to the clock
SECOND
PULSE
mechanism, the driving
CONTACT
mechanism consisting of
CAM
a phonic wheel synchronous motor.
The
rotor is provided with a
mercury -damped flywheel
FREQUENCY
to prevent hunting, and,
CONTROL
in addition to the usual
dial-hand mechanism, the
spindle drives a cam operated contact for giv(a)
(U)
ing second impulses for
time - marking purposes,
(Courtesy: Hell Telephone Laboratories.)
(a) Crystal oscillator unit showing hermetically sealed crystal mounting. (b) The 1,000 cycle
and two small generators
synchronous motor and clock mechanism.
delivering ioo- and Iocycle A.C: for research purposes. The gearing for the mine whether the residual error is attributable to the
clock is so adjusted that the dial keeps accurate time crystal, the crystal mounting, or the associated circuit.
when the crystal is adjusted to exactly ioo,000 cycles
There can be no doubt that this new application of
per second.
the quartz crystal shows great promise, and there is
Preliminary tests have shown that the variations in a strong probability that in the near future the crystal
rate are of the order of one- or two-hundredths of a clock will displace the astronomical pendulum clock as
second per day, and work is now proceeding to deter- a reference standard of time.

NEW BOOKS.
BOOK REVIEW.
Testing Radio Sets. By .T. li. Peyner,
A.M.T.E.E., M.Inst.R.E. Price 10s. 6d. net. Published
by Chapman and Hall.
The testing of radio sets is such an important subject that
the correlation into one volume of the moro important methods
of fault- finding is to be welcomed. The first section of the book
deals with the location of faults in complete sets, which are
assumed to be originally of good design, and the tracing of
troubles due to bad design is not considered.
Emphasis is laid chiefly upon routine and careful point -topoint checking, with such simple instruments as a voltmeter, a
rnilliammeter, and a battery. In the 124 pages which comprise
Part 1, high -frequency, detector, and low- frequency circuits are
considered, together with mains apparatus, and the section concludes with a résumé of some curious faults. It is very wisely
stressed throughout the book that one must take nothing for
granted, and must not assume that any component is working
efficiently until it is proved to be doing so.
All the more usual faults are dealt with thoroughly, and in a
clear and concise manner, but a few not uncommon troubles are
omitted. Two or snore turns of a tuning coil may easily become
short- circuited through the careless handling of a screwdriver;
but such a fault would not be shown up by the simple continuity test recommended.
The second section of the book is devoted to a description of
laboratory apparatus; some 30 pages are given to an outline of
the methods of testing employed in the design of commercial receivers, among which a particularly interesting chapter is that
headed " American Test Data." There is a useful Appendix
of 20 pages describing the testing of components. Errors and
omissions are few, but it should be mentioned that there is no

coupling resistance or 11.T. connection to the detector in the
circuit of a beat frequency oscillator (Fig. 70) on page 142.
The book is well printed and bound, with a number of excellent illustrations, and it should prove a valuable addition to the
bookshelves of those with little technical knowledge.
W. U.

0000

BOOKS RECEIVED.
Practical 7'eetinq Systems, by J. F. Rider, explaining the
construction and use of simple apparatus for testing and calibrating wireless apparatus, receivers, valves, etc. Pp. 147 +ix,
with 99 diagrams. Published by Radio Treatise Company, Inc.,
"

New York, price $1.
The Cable and tireless Communications of the World (2nd
Edition revised), by F. J. Brown, C.B., C.B.E., I.A., B.Sc. A
survey of present -day means of international communication by
cable and wireless, including a chapter on State versus private
enterprise and one on International Broadcasting. Pp. 153 +24,
with map and 20 illustrations and diagrams. Published by Sir
Isaac Pitman and Sons, Ltd., London, price 7s. 6d. net.
Modern Radio Communication (3rd Edition), by J. H. Reyner,
B.Sc., A.C.G.I., A.IU.I.E.E., with a foreword by Prof. G. W. O.
Howe. A textbook on the theory and practice of Radio Communication, covering the syllabus of City and Guilds Examination and suitable for candidates for the P.M.G. certificate.
Pp. 260 +xi, with 121 diagrams and illustrations. Published by
Sir Isaac Pitman and Sons, Ltd., London, price 5s. net.
Les Postes de T.S.F. Alimentés pear le Secteur, by E. Aisberg.
A short textbook describing typical mains -operated sets and
giving practical advice in their construction and operation. Pp.
101, with 45 illustrations and diagrams. Published by Etienne
Chit-on, Paris, price fcs. 7.50.
A 33
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Rumour Gets Busy.
Dame humour, after dogging the footsteps of the B.B.C. in such lofty localities as Moorside Edge, the Welsh Mountains, the Scottish Moors and the Quantock Hills, seems to be settling down in
Portia/ d Place. She is now proclaiming
that th. B.B.C. is anxious to use the large
studio of Broadcasting House before
the up ?er storeys are completed. I am
officially informed that the story is untrue.
000.3
H)w the Story Started.
The canard probably owes its origin to
grumbles among musicians concerning
the de mressing surroundings of No. 10
studio, the converted warehouse on the
south mide of Waterloo Bridge. How nice
it wou d be, said the malcontents, if we
could tly from these dreary vaults to the
sunshine of Marylebone!
Scarcely had
the words been uttered when Rumour
departid with her notebook.

0000

No Next for Gloom.
Actt ally No. 10 studio is less depressing than any other studio used by the
It possesses height, light, and
B.B.C.
smootl , undraped walls. On such occasions .ns the Sunday evening orchestral
concers it is positively cheerful, and
those nusicians who are worried by the
proximity of wharves and empty barrels
must oe victims of an X -ray temperament.
:

0000

A Throe- decker Studio.
Savoy Hill confirms the report that the
giant studio at Portland Place is to have
two g illeries. This modification of the
original plan will help to accommodate
a still larger audience. Lest theatre and
concerit interests should take alarm at this
news, the B.B.C. again affirms that there
will be no question of competition with

the er tertainment industry.

0000

Free Admission to Public.
No charge will be made for admission
to the studios, members of the public
being welcomed on the sanie terms as at
present, i.e., by presentation of privilege
ticketti obtainable on application.
The only difference will be, it is hoped,
Nowadays an
a sho 'ter waiting list.
applicant is fortunate if lie waits no
longer than six months.

play which has figured so often in recent
programmes. I see that Mr. Val Gielgud,
the B.B.C.'s dramatic director, has been
defending the present policy on the
grounds that Savoy Hill possesses no born
radio dramatic comedian.
Apparently the microphone is kinder
to groans than to laughter. Well, if we
must have groans, let them steal forth
earlier in the evening.

0000

By Our Special Correspondent.

performances and correct small
mistakes in diction.
I hear that there is a possibility that
the instrument might be used for
" bottling " programmes intended for
transmission to the Dominions a few
hours later and also for rebroadcasting
in the evening important speeches or other
outside events not available to the
majority of listeners at the time they are
recorded.
0000
Flyweight Championship Broadcast.
A running commentary on the fight for
the flyweight championship of Great
Britain, between Bert Kirby and Jackie
Brown, relayed from Belle Vue Stadium.
Manchester, will be heard by National
listeners on February 2nd.
own'

0000

Another G.B.S. Play.

A Shaw play can be relied on to survive
the three tests : appearance in print, performance on the stage, and presentation
at the microphone.
I hear that Cecil
Lewis is making preparations for the
broadcast production of " You Never Can
Tell " during the second week in March.
The play will take an hour and three quarters to perform
test of the
listener's powers of concentration, even
remembering that the writer is G.B.S.

-a

0000
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Morbidity at the Microphone.
Two hours of Shaw would be preferable
to half an hour of the morbid type of

Grandfather's Night Life.
Harold Scott and Lance Sieveking are
collaborating in a programme entitled
" The Pursuit of Pleasure," which is to
be produced in February.
This will be a bird's -eye view of three
centuries of entertainment ; and although
in these days of broadcasting, talkies,
midget golf, night clubs and dirt tracks,
we may imagine that we leave grandfather and his ideas of night life and
entertainment standing, his pursuit of
pleasure was in reality not less exciting
than ours.

0000

All About the Census.
A good deal will be heard presently
about the Census which is to be taken on
April 26th next. On February 17th the
Registrar -General, Mr. S. P. Vivian, will
broadcast an introductory talk in the
National programme, entitled " Numbering the People."
Following talks by several experts on
census procedure, Mr. Vivian will wind
up the series on March 24th.

0000

Two Little Words.

Despite the clamorous appeals of its
votaries, Esperanto still fails to get a
hearing at Savoy Hill, but I wonder
whether the B.B.C. is thinking of relaxing its adamantine attitude to artificial
languages ? The question is suggested by
the fact that in his Grand Goodnight on
New Year's Eve, Mr. J. C. Stobart
" Selican
included the
salutation :
Novjaros "
While not unduly elated, the Esperantists consider that they have started the
year well.
!

0000

Plea i or a "Stunt."
An interesting " stunt " programme

could be devised by giving us a selection
of gruimophone records interspersed with
recorc s made on the Stille machine, which
is due for delivery at Savoy Hill this
week. Readers are probably aware that
the Stille machine employs steel tape on
which sounds are recorded by varying
degrees of magnetisation. The device has
been used for some time in Germany,
principally in training students for the
micro phone.

0000

As 0.,hers Hear Them.
Tho B.B.C. will use the instrument for
a sin ilar purpose.
Rehearsals will be
recorded so that artistes can check their
33

CHATEAU AS BROADCASTING STATION. At the end of March the transmissions
of Radio Toulouse will radiate from a new 60 kW. station now being built at the
picturesque Château de Saint -Agnan, 30 km. from Toulouse. The authorities state that
Toulouse will soon have as large a circle of listeners as Daventry or Langenberg.

WpigIl®§0
WoI-acl

Laboratory Tests
A

®n

JANUARY. zrst, r931.

New Apparatus.

Review of Manufacturers' Recent Products.

VALVE SCREENS.
There is no question that total screen ing around screen -grid valves is essential,
becoming of great importance when more
than a single H.F. stage is employed.
Circular screens around valves were first
introduced in presenting the designs of
the Foreign Listeners and Wireless IVorld
Four receivers, and it was necessary to
procure spun aluminium covers to take
the place of the temporary tin screens
which were used when producing these
sets. In this connection Colvern, Ltd.,
Mawneys Road, Romford, Essex, are now
manufacturing covers possessing several
ad vantages.
In the first place the tubular formation
is obtained by pressing as an alternative
to spinning. By this means all covers
are identical and interchangeable while
possessing a smooth well -finished appearance similar to that of the well -known
Colvern coil covers which are produced
by a similar method. Several novel features have been introduced, permitting
the use of the screen with valves of any
size and valve holders of any make. The
base piece is completely cut away except
for a rim, thus giving safe clearance for
all terminals and screens. Side slots in
the base piece allow of leads being taken
directly to terminals when the wiring is
to be carried out above the baseboard.

between screen and outgoing wires when
the connections are made to the valve
holder above the surface of the baseboard.
When using under baseboard wiring, as
in 'the. Wireless World Four, the central
tube is reversed, thus covering the side
slots. A gap is, however, arranged so
that the grid wire, which is normally
above the baseboard, may be carried
through.

that the aerial terminal is kept near the
front of the set while the gramophone
switch which is in the grid circuit of the
detector is not brought forward beyond
the edge of the third screen. These details are, of course, essential as is explained in the article describing the set
in order to prevent unwanted couplings.
A recess on the underside of the lid
accommodates the terminals.
The cabinet is a
really high class
piece of furniture,
the front and top
panels being quartered.
It is an
easy matter to fit
the set to the cabinet and a pleasing
front layout is obtained by fitting a
indicator
station
(such as that made
by Bulgin) to balance the single dial

Carrington cabinet for
the R ireles) World Four,
showing the method of
fitting terminals and
controls.

The screens are thick and rigid and the
sections fit each other well. A durable
and attractive finish is obtained by chemical etching, while ventilating holes are
provided at the top. This screen is of
sufficient diameter to accommodate all
types of S.G. valves without looking unduly large. An insulating ring in the top
prevents contact with the anode of the
valve. The price of this new component
is 2s. 9d.

The new Colvern telescopic valve screen
designed to fit all types of valves and
valve holders.

adjustment of the valve cover
results from the use of cylinder and cap,
the latter sliding down on to the cylinder
so as to allow of the correct height being
obtained with the anode terminal just
protruding. At one end of the tubular
portion is a groove which in addition to
giving a stiffeiing effect prevents contact
A telescopic

0000

CARRINGTON CABINET FOR
THE WIRELESS WORLD FOUR.
An exceedingly well- finished cabinet is
now obtainable for this receiver, permitting its use as a table -type set.
The receiver chassis built in accordance
with the specification fits the cabinet by
sliding in from the back. Access to
valves, condensers and coils is obtained
through the hinged top lid. The accompanying illustration shows the method of
fitting aerial and earth terminals as well
as pick -up terminals and gramophone
change -over switch.
It will be noted

control, while an on- and -off switch near
the lower edge and in the centre controls
the mains transformer, which is immedi-

ately behind.
The cabinet is made by the Carrington
Manufacturing Co., Ltd., " Canico "
Works, Sanderstead Road, South Croydon, Surrey, and is supplied in mahogany
or oak selling at £4.

0000
DOUBLE PUSH -PULL TRANSFORMER.
This is a Varley product and consists
virtually of two transformers wound on
a common core. There are two separate
primaries and two secondaries, each
affording a step -up ratio of 2.5 to 1. Since
its principal application will be in a push pull circuit, the magnetising effect of the
two primary currents will cancel out,
consequently the effective inductance will
be that shown with no steady D.C.
flowing.
Measured at 50 cycles under the above
conditions, the inductance of each primary
winding was found to be 89 henrys with
1.23 milliamps of A.C. flowing in the
A

34

Mp@llßog
WopIA

JA.VUARY 21st, 193r.
The D.C. resistance of each
windirg.
half wis 1,060 ohms.
For push -pull circuits the main advantage arising out of the separate secondary
windings is that each of the valves following can be biased independently,
there!) , balancing the output stage and
making; for more stable working.

i

Varley double push -pull input transform :r with two separate primary and
secondary windings.
The many applications of this interesting and useful transformer are explained
fully :n an instructional booklet supplied
with c ach component.
The makers are Varley, Kingsway
House, 103, Kingsway, Loudon, W.C.2,
and the price is 27s. 6d., including royalty.

0000

measured at 50 cycles with various values
of D.C. flowing, and with an A.C. voltage
of 10.5 applied to the ends of the choke.
The current component of the A.C. varied
horn 0.1 mA. with no D.C. flowing to
0.165 mA. when 10 mA. of D.C. were
passing.
The inductance is well maintained over
the normal working range of the choke,
as can be seen from the curves, as even
when the A.C. type of valve is employed,
the steady anode current will not normally
exceed 8 mA. With a battery type valve
this will drop to between 5 and 6 mA.
The measured D.C. resistance of the
winding is 2,870 ohms.
The makers are Radio Instruments,
Ltd., Purley Way, Croydon, and the
price is £1 ls.

power grid detector, where the available
H.T. is of the order of 200 volts or
possibly less. In spite of the very high
order of inductance attained, the overall
size of the' component is only 22in. x 2in. x
2in., s nd its weight is approximately 1 lb.
y340
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quired, also, when 4 -volt cells are charged,
if the mains voltage is much in excess cf
220.

R.I. 300 -henry L.F. choke with nickel iron core.
A NEW

0000
"LOTUS" VALVE HOLDER.

This valve holder is of the five- contact
type, asid is therefore suitable for modern
indirectly -heated valves.
The contact
sockets and terminal tags are one -piece
stampings from tinned hard- rolled brass,
which is bent in the shape of a U and
firmly grips opposite sides of the valve There can be no doubt that this
pin.
is one of the most positive forms of contact that has yet appeared, and we recommend it without reserve.
The moulding is of good quality, and
the guide holes for the valve -pins are
sunk in an annular groove to facilitate
easy insertion of the valve.

O

040
<

10

Inductance curve of R.I. 300-henry choke
with various D.C. loads.
These small dimensions have been made
possible by the use of a nickel -iron core.
Its small size, coupled with the special
sectio sal method of winding adopted, has
enabled the self -capacity to be kept exceedis gly low, consequently the impedance
will s emain inductive up to a frequency
gover led mainly by the values of the
various distributed capacities external to
the cl oke.
A s ample was

A35

tested, and its inductance

A COMPACT L.T. CHARGER;
This unit is intended for charging 4.
and 6 -volt accumulators from 220 -volt 50cycle mains, but it can be employed to
perform a similar service for 2 -volt cells
if a small resistance is included in the
charging circuit to limit the -current to
0.5 amp.
This resistance may be re-

Compact L.T. trickle charger for 220,250
volt 50 -cycle A.C. mains.

R.I. 300 -HENRY CHOKE.

One of the principal applications of
this c Coke will be in conjunction with a

73

The new

"Lotus"

five -pin A.C.

valve holder.

The price is 9d., or ls. with terminals,
and the makers are Messrs. Garnett
Whiteley and Co., Ltd., DIill Lane,
Liverpool.

A test carried out on a supply of 235
volts showed that without this limiting
resistance a 4 -volt cell charged at 0.53
amp., but a 6 -volt accumulator received
only 0.26 amp.
The charger consists of a step -down
transformer with a small cartridge -type
silver -oxide rectifier and an input fuse
mounted on the case.
The price is 16s. 6d., and supplies can
be obtained from M. Benoit, 4, Manor
Gardens, Gunnersbury Lane, London,
W.3.

ooO

Change of Address.
The American Hard Rubber Co.
(Britain), Ltd., 13a, Fore Street, London,
E.C.2, announce that on December 25th,
1930, their offices and warehouses were
removed to 95, Hatton Garden, London, E.C.1.
The telephone number
is Holborn 6037, and the telegraphic
address " Eboniseth, Smith, London."

Catalogues Received.
The Gripso Co., 32, Victoria Street,
London, S.W.1.-Illustrated folder dealing with accessories and new pattern indicating switches.
Rotor Electric, Ltd., 2 -3, Upper Rathhone Place, London, W.1.-Leaflets dealing with a new range of gas -filled grid leak
type resistances. These are rated to dissipate 0.25 watt, 1.5 watts, and 4 watts.
Philips Lamps, Ltd., 145, Charing
Cross Road, London, W.C.2.-Illustrated
catalogue describing the range of battery
and all- electric receivers, also loud
speakers, L.T. chargers and rectifiers.
Nivex Gauge, Ltd., Tipping Street,
Ardwick, Manchester.-Descriptive folder
explaining the various uses of the Nivev
pocket Detectorscope.
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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.9, and must be accompanied by the writer's name and address.

CAUSES OF HUM.
Sir,
Ideas " refers, in your issue of January 7th, to the
H.F. currents induced in the power rectifier valve of a H.T.
eliminator. These H.F. currents are modulated at 50 or 100
cycles, and produce hum, even though smoothing may be perf ect.
I drew attention to this phenomenon in Experimental
Wireless., November, 1928, p. 606, and pointed out that the
oscillations could be suppressed by a method substantially
identical with that given by " Ideas."
Although I had then been employing this method for at least
a year, 1 did not imagine that it could be novel. It was not,
however, until some time later that condensers for suppressing
H.F. oscillations were generally adopted in commercial
apparatus.
A. G. WARREN.
Bexley Heath.

SERVICE.
Sir, -There is an aspect of the service question which I have
not seen raised. I refer not, to what is commonly meant by this
term, " after-sales " maintenance, but to " during sales " supply
by manufacturers. Every autumn the industry exhibits with
much elan their new season's range of components, and the
thoughts of those who attend the exhibition (and of those who
only scrutinise the advertisements) turn lightly to the possibilities of their new set. By January the fine edge of their
enthusiasm has turned to gall and wormwood.
Can they
obtain the articles required ? No, they cannot And the bigger
the manufacturer the worse the prospects. Every year the
-trade either grossly underestimate the output they will be
called upon to supply, or else they would appear deliberately to
refrain from even beginning manufacture until the box office has
sold out-no gate money, no performance. In some cases one
suspects them of selling all their meagre output to set manuMETAL PANELS AND COMPONENTS.
facturers ; but whatever the cause, the effect is intensely irriSir, -The increasing general use of metal panels for wireless tating to the constructing public, gives a lot of extra work to
one's local dealer in acrimony and correspondence, and is
receivers has revealed the necessity, I suggest, for a slight
thoroughly bad business.
modification to certain types of components. In particular I
G. M. PART.
Tunbridge Wells.
would refer to potentiometers, such as are commonly used for
volume controls, which in so many cases have the slides
metallically connected to the spindle and fixing nut. Thus, NEWCASTLE TRANSMISSION.
whenever one of these components is attached to a metal panel
Sir,
was very interested to peruse the remarks of
it has to be insulated therefrom by a bush or other means
" Qualitas " in your last issue with respect to the Newcastle
rather tedious and annoying, especially when one is in a hurry
transmission. For some reason or other the quality of the
I have recently made a receiver incorporating Burndept and
broadcast (from this station, at any rate) seems to vary -one
(graniç potentiometers, and both of these have needed insulation
might almost say hourly.
from the panel.
1 have given every conceivable type of refinement a trial,
I suggest that manufacturers concerned might, with advanbut still
trouble persists, and I have finally given up the
tage, modify their components to meet requirements in this problem. the
Push -pull rectification, anode-bend, power grid, leaky
connection, or alternatively supply suitable insulating bushes.
grid, etc., together with various forms of inter -valve coupling
Sutton.
T. H. BRIDGEWATER.
and matched outputs, do not provide a remedy. My remedy
is simply to use a straight two- valver (no reaction incorporated)
and leave it at that. It is somewhat amusing to compare the
contrasts in reproduction in one evening. Whether it is the
BALANCE OF PIANO TRANSMISSIONS.
particular studio, land -line or broadcaster I cannot say, but it
Sir,
was interested in the paragraphs about piano transis a remarkable thing that if I switch on my long- distance and
missions on the " Broadcast Brevities " page in your issue of
quality set I get far more brilliant reproduction from certain
December 31. Your contributor gave an instance of a serious
stations than I do from the local, which is only a
disparity between reception of a pianoforte part in a quintette foreign
stile or two away. This is not as it should be, but I, like
and subsequent reception (on the same evening, the same set,
others, have to take things for granted. It seems little use
and wavelength) of piano illustrations to a music talk.
investing in expensive apparatus unless one looks at it from
The difficulty of achieving really satisfactory transmission
the traders' point of view.
DEMONSTRATOR.
of these pianoforte illustrations is dealt with in the current
Newcastle-on -Tyne.
issue of the B.B.C. Year Book (" Piano Balance," p. 282),
where a writer points out that, while it is desirable to have
the microphone close to the speaker, it should be eight or
"WIRELESS WORLD FOUR."
ten feet away from the piano for satisfactory reproduction of
Sir,
was interested in your further article in December 17th
the musical- illustrations.
issue dealing with constructional details of the " Wireless World
If the microphone is too close to the piano, " blasting "
Four," and to note that other readers were desirous of arrangis liable to occur, while placing it too far away from the lecturer
ing the radio -gramophone switch so that it could be operated
lias the effect of making the speech sound distant, and, if a
from the front of the panel.
carbon microphone is used, of introducing a background " hiss."
The method I have used for this may be of interest.
It
With a view to overcoming these difficulties as far as posçonsists of a three -point Red Diamond switch mounted on a
sible, a microphone of the condenser, or electro- static, type
small ebonite bracket and screwed on to the baseboard immeis now used. Even with this type of microphone, however,
diately to the rear of the end bracket of the ganged condenser;
the reproduction of pianoforte illustrations to music talks is,
an extension is brought through to the front of the set by
in my experience, very unsatisfactory on the whole. But, in
means of a long insulated rod, which, by the way, is a No. 8
view of the difficulties mentioned above, it seems improbable
bone knitting needle, finishing with a small knob which is in
that the bad -quality reproduction on the occasion mentioned by centre line with the condenser dial, and just below.
your contributor was due to either of the two causes he sugThe two end supports and the two outside screens are easily
gested-namely, a poor microphone in Studio No. 3, or un- drilled, but for the hole in the middle screen (to save dissuitable acoustic properties of that studio.
mantling condensers) an extended drill was made of brass tube
In view of the admitted difficulty in obtaining a satisfactory with a smaller drill inserted so that same could pass through
balance of speech and piano music with one microphone, howthe hole already made in the front screen and a hand -chuck
ever, it seems rather curious that the B.B.C. engineers apparused to drill this hole.
ently do not resort to the seemingly obvious remedy of using
The switch does not need perfect alignment, as it is easily
two microphones, with appropriate switching or fading
operated as push -pull. Using this method certainly shortens the
arrangements, for these illustrated music talks.
grid lead when using radio and makes for easier change over.
London, S.W.
W. WILLIS OLIVER.
Hexham.
J. W. STAINSBY.
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Replies to Readers' Questions
of General Interest.
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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 from amongst those questions which are of general interest.

For the New D.C. Valves.
With r;ference to the suggested circuit
for the new D.C. indirectly heated
val,'es, which, was published in your
issue of January 7th, will you please
tell me what types of tuning coil
woad be suitable for this receiver?
Suitable windings for the filter coils and
H.F. t ansformer of this set were described in detail in our issue of September
18th, 1930.
0 0 0 0

Oauses of L.F. Oscillation.
My five -valve portable set, after working
satisfactorily for nearly a year, has
developed an L.F. " howl." Suspecting this to be due to the development
of i.T. battery resistance, a replace met t was made, but the trouble
.1

persists.

As far as possible, all circuits and
components have been tested, and
the -e is no obvious fault. Can you
sug jest the most likely cause?
If yoir receiver embodies a decoupling
scheme or its anode feed circuits, it would
appear likely that the fault is due to a
disconn acted by -pass condenser ; the disconnect on may be either external or

internal.
In re.eivers which include one or more
stages of resistance coupling in the L.F.
amplifier, troubles of this kind are sometimes ti aced to the development of an excessively
high resistance -almost an
" open circuit " -in the grid leak. The
detecto: grid leak might also be suspected.

0000
Superheterodyne Mains Feed.
has Teen stated that the anode current
taken by the "Band Pass Super heterodyne" amounts to some 22
mil:iam.ps. at 160 volts; if an eliminato with an output of 240 volts at
this consumption is used, would it be
better to increase suitably the value
of each individual feed resistance in
the set, rather than to fit a common
voltage- absorbing resistance for all
the valves? In any case, a separate
feel would be provided for the
osc!llator.
As tl is receiver is inherently free from
hiteraci ion troubles, it will be quite safe
to use a single external resistance to absorb the surplus eliminator voltage.

All -wave Reception.
Can you tell nie if there is any commercially obtainable receiver which is
capable of receiving long, medium,
and short broadcasting wavelengths?
The Burndept " Universal Screened
Five " meets these requirements, as it
covers wavelengths from 16 to 2,100
metres, omitting non -broadcasting channels.
This set was reviewed in detail in our
issue of June 18th last year.

0000

Earthed Condenser Spindle.
My new receiver is to have a metal panel,
and, if it is possible to do so without
sacrificing efficiency, I should like to
avoid the use of an insulating bush
for the differential reaction condenser
spindle. Can this be arranged?
It is not essential that the fixing bush
should be insulated from the metal panel,
as a differential reaction condenser works
quite satisfactorily when its rotor is
earthed (via the panel) in the manner
shown in Fig. 1.
TO L.F

REACTION
COIL

It

A

9

FIg. 1.-Differential reaction condenser
with earthed rotor.

The flow of H.F. current through the
reaction coil is at maximum when the
rotor is fully meshed with stator A, and
feed -back is reduced progressively as it is
moved into engagement with stator B.

More Magnification.
The anode bend detector of my four -valve
receiver-built nearly three years ago
followed by' two L.F. stages, resistance- and transformer -coupled.
Now that an eliminator has been
added there is a tendency towards
motor- boating when full magnification
is used. Would matters be improved
by altering the first stage to transformer coupling with resistance
feed?
We do not recommend this alteration.
Any reduction in L.F. reaction will be
more than offset by the increased magnification afforded by the transformer.

-is

I

00.00
Filter Position.
have been considering the question of
modernising my 1 -v -2 receiver, and
find that it would be much more convenient to fit a filter as part of the
H.F. intervalve coupling than in the
aerial input circuit. Alt /cough the
latter position seems to be generally
f avoured, I should Bike to know
whether there is any serious objection

to my proposal.
Unless you are already using some form
of two-circuit aerial tuner, we would
strongly dissuade you from using a filter
in the manner you propose, particularly
if a screen -grid valve is used for H.F.
amplification.
It is now generally agreed that selectivity devices of this nature should be
placed at the aerial input end of a
receiver.

0000

L.T. Accumulator Charging.
Energising current for the field magnet
winding of my moving -coil loud
speaker is obtained through a low -volt=
age metal rectifier. Will you please
tell me if there is any risk of damaging 'the rectifying and smoothing
equipment if it is used for charging
an L.T. accumulator while the set is
out of operation?
Provided that reasonable care is taken
to avoid short -circuits and overloads,
there should be no objection to using the
rectifier output for charging purposes.
It will be necessary to connect a limiting
resistance of suitable value in series with
the battery.

WApa800

76
Combined Reaction and Tuning Coil.
Wilt you please show me how a centre tapped coil may be used in a choke fed tuned grid circuit so that the
usual extra reaction coil will be unnecessary?
Reaction is to be controlled by a
differential condenser.
The circuit you require is given in
Fig. 2. We would point out that, in spite
of the use of a differential reaction condenser, it will probably be beneficial to
connect a small fixed capacity between
anode and filament of the detector valve.

Matching Valve and Loud Speaker.

I have recently had an opportunity of

comparing my own loud speaker with
another of different design, and
have been puzzled by the behaviour
of the output valve anode enilliammeter. When the original instrument
is connected heavy fluctuations of
the needle are produced long before
volume is increased to an excessive
extent. On substituting the new loud
which,
speaker,
incidentally, is
rather less sensitive to small inputs,
it is found that much greater volume
can be obtained without obvious distortion, and that the meter needle
remains steady unless the output
valve is clearly overloaded.
Will
you explain these effects?
This matter is entirely associated with
the question of matching the loud speaker
to the output valve.
It seems certain
that your own instrument is not properly
matched, and that some suitably chosen
output device is necessary. We advise
you to read an article on this subject
in our issue of May 28th, 1930.

0000
Relative Resistance Values.
In the design of high- quality resistance coupled low -frequency amplifiers it
seems usual to employ a considerably
lower value of resistance in the
detector anode circuit than in the
succeeding stage.
Titis rule seems
to be observed even when the detector and first L.P. amplifier valves
have approximately the same imped-

Fig. 2. -Tuned grid H.F. coupling with
simple centre -tapped coil and " Hartley"
reaction.

Further, an intervalve circuit of this type
is unsuitable when ganged tuning is
employed.

JANUARY 21st, 1931.
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0000

Skip Distance.
I have just completed a two -valve detector -L.F. short -wave receiver, and am
not at all satisfied that it is working
as it should.
Although several
American stations have been received
quite well, signals from the B.B.C.
short -wave transmitter 5SW are
always so weak as to be barely intelligible. Does this suggest that the
set is defective over a part of the
wave range that it covers?
We do not think so. In connection with
reception of the ultra -short wavelength,
there is a well -known phenomenon known
as " skip distance," and it is quite normal
that a transmission of this sort should
not be well received at short range.
-

0000

Grid Return Circuits.
'Will you please tell me if it is essential
that potentiometers should be connected across the L.T. transformer
windings of the "Independent Gramophone Amplifier," as described in
your issue of December 24th?
As the L.T. secondaries of the transformer used in this amplifier are not
fitted with centre trappings, it is essential that potentiometers be used. .Otherwise, hum will be produced, due to the
fact that the mean grid potential of the
valves with respect to the cathode will

vary at mains frequency.

ances, and consequently where one
would expect to find coupling values
of the same order. Will you please
explain the reason for this?
With regard to the detector valve, it
must be remembered that a fairly large
by -pass condenser must be connected
across its anode circuit in order to prevent excessive damping of the preceding
tuned circuit.
High-note loss will be
produced unless the reactance of this
condenser is low in relation to the
coupling resistance, which must accordingly be of low value. In the case of
the succeeding L.F. amplifier no by -pass
condenser is necessary, and sources of
high -note loss are confined to stray
capacities,
O C O O

An Easy Test.
Individual high -frequency circuits of my
2 -H.F. set are completely screened,
except for the components associated
with the detector valve, including
an JI.?. choke in its anode circuit.
In spite of all the usual precautions,
it is found that uncontrollable selfoscillation is produced when the set
is tuned to wavelengths below about
300 metres : do you think that this
might be due to magnetic interaction
between the detector grid coil and
the choke?
It is most unlikely that self- oscillátion
is due to this cause, and in any case it
should be easy to make a test by ternporarily short -circuiting the H.F. choke.
There will be no need even to apply

this test if reaction is fitted ; you should
detune all circuits except the detector
grid, and, if self -oscillation can be stopped
by loosening reaction coupling, it can be
assumed that direct interaction is not
responsible for your troubles.

0000
A.C.-Operated Relay.
I have found that my remote control onoff relay may be operated quite satisfactorily from A.C., and have accordingly discarded dry cells as a source
of energy in favour of a small step down transformer, of the type sold
for operating electric bells.
It is inconvenient to interrupt the
mains circuit, and so my control
switch is connected in series with the
relay and the transformer secondary.
The primary is permanently connected
to the mains; can you give me an
idea as to how much current it will
consunte when no load is imposed?
If your step -down transformer is reasonably well designed and constructed,
its " no load " consumption should be
quite negligible- insufficient to operate
the electric supply meter. We would remind you that when electric bells are fed
from the same source, the transformer
primary is always shunted across the
mains.

0000

Measuring Charging Current.
a measurement of the
current delivered by my A.C. trickle
charger, and find that it is nearly 30
per cent. greater than the makers'
rating. Is this excessive?
An overload of 30 per cent. would be
excessive for 'many trickle chargers, but
we think it is likely that you have been
misled by using a moving iron meter,
which will often give a reading which is
on the high side by about the same percentage when connected in series with a
full-wave rectifier.

I have just made

FOREIGN

BROADCAST

GUIDE.

GRAZ
(Austria).
Geographical position : 47° 4' N. 16° 26' E.
Approximate air line from London: 764
miles.
Wavelength : 352 m Frequency : 851 kc.
Power : 9.5 kW.
Time: Central European (one hour in advance of G.M.T.).

Standard Daily Transmissions.
Relays Vienna throughout the day.

Male announcers.
V's ad.
Opening signal : As Vienna ('
Call: Hier Radio Wien (phonetic
lib.).

'-

Veen).

Interval signal : Metronome (rapid beat) or
letter K
Closes down as Vienna (q.v.).

(- -).

A

AN D

eke

RADIO REVIEW
X18'!' Year of Publication)

//l

1

No. 596.

WEDNESDAY, JANUARY 28TH, 1931.

VOL.

XXVIII.

No. 4.

Editor : HUGH S. POCOCK.
Assistant Editor : F. H. H AYNES.
3ditorial Offices : 116-117, FLEET STREET, LONDON, E.C.4.
Editorial Telephone : City 9472 (5 lines).
Advertising and Publishing Offices : DORSET HOUSE, TUDOR STREET, LONDON, E.C.4.
Telephone: City 2847 (13 lines).

COVENTRY

:

Hertford St.

"elegrams: " Cyclist, Coventry."
'elephone: 52l0 Coventry.

BIRMINGHAM : Guildhall Bldgs., Navigation
Telegrams: " Autopress, Birmingham."
Telephone: 2970 Midland (3 lines).

PUBLISHED WEEKLY.

Subscription Rates

:

Home, Lt is. 8d.

Telegrams: "Ethaworld, Fleet, London."

St.

MANCHESTER : 260, Deansgate.
Telegrams: " fife. Manchester."
Telephone: 8970 City (4 lines).

GLASGOW : 101, St. Vincent St.,
Telegrams: "IliSe, Glasgow."
Telephone: Central 4857.

C.2.

ENTERED AS SECOND CLASS MATTER AT NEW YORK, N.Y.
;

Canada, St Is. 8d.

;

other countries abro ad, LI 3s. rod. per annum.

4s many of the circuits and apparatus described in these pages are covered by patents, readers are advised, before making use of them, to satisfy themselves

that they would not

be

infringing patents.

Competition in Broadcasting Power.
rI'HE technical policy of British broadcasting in unaltered. The increase in power of the stations prerelation to its service to the public has been con- sented difficulties where twin Regional transmitters were
sistent ever since broadcasting in this country established, because of the tendency of the less selective
first began, but it would seem that this consistency has sets to receive both transmissions simultaneously.
beer maintained without regard to altering circumModification of receivers, in time, largely eliminated
stan :es and conditions in Europe, until to-day a position this difficulty, and the B.B.C. were still able to claim
has been reached where, although the B.B.C. policy that their transmissions were receivable on the simplest
has not changed, a complete reversal of the receiving of sets over most of the country. But this statement
conditions which the B.B.C. originally set out to estab- is to -day only true if we ignore the existence of the
lish has occurred.
high -power Continental transmitters. The very fact that
B way of explanation of such a statement, it is
the British stations have led the way by increasing their
necessary to trace briefly the history of B.B.C. policy power has resulted in Continental transmitters following
in the matter of broadcasting. Initially, when crystal suit, until now we have the state of affairs that simple
sets were in the majority, the B.B.C. set themselves the sets are fast becoming obsolete because they are insuffitask of providing a broadcasting service which would ciently selective to separate the B.B.C. transmission from
enable every crystal set user to receive the programmes. those of Continental stations.
It was probably with this object in view that transmitters
Over very large areas of the country the complaint
wer( located in the centre of the most densely populated to -day is, not : " How can I cut out the local British
areas, and, in addition, a long transmitters in order to receive
wave station at Daventry was put
foreign stations? " but, " How
up to serve the country generIn T his Issue
can I eliminate the foreign transally. As time went on and the
missions when I want to hear a
INDUCTIVE BAND -PASS FILTERS.
popularity of the crystal set began
British station? " The cause of
NEW ULTRA -SHORT WAVE OSCILLATOR.
to \lane, the B.B.C. considered
THE R.C.A. PHOTOPHONE SYSTEM.
all this difficulty is, undoubtedly,
that it would be better, especially
RECORD MAKING OUTFIT.
the rapid extension in power of
THEORY OF THE H.F. TRANSFORMER.
in connection with the developtransmitters, which seems to have
MAKING A 30 -HENRY CHOKE.
ment of the Regional scheme, that
been largely brought about by the
CURRENT TOPICS.
the xansmitters should be located
policy of our own broadcasting
BURNDEPT DE LUXE A.C. RECEIVER.
outs de the densely populated
organisation, and, as we originBROADCAST BREVITIES.
areas, and the power increased at
ally stated, the B.B.C. are fast
LABORATORY TESTS ON NEW
the same time in order not to
defeating their own object and
APPARATUS.
redt ce the service area of the
making it imperative to use selecMODERN VIEWS ON THE MOVING stations, and to ensure, as far as
COIL SPEAKER.
tive and consequently expensive
possible, that reception conditions
READERS' PROBLEMS.
receivers even to receive our own
wou'.d, generally speaking, remain
transmissions.
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INDUCTIVE BAND PASS FILTERS
Mutual Inductance
Coupling and
its Advantages.

By

L. E. T. BRANCH,
B.Sc.

already explained
in the pages of The
Wireless
World,
the band -pass filter when

properly arranged has
the great advantage, from a quality point of view, of
passing in good proportion all the audio frequencies
which are superimposed upon the carrier wave of the
station being received. In other words, whereas a single
tuned coil " smooths out " the higher audio frequencies,
as shown by the curve A in Fig. r, the band -pass filter
gives a curve similar to that shown by B. It is seen
that over the region o to 5,000 cycles on each side of
the carrier frequency the filter gives vastly superior re-

the reactance of the coupling and r is the effective
series resistance of each
of the coils. A method
of attaining the necessary
coupling which has been used to a great extent recently
is that which belongs to class (b), and which employs
a coupling condenser C,,, which, when used as shown in
Fig. 3 (a), must be of an exceedingly small value, e.g.,
o.000r mfd., or when used as in Fig. 3 (b) has a relatively large value, e.g., o.oi mfd. In the first case it
is doubtful whether the coupling is purely capacitative.
In the latter case it will be seen that C,,, can be considered as being in series with each of the tuning condensers individually. In other words, C,,, is common to

both tuned circuits, and consequently the voltage produced across C. by the first tuned circuit is impressed
into the second circuit.

Fig.

1.

-curve

A

circuit and curve

represents the response of a single tuned
that of a well- designed band -pass filter.

B

sults when compared with the single coil. Further, the
selectivity obtained with the filter is much greater.
Now, a band -pass filter consists essentially of two
tuned coils which are coupled together to a very small
extent. The amount of this coupling is of the highest
importance, and unless this is correct the quality or the
selectivity may be most unsatisfactory. In general, if
the coupling is too great the selectivity will suffer, while
with too small a coupling the quality will be impaired.
These effects are shown more clearly in Fig. 2.
The coupling which is referred to can be arranged in
a variety of reasonably satisfactory ways, and these
fall into two classes known as (a) inductive coupling,
(b) capacitative coupling. In any case, the object is to
cause the oscillations produced in the one tuned circuit
to be slightly injected into the other circuit, and the

formula for the band width is W

-

/Z2

-r2 where

2211.

Disadvantages of Capacity- coupled Filter.
The disadvantage of the capacity filter is that the
peak separation does not remain constant over the waveband ; at the lower wavelengths the peaks tend to
coalesce, while at the higher wavelengths there may be
double tuning due to wide separation.
Comparative results obtained when both forms of
coupling are used have been very well set out by A. L.
M. Sowerby,2 who pointed out that with inductive
coupling the width of the band remains fairly constant.
2

The TVireless ¡lurid, February 26th, 1930.

Z is

I See issues dated Oct. 30th, 1929 ; Jan. 8th, 1930 ; Feb. 26th,
1930; April 2nd, 1930; Aug. 27th, 1930 ; and Sept. 24th, 1930.

Fig. 2.-When the coupling in a filter is tight the response is
given by such a curve as C, and when loose the frequency
characteristic may be like curve a.
\
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Induc tive Band -pass Filters.
"l he reason for this is explained as follows

: The inductive coupling method consists in using a small amount
of the field of one tuning coil for exciting the other coil,
and while several ways of doing this are possible, the
effect in each case is to create a small mutual inductance
L b( tween the tuning coils, this inductance having the
imps dance of 2 rfL. This, then, is the value which must
be assigned to Z in the formula for the band width.
Now, unlike the impedance in the case of the capacitative filter, the value of 27rfL will increase with increasing
frequency. The effective series resistance also increases
with the frequency ; consequently, Z and r now vary in
the :.ame direction, so that W tends to remain constant.
The inductively coupled filter has, therefore, certain
advE.ntages, but a set in which it is employed is not

(a)

(b)

Fig. 3. -Two filters using condensers Cm for the common
ccupling. In (a) the value of Cm must be about 0.0001 mfd.
and in (b) about 0.01 mfd.

4.- Two forms of inductive band -pass filter. In (a)
mutual inductance is employed, while In (b) there is a common inductive coupling. In both cases the tuning coils must
be totally screened.
Fig.

it is highly important, in carrying out this method, to
be able to find easily the value of the mutual inductance.
This can be done without great difficulty in certain
circumstances.
Calculating Mutual Inductance.
The first case is that in which the two coils L1 and
L2 are placed with their axes parallel, as shown in
Fig. 5. Let d cms. be the distance apart, of their
centres Ol and O. Let Sl and S2 be the lengths of the
windings. If for convenience we regard L, as the coil
which is tightly coupled to the aerial, it can be considered as the " exciting coil " producing the magnetic
field which acts upon the coil L2. The mutual inductance H between two such coils is given sufficiently
accurately by the formulaA2N2
A is cross -sectional area
and number of turns.
H
000d3 µH'
In applying this formula in practice one usually starts
with coils of given dimensions, and requires to find d
for a certain coupling, in which case we see that

likely to be quite so selective at the lower wavelengths,
not 3ecause of the filter, but simply because any circuit
employing a variable tuning condenser must suffer in
this way. The quality will, of course, be superior in
the inductive filter. One common method of making
an inductively coupled filter is to wind a few turns of
wire over one of the coils and include these turns in
A2N2
the :ircuit of the other coil, as shown diagrammatically
for example, we are dealing with
in Fig. 4 (a). Another way is to wind a small separate d' I000H. Suppose,
coil, and include it in both coil circuits [Fig. 4 (b)]. medium wave coils of 6o turns wound on formers of
The ;e methods and similar
22in. diameter, and we reones. can only be successquire a coupling of 2.5
fully operated if the coils
microhenrys, we have A=
THE advantages in respect of selectivity and quality conare well screened from one
r, x 3.12 =3o sq. cm.
ferred by band -pass fillers having common capacitative
ancr her.
This screening
Henceor inductive coupling have been put forward from time to
must be complete because
time in this journal. In the accompanying article the case
,3\/ 302 x 602
d
one or two microhenrys exfor coupling by the mutual inductance method is made out, and
moo X .5 -ZZcm.
ternal coupling of the fields
it is shown that the resulting filter lends itself to a simple and
In the case of long-wave
is sufficient to spoil the
inexpensive layout in which unscreened coils are used. Concoils, the coupling required
structional details for a D.C. mains set containing such a
result. The reason for this
is usually in the neighbourfilter will be given in next week's issue.
is i hat the total coupling
hood of roo microhenrys.
usually required is only of
The resistance of the tuning
the order of two pH.
coils is relatively small on
In an article in The Wireless World for January 15th, the long waves, and can be neglected, so that a calcula1931, W. T. Cocking suggested coupled coils for use tion of the band width at, say, 200 kc. (1,500 metres)
on the medium waveband which were not screened gives Z =27r X 200 x I03 X I00 x 10-e = I25 ohms, and
from one another at all, because he employed as the
cou )ling inductance the mutual inductance between the W =
I-'
= 9,1oo cycles.
2ir X 2200 X
coil fields. It will be appreciated that, from a mechanical
and constructional point of view, this method has great
The figure of 2,200 is the inductance of an average
advantages. No screening is required, and, moreover, long -wave coil in microhenrys. Such a coil would conthe coils fit easily into a very small space. However, sist of approximately 200 turns on a slotted ribbed former
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Inductive Band-pass Filters.
of 6.5 cm. outside diameter, from which we see
g

J

A2N2

3

/332

x

2002

that-

-

7.6 cm.
111000 x 1co
With coils of this diameter this figure places them
rather close together. Capacity troubles are likely to
be experienced if the coils are too close. Moreover, it
is often desired to have the axes of the long-wave coils
situated at right angles to the axes of the medium -wave
coils. For this purpose it is recommended that the longwave coils be placed with their axes on the same straight
line, as shown in Fig. 6. This method can be adopted,
if desired, for the medium -wave band ; but, in general, it
will be found to be less suitable from a constructional
point of view than that described before.
d
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Direction of Winding.
It is found to be exceedingly important, if unwanted capacity effects are to be avoided, that the coils
be wound in the proper directions. When the axes are
parallel and the low potential ends are at A and B
(Fig. 5), the coils must be wound in opposite directions.
If it is desired to wind the coils in the same direction,
then the low potential ends must be A and C. In the
case of Fig. 6 it is usually best to make X and Y the
low potential ends, and in these circumstances the coils
must be wound in opposite directions. If the coils are
wound in the same direction, X and P must be the
low potential ends.
The formula for the
L
L2
p
mutual inductance of two
s,
. 82 coils placed with their
axes parallel, as in Fig. 5,
e
is found in the following
way.
It is well known that
Fig. 5. -Two coils comprising a filter in which the
any
coil L, can be reinductance
is
the
coupling
mutual inductance between
gard6d as a magnet of
the coil fields.
moment M, and of length
equal to the length of the coil, and that the intensity
of the field of this magnet at O_ is

(d2

-}

S

3/2

lines pz r

4

square cm. In the case of the band -pass filter, it is
found that, in order to obtain the desired small mutual
inductance, the value of S, is, in general, less than
is less than one -sixteenth of
half d, in which case

For practical purposes, therefore, the term containing S, can be neglected, and the error thereby inM
troduced will be a small one. In this case
S21 j2

d2.

\d2+

4/

approximates to the very simple expression d3.
If this formula is ultimately to be of any help, it is
obviously necessary to evaluate M in terms of some
known quantities. This can be done in the following
manner. It is shown in any standard text -book upon
Electricity and Magnetism that the magnetic moment of
a magnet of length S, is m x S1, where m is the strength

of each pole of the magnet. Again, the pole strength
m, in the case of a coil, is shown to be simply equal
to the product of the cross- sectional area of the coil,
the number of turns of wire per centimetre length and

the current.

In the present case the cross-sectional area
Let
ni be the number of turns per cm. (these are easily
counted), and then we have m = ra,2n,C. Since the
definition of mutual inductance, which is what we are
seeking, is based upon unit current, we have in these
circumstances, m= ra, =n,. Having now found m in
terms of quantities, which are very easily obtainable
from an inspection of the coil construction, we arrive
at the convenient result that M =m x S, = ra,2n, x Si.
is clearly ra12, where a, is the radius of the coil.

-

Hence the intensity of the field at 02, which is

d 3.

be-

comes va'd3'SI lines per square cm.
Clearly, n, x S, is the total number of turns Ni,
z

hence the mean intensity in the coil is

' lines per
sq. cm. But it is fairly accurate to assume that each
turn of the coil L2 will embrace these lines of force, and
since Ira ' is the number of lines of force per square
cm. of the cross-section of the coil L., the total lines
era 2N
embraced by each turn of L2 is
d3 ` x ra_ -.
Since
the coil L. consists of N2 turns, the total effective lines

2

embraced becomes

Ira 2N

va22N2
`

d3

,

and when the

coils are identical, being of radius a, and consisting of
N turns, this expression

simplifies

to

(ra2)2N2
1

A2N2, A being the crossd3

sectional area of each coil.
Since every 1,000 effective
lines embraced is by definition a mutual induct
ance of one microhenry,
t h e required inductive
coupling between the coils
L, and L_ is H

Fig. 6: -The suggested disposition of the coils for the
long waveband.

A2N2
microhenrys.
- i000d3

When the coils lie co- axially, the intensity of the field
produced by one coil at the centre of the other is practically twice as strong as when their axes are parallel.
Actually the intensity of the field of the coil L, at O_ is
now

which, in the same way as before, can

be approximated to

d3

,

when S is less than one-half of d.

Continuing as before, we see that the mutual inductance
between the coils when they are wound identically is
2A2N2

i000d3

microhenrys.
coils,
ry ' If we noW use the long-wave
g

mentioned above, we find that

d=

,312 x 332 x

1000

200$_
x 100
A

t;
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nearer together. To counteract the increase of mutual
inductance, a single, short- circuited turn of thick wire
may be wound round the former at the mid -point of the
space between the coils. The mutual inductance is
thereby approximately halved, and we now employ in
consequence the formula which was used for coils with
parallel axes. In the present case the centres of the
coils would become 7.6 cm. apart instead of 9.6 cm. for

9.6 cn
of such coils is usually
no more than about 4 cm., this is a fairly convenient
value. Moreover, harmful capacity effects can be reduced to a minimum by connecting the coils so that
the lc w potential ends are those ends nearest one
anotht r. Sometimes, when the amount of space which
can be allotted to the coils is rather limited, they may
be retained in their co -axial relationship and moved
.
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the earlier case.

SHORT WAVt OSCILLATOR

ie Peïïe

MOST of the recent attempts to get shorter and

shorter wavelengths have been made using the
circuit of Barkhausen and Kurz or some modificatio i of it. In this circuit the wavelength generated
does r of depend on the capacity and inductance of the
external circuit but on the rapidity of the internal motion
of the electrons inside the valve. This is shown by the
fact that the wavelength
depends on the voltages applied to the tube, the square
of the wavelength being inversely proportional to the
voltage between the grid
and the plate.
The circuit used by Bark hausen and Kurz is shown
in Fig. I, the grid being
maintained at a high positive
Fig. 1 -A short -wave cirpotential and the anode
cuit it which it is possible
to generate oscillations of a
slightly negative.
When
waveli.ngth less than one
meter The grid of the
oscillations are taking place
valve is maintained positive
a reading is registered in the
and the anode slightly
negative.
plate circuit milliammeter.
Using a circuit of this type
the re,ord for the shortest wavelength was at one time
0.34 metre, obtained by Schafer and Merzkirch, but
later Scheibe managed to get down to 0.24 metre. More
recent y Professor Okabe, in Japan, using a method
originally due to Zacek, ultimately obtained waves of
0.I2 metre. Okabe employed a method involving the
use o a two -electrode valve and a strong magnetic
field a 3plied along the direction of the filament. Although this seems at first a
different method from that
of Barkhausen and Kurz,
investigations
theore ical
have f hown that it is really
quite imilar, for the to -andfro motion of the electrons
detern tines the frequency
generated.
Okabe,
in
atteml >ting communication
Fig. 2. -By using sliding
copper discs in the conwith these short waves, found
necting wires, waves of 0.3
he ha i to use a somewhat
metre have been obtained.

higher wavelength, but he managed to establish communication over a kilometre using 0.41 metre waves.
Quite recently M. Pierret, in France, has introduced
a new idea into these short -wave circuits.
By
using sliding copper discs on the connecting wires he
has been able to limit the part of the circuit in which
oscillating currents flow. One of his circuits is shown
in Fig. 2. According to his explanation of the action,
standing waves are produced in the wires PB and GA
and are reflected to and fro between the copper discs.
With this circuit he was able to get waves of o.30
metre. To get still lower he altered the circuit to
that shown in Fig. 3, in which he is of opinion the
to- and-fro motion of the electrons is different from that
of the Barkhausen and Kurz circuit. With this second
circuit using French T.M.C. valves he has got down
as low as 0.12 metre
But perhaps the chief
point of interest in connection with the new circuit
is that, using this type of
oscillator, M.
Beauvais,
working with waves of 0.17
metre,
has
established
satisfactory communication
between Mont Valérien and
Saint -Germain, a distance of
9
kilometres.
Parabolic
Fig. 3. -Still higher frequencies are possible with
reflectors were used in this
this circuit, a wavelength of
case.
0.12 metre being claimed.
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The R.C.A. Photophone System.
By W. H. O. SWEENY.

A MONG the various systems of sound recording for
motion pictures in use in this country, that of

current being set up in the circuit, corresponding to the
sound vibrations. This alternating current produces a
varying potential across the ends of the high resistance,
which is coupled to the first valve of the microphone
amplifier (the circuit diagram of which appears in
Fig. 2). In practice the microphone and its amplifier
are used as a single unit, battery feeds, etc., being
transmitted through a multiple cable.
A point of
interest is that the output transformer, which is necessarily small, is saved from the risk of saturation by an
auxiliary winding wound in opposite sense to the
primary, and carrying a portion of the filament current,
thus tending to neutralise the field.

recording on film by the variable -area method is
the most popular. Out of the nine or so concerns which
have adopted this method, at least eight use the
apparatus devised and developed by R.C.A. Photo phone.
Broadly speaking, the equipment can be divided into
three parts, microphone, amplifier, and recording
camera.
The general principle of operation is as
follows : -The sound waves are allowed to impinge on
the diaphragm of a condenser microphone, and thus set
up electrical vibrations with a wave-form closely
approximating to that of the sound waves. These vibraThe Amplifiers.
tions are magnified by a voltage amplifier, and then
The output of the microphone amplifier is taken to a
converted into power of a useful magnitude by means
of a power stage.
From
mixing panel, which can
this they are split up into
accommodate up to six
two directions-in one to
microphones.
This panel
an amplifier which operates
feeds a three -stage voltage
a dynamic cone for monitorand power amplifier, the
ing purposes, and in the
circuit of which is reproother to the recorder. The
duced in Fig. 2.
The
method of coupling will be
recorder is a device for
running positive film at a
seen to be conventional, the
constant speed of goft. per
valves being coupled by
minute, on which are phototapped iron-cored inductgraphically registered the
ance, connected as auto electrical vibrations contransformers, in conjuncverted into corresponding
tion with a filter circuit.
pulsations of light.
DealFor the purpose of giving
ing with the apparatus in a Fig. 1.- Capacity microphone and its associated three -stage
alternative gain, a switch
more detailed manner, the
resistance -coupled amplifier.
alters the method of conmicrophone proper (Fig. I)
nection to the first coupling
is seen to consist of a tightly stretched duralumin
choke, thus varying the effective step -up of the auto diaphragm 1.5 / 1,000th in. thick, which is electrically transformer. A choke is connected in the filament cirinsulated from a back plate and spaced a distance of -cuit to smooth out any interference picked up by long
1.5 /1,000th in. from it. A condenser is thus formed by battery leads.
these two plates, on which is impressed a potential of
The resistance network connected between the output
18o volts through a 27 megohms resistance. The change
of the three -stage amplifier and the input of the monitor
in capacity caused by the sound waves varying the amplifier is a standard " H " connection repeater netdistance between the plates results in an alternating work, or " T.U. pad " as it is known in the States,
A
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Talking Films.
desigr:ed to prevent feed -back and howling. Incidentally, :he T.U. or transmission unit, while unfamiliar to
many people in this country, is common enough in
Amer ca. It is a term used by telephone engineers,
and i a ratio or measure of amplification. The gain of
an amplifier expressed in T.U.s is twenty times the
comp ton logarithm of the voltage amplification.

The Recorder and Optical System.
The recorder consists of a sensitive light galvanometer, an optical system, and a light -tight chamber
conta ping the necessary mechanism for drawing the
film r t a constant speed past the optical system.

p
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MICROPHONE AMPLIFIER

in the tension of the wire. The open end of the loop is
connected to two terminals.
Half -way between the
bridges a very small mirror is cemented on to the two
limbs of the loop, which are ro/ i,oóoth in. apart. This
mirror measures approximately 1,54- in. X
in. The appearance of the bridges, loop and mirror can be
gathered from Fig. 4. It will be seen that when the
vibrator is placed between the poles of the magnet, so
that the looped wire lies across the plane of the flux,
the result is in effect a simple motor, except that the
armature, or loop, is fixed at the ends and cannot
rotate. If, however, an alternating current is passed
through the loop, the part between the bridges will
vibrate, the mirror vibrating also.

;,
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TI e galvanometer and optical system are shown
diagl ammatically in Fig. 3. The galvanometer consists
esser.tially of a powerful magnet, in the field of which
is placed a vibrator. This is a flat wire, 0.5 / T,000th in.
thick, and 5/ r,000th in. wide, stretched in the form of
a loop over two ivory bridges spaced min. apart, somewha in the manner of a violin string. The closed end
of tire loop is taken round an ivory pulley, the position
of w rich is made adjustable, so as to provide for variation
:

2.- Circuit arrangement of the three units
comprising the microphone, power and monitoring amplifiers
Fig.

The natural period of the vibrator with the tension
correctly adjusted (6 oz.) is 6,000 cycles. The resulting
peak in the frequency response is small, and is made
negligible by the immersion of the vibrator in a cell
filled with a mineral oil. The frequency characteristic
of the vibrator alone is given by curve " A " in Fig. 5.
Referring to Fig. 3, it will be seen that light from a
special exposure lamp (consuming 4 amps. at 5 volts)
passes through a double convex condensing lens and

Wpghoo
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through a light stop on to the mirror. The lens seen
in front of the mirror is a plane lens acting as a
window, preventing the damping oil from escaping,
and is mounted at an angle, so that light will not be
DIRECTIONS OF

FORJ

PR EFOCUSED
EXPOSURE LAMP

MOVEMENT
ALIGNMENT

1

J

LIGHT STOP
SPHERICAL LENS
CONDENSER

APERTURE

MIRROR

CYLINDRICAL
LENS

SCALE

OBJECTIVE
LENS

SPHERICAL LENS

e

SOUND TRACK

Fig.
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3.- Schematic diagramrecording.
of optical

CALVO
LENS

DIRECTIONS OF

MOVEMENT FOR
ALIGNMENT

r'

system used tor marginal

reflected from its surfaces into the remainder of the
system. The light is then reflected from the mirror
through a cylindrical lens, which condenses the beam in
one direction. It is then condensed still further before
it passes through a slit in a disc. This slit is 3/ i,000th in.
wide, and allows the light to pass through it into a
microscope objective lens, with a 4 to i reduction. The
objective focuses the image of the slit on to the film,
resulting in a light image of 0.00075 in. x 0.070 in. In
practice half the light beam is intercepted by a celluloid
screen on which are inscribed two lines. One line denotes the limit of the beam under conditions of no modulation, in which case halt the sound track is exposed
(under modulation the beam moves laterally) ; the second
line on the scale denoting the position where the light
has reached the full width of the track, and past which
it cannot move without " overshooting " and producing consequent distortion. When the track is overshot the tips of the peaks are not -registered. When the
output of the power stage in the amplifier is applied
through a step -down transformer to the two ends of the
vibrator loop, the mirror vibrates in sympathy with the
impulses. This varies the length of the slit image on
the film, and produces a sound track of varying
width.
The film is moved past the optical system at a constant speed of Soft.
per minute' in synchronism with the
film in the mute
camera.
In order
to attain complete
synchronism, t h e
motive power for
both cameras is obtained from synFig. 4. -The reflecting mirror is
carried on a pair of conductors and
chronous motors,
supported in the field of a powerful
driven from a
magnet.

common three -phase source. In the sound camera a
special gearing drives a supply sprocket, the recording drum, through a special compensating mechanism,
and the magazine take -up. The purpose of the compensator is to allow for the shrinkage or expansion
existing in different stocks or grades of films. The film
is drawn from the magazine by a sprocket at constant
speed, from whence it passes over the recording drum
into the take-up box. If the film were stretched, a
loop would tend to form between the sprocket and the
drum. It is essential that the linear speed of. the film
The sprocket
past the recording drum be constant.
speed is constant, but in the case of a stretch the linear
speed would become slower. Accordingly, use is made
of the above-mentioned loop to increase the speed of
the drum. This will be understood more readily on
reference to Fig. 6.

Driving Mechanism and Film Carrier.
The flywheel F is driven by a synchronous motor
through a pinion and gear. On the same shaft as the
flywheel is a cone C and sprocket S, which pulls the film
from the magazine at constant speed. The shaft floats
on a supporting arm. A spring, exerting pressure on
this arm, forces the cone C on to an idler A, causing
Pressure from the
the idler to revolve by friction.
cone C is transmitted through the idler to the cylinder
B, driving it also by friction, and thus causing the
drum D to revolve. It is evident that the speed of the
2c"3
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Fig. 5. -Curve A shows the frequency characteristic of the
vibrator alone while curve B shows the overall characteristic when
the vibrator is combined with microphone and amplifier.

drum is dependent on the position of the idler. If the
idler is in position a the drum will revolve slower than
if it were in position b. The position of the idler is
changed by a tilting lever which is controlled by a
Thus, if the film has been
compensating roller.
stretched at any part, a loop tends to form between the
This allows the
sprocket and the recording drum.
roller to drop, causing the compensator to move the
idler into a position to increase the speed of the recording
drum, and take up the slack film. With shrinkage
in the film the reverse takes place. The position of the
compensator is indicated by a pointer on the door of
the recorder. The complete machine is carried on a
table on which are mounted switches controlling the
power supply, signal lamps, etc.
Fig. 7 shows the
recorder, the control switches and the meters on the
table.
In practice, the amplifier rack, an illustration of which
A
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is reproduced (see Fig. 8), is mounted together with
the taonitoring loud speaker and communication phones
in a portable booth on the studio floor. From here the

F

Fig.

6.- Compensatorthemechanism
stretch of

85
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for allowing for variation in
the film.

glass screen as an
image an inch or so
in width, thus being
easier to see from
recordist's
the
chair.
In the second
case, use is made
of either a modulation meter or of
a second optical
system installed in
the booth, and calibrated with that on
the recorder.
A
volume indicator, or

modulation meter,
is fitted as standard
on the panel. This
is really a valve
voltmeter with a
meter showing the
rectified output.
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Fig. 8.- Recorder three -stage ampliThe method of
fier, monitoring amplifier and fuse
panel.
using a second optical system is by far the best, as a meter needle with
its inertia will not respond to transients and high-frequency peaks. The primary windings of the two
step -down transformers, which are associated with the
galvanometer, are series connected.
In order to ensure accurate synchronising during
printing, when the soundtrack and picture are combined, a system of marker
lamps is used.
The edge
of each film is exposed for
a few seconds at intervals
by lamps, connected in
series. e These are controlled
from the recorder table.
The light from the exposure lamp may be checked
at intervals by means of a
calibrated photometer,
which can be plugged into
the recording drum. The
sound track is always exposed and developed to a
density of 1.4. It is not
considered safe to adopt
a higher figure than this,
owing to the danger of fog
or halation filling up the
valleys in between the highfrequency stations.
The
valves used in the three stage amplifier and in the
first position of the monitor
have constants similar to
(Courtesy R.C.A. Photoirhone and the British Lion Film Corp.).
those of the Marconi or
Fvg. 7.- R.C.A. photophone recorder showing the complete mechanism and control
Osram LS5 and LS5B
C Is a compensator roller ; R, recording drum ; M, marker lamp ; O, objective lens ; switches.
H, lamp
housing ; -L, cylindrical lens ; D, deflecting prism ; S, light screen and V, vibrator.
valves respectively.

recordist can follow the action on the set. The recorder
table is either housed in a compartment adjacent to
the amplifier, or in a room near to the studio floor.
In the first case, the recordist watches the light on the
cellu oid scale through a window. Sometimes the portion of the light normally intercepted by the scale is
passed through a prism and projected on to a ground
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The Kingston Home Recorder, Tested and Described.
.

NEW development is now taking place in the a drive for the record with avoidance of slip. The
of home recording, so that the radio-gramo- arrangement consists of a loin. record carrying a plain
phone not only serves as a source of entertain- spiral, in which the guide point travels. Locked on to
ment from broadcast or record, but provides a means the centre of the record by the simple process of enfor making records of items from the broadcast pro- gaging on to three studs is the blank aluminium disc
gramme. The process of recording being well known, upon which the record is to be made. A positive drive
one might think that the making of a home record is thus obtained under the cutting load of the stylus,
making outfit would be a simple matter. This is not while the spiral imparts a cross-movement to the recorder.
the case, however, as there are many practical problems The spiral on the record plate gives a cross-traverse in
to solve. The first popular home record making equip- respect of some 200 revolutions of the turntable, so that
ment has now made its appearance on the market and, at normal running speed the playing duration is just
known as the " Kingston Home Recorder," is being over two minutes.
supplied by The Kingstophone Co., Ltd., 91, TotUsed with a Clockwork Motor.
tenham Court Road, London, W.Z. In spite of the fact
that it is a first model there is much evidence that the
It is well known that the process of record making
design has been carefully developed before setting about normally demands a gramophone motor of generous
production.
power in order to avoid a severe slowing up of the
The entire assembly is made up from castings, press- turntable when cutting the groove. With the Kingston
ings and small turned parts, is generously designed, and recorder the aim has been to produce an outfit suitable
exceedingly well finished. It is obvious from the design for use with the ordinary gramophone fitted, possibly,
that it is the intention of the manufacturers to go ahead with but a meagre type of gramophone motor. That
with the production of a large
this has been achieved is renumber of home recorders.
vealed by the public demonstraPrimarily, the outfit in its simtions which are being given at
plest form is intended for making
245, Tottenham Court Road,
records from speech delivered
London, W.Z, where the recordinto a mouthpiece arranged as a
ing is carried out on a small porthorn. The sound is conveyed
able gramophone. In order to
on to a light aluminium diaaccomplish home recording on
phragm, suitably stiffened and
a gramophone fitted with a small
adjusted by several annular corclockwork motor critical adjustrugations. At the centre of the
ment of the balance weight
diaphragm a lever is attached
fitted to the arm is necessary,
which, mounted between adjustand the various tests made with
able centres, carries a cutting
the recorder were carried out
needle at its opposite end. Thus,
using an electrically driven turnthe sound waves actuate the diatable.
phragm, giving a movement to
The process of recording had
the lever, which, in turn, vibrates
no appreciable retarding effect,
the cutting stylus. The recorder
and, in fact, when one came to
is carried on a pivoted arm free
the recording of broadcast transto swing across the record and
missions with an electrical rearranged for lifting clear of the
corder an additional weight was
surface. There is a heavy adattached to increase the pressure
on the record, in spite of the fact
justable counterweight ' which
that the electrical recorder, with
allows of critical adjustment of
its permanent magnet, is much
the pressure of the cutting point
The " acoustic" recording outfit with mouthheavier than the direct sound
on the record. In addition, a
piece fitted to a portable gramophone.
second needle point is provided,
recorder with its trumpet. Much
this being used as a guide in order that the recorder of the weight is, however, taken by the guide point
may traverse the record.
resting in the spiral, and an increase of pressure is not
In this respect a very simple and effective method is entirely added to the recorder.
A very interesting evening can be spent making
adopted for giving both a traverse to the recorder and
IA,.form
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Record Making Outfit.
recorc s by speaking or singing into the small

trumpet.
One roust not expect to obtain results comparable with
the ordinary record, but nevertheless, speech and music
are clear and sufficiently loud, and from a novelty standpoint the result is quite entertaining. Special needles
are p mvided both for tracking and cutting, whilst a
fibre :ieedle must be used for playing, and it is important t) keep a good point on the fibre needle in order
that it may follow the groove. Detailed instructions
are given for recording and playing dealing with the
little difficulties which one encounters when starting off.
It i; thought, however, that the principal application
of hone recording is that of using the electrical recorder

fibre needle. Blank records are supplied suitably
etched at the centre for making various entries of the
item recorded. The outfit is reasonable in price and
costs 45s. for the acoustic model or 3 16s. 6d. for the
electrical recording equipment. The electrical recorder
may be used as a pick -up.
Among the practical hints that might be offered to
one starting off to use the Kingston Home Recorder in
conjunction with the broadcast receiver is that of bringing down the signal strength to a lower value than is
customarily applied to the loud speaker. The recording
needle must be sharp, and should it have become accidentally damaged the substitution of a new and sharply
pointed needle is essential. Additional weight on the
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The Kingston acoustic recorder. The electrical recorder is similar in appearance and construction to a gramophone pick -up.

conne;ted to the output terminals of the wireless set
for mz king recordings of broadcast transmissions. Really
good -esults can be obtained by following the instructions
carefully regulating the pressure on the cutting
point at the time of recording. Some experience is
necessary in order to get just the right depth of cut in
relaticn to the strength of signal applied to the recorder.
Too loud a signal will prevent the playing back of the
record, as the needle cannot follow the spiral and successiw; grooves will overlap. Insufficient pressure will
make too light a groove for the fibre needle to follow.
It is surprising what good results can be obtained from
broadcast transmissions when playing back with a sharp

pick -up is also probably an advantage. Should the
guide groove become accidentally damaged the guide
plate should be discarded, as every record made will
bear evidence of the broken spiral. The gramophone on
which the records are replayed must be level excepting,
perhaps, when the tone arm is incorrectly mounted,
when a slight tilt will assist the point of the needle in
following the groove. Of the packet of twelve blank
records supplied with the outfit the last six used represent quite good recordings of broadcast items, each
giving results when replayed like normal gramophone
records, though not quite so loud, while care is necessary
in playing them.
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Theory of the

ßí.F.

Transformer

Self and Mutual Induction in A.C. Circuits.
By S. O.

PEARSON, B.Sc., A.M.I.E.E.

BEFORE it is possible to obtain a clear and intelligent understanding of tuned high- frequency transformer coupling between two consecutive valves in
a radio receiver, it is essential to have a knowledge of
the fundamental laws of mutual induction between two
inductive circuits magnetically coupled together. This
applies in particular to the behaviour of such circuits
when carrying alternating currents, the general laws
being the same for currents of all frequencies. In the
explanations to follow it will be assumed throughout
that all the alternating quantities involved, namely,
currents, electromotive forces and magnetic fluxes, vary
with time according to the simple sine -wave law at a
frequency of f cycles per second. It must be borne in
mind that in dealing with alternating current circuits it is necessary to know the
inter -relationships between the various
currents and voltages not only as regards
their magnitudes, but also as regards their
relative phase differences.

air -cored coil, that is to say, one which has no iron or
other magnetic material at its centre. Thus, if the current is varied, the strength of the field will also vary,
to a proportional extent ; for instance, if the current is
reduced by one half, the number of lines of magnetic
force threading through the coil will also be halved.
Now when the magnetic field linked with a coil is
varied an electromotive force is generated or induced
in the turns of the coil, and the magnitude of this
E.M.F. is exactly proportional to the rate at which the
number of lines of force is increasing or decreasing.
Thus, if the magnetic field is produced by a current in
the coil itself, it follows that, whenever this current is
changing, an E.M.F., proportional to the rate of change,
will be generated in the coil. It is this
property of a circuit which is called " self
induction."
The word " self " is used
because the coil carrying the varying current has the induced E.M.F. produced in
its own turns.
It must be borne in mind that the actual
Self Induction.
value of the current at any instant has
The laws of mutual induction are very
nothing whatever to do with the induced
closely related to those of self induction,
E.M.F. It is only the rate at which the
and we can, therefore, use our knowledge
current is changing that determines the
of the latter as a stepping stone towards
magnitude of the induced voltage. An unFig. 1. -A current in the
acquiring a clear conception of what actuvarying current in an inductive coil is
coil produces a magnetic
ally occurs in two circuits magnetically
field linked with the turns.
not accompanied by an induced E.M.F.
If
current
the
is
varied
the
coupled together when each is carrying an
because the magnetic field is not changchanging magnetic field induces an E.M.F. in the
alternating current. Let us first of all reing. A circuit is said to have a self inwinding and this phenofresh our memories regarding self inducmenon is called self inducductance (or coefficient of self induction)
tion.
tion. When a current of electricity is
of one henry if one volt is induced in it
passed through a coil of wire it causes a magnetic field when the current is changing at the rate of one ampere
to be established, the " lines of force " being " linked " per second. In a circuit with an inductance value of
with the turns of the coil in the manner shown in Fig. I. L henrys the self- induced E.M.F. is given at any inThe magnetic field is said to be " linked " with the turns stant by multiplying the inductance L by the rate at
of the circuit because each line of force is a completely which the current is changing at that instant.
closed loop threaded through the turns of the coil.
It is á matter pf great importance to know the direcThe strength of the field produced, or the number of tion in which the induced E.M.F. acts in relation to the
lines of force passing through the coil, is exactly pro- direction in which the current is changing (not flowing)..
portional to the current in the turns in the case of an Lenz's law states that the induced E.M.F. of self inducA
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tion always acts in such a direction

that it tends to prevent the changing of the current. This means that if
the current in an inductive circuit is increasing, the
induced E.M.F. will be opposed to the applied voltage
actually producing the current, or when the current is
falling in value, the self- induced E.M.F. is reversed,
and tends to maintain the current. In the same way a
heav, body resists the taking up of motion due to its
inertia, and when once the body has been set in motion
it ter.ds to continue moving when the driving force has
been removed. A frictional or other retarding force is
necessary to bring it to rest. Owing to ,the similarity
of th : laws of self induction and inertia, the self inductance of a circuit is sometimes referred to as " electrical
inert a."

Alternating Current in an Inductive Coil.
Ar alternating current is one which is changing at
all times except during the instant when it passes
through its maximum value every half cycle. Thus, if
(1)CURRENT

4-

(2)INDUCED E.M.F.

TIME

--

this quarter cycle. Similarly, during the time that the
current is receding towards the negative maximum
value, the induced E.M.F. will be positive. Consequently, the sine wave of induced E.M.F. will be in the
position shown by curve (2) in Fig. 2, that is to say,
lagging by a quarter of a cycle behind the current
wave, because it reaches its positive maximum value a
quarter of a cycle later than the current.
Reactance.
If the frequency of the current is f cycles per second
it can be shown by measurement, or mathematically,
that the maximum rate of change of current (as it
passes through zero) is equal to 2nII,
Imo, amperes
per
second, where In, is the peak value of the current (this
was proved by a simple method on page 491, of October
30th, 1929, issue of The Wireless World). Consequently,
if the inductance of the coil is L henrys, the maximum
value of the self- induced E.M.F. will be E. =2rrfL x I.
volts. This equation gives the relationship between the
maximum values of current and induced E.M.F. in terms
of inductance and frequency. If we multiply each side
of the equation by 0.707, it will be converted to one
involving R.M.S. values instead of maximum values,
so that E= 274L
L x I volts, where E and I are effective
values.
The reactance of a coil is the opposition to the passage
of an alternating current, arising as a result of the back
E.M.F. of self induction. Its numerical value in ohms
is the ratio of the generated E.M.F. to the current,
being, therefore,

Fig. 2. -When a sine wave of current is passed through an
inductive coil the induced E.M.F. is out of step by a quarter
of a cycle, lagging behind the current.

a sine wave of current is passed through a coil of inductance L henrys, there will be an induced E.M.F.
in tie coil at all times except during the minute fraction of a second every half cycle when the current
ceases to increase and begins to fall again. The sine
wave of current is represented by curve (1) in Fig. 2

where I. denotes the maximum or peak value, the
" rapt mean square " (R.M.S.)' or effective value being,
therefore, I = o.7o7Im.
At any point on the curve the slope or steepness gives
the rate at which the current is changing at the instant
concerned. Now, obviously, the curve is steepest at
the points where it crosses the zero line, and this means
that the rate of change of current is greatest just as it
pas:;es through its zero values. Hence the induced
E.14:.F., being proportional to the rate of change of
curi ent, will be greatest when the current is zero, and
zerc when the current passes through its maximum
values, so that the induced E.M.F. curve, which is also
a s: ne wave, will be exactly a quarter of a cycle out
of ;tep with respect to the current wave, the phase
difference being just go degrees. As the current is
bui ding up from zero in the positive direction the induced E.M.F. will, according to Lenz's law, be opposing its growth, and will, therefore, be negative during
'

I See " Wireless Theory Simplified," The Wireless World, 16th
October, 1929.
A
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I=

2rrf L

ohms, where E and I are

go° out of phase. The quantity errf recurs so frequently
that it will be an advantage to use the Greek letter tu to
represent it. Thus, for the reactance of a coil we have :

X= (01, ohms ..

..

(1)

Incidentally, it will be
seen that when the current
is one ampere the induced
E.M.F. will be numerically equal to cuL volts,
lagging behind the current
by a quarter of a cycle ;
in other words, when the
current is one ampere the
R.M.S. value of the induced voltage is numerically equal to the reactance.

Fig. 3.- Double -wound coil
referred to in the text.
Each winding has the same
self inductance and em-

braces the same magnetic
Mutual Induction.
flux.
Now let us see what
happens when a. second coil is brought within the influence of the alternating magnetic field caused by the
passage of an alternating current through a coil, in the
manner already described. It will be at once obvious
that the portion of the alternating field which is linked
with the turns of the second coil will generate an alternating E.M.F. in the latter. Under such conditions
mutual induction is said to exist between the two coils.
The degree of mutual induction present, like self inductance, is expressed in henrys. The mutual inductance, or coefficient of mutual induction, between the two

-
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Theory of the H.F. Transformer.circuits is one henry if a current in one circuit, changing
at the rate of one ampere per second, causes an E.M.F.
of one volt to be generated in the other. If M is the

mutual inductance in henrys, the induced E.M.F. in one
circuit due to a varying current in the other is given by
the product of M and the rate of change of current in
'
amperes per second.
Consideration of a special double -wound coil will assist
us to obtain a clear understanding of the mechanism
of mutual induction. Suppose that in winding a cylindrical coil in the ordinary way two insulated wires of
equal diameter are wound on side by side, instead of
one. Such an arrangement is shown in Fig. 3, but the
windings need not be confined to a single layer. We
then have, in effect, two identical coils occupying the
same space. Each will,
therefore, have the same
value of self inductance
L henrys. Let the mutual
inductance between them
be M henrys.
Now, suppose that an
alternating current whose
effective value is Ii amperes at a frequency of f
cycles per second is passed
through one of the windings. This current will set
up an alternating magnetic
field which, in turn, will
generate electromotive

JANUARY 28th, 1931.
Degree of Coupling.

For the double-wound coil depicted in Fig. 3, the
magnetic field is equally linked with both circuits, and
under these conditions the mutual inductance has the
greatest value it is possible to obtain with these particular coils, M being equal to the self- inductance L of
either coil, so that

L = r. In

these circumstances the

circuits are said to be fully coupled, or to have a " coefficient of coupling -" equal to unity.
Now let us consider two coils, wound on separate
formers, each having the same dimensions and number
of turns as the individual windings of Fig. 3, so that
the inductance of each is L henrys as before. Suppose
that the coils are placed relatively to each other in
such a way that only part of the field produced by a
current in one of them is
linked with the turns of
the other as shown by
Fig. 4 (a). For a given
value of alternating current passed through one
coil, the E.M.F. produced
in the other will now obviously be less than the
or back
self - induced
E.M.F. in the first -that
is to say, coMI1.is now less
than wLI1, and therefore
M is less than L, the in(b)
ductance of each coil.
The coefficient of coupling
is now less than unity, its
have the same dimensions and

forces in both windings,
Fig. 4. -(a) The two coils each
turns as those of Fig. 3, their self inductances being equal.
and, since these two windvalue being k= L. This
(b) Two unequal coils magnetically coupled. The coupling
ings are identical in form
M
coefficient is K=
X1,112
expression for coupling coand the turns are side by
efficient only applies when
side throughout, the same
value of voltage will be generated in each coil. From the individual coils have equal self inductances.
this, and in view of the similarity of the definitions of
Coils with Unequal Inductances.
one henry of self induction and one henry of mutual
that
the
it is usual for two coils magnetically
In
practice
induction, it follows, for this arrangement,
mutual inductance M between the windings must be coupled together to have different values of self inductnumerically equal to the self inductance L of each wind- ance, and so, although the foregoing serves to illustrate
ing. Now, it has already been explained that the react- the principles involved, it is necessary to be able to
ance of the coil carrying the current (called the primary calculate the degree of coupling when the two coils have
different self inductances Ll and L2 henrys respectively
coil) is equal to wL ohms, where w =2r x frequency.
The induced voltage -in the primary coil is, therefore, as shown in Fig. 4(b). In terms of alternating current
But the generated E.M.F. in the theory the coefficient of coupling between two circuits
E1 =o,LI, volts.
secondary winding has an equal value, so that E2 = is defined as the ratio of the common or mutual reactance
E, = wLI1 volts in this case ; and, since M = L, we arrive to the square root of the product of the individual
reactances. Thus, for the coils shown in Fig. 4(b),
at the very important formula
where
the mutual inductance is M henrys, the coefficient
..
.. (2)
E2 =wMI, volts
of coupling will be
where w =2r x frequency.
The quantity (DM or 2rfM is the ratio of the generated
k- w114 wL2 M
(3)
%/wL, x
4/L1L_
in
the
E.M.F. in the secondary coil to the current
For the coupling coefficient k to be unity the whole
primary when there is no current in the secondary.
Since it is a ratio of volts to amps., it is expressed in of the magnetic field would have to be linked with all
ohms, and may be called the " mutual reactance." It the turns of each coil, a condition which cannot be fully
realised in practice. In high- frequency work relating to
is a reactance which is common to both circuits. It
must be remembered always that the primary current tuned circuits it is very often an advantage to have a
and the resulting secondary voltage are a quarter of a loose coupling.
(To be continued.)
cycle out of phase.
A 2q
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3OtIenfv Choke
Constructional Details of an L.F. Choke to Carry 50 mA. of D.C.
By H.

B.

L.F. choke of some 3o henrys inductance is a
convenient size for most H.T. smoothing circuits,
iz;
and in many cases will serve as an output choke,
provided its D.C. resistance is comparatively low. In
designing the choke to be described these facts
hay. been borne in mind, the object
beir g to produce a component that
will have the widest application.
Therefore the inductance should remain fairly constant over a wide
ran;;e of D.C. polarising currents.
The curve reproduced here shows
that this condition has been
ach.eved ; with no D.C. flowing
through the choke, but with approximately 1 mA. of A.C. the measured
ind ictance was. 30.2 henrys, this
val ie being maintained until the
D.C. exceeds some 25 mA. With
increase in the polarising current the
inductance curve drops, but even
wif r 5o mA. flowing a value of 27
herrys is available.
To obtain a curve of this nature
The choke described in this
the air gap in the core must be
article.
slightly larger than the optimum,
and as a consequence more turns of wire are required
to obtain a given inductance.
This adds slightly
to the cost, but it is amply compensated for by
the knowledge that within the limits mentioned above
the available inductance will not change to any apprecia3le extent.
With a view to keeping the D.C. resistance reasonably
low without rendering the component too bulky, it was
decided to use No. 3o S.W.G. enamelled wire, the 6,000
turns that are required can be accommodated on a stock
siz . bobbin and give a resistance of 198 ohms, so that
when the choke is passing some 5o mA. of D.C. less
than to volts will be
dropped across the windN

in

.

For the construction of

choke the following
material will be required
sixty pairs of trans foimer stampings, size
No. 4 ; one bobbin, size
4F .S. (obtainable from
Savage's, 292, Bishops ga-.e,
London, E.C.2) ;
thy!

A

25

DENT.
lb. of No. 3o S.W.G. enamelled wire a quantity
screwed rod with nuts to fit ; and about eft.
of tin. x i;;in. iron strip to form the clamps. In addition there will be required a piece of 32in. thick paxolin
measuring 4in. x kin., also a piece kin. long x ¡in.
wide x Ain. thick for the terminal
strip, and a length of Empire cloth,
or other suitable material, as a protective covering for the coil.
The process of winding will be
greatly facilitated if a lathe is available, but an excellent substitute can
be readily made up in the form of
a simple coil winder as illustrated in
this journal some time back.' The
winding consists of 6,000 turns of
the wire specified, this should be run
on evenly but not necessarily in layer
r

;

ot 2B.A.

form with consecutive turns touching. Occasional layers of paper insulation are not advisable, as the
winding space available is only just
sufficient to accommodate the required
number of turns.
The assembly of the core stampings calls for a Iittle explanation, as
it is not quite so straightforward as in the case of the
20 -henry model described in these pages on October
29th last. It was found that the rather long tongues
of the " T "- shaped pieces had a tendency to go out
of alignment 'with the centre of the companion " U "
pieces, the effect being to render the air gap a variable
quantity. Thus two chokes made up to the same specification did not show the same characteristics. On
examination it was found possible to displace slightly
the tongues of the " T " pieces where they aligned with
the inside of the " U's."
To overcome this undesirable effect a " T " and a
" U " piece cut out of
thin paxolin, and to the
same shape as the stampings, were introduced in the
centre of the core, but inserted from the opposite
sides from their respectively shaped iron stampings.
The small sketch
should make this quite

From this curve it can be seen that the inductance is
almost constant with loads up to 35 mA.

' The Wireless World, Jan.
22nd, 1930.
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clear. Having assembled the core the clamps can be
placed in position with strips of Empire cloth to insulate them from the stampings. The reason for this is
to prevent partial short- circuit of the air gap.
Before tightening the nuts, spacing pieces must be
inserted into the two gaps where the arms of the
" U " pieces butt against the top of the T's. Since
these gaps are divided down their centres by the paxolin
inset, two spacers must be introduced into each. Any
insulating material can be used, paxolin, mica, Empire
cloth built up to the required thickness being suitable,
to mention a few only. These pieces must be o.o2iin.
thick. For the benefit of those not possessing a micrometer, this is equivalent to No. 25 S.W.G. A little
Seccotine smeared on each piece will fix them in position.
The joints must now be closed up so that the stampings
bed down on to the air gap retaining pieces and the
nuts tightened up. The exposed edges of the stampings,
also the iron clamps, will quickly rust unless these parts
are coated with a protecting agent. A quick- drying
black enamel is recommended.
Since considering the various possible applications of
the choke, it has occurred to the writer that it would
be an advantage to provide tappings so that it could
be used as an output choke in conjunction with a
pentode valve. If this appeals to the constructor, the
winding can be tapped at the 2,000th and 4,000th

turns, thereby enabling stepdown ratios of
to be available.
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CliiPPJP,NT TOPICS
Events of the Week in Brief Review.
GERMANY'S " BROADCASTING

HOUSE."
The new " Funkhaus " in Berlin was
on Thursday last,
officially opened
'January 22nd, with a symphony concert
and a performance of " Hamlet."

0000

LOUD SPEAKER IN A VACUUM.

At the meeting of the Wireless Section
of the Institution of Electrical Engineers
on Wednesday next, February 4th, Mr.
P. K. Turner will deliver a lecture entitled, " Some Measurements on a Loud
Speaker in Vacuo:"

0000

PIRATE ROUND -UP IN LONDON.
Portsdown Road, Maida Vale, London,
was the scene a few days ago of a
" raid " conducted by the Post Office to
round up unlicensed listeners. The sequel
was the appearance in Marylebone Police
Court of eight persons, each of whom
-was fined ten shillings for contravening
the Wireless Act.

0000

STILL RISING.
On January 1st 3,411,910 British

receiving licences were current, this total
including 19,460 issued free to the blind.
During last year there was an increase
of 455,174, compared with an increase in
the previous 12 months of 326,448 and
during 1928 of 230,598. In December the

total rose by 85.012.

IT'S AN ILL WIND
The Italian Press has been discussing
the influence of the world's trade crisis
on wireless in Europe. According to the
general opinion trade depression and its
attendaftt unemployment have assisted
rather than hindered the radio industry.

Although the shortage of money has undoubtedly reacted unfavourably on the
sale of the more expensive apparatus, the
sale in Italy of parts for home construction during the last six months has exceeded all records, due to the enforced
leisure of so many people.

0000
FORTHCOMING EVENTS.
WEDNESDAY, JANUARY 28th.
Muswell -Hill and District Radio Society.
-At 8 p.m. At Toiling ton School,
Tetherdown, London, N.10. Lecture and
Demonstration: "The Designing and
Operation of Mains Receivers and Moving coil Speakers," by Mn Garside (of
Messrs. Ferranti, Ltd.).
North Middlesex Radio Society.- Lecture
(Part II): "MT. Eliminators," by Mr.
E. H. Lainier.

THURSDAY, JANUARY 29th.
Slade Radio (Birmingham). -At 8 p.ni.
At the Parochial Hall, Broomfield Road,
Erdington. Lecture and demonstration
by Messrs. Garnett, Whiteley and Co.,
Ltd.

FRIDAY, JANUARY 30th.
Radio Society of Great Britain.-At 6.15
p.m. (tea at 5.30). At the Institution
of Electrical Engineers, Savoy Place,
W.C.2. Presidential address by Mr. II..
Bevan -Swift: " An Historical Survey of
Amateur Radio."
Bristol and District Radio Society. -At
7.15 p.m. In the Geographical Lecture
Theatre, Bristol University.
Lecture:
"Power Speaker Amplifiers," by Mr.
Adamson (of Messrs. Philips Lampa,
Ltd.).
Golders Green and Hendon Radio Society.
-At 8 p.m. Zn the Club Ballroom.
TVillifield Way, N.W.11.
.Second club
dance.

WIRELESS AND BODY TEMPERATURE.
M. Jean Antenie, a Paris radio

en-

thusiast, writes to the Intransigeant
to say that, while he was listening on a
sick -bed to three lady singers broadcasting from Radio P.T.T., his temperature
rose by one degree Centigrade.
We suggest an investigation of this
phenomenon by the Radio Research
Board.

0000

WIRELESS OPPORTUNITIES IN
R.A.F.
Positions in the Royal Air Force as
wireless operator- mechanics and electricians will be open to five hundred
boys between the ages of 15 and 17 who
are successful in Open and Limited Competitions for entry into the Schools of

Technical Training at Halton, Bucks, and
Cranwell, near Sleaford, Lincs.
Full
information is obtainable from the SecreAir
Ministry
(Aircraft
tary,
Apprentices'
Dept.), Gwydyr House, Whitehall, London, S. W.1.
A 26
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THREE AND A HALF MILLIONS.
German registered listeners numbered
3,50E,509 on January 1st.

0000

HCNOUR FOR FRENCH ENGINEER.
M. Emile Girardeau, President of the

French Radio Industry Syndicate, and

prow inent in commercial wireless circles,
has .teen elevated to the rank of Commander of the Legion of Honour.

0000

THE EDISON MEDAL.

Frank

Conrad, assistant chief
engi leer of the Westinghouse Electric
and Manufacturing Company, has been
awarded the Edison medal of the
American Institute of Electrical Engine trs for his researches into short -wave
transmission.
M '.

0000

THE HEADMASTER'S MICROPHONE.
A new school at Königgratz (Czechoslovakia) has been equipped with a

INCORPORATED B4DIO SOCIETY
OF GREAT
RITAIN.

" An Historical Survey of Amateur
Radio " is the title of the Presidential
address which Mr. H. Bevan Swift will
deliver before the Incorporated Radio
Society of Great Britain at a meeting on
Friday next at 6.15 p.m. at the Institution of Electrical Engineers, Savoy Place,
London, W.C.2.

0000

'PHONE u. MORSE.
American amateurs have just concluded
a unique contest arising out of a challenge
issued by operators of 'phone stations
declaring that code men are wrong in
assuming that radiotelephony is less

useful and accurate than radiotelegraphy.
Early on Sunday mornings in January
ten stations on both coasts of the
United States went " on the air,"

Gambrel' Radio, Ltd.,

had 9,999 members.
To complete the
ten thousand by the end of the year the
father of Mlle. Pecqueur hurridly enrolled his daughter.

0000

Lectro -Linx, Ltd., 254,
Vauxhall
Bridge Road, London, S.W.1.-Descriptive folders dealing with Clix valve
holder, new model " All -in " terminal,
plugs, sockets, and connectors.

0000

UARDIAN ANGELS FOR INDIAN

A

27

Buckingham

House, Buckingham Street, Strand, London, W.C.2.-Illustrated folders dealing
with radio- gramophones and all- electric
.1.C. and D.C. receivers.

trol, the Lille station, discovered that it

Cm January 1st there were 615 broadcasting stations licensed to operate in the
United States. These and Canada's 70odu stations, Cuba's 60, Mexico's 35, and
a few in Central America and the West
Indies bring North America's total to
abc ut 800 -fully double the number of
stations in all other countries of the
wo -Id combined (writes our Washington
correspondent). South America, according to the latest Department of Comme ce compilation, has 106 stations,
including 43 in Argentina, 26 in Urn gu.ty, 23 in Brazil. and 6 in Chile.

correspondent states that the primary
object of the new body is to protect the
interests of its members in the domain of
patents.

Catalogues Received.

F .ante's youngest wireless amateur is
Mlle. Francine Pecqueur, aged seven
mot ths.
H er admission to the sacred ranks is
exp ained by the fact that the " Radio pho tie du Nord " Association, which con-

AMERICA'S 800 STATIONS.

0000

ACCESSORY MAKERS COMBINE.
A new departure in the French radio
industry is the formation of a union
comprising the makers of wireless components and accessories as distinct from
the manufacturers of sets.
Our Paris

A loving cup has been presented by
Count Felix von Luckner to Mr. R.
Parmenter (W1MK) as the radio amateur
who proved the most helpful in maintaining contact between land and the Count's
yacht " Mopelia " during his cruise with
fifty boys between New York and
Trinidad last summer.

0000

0000

returned.

RADIO LOVING CUP.

A YOUTHFUL ENTHUSIAST.

LISTENERS.
Ilse Radio Association of India has
just been formed to relieve Indian
list mers of all troubles connected with
the technical side of their pastime. The
Association aims at recruiting a large
nuriber of trained mechanics who will be
rea ly to attend to a member's set at any
time of the day between 9 a.m. and 8.30
p.rr. The service will also include free
Mau of " Crystal, Valve or Super Set,
Poi table or Main " during any period
wh m the member's set is under repair.
Th , headquarters of the Association are
at i2 -1 -1, College Street, Calcutta.

condensers or " Ideal " drum control
type, capacity .0005 or .0003. To take
advantage of the scheme, which extends
to the end of February, the purchaser
must take one or more old condensers to
his local retailer, ordering " Ideal " condensers to the same number as those

0000

modern amplifying plant which enables
the headmaster to give lectures from
his private room.
Each classroom is
equipped with loud speakers.
More illuminating results might be
achieved if the classrooms contained
microphones and the headmaster contented himself with a loud speaker and
a svitch to each classroom.

C

suns of 2s is allowed on any variable condenser irrespective of age, make, or
country of origin, if it is accompanied by
an order for one of the Polar " Ideal "

0 0 0 0

VATICAN CALLING. A near view of
the new Papal broadcasting station which,
according to unconfirmed reports, will
open on February 6th, the anniversary of
the Pope's accession. It is understood
that wavelengths of 50.26 and 19.84
metres will be used, with a power of
12 kW.

half

using 'phone and half using
code, with- an official test message prepared by the American Radio Relay
League.
The results of the struggle are not yet
announced..

0000

INDEX AND BINDING CASES.

The index for Volume XXVII of 7'he
Wireless World is now ready, and copies
are obtainable, price 3d. (post free 4d.)
from the publishers, Dorset House, Tudor
Street, London, E.C.4.
Binding cases
for the volume can also be supplied,
together with the index, price 3s. ld.,
post free.

0000

NEW CONDENSERS FOR OLD.
To popularise Polar " Ideal " condensers, the manufacturers, Messrs.
Wingrove and Rogers, Ltd., have
initiated an interesting New Year Part Exchange Scheme. Under the scheme the

Bloomsbury Wireless, 9, Old North
Street, Theobald's Road, London, W.C.1.
-Particulars of accumulator charging
service.

0000

London Electric Wire Co., and Smiths,
Ltd., Church Road, Leyton, London,
E.10.-Illustrated catalogue of components and accessories with diagrams showing the various uses of each component.

0000

Edison Bell, Ltd., Edison Bell Works.
Glengall Road, London, S.E.15.-Twentyfour -page catalogue illustrating and describing the range of receivers, accessories, and components made by this firm.

0000

The Ever Ready Co. (Great Britain),
Ltd., Hercules Place, Holloway, London,
N.7.-Illustrated catalogue of dry -cell
H.T. batteries, L.T. accumulators for stationary and portable use.

0000

Ferranti, Ltd., Hollinwood, Lancashire.

-Publication W522 dealing with the

con-

struction of H.T. eliminators and combined supply units for A.C. and D.C.
mains.
Also literature dealing with
stains transformers and Ferranti receivers.

-
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Self-contained Console
Cabinet with Internal
Loud Speaker.
THE 1931 range of Burndept
broadcast receivers and radio
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Indirectly Heated A.C.
Valves. Power Pentode
Output.
auto -transformer with a 2: I ratio, and
both signal strength and selectivity are
increased.
The long -wave coil is
placed between the two halves of the
medium-wave winding to preserve
symmetry in the circuit. Reaction is
obtained without the necessity of a
separate winding by coupling the
anodes of the H.F. and detector valves
through the medium of a small variable
condenser. In practice this scheme
works extraordinarily well, and the reaction control is smooth and free from
backlash and remains practically constant over the
tuning scale on both wave ranges.
The condensers tuning the grid and anode circuits of
the H.F. valve are not ganged mechanically, but the
edgewise drum dials are mounted side by side so that
they can be rotated simultaneously.
The condensers
remain in step over the greater part of the scale, and
one has the satisfaction of knowing that the last ounce
of selectivity and range is being extracted when the
final close adjustment of each condenser is made independently.
The right -hand dial, which controls the
tuned -anode circuit, is calibrated in wavelengths.

gramophones is centred round a
three -valve chassis designed for operation from A.C. mains and incorporating
one stage of H.F. amplification, a grid
rectification detector and a single power
pentode L.F. amplifier.
At Olympia
this chassis attracted considerable attentión on account of its clean design,
the accessibility of valves and the
mechanical strength of the sheet-steel
framework.
The circuit is designed to work in conjunction with
an external aerial-either indoor or outdoor. The maximum permissible length of ioo ft. is advised in situations
remote from broadcasting stations, but for use in the
vicinity of a regional station a short indoor aerial is
preferable on the score of selectivity. The input to the
tuned -grid circuit of the H.F. valve is controlled by a
differential condenser which enables a wide range of
volume control to be obtained without upsetting the
tuning once the dials have been set for a given station.
The input volume control also serves as a means of
rcinimising cross -modulation in the screen -grid valve.
The tuned grid coils are of efficient design, and their
Wave Range Switching.
diameter is greater than is usually found in commercial
The dials are illuminated by a 3.5 -volt flash lamp
designs at the present time. The short -wave coil is a
single -layer winding, and the long -wave coil is section - deriving current from the 4 -volt filament circuit through
wound in deep slots in a built-up paxolin former. A a ro -ohm resistance. The lampholder is mounted on a
cranked arm which can be
few turns of each coil are
swivelled to facilitate reincluded in the aerial cirSPECIFICATION.
CIRCUIT: Three- ealre. One II.F. (tuned auto transformer), grid
placement of the bulb.
cuit, but the arrangement
detector (with reaction), power pentode with dual ratio output
The change from medium
of the long-wave coupling
transformer. Full -wave valve rectifier. Indirectly heated valves
throughout.
to long waves is effected by
is unconventional. Actually,
CONTROLS: (1) Semi-ganged tuning controls (.side -by -side drum
dials). (2) Volume control (differential aerial condenser). (3)
two switches of new type,
the coupling turns are not
Reaction. ,. (4) Wave-range and pick -up switch. (5) Double -pole
which are exceptionally
included in the tuned -grid
mains switch.
GENERAL: Self- contained console cabinet (depth 10 inches). Termicircuit, but form an exwell designed from the
nals for gramophone pick -up and alternative high- or low- impedance external loud speakers. Power consumption 33 watts.
ternal subsidiary circuit
mechanical point of view
PRICE : 26 guineas in oak or mahogany.
which is shunted by a
and capable of standing up
MAKERS: Bum?ept Wireless (1328) Ltd., Blackheath, London, S.E.3.
fixed condenser of about
to prolonged use without
O.0003mfd. It was found with the conventional type
developing noisy contacts. They are coupled by a
of coupling that at certain settings of the differential
link motion to an operating knob disposed centrally on
aerial condenser the coupling turns were tuned to the control panel at the front of the cabinet. Contacts
powerful medium-wave stations which seriously inter- are included on both switches for changing over to a
fered with reception on long waves. The arrangement gramophone pick-up, those on the first switch being
finally adopted raises the resonance of the subsidiary arranged to short -circuit the aerial input and so prevent
coupling circuit to a wavelength between the long- and the intrusion of radio signals.
medium -wave bands, and the interference, if not entirely
The detector is coupled to the power pentode output
eliminated, is considerably reduced.
valve through a Ferranti AF4 transformer.
A fixed
The tuned -anode circuit of the H.F. valve is centre - condenser connected across the secondary prevents the
tapped, and only half the inductance is included in transfer of stray H.F. currents to the output circuit
the valve circuit.
Thus the circuit functions as an and also restricts the higher audio frequencies which
4
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components in the receiver chassis and power unit of the Burndept A.C. Receiver de Luxe. The back -to -front depth of the
cabinet is only 10 inches.
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17 foreign stations were received on the medium wavewould otherwise be over -emphasised by the pentode in band. The Regional and National transmitters were
conjunction with the moving-iron loud speaker move- easily separated at this distance, and Göteborg (322
ment. For a similar reason a resistance is connected metres) was received between the two stations without
across the secondary of the output transformer. This serious interference from either. There was also some
resistance also maintains a constant load across the free space between the National transmitter and the
anode circuit and prevents the development of excessive bottom of the dial, anti Nürnberg (239 metres) was
A.C. voltages which might cause a breakdown in the successfully tuned -in in this region. In Central London,
insulation of the transformer windings.
on a short indoor aerial, either local transmitter could
The H.T. supply to the pentode is 28 milliamps. at be confined to within 2 degrees of its normal setting.
23o volts, with a screen voltage of
The range on long waves is good,
200, and under these conditions the
and eight stations in addition to
valve is capable of delivering an
Daventry were received at proundistorted A.C. output of at least
gramme strength. Radio Paris and
1,000 milliwatts.
Daventry were easily separated, and
In the model reviewed separate
Königswusterhausen could be reterminals were provided for an exceived clear of Radio Paris but with
ternal loud speaker of average
some. background from 5XX.
impedance 2,500 ohms, the step In spite of the special precautions
down "ratio being 2 : i but we unwhich have been taken in the aerial
derstand that in present models an
circuit to prevent local medium -wave
additional tapping is included which
stations from breaking through into
Pilot light mounting showing cranked
gives a ratio of 25: i for moving the long waveband some trouble was
lever to facilitate replacement of the
coil loud speakers of low impedance.
bulb.
experienced from the National transThe components associated with
mitter (261 metres) when using the
the power supply are assembled in a separate unit. Soft. aerial at a distance of five miles from Brookmans
High tension is derived from a type UU2 full -wave Park. This is a somewhat severe test, however, and in
rectifier, and the output, after smoothing by chokes in Central London the trouble disappeared entirely.
both negative and positive leads, is supplied to the
The cone loud speaker gives pleasing quality and
receiver chassis at two voltages -23o volts for the anode ample volume for a large living room. The control of
of the pentode and 200 volts for the H.F. and detector high -note output from the pentode has been skilfully
valves and the auxiliary grid of the pentode. The high- adjusted, and the balance between high- and low;

V

..;
a

__It,

`-

G

S

_

f

....,,I=

%}

°-.

i

/

l

o

Gq
'--^--'--

y

ó\

I

L

p.

0'I mt0

1 ,,
_
ol_

,,
...

L

Ì
O

---

A.c.
MAIN]

i0

al

mrd

d

..,1w).-.

IìRAM

T

T
Complete circuit diagram of the Burndept Model 1550 chassis and power supply unit.

tension circuits are liberally decoupled throughout, the
by-pass condensers being constructed as a single bank.
It is interesting to note that the anodes of the rectifier
are by- passed by two o.i mfd. to prevent the development of parasitic H.F. oscillations which might carry 50or ioo -cycle hum into the H.F. circuits of the receiver.
Condensers of similar capacity are connected across the
mains leads and the mid -point earthed to prevent the
ingress of H.F. interference along the supply mains.
The receiver was tested at a distance of five miles
from Brookmans Park on a Soft. outdoor aerial, and

frequency response in the reproduction of music is just
right.
Freedom from mains hum is a notable feature of the
performance. One has to listen carefully, even during
intervals in the transmission, for any evidence of
5o -cycle hum.
At the revised price of 26 guineas the A.C. Receiver
de Luxe is extraordinarily good value for money. The
cabinet is available in either oak or mahogany at the
same price. A table model in walnut, without loud
speaker, is now being made, the price being 20 guineas.
A
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Mystf ry Signals Explained ?
Stcr.'es concerning the mystery signals
reported to have been heard from Moor side Edge may be partially explained
by the B.B.U. admission that radiation
tests have been carried out in the
locality with an improvised transmitter
of lo v power during the past few weeks.
But the carrier -wave has been unmodrlated, so those aspirants to fame
who aan boast of having heard recognisable signals deserve our congratulations

0000

!

First Transmission from Northern
Regional.
TLe twin transmitters are now nearly
comrleted, but I understand that the
first announced test need not be expected before the middle of February.

'The wavelength will be 479.2 metres.

Considering that ' Northern Regional
will have a larger service area than any
othe: of the regional stations, listeners
in t re south may expect to get quite
good signals, possibly comparable with
those from the medium -wave Daventry.

0000

Pamphleteering by Stealth.
There are dangers, no doubt, attaching :o the practice of stealing round to
the house of one's neighbour and stuffing nto his letter box an anti -oscillation
pam )filet ; but the custom is now an
ancient one, sanctified by long usage, and
I cannot altogether sympathise with the
B.B C.'s attitude in the matter.

0000

The B.B.C.'s Advice.
For the B.B.C. is suggesting that its
pamphlets are prepared for the individral listener who applies for them,
not for propaganda work by self appointed missionaries among the listening public.
" What does one do," I asked a
B.B.C. official, " if one's neighbour is
kno vn to be oscillating ? "
" Write to the B.B.C. about it," was
the reply. " A few days afterwards
the offender will probably be visited by
a Fost Office official."

97
made on platforms before large audiences, he never forgets the microphone.
He faces it a , all times, never turning to
one side or the other as most speakers
do.
President Hoover's voice, from
the standpoi it of radio engineers, is
easier to hanlle than the voices of most
speakers."

00.0

By Our Special Correspondent.

Here To-day and Gone To-morrow.
Two days before Maria Basilides takes
part in the concert to be relayed to
Britain from Budapest on February
11th, she will be appearing in person in
a Savoy Hill studio for a broadcast from
London National.

0000

Another Royal Broadcast.
The Duke of Gloucester's speech at
the British Industries Fair banquet will
be relayed from the Guildhall to London Regional listeners on February
16th.

0000

Descriptive.

In a letter to the B.B.C. last week a
correspondent referred incidentally to
the new interval signal.
He wrote
" Since you let loose this death watch
beetle .
.'
:

.

0000

President Hoover and the Microphone.
If President Hoover's claims to popularity were based solely on his radio
reputation he might expect a " walk
over " in the next election, for, according to Mr. Frank Russell, vice -president
of the National Broadcasting Co., the
President is " radio's ideal speaker."
" He is never late," says Mr. Russell.
" His addresses run the specified time
almost to the minute. His voice never
varies. While most of his speeches are

Steel Rhythms for your Loud Speaker.
Listeners have heard, now and then,
the sounds )f machines as they form
themselves in the minds of composers.
All the sounds of factory life in the
great Robot olay, " R.U.R.," were made
by musical nstruments. Schonberg, on
the other hand, used massive chains in
his " Gurrelieder."
On February 25th, listeners to the
B.B.C. Sym Phony Concert are to hear
another version of the machine theme
in the forni of a symphonic episode
entitled " The Factory," an overture
which depic .s the activity of a steel
factory in fall swing.. The composer is
Alexandre Mossolov, one of the youngest
Russian com posers -he was born at Kiev
in 1900. " The Factory " is described
as a movement " hammered out on .a

rhythm of steel."

0000

Long Live the Studio Audience.
A campaign is still afoot to abolish the
studio audie me, but I am glad that in
this matter lie B.B.C. shows no sign of
accepting the advice which is so
generously s Powered upon it.
The hand clappers in the studio are
sometimes a trifle exasperating, but perhaps it is nut always realised that they
are ordinary listeners like ourselves,
gathered from the highways and by -ways.
In a sense they are our representatives,
and it, will be a bad day for the Man in
the Street wl en he is forbidden free access
to the B.B.C. studios.

0000

A Preference.

Now some of us have an innate objecto " telling tales out of school."
If and when I know which neighbour is
oscillating I shall much prefer to employ
the letter -box method, ignoring the
enamelled threats on his gate, and trusting to regain the King's Highway before
the dog is let loose.
tior.

0000

"Br Request."
Jack Payne and his band are conreplaying dance tunes " By
Request." Who is this fellow, that he
should receive so much attention? The

star tly

answer to this query, which appeared a
fey days ago in the daily Press, is that
the requests come from listeners who
write to Savoy Hill expressing a preference for a particular tune. Sometimes a
sin;le mail will bring twenty or more
letters each asking for a repetition of
the same number. It is then repeated
" ty request."
A

IT

THE STUDIO AUDIENCE IN GERMANY. A recent photograph taken in the Munich
studio during an actual broadcast, showing an audience composed of ordinary listeners.
Far from discouraging the studio audience, the B.B.C. will provide at least 1,000
seats for the public at " Broadcasting House."
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LABOR ATORY

TESTS
A Review of
RIPAULT'S DUAL -RANGE
VOLTMETER.
The inexpensive type of dual-range
voltmeter generally has much in common
with others of its class, but occasionally
one appears which exhibits a number of
Such a one is the
exclusive features.

Ripault's instrument. It is of the mov-

ing -iron type, falls within the watch -pattern class, and has two ranges, viz., 0 -6
and 0 -120 volts respectively. The pointer
rests on the zero in whatever position the
meter is held, and shows only a very small
error over both ranges, being of the order
of the thickness of the pointer only.
In addition it incorporates a unique

Manufacturers' Recent Products.

small -size dry -cell batteries, only " snap "
readings being advised, and with the battery off load.
Large -capacity batteries need not be
treated so carefully, since this order of
current should be within their capacity.
Nevertheless, no other load should be imposed on the battery at the same time.
Supplies are obtainable from Ripault's,
Ltd., King's Road, London, N.W.1, and
the price is 12s. 6d.
o o c o

TWO NEW REGENTONE

ELIMINATORS.
The two mains units dealt with in this
review have only recently been introduced, and are officially known as model
W5A and model D.C. Combined No. 2.
'l'he W5A is for use on A.C. mains, and
the other is its D.C. counterpart. Both
these units resemble in sonie respects
existing models, but the new versions have
been evolved with the main object of pro ducing a satisfactory power unit at a
lower price than hitherto.
The overall size of the W5A is gin. X
5111. x 31in. ; thus it can be included in the
portable set class, since it will occupy
the space usually allocated to the dry cell battery in portable sets in addition
to fulfilling the same rôle in the case of
ordinary cabinet -type receivers.

other intermediate tapping derives its
voltage via a series of resistance, and will
normally be used to feed the detector
stage, while the remaining supply is for
the L.F. and power valves and gives the
maximum output.
Tested on a 240 -volt 50 -cycle supply, the
first tapping gave 80 volts, the second
90 volts at 3 mA. when the power output
was delivering 150 volts at 10 mA.
A Westinghouse full -wave rectifier is
employed, ánd the usual smoothing choke
and condensers are included.
When not employed as an H.T. eliminator the unit can be utilised to charge the
L.T. accumulator. Provision is made to
charge 2- and 6 -volt cells, the measured
charging rate being 0.22 amp. and 0.21
amp. respectively.
When the switch on
the unit is in the " charge " position
the valves must be switched off.
The D.C. Combined No. 2 gives similar
output voltages. There is no transformer
or rectifier, of course, and the charging
current is obtained by inserting an ordinary electric lamp in a special holder
provided on the adaptor end of the flex
cord.
The price of model W5A is £4 15s., and
the D.C. Combined No. 2 is listed at

Ripault's dual -range voltmeter, the engraved scale of which is changed when
the switch is depressed.

range -change switch which is operated by
a small press button located on the top of
the moulded case. Normally the 120 -volt
range is available, the change being
effected by holding down the switch
plunger.
On pressing the plunger the
0 -120 engraved scale disappears, and is
replaced by one marked 0 -6. There can
be, therefore, no confusion as to which
range is in use, as might arise in cases
where both sets of engravings are at all
times visible.
The resistance of the instrument is
given as 4,600 ohms. On measurement it
was found to be 4,450 ohms, and 27 mA.
were required to give a full-scale deflection. The above refers to the 0- 120-volt
Consequently, a little care must
range.
be exercised in measuring the voltage of

New Regentone combined H.T. eliminators and trickle chargers for A.C. and D.C.
mains. The D.C. model can be identified
by the special adaptor on the end of the
flex lead.

The W5A provides three fixed output
voltages : one is derived from a potentiometer, and is obviously intended to supply
The
screen potential to S.G. valves.

£2

These eliminators are proRegentone, Ltd., Regentone
House, Bartlett's Buildings, Holborn
Circus, London, E.C.4.
12s. 6d.
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"GRAWOR" LOUD SPEAKER UNITS.
The Grawor programme for 1931 include s an interesting 8 -pole balanced
armature movement designed for inputs
up to 5 watts. The twin permanent magnets are exceptionally large, and more
than usual care has been taken to ensure
rigicity and freedom from backlash in
the adjusting mechanism. The unit was
tested in conjunction with the " Sector "
cone chassis, which consists of a square
pax lin diaphragm mounted in a cast aluminium frame 13in. square.
The four
segments of the diaphragm open out
exec nentially, and the joints between the
segments are made with a flexible material
rese nbling medical adhesive tape, which
is unlikely to develop any trace of
" ba;zz " after prolonged use.
T te sensitivity, even with the diaphragm adjusted centrally for maximum
power input, is decidedly above the average, and the quality of reproduction is
excellent. The output rises rapidly from

The price of the " Sector " chassis,
with 8 -pole adjustable movement as tested
is 68s. A non -adjustable model is available at 65s.

1
a

o Goliath " cone chassis and unit.

Grawor "

8

t nit mounted

-pole balanced armature
on the " Sector " cone
chassis.

practically zero at 50 cycles to its maxi m am at 100 cycles, and maintains this
high level up to 3,000 with a small deprassion of no great importance between
Between 3,000
2,1100 and 2,250 cycles.
ar d 4,000 cycles the output falls off
sl ghtly, but continues at the new level
frma 4.000 to 6,000 cycles.
The high frrquency response is amply sufficient to
give bril'iance to the general effect, while
tl e absence of resonances in the lower
middle register results in good reproducti in of speech.
Measurements of impedance at octavo
it tervals gave the following results -Frequency (cycles).
Impedance (ohms).
:

A

50

...

100

...

200
400
800

...
...
...

1,600
3,200
6,400

...
...
...

33

...
832
1,570
...
...
2.530
... 3,480
... 5,730
...
9,450
... 16,700
... 20,900

broken aerial halyard, or been brought
face to face vith the problem of replacing
a pulley that has come adrift from the
top of the aerial mast. To dismantle the
mast is difficult enough, even if it is supported by guy wires alone, but where the
mast has beer buried in concrete, repairing
the damage might well prove both costly
and laborious.
It is to meet such cases that the
Brookes Acri al Mast Combination No. 11
has been evo ved. This device consists of
two metal oops, 3in. inside diameter,
spaced 2in. part and provided with four
bow- shaped springs whie..!t wi.l accommodate themsel,es to any thickness of pole
from 1 ¡in. ty 3in. in diameter. The top
ring carries porcelain pulley and an extension arm, while the lower one has provision for the attachment of four guy
wires.
To erect the device, first fix the four
guy wires and halyard, then lash a light
pole to the extension arm and raise the
combination by means of the pole and
drop the cap over the top of the pole.
The guy wiles can be used to bed it down
firmly, after which they can be used as
supports foi the mast.
a

The second model tested was the
" Goliath " chassis and unit. The diaphragm is a 9in. cone of the type used
in the Grawor moving-coil loud speakers,
and the adjustable unit is fitted with a
single permanent magnet of the type used
in the 8 -pole unit. The
band of frequencies
effectively covered is
not so wide as in the
" Sector " model, and
for practical purposes
the cut -off at high and
low frequencies may be
placed at 3,500 and 200
cycles respectively.
There is a marked in- Brookes Aerial Mast Combination
No. I l and halyard pulley.
crease of output between 400 and 550 cycles, which tends to
The price of this useful accessory is
make speech deep-toned, and an addi2s. 6d., and a special porcelain pulley for
tional small resonance occurs at 2,500
the lower end of the halyard costs 9d.
cycles.
The impedance measurements
show a falling off at the upper frequencies which would seem to indicate a shunt
condenser across the windings. This probably accounts for the reduced output
above 3,500 cycles.

Frequency (cycles).
50
100

...
...

400

...

1,600

...
...
...

3.200
6,400

Impedance (ohms).
...
...
...
...
...
...
...
...

497
892
2,010
3,600
6,200
18,000
8,440
3,710

The price of the complete chassis is

355., and of the " Goliath " unit alone
21s.
" Grawor " products are handled

in this country by Messrs. Henry Joseph,
11, Red Lion Square, High Holborn,

London, W.C.1.

e
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BROOKES WIRELESS ACCESSORIES.

At some time or other many readers
must have experienced the misfortune of

Double -sided turntable finished in gilt.
made by Brookes.

Another interesting accessory by the
sanie firm is a double -sided ball- bearing
turntable for portable sets.
This
measures lin. in diameter, is finished in
gilt, and costs 5s. The makers are the
Brookes Manufacturing Co., Ltd., 222224, Lichfield Road, Aston, Birmingham.

noon

CABINET

FOR

BLUE SPOT

CHASSIS.

"SPECIAL"

Readers eonteuiplating the construction of n
loud speaker embodying the new Blue Spot
" Special " chassie may he interested to learn
that the (alum Melodee Cabinet, No. 1 size,
will nicely accommodate this chassis and its

unit.
The makers are the Carrington Manufacturing Co., Ltd., Cameo Works, Sanderstead Road,
South Croydon, and the price is 22s., finished in
oak or mahogany.

Mea

oo

ig; r.

JANUARY 28th,

Wopilcol

Modern Views on

Moving Coil Speaker

Factors Which Adversely Affect Frequency 'Response.
By N. W.

McLACHLAN, D.Sc., M.I.E.E., F.Inst.P.

(Concluded from page 54 of previous issue.)

IN

general, the average coil- driven diaphragm breaks
up below 250 cycles, and resonances or diaphragm
modes occur progressively as the frequency is increased. In addition to the radial modes of vibration
already discussed -the lowest being characterised by 4
nodes, as shown in Fig. 7-there are also so- called symmetrical or concentric modes where the centre of the
diaphragm moves in an opposite direction from the edge.6
This is illustrated diagrammatically in Fig. 5a, which
shows one nodal circle. Also, at certain frequencies
the diaphragm moves whilst the coil is substantially at
rest, as shown in Fig. 5b. These latter are the centre
fixed modes, but they are not powerful. Prominent
resonance in between 2,000 and 3,50o cycles is due to
a centre free mode (Fig. 5a). In certain types of speaker,
mainly those with small diaphragms of crisp paper, there
are powerful resonances at higher frequencies which
wake the letter " s " whistle. To illustrate resonance

diaphragm loss) of the coil driving the diaphragm at
3,000 cycles, and indicates a reduction in output from
1,000 to 2,000 cycles, also above 4,000 cycles. In other
300

_
0

G

1,000

2,000
FREQUENCY

IN

3,000

4,000

CYCLES PER SECOND

6.-Diagram showing "Motional Resistance" of a high resistance coil on a conical diaphragm of the form illustrated
The motional resistance is the sound radiation
resistance + resistance due to frictional loss in diaphragm.
Fig.

MOVING
UPWARDS

-

COIL ALMOST AT REST

DIAPHRAGM MOVES
+UP AND DOWN

in Fig. 8.

words, with a moving coil loud speaker part of the frequency register is uneven.
Reference to an experiment which I performed during
a lecture to the Institution of Electrical Engineers at
the Liverpool University in November, 1929, may not
be amiss. Does the reader realise that he can draw
music from his coil without the aid of a receiver? Remove the diaphragm from the speaker and place it mouth
downwards on the table. Take a well-resined violin
bow and draw it skilfully over the edge of the coil. The
latter will give forth a variety of notes according to the
method of bowing. Some skill is required to obtain

(b)

Fig. 5.-(a) Resonance of coil and diaphragm when the centre
(i.e., coil) moves. The diaphragm moves in opposite directions
on either side of the nodal line. (b) Diagram illustrating
resonance of diaphragm when the coil remains substantially
at rest.
.

effects in the upper register, Fig 6 has been reproduced.
It is one of a large number of curves taken under
different mechanical conditions pertaining to diaphragms. It portrays a decided peak in the motional
resistance (added resistance due to sound radiated and
These modes do not manifest themselves readily under the neon
lamp treatment, but they can be traced with a fairly flat cone provided the frequency at which they occur is low enough to ensure a
reasonable amplitude. The asymmetry due to the seam in the cone
introduces irregularities and the motion resembles a heavy sea.
6

-ANTINODE
NODE

-ANTINODE
NODE

-- NODE}

NODE

NODE
+ANTINODE

+ANTINODE

-ANTINODE

NODE

NOD\

+ANTINODE

Fig. 7.- Diagrams illustrating the first mode of flexural vibration of a thin circular ring (moving coil). There are four nodes.
On the left the positive half -cycle is shown and on the right
the negative half- cycle.
A
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The bow causes the coil to execute its
natural oscillations of the form illustrated in Fig. 7.
It should be observed that the first mode of vibration
is characterised by four nodes.' Data are given in Table
I relating to the natural frequencies of an impregnated
and naked high- resistance coil of 1,000 turns No. 47
enamelled wire, as obtained by a violin bow and checked
against an oscillator and loud speaker for beats.
The dimensions of the coil and diaphragm are shown
in Fig. 8. Oscillograph records of the acoustic output
from a low-resistance coil and diaphragm when bowing
single notes.

TABLE I.
Showing Natural Frequencies of 1,000 -turn Baked Coil
when Stroked with Violin Bow.

Natural Frequency of Coil.
Cycles per Second.
690
1,900

Remarks.

This frequency most readily excited
by bow.

4,000

Greater than 4,000

Pitch difficult to ascertain by beats,
since note impure.

the :ormer are shown in Fig. 9. Here again the frequencies check closely with those found by beats. These
resonances are, of course, imparted by the coil to the
diaphragm during the reproduction of speech and
music, and are in part responsible for resonances above
2,000 cycles or more. The more flexible the coil the
more powerful is the upper register, and vice versa.
Having shown that the upper register of the speaker
is cue to resonances, we proceed to an examina7 ^.his also
applies to chime bells, and to conical diaphragms
With the latter, however, 1 have obtained two nodes, but this was
probably due to asymmetry caused by the seam and by suspension
from three threads.

Flg. 8.- Dimensions of coil on which experiments were conducted. The base of coil was glued to the diaphragm.

tion of the register below 30o cycles. Take a diaphragm
as shown in Fig. 8, but with the edge free and not bent
over, and suspend it by means of a centring device sa
that the natural frequency of the combination is well
below audibility. When used on broadcasting with a
baffle, the bass is weak in comparison with the upper
register. Measurement of the acoustic radiation resistance indicates sharp peaks -which only last a few cycles
-where the radial modes occur, the first starting about
5o cycles. These resonances get weaker as the frequency
rises, and from 15o to 30o cycles they are unimportant.
At the same time the output between these frequencies
is small but fairly uniform.
If the edge is folded over horizontally, as shown in
Fig. 8, and a cardboard ring, say, 12 mils thick and
tin. wide, is glued on, it is quite stiff and will not bend
readily. Moreover, radial modes disappear at the lower
frequencies, although the diaphragm has a tendency to
break up between the edge and the apex at frequencies
of about Zoo cycles. In fact, by aid of a neon tube it
appears to heave on either side of the seam like a ship
on an angry sea. Measurement shows that the output
below 30o cycles is even less than with a free edge, al=
tl.ough bÿ ear on broadcasting there may not appear to be a great deal of
'

d fference.

Fig. 9. -(a) Record showing acoustic output when bowing low -resistance coil mounted on
diaphragm of form shown in Fig. 8.

Next remove the cardboard ring and mount the
diaphragm on, say, a thin
rubber support giving an
overall diameter of 1s
inches.
Measurement
shows that the register below 30o cycles is now as
powerful or slightly more
so than the upper register.
The inclusion of the bass
register -in this particular
case -is not due to the
resonance of the diaphragm
on its surround, since that
occurs at 18.5 cycles ; it is
-Sue to the surround acting
as an auxiliary resonant
c iaphragm whose area is
about one-third that of the

.
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Fig. 9. -(c) Record showing 2,500 -cycle resonance.

from 5o to 4,000 cycles can
be made quite pleasing to
the ear, although there may
be at times a tendency for
the bass to preponderate if
the tension of the rubber is
wrong.
In most commercial
speakers the surround is
fairly tight, and gives a
resonance of the diaphragm
as a whole thereon, which
varies from 40 to loo cycles,
according to the design.
Under such conditions the
bass is given by this resonance and does not cover
the wide range of that cited
above, i.e., it is confined to
a much narrower frequency
band. Also the radiation
resistance of the diaphragm
on its support is many times
that of the support itself.

conc. The resonance of
the surround itself occurs
at 129.5 cycles, but it
varies with temperature
and humidity. If the diaphragm is imagined to be
fixed, it is easy to see that

the surround can move
between the diaphragm
and the frame. By taking
an impulse record (see The
Wireless World, April 3rd
and loth, 1929) the 129.5 cycle surround resonance
scan be shown quite clearly.
This resonance disappears
when the rubber is removed. Also, by yearn
the radial tension u tl
surround the bass register
and the surround resonance can be varied accordingly. By carefully adjusting matters the register
l

i

u

Fig.

9.

-(b)

Acoustic

output

showing 1,600 -cycle resonance.

SUMMARY.
rigid disc -complete with baffle--would be useless
as a loud speaker for the reproduction of speech and music.
2. A coil -driven diaphragm depends upon resonances for its upper
and its lower registers.
3. No practical form of diaphragm moves as a whole at all musical
frequencies, i.e., it exhibits the phenomenon known as " break -up."
4. The " break -up " phenomenon can be demonstrated by means
of dust figures or by aid of neon tubes driven at nearly half the
frequency of the current supplied to the moving coil, or by other
suitable stroboscopic means.
5. There are two salient' mules of vibration : (a) where the edge
bends and the " nodes " are a aeries of radii, (b) where the " nodes "
are circles. In practical cones, due to asymmetry and non -uniformity
in mechanical properties, the nodal figures are often very irregular,
i.e., it is difficult to get a good approximation to a circle.
1. A coil -driven

6. The flexural " modes "8 of the moving coil itself can be
excited by the aid of a well -resined violin bow. As in the case of a
symmetrical and homogeneous conical diaphragm, the first mode of
vibration is characterised by four nodes. These modes are largely
responsible for the powerful upper register in certain speakers.
7. The lower register is given either by the surround acting as an
auxiliary resonant diaphragm, or by resonance of the 'diaphragm as
a whole on the surround.
8 There are numerous other modes which we have not discussed,
and there are various phases of the loud speaker question which it
has been impossible, through space limitations, to incorporate herein. A more complete account of the problem will be found in the
Philosophical Magazine, pp. 1 -54, January, 1931.
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R!plies to Readers' Questions

Technical enquiries addressed to our
Information Department are used as
the basis of 'he replies which we publish
in these pages, a selection being made
from amongst those questions which are
of general interest.

of

General Interest.
A Faulty Switch.
I hate found that the medsured voltage

across the filament terminals of my
receiver rises from 1.6 to 2 volts when
tie on -off snitch is short -circuited.
Igo you consider that this is due to
a fault, or to the fact that I ant. pass i:ig more current -0.8 amp. -than the
sxvtch is intended to carry?
An on -off switch should be capable of
carry_ng a current of this magnitude without ntroducing an appreciable voltage
drop, and we think that your component
must be considered as being defective
either in design or construction.
o 0 o 0

Current for Nothing.
I wiJt to make up the simplest possible
taro -salve set to operate entirely on
240 -volt D.C. mains, and ant 1/iinki -ig of wiring the filaments in series,
and also in series with a 60 -watt lamp,
t hkh will serve as a voltage- reducing
resistance while fulfilling its normal
function for lighting. It seems that
some foi-nt of special adaptor will be
recessary, and I am uncertain as to
lore the connection for the H.T. feed
should be picked up; will you please
Live nie a simple sketch showing this

joint?

A combined adaptor and lamp bolder
should be wired up as shown in Fig. 1.
As a s alternative to the use of 0.25 amp.
valves. in series, you might use a 0.1 amp.
detector in parallel with a 0.15 amp. output salve.
ADAPTOR

mal values are used, calculations show
that the change in screening -grid voltage
between " no signal " and " maximum
permissible signal " will not be very

its reactance at very low frequencies may
not be sufficiently low in comparison with
the resistance of the lamp. A good deal
depends on the " roughness " of your
mains supply and the overall magnification
of the set.

0000

Receiver Reviews.
As a new reader, I was greatly interested
in your review of a commercial three valve receiver in your issue of January 7th, and should now like to learn
snore about my own set, which is a
Murphy Portable.
Has this receiver ever been treated in a similar
way?
Your set was reviewed in The JVireled9
'World for August 6th, 1930, but at that
time circuit diagrams were not included
in these descriptive articles.

H.T. Voltage Changes Tuning.
Is it possible that the tuning of a
" ganged " receiver will be upset if
the anode voltage applied to one of
the valves be changed to any great

extent?
Yes; by altering H.T. voltage, the
magnification, and consequently the input
capacity, becomes changed. The value
of the change is, however, insignificant
and is of no practical importance.

Another Automatic Volume Control.
In the receiver review published in your
issue of December 31st, 1930, it is
stated that the detector valve acts as

LAMP
HOLDER

-A

1.
lamp as a filament resistance;
connections of a plug -in adaptor.

Tlere may be difficulty in smoothing
the filament circuit supply, as it will be
impossible to use a choke without intro duciig an appreciable voltage drop. A
large condenser connected as shown in
dotted lines should help matters. although
37

great.
The essentials of the circuits are shown
in Fig (2) (a), where R is a combined
detector and screening -grid feed resistance, and Z is the anode circuit coupling
impedance, w sich need hardly enter into
our calculations. The equivalent circuit
is given in Fig 2 (b), where the two valves
in question are shown as plain resistances.
When a strong signal is applied to the
detector, its mean effective resistance will
decrease, and the voltage distribution
across R and R; will be changed; a larger
proportion of the total will be developed
across R, and a smaller proportion across
R, (which represents the detector). Consequently, the voltage across R, (representing the screening -grid circuit) will be
correspondingly reduced.

0 0 0 0

0 0 0 0

Fig.

Io;

MpN

one limb of the screening -grid feed
potentiometer. It occurs to me that
in the case of a receiver using an
anode bend detector, an arrangement
of this sort might be macle to serve
as a forns of automatic volume control, but I ant not quite clear as to
whether change of screening -grid voltage under the influence of a strong
signal would be in the right direction.
Do you think that there is anything
in this idea?
Up to a point, results could be obtained
from this forni of connection, but we do
.not think that control would be sufficiently great to maintain the receiver output at anything approaching a constant
level. Taking a practical case where nor-

(a)

(b)

Fig. 2. -(a) Anode bend detector as one
limb of a po'- entiometer. The equivalent
circuit is shown in diagram (b), from
which the screening -grid decoupling resistance is omitted.
A decoupling resistance in the screen
grid feed lead would probably be neces
sary; this is shown in Fig. 2 (a).
o o 0

Reaction Control Fails.
The reaction control of my three -valve
H.F.- det. -L.P. receiver has suddenly
failed, and the effect of increasing the
capacity of the feed -back condenser is
merely to decrease signal strength.
Careful tests have been made, and the
reaction winding and condenser seem
to be perfect; can you suggest where
the fault is likely to lie?
This sounds like a faulty grid leak, and
we think you will find that this component
has developed an open circuit.

WApigll®00
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H.F. Valve Operating Conditions.

I hare just noticed that the anode current
passed by my H.F. valve varies in
sympathy with the adjustment of the
input volume control, which is in the
form of an H.F. potentiometer con-

nected across the grid coil, in series
with a stopping condenser.
So far
as I can see, grid voltage should not
be altered by this adjustment, and I
am afraid that something must be
wrong with the valve. Changes of
current take place whether a signal is
being received or not.
Will you
please let me have your comments?
It would appear that current is flowing
in the grid circuit of your H.F. valve, and
that the voltage drop across the grid resistance is being changed sufficiently to
influence anode current. It may be that
the, valve is being operated incorrectly as
regards its normal bias voltage, or that it
is defective.

0000
Where Dielectric Losses Count.
I am more than satisfied with the performance of my receiver on the long
waveband, and also on the medium
band, so far as wavelengths over
about 350 metres are concerned. Unfortunately, on very low wavelengths,
there is a well -marked falling -off both
in sensitivity and selectivity.
Although the constants of the circuits
are fairly conventional, I am inclined
to attribute this trouble to an unsuitable choice of inductance and capacity
values. Do you agree?
We think it more likely that your
trouble is due to excessive dielectric
losses. The presence of material having
poor dielectric properties is much more
likely to make itself felt when dealing
with the short wavelengths.

0000
Rated H.T. Voltage.
Is it desirable that an output valve should
be operated at the maximum H.T.
voltage as specified by its manufacturers?
Best results are obtainable when a valve
is worked at full pressure and when figures
with regard to power output are given,
it is always assumed that the maximum
permissible anode voltage will be applied.
However, this is not essential, and some
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designers of commercal receivers find it
convenient to operate valves at a considerably lower voltage.

FOREIGN

0000
Differential Reaction.
have recently modified my detector -L.P.
receiver (Hartley circuit) by fitting
a differential reaction condenser, and
7101v find it difficult to prevent self oscillation under about 300 metres unless detector anode voltage is reduced.
As I am using a combined tuning and
reaction coil, zt is not possible to take
off turns.
]that would you advise
Inc to do?
If your coils are wound as single-layer
solenoids, it might be convenient to move
the earth connection farther away from
tit.) " grid " end of the windings.
If
not, we suggest that you should connect
a fixed condenser of 0.0001 or 0.0002 mfd.
between plate and negative filament terminals of the detector valve.

I

000o
Ultra- short -wave By -pass Condensers.
Is it worth while to use condensers of
normally high capacity in the H.F.
decoupling circuits of a short-wave receiver? I ask this question because
I happen to have a number of spare
mica condensers of 0.01 mfd. Would
they be suitable?
The reactance of these condensers over
0,3 ultra-short waveband is quite negligible, and so they could certainly
b
used.
Capacities of conventional
values are still necessary where both H.F.
and L.F. currents are dealt with, as, for
instance, in the detector anode circuit.

0000
Reception Conditions Abroad.

llave you any information as to reception

conditions in the British West Indies?
Is it possible to receive British
stations?
According to our correspondence, North
American broadcasting stations are well
received after dark, when atmospherics
ara not too heavy ; unfortunately, this
form of interference is prevalent. Except
as a " freak," you could not depend on
bearing British stations, except that the
short -wave transmission from 5SW seems
to provide very satisfactory and fairly

BROADCAST GUIDE,

PTT
STRASBOURG
(France).

Geographical position : 48° 35' N., 7° 45' E.
Approximate air line from London : 415
miles.

Wavelength : 345.2 m. Frequency : 869 kc.
Power : 15 kW.
Time

:

*Greenwich Mean Time.
*France adopts B.S.T.

Standard Daily Transmissions.
G.M.T., gramophone records ; news
(German) ; 13.50, news (French) ; 16.45,
tea -time music ; 17.45, talks ; 18.15,
concert ; 20.30, relays of outside broadcasts (Café de la Paix, Odéon, Caveau de
l'Aubette) ; concert, gramophone records,
or dance music.
Opening and interval signal deep booming
gong lasting 5 seconds with interval of
5 seconds.
Man and woman announcers. Call : Allo !
Allo !
Ici radio Strasbourg PTT (du
reseau de l'Etat Français).
All announcements are made in both French
and German.
Closes down with usual French and German
good -night greetings, followed by La
Marseillaise.
11.00

:

consistent signals. Good reception of
many other short-wave stations is to be
expected.
0 0 0 0

A Question of

Range.

Will you give me an idea as to the range
obtainable (for loud -speaker reception) front a detector -L.F. two -valve
set operating on a frame aerial?
A good deal depends on the size of the
frame, the " goodness " of the valves,
and on the design of the set, as well as on
your local receiving conditions ; one call
hardly expect good signals, even from
high -power stations, at a greater distance
than 10 to 15 miles.

THE WIRELESS WORLD FOUR.
interest which the publication of the design of THE WIRELESS WORLD FOUR has created amongst
in an overwhelming volume of correspondence on this receiver. In the course of replying to questions our readers has resulted
readers' requirements and the article " Hints on Building THE WIRELESS WORLD FOUR " which appearedan analysis was made of
in the issue of December
10th, 1930, was prepared to meet readers' needs and difficulties, practically all of which are covered by this
article, with the exception of
requests for modifications to the original design.
We take this opportunity of pointing out that we are not prepared to give suggestions for the modification of all
-mains receivers, since
often quite small departures from the original plan necessitate a complete revision of the design.
Readers who are now building the Battery Model WIRELESS WORLD FOUR are reminded that additional information on
construction is contained in the article which appeared in the issue of December 10th, and they should also refer to the original
articles
on the all-mains operated set which appeared in the issues of October 15th and 22nd, 1930.
However willing we may be to assist our readers by replying individually to their enquiries, we now find that the enormous
of correspondence makes it no longer possible even to contemplate sending replies through the post. We wish to point out, also, volume
to those
readers who are contemplating the construction of the set, that our experience is that difficulties met with have invariably been
traced to
modifications in the design or the substitution of different valves or components. We have overwhelming evidence from our correspondence
to show that those who have followed precisely the instructions given have had the utmost satisfaction from
the receiver.
Whilst being obliged to decline to reply individually through the post to enquiries we may receive, we shall do our utmost to give
general assistance to constructors through the pages of this Journal.
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