( )RADloAEEV|EWWQE1 \

VOLUME XIX

JULY 7th—DECEMBER 29th, 1926.

ALL RIGHTS RESERVED

Published from the Offices of “THE WIRELESS WORLD”
ILIFFE. & SONS LTD., DORSET HOUSE, TUDOR ST. LONDON, E.CA4

www americanradiohistorv com


www.americanradiohistory.com

3
4



www.americanradiohistory.com

F 525 4 S0l

5

744

G =0= 4

4]

Abroad with a Portable, 393
Abuse of Loud-speakerss, The, 141
Accumulator Acid (Hints and Tips), 766
Cells, Filling, 198
—— Hints, Some (Hints and Tips), 600
—— Leads, 516
A.C. Mains Unit, 7
Acoustic Reflection, 506
Adaptor for American Valves, 749
Adding HL.F. to a Reflex Set (Hints and Tips), 397
Adiustable Filament Resistance, 62#
Plugs and Sockets, 730
Advertising, Novel, 67
Aerial Amineter, Therinionic, 611
-earth System, 517
= Filter Circuits, 169
—— Improving the (Hints and Tips), 155
—— Insulator, Low-leakage, 771
-—— Insulator, Porcelain Rod, 483
—— Insulator, Watcrproofed, 126
—— — Lead-in, The (Hints and Tips), 418
—— Problem, That, 27
—— Rope, Replacing, 760
——— The Standard (Hints and Tips), 830
—— Underground (Pat. 25¢,837), 780
—— Wire (Hints and Tips), 57
Air Liners, Wireless, 582
—— Radio-telephony in the, 11
— -Spaced Coils. Winding (Pat. 254,390), 181
Alternative Broadcasting Systeins, 371
Crystal Rectification, 667
Amateur Transmitting Stations, Brazilian, 493
American Broadcast Reception, 394
Valves, Adaptor for, 749
America, Summer Radio in, 229
Amplifier, Neutralised (Pat. 260,036), 884
—— DPerformance, Modern, 861
Amplitiers (Buyer’s Guide), 658, 784
Stabilising (Pat. 260,321), 881
Valve, 313
Aneloy Four-electrode Valves, 846
Anode Resistances, Current-carrying Capacity of, 722
—— Resistauces, Size of, 493
Resistances, Winding (Hints and Tips), 739
Apparatus, New, 67, 102, 126, 166, 203, 228, 279, 304,
3149, 453, 527, 580, 721, 749, 771, 846, 881
\pprehension, 283
Artic Valve Holder, 749
Ashley Plug and Jack, New, 279
Athol Earthing Switch, 528
Valve Holder, New, 454
Augusto  Righi's  Experinients  with
\Vaves (Pioneers of Wireless), 461
Automatic Aerial Switch (Pat. 251,851), 184
—— Programme Selector, 819

the lertzian

Back-of-Panel Coil Holder, 628

Balancing Condenser with 1ndicating Dial, 228

Baseboard Resistances, 882

Variable Rheostat, 881

Battery Case, 336

—— Circuit, Floating (Pat. 258,739), 802

——— Connections, 380

—— Connections, Flash-lamp, 441

—— Eliminator, A Complete, 203

—— Eliminators, 2

—— Eliminators, Smoothing Condensers in, 552

—— Voltages, Reading (Hints and Tips}), 358

13.B.C. Dinner. The, 838

—— Position, The, 245

Beam, The Wireless, 613

Belgian Amateurs, Transmitting Licences for, 835

Berlin Show, Seen at the, 547

Wireless Exhibition, The, 474

Biassing a Detector Valve (Hints and Tips), 357

Blind, Wireless and the, 672, 723

Book Reviews, 160, 454, 586, 782

Books Received, 50, 182, 310, 416, 545, 700, 770, 876

Braided Cables, 104

Branly, Ldouard, Invents the Coherer, 363

Brazilian Amateur Trausmitting Stations, 493

British Association Meeting, 223

Britkain Ebonite, 151

Broadcast Brevities, 10, 63, 103, 133, 157, 201,
275, 315, 365, 406, 425, 459, 489, 529, 555
618, 659, 685, 714, 745, 181, 817, 813, 879’

—— Education (British Association Meeting), 22

Broadcasting, A Ministry of, 693

—— Authority, The New, 589

—— Charter, 672

—— Debate, The, 704

Pictures, 499

—— Systems, Alternative, 371
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Broadcasting, The Melting Pot of, 71

— \Why Very Long Waves Are Useless for, 214

Broadcast Receivers : Burndept Ethophorie 111, 8G3

Receivers : Polar-Three Receiver, 747

Reception, American, 394

Reception, Quality in, 7563

DBroadcasts, Cutside, 869

Building a Loud-speaker :
Coil Drive, 113

a Model Boat, 847

Burndept Ethophone I, 863

Buyers’ Guide to Receivers, 641, 783

By-pass Condensers in Reflex Receivers, 546

Pleated Diaphragm with

Cabinet Mounting (Pat. 283,348), 236
Cabinets for Home Constructors, 723
Panels and, 102
Cables, Braided, 154
Calibrating a Filamnent Rheostat (Hints and Tips), 121
Calibration Waves from the N.P.L., 274
Calls Heard, 47, 98, 130, 148, 240, 319, 360, 430, 462,
513, 540, 668, 771, 745, 868
Cam-driven Two-coil Holder, 126
Can We Signal to Mars? 359
Capacitative Coupling, Neutralising (Pat. 260,325), 883
Capacity, Inductance and Impedance, 368
or Inductance Loading, 787
Capacities, Correct Neutralising Coudenser, 788
Captain Lckersley Looks Ahead {British Association
Meeting), 223
Carborundum Detector, The (Hints and Tips), 600, 701
Catalogues Received, 171, 182, 264, 310, 416, 154, 508,
54b, 721, 744, 772, 819
Charging an H.T. Accumulator, 765
Cheaper Valves, 218
Choice of a Wireless Set, The, 637
of Valves, 436
Choke Awplitier, Switching a, 120
-—— Condenser Coupling, 826
Coupling Uuit, A (Pat. 257,003), 713
Choosing Power Valves, 7t
—— Var.able Condensers, 5190
Chiristmas Novelties, 731, 767
- Season, The, 723
Circuit Diagrams, Reading, 289
Cizcuits in [ heory and Practice, Wireless, 59, 127, 163,
203, 313, 127, 465, 711
Using Iron-cored Supersonic Transformers, 777
Clare Hall Hospital, Wireless at, 808
Cleartron * Dikast ” Condenser, The, 166
Clerk Maxwell, The Genius ot, 301
Clip Conunector, 380
Clockwork Remote Control Switch, 772
Clubs and Societies, Wireless, 141
— News 1rom the, 12, 312, 362, 420, 443, 495, 522,
557, 585, 621, 640, 688, 771, 7i6. SI16, 841, 866
Coterer, Edouard Branly Iuvents the, 363
Coil Connections, 290
Mounting, System: of (Pat. 283,767), 367
Winding, 92
Colpitt’s Circuit, The, 205
Combined Loud-Speaker Receiver, Two-valve, 694
Screeu and Balancer for Dual Condenser, 290
Commercial Short-wave Transmissions, 76
Complicating the Everyman’s Four, 822
Concealed Transmitter, Tracking a, 83
Condenser Connectious, 42
——— Coutrol, 860
—— Conuections, Fixed, 120
—— Switches, U}
——— Values for Capacity Reaction Control, 322
Condensers in Series or Parallel, 435
Coie-type Speaker, Another (Pat, 257,317}, 801
Connecting Terminals (Hiuts and Tips), 477
Controlling Volume by a Tapped Choke, 224
Controversial Matter, A, 243
Cores, Intervalve Transforimer, 46
Correct Condenser Values for Capacity
Control, The, 322
Neutralising Condenser Capacities, 788
— Value of Grid Condeunser and Leak, 140
Value of Shunting Condeunsers, 282
Correspondense, 30, 68, 105, 137, 172, 201, 241, 280,
320, 368, 133, 463, 196, 531, 65K, H86, 6139, 750,
785, 820, 850
Corroded Terininals, Preventing, 126
Cosmos and ‘‘ Six-sixty ” Valves, Some Valves We
Have Tested), 779
Cossor “Point Oue,” D’M.2 and (Valves We Have
‘Tested}, 191
—— Valve Experiment, 859
*“ Country ” Three, The, 468
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Coupling Indicator, 513
— Neutralising Capacitative (Pat. 260,325), 883
Covered Panel, 336
Croxsonia Panels, 527
Crystal Amplifier (Pat. 259,005), 801
—— Clarity and Valve Volume, 752
Contact, 92
~—— Detector, 53
—— Detector with L.F.
Diagrams), 542
New, 528
Query, A, 752
— Recelver, Reaction with a, 173
Receivers, Selective, 85, 121, 214
Reception, Frame Aerial, 451
Rectification, Alternative, 567
Rectification, Valve or, 397, 417
Set, An Elfcient, 528, 829
Sets (Buyer’s Guide), 641, 783
Set, The ** Mural,” 110
Valve Sets (Buver's Guide), 642
Current-carrying Capacity of Anode Resistances, 722
Topics, 13, 19, 87, 124, 161, 189, 225, 263, 303
361, 305, 419, 449, 485. 511, 544, 573, 601, 635,
671, 703, 737, 769, 803, 837, 867
C.W. Reception on Superheterodyne Receivers, 492

Amplifier, A (Dissected

Dangers of Remote Control Switches, 108
D.C. Mains, H.T. and L. T, from, 155
Decho Sub-panel Bracket, 527
de Forest Introduces the Third Electrode, 209
De Profundis, 560
Design and Performance of Iron-cored Supersonic
Transformers, Notes on, 631
for a \Wavemeter, 481
Designing Low-loss Receiving Coils, 754, 811
Detector Amplifier, A Universal, 107
— Bias. Adjusting. 519
L.F. Receiver, A Two-valve, 478, 520
— L.F. Receiver, Point-to-point Tests of a, 220
Valve, Biassing a, 357
Valve tifficiency, A Note on, 713
Diaphragms, Multiple Loud-speaker, 48
Dielectric Dilemma, A, %21
“ Dikast ” Condenser, The Cleartron, 166
Direction inding, Practical, 193
Dissected Diagrams, 16, 5%, 86, 122, 156, 18, 220, 254,
206, 308, 308, 118, 448, 478, 520, b4z, H6E, 600,
G30, 670, 702, Tio, 766, ROO, 830, 872
Distant Control of Volume, 295
Distortion, A Test for, 739
in Land Lines, 873
Visual Indication, 253
Distribution l.eads, Telephone, 860
“Don'ts,” A Few, 670
Double Cone Diaphragm (P’at. 253,687), 367
—— Earth Reception {Pat. 251,643), 89
Range Voltmeter, Using a, 281
Down-lead Insulator. 480
Dry Battery and Phones, Testing with (Hints and
‘Tips), K00
— Cells for Wireless Purposes, 117
Dual Amplification Circuit, A Simple, 15
Amplification Scheme, A (Pat. 258,927), 780
Valve (Pat. 253,426), 236
Duteh Radio Association Anniversary, The N.V.V.R.
Birthday Book, 160

Earth Conneetions, Multiple (Pat. 256,317), 165
Earthing Switch, 198
Switch, Athol, 52f
Earth Pin and Aerial Support, Combined, 412
Reception, Double {Pat. 251,643), 89
IZbonart, (12
liconomical Single-control Three-valve Set, 284
‘ Economny Two " Loud-speaker Set for the Local
Station, 562
Two,” Modiiying the, 629
Eddystone L.F. Transformer, 102
Lidison Paves the Way for the Valve, 747
Signals Without Wires to Moving Trains, 17
Editorial Views, 1, 33, 71, 109, 141, 175, 207, 245, 283,
823, 371, 109, 137, 467, 4499, 533, 562, 530, 623,
661, 693, 723, 753, T80, 820, 85
Lditor, letters to the (see also under Correspoudence),
30, 6K, 137, 172, 241, 280, 433, 463, b31, bbY,
b6, 750, 786, 820
Ethciency of an H.F. Choke, 174
- or Inetficiency, 224
“ Ekco” H.T. Unit, 203
Electric Light Mains as an Aerial, Using the, 622
-—— Mains, Interference from, 219
Electronic Grid-leak, An (Pat, 2562,654), 89
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Eliminating the H.F. Valve, 418

——— Undesired Signals (Pat. 2568,969), 802

Empire Need, An, 33

European Broadcasting Stations, New Wavelengths
of, 7

Europe’s Wavelength Problems, 91

““ Everyman-four ”* H.F. Transformers, #85

* Everyman's Four,” A Resistance-capacity Coupled,
852

“ . Four,” Conplicating the, 822

¢ Four,” Two-range, 500

“ ____ Four-valve " Receiver, 110, 145, 333

—— Four-valve Receiver (Reader's Query), 436

—— Four-valve, The (Editorial), 246

—— Three-valve Receiver, 590, 487

“ Fveryman Three,” Modifying the, 765

Excelsior Valve Holder, The, #81

Ex-Government Chokes, Use for, 560

Extension Handle, 796

——— Leads, Leakage in, 836

—— Leads, Polarity of, 13

—— Wires, Fixing, 730

Fading Wireless Signal, 181

Fault Finding, 183

Fessenden, Pioneer of the Wireless Telephone, 700
Filament Fuse Connections, 412

—— Resistance, Adjustable, 628

—— Rheostat, Calibrating a, 121

—— Rheostat Connections, 477

—— Rheostat Values, 567

—— Voltage and Current, Testing, 444
Finland, Amateur Transmitters in, 754

——— Military Experimental Stations in, 764
500,000 Ohm Resistances, 771 .
Five-vatve Circuit, A Stable and Efficient, 3!
Fixed Condenser Connections, 120

Fixing Extension Wires, 730

—— Panel Components, 765

Flash-lainp Battery Connections, 444

Lamp Fuses, 691

Fleming, J. A., Pioneer of the Thermionic Valve, 773
Flexible Leads, 412

Floating Battery Circuit {Pat. 255,739), 802
Fog Signals, Wireless, 68 ) B

Foreign Transmissions, ldentifying, 675
Formo Straight Line Frequency Condenser, 228
Four-electrode Retlex Circuit, 48

-electrode Valve, The, U0

Frame Aerial Crystal Reception, 451

Aerial Load Coil, 730

—— Aerial, Portable, 577

——— Aerial Receiver, A Simple, 788

— Aerial Reflex Receiver (Pat, 25(,(88), 802
—— Aerial Set, Testing a, 121

Aerial Wire, 166

Franklin and the Leyden Jar, 149

Free Wireless for the Blind, 672

Frequency and \Va\'eleuéth, 1149, 282
Fretwork Loud-speaker Cabinet, 772

Function of the Fourth Electrode, 108
Fundamental Receiving Patents, 99

Fuse Fallacy, A, 69

Galvanometer, Tests with a, 872

Geared Coil Holder, New, 882

—— Dial with Spring Action, 580

Geeko High Tension Accumulator, 852

Geneva's Wavelength Scheme, 246, 311

Glass Valve Holder, 228

Good Old Days, The, 97

“ Goods on Approval " :
Trial, 62

Gramophone, \Wireless and the, 399

G.R.C. Wavemeter and Filter, 453

Grid Bias Batteries, Life of, 885

—— Bias, 282, 701

—— Condenser and Leak, Correct Value of, 140

—— Leak Adjustment, 154

—— Leak Connections, 796

—— Leak Panel, 516

——— Leak, Temporary, 760

—— Potentials, 491

Rectification, 69

Accepting Apparatus for

Harmo Permanent Detector, 881

“ Hartley ” Detector Circuit, A, 448

Receiver, A Modified, 139

Headphone Improvement, Y2

Heaviside, Oliver, Originator of the “ Heaviside ”
Layer Theory, 487

Henries, Ohms or, 32

Hertz and His Epoch-making Discovery, 239

H.F. Added to a Retiex Set, 397

—— Amplifier with Anode Detector, A Single Stage,
600, 630

—— and Detector Receiver, Point-to-point Tests of
an, 264

—— Choke, 174, 444

Stage, Adding an, 321

Trausformers, Winding, 836

—— Valve, Eliminating the, 418

High Amplification Valves, 358, 799

——— Lificiency Four-valve Receiver, A, 822

Frequency Amplifiers, Stabilising (Pat. 237,553),

712

—— Tension Accumulator, Geeko, 852

Hints and Tips for New Readers, 15, 57, 85, 121, 155,
183, 219, 253, 295, 357, 397, 417, 447, 477, 519,
58»%, 567, 699, 629, 669, 701, 739, 765, 799, 529,

Home Constructors, Cabinets for, 721
Hospital, Broadcasting System in a, 808
H.T. Accumulator, Charging an, 765
and L.T. from D.C. Mains, 155
Batteries, 304, 568
——— Battery Eliminator, 297, 622
from the Mains (Pat. 247,213), 610
Hint, 834
L.T. Voltmeter, 882
Tappings, 205, 480
Unit, * Ekco,” 203
Voltage, Measuring, 542
Hughes, D. E., and His \WVork, 265

ldentifying Transmissions, 561, 675,
* 1f you Haven't a Meter, You're Guessing,” 740
Igranic Short-wave Coils, 304
Improving Loud-speaker Reproduction, 541
Surface Insulation, 336
the Aerial, 155
——the Sensitive Two-valve Receiver, 821
limprovised * Vernier "’ Condenser Coutrol, An (Hints
and Tips), 85
Increasing the Range of the Nucleus Receiver, 524
Indicating Dial, Balanciug Condenser with, 228
Indicator, Terminal, 120
Inductance Former, Super-heterodyne, 304
— or Caig_acity Loading, 787
——— The Problem of, 408
Inexpensive Long Range Receiver, 438
Vernier Adjustment, An, 771
** Infradyne " Circuit, The, 587
Interference from Electric Mains, 219
Superheterodyne, 521
International Prefixes and Iutermediates, 408
‘72" Code, 627
Intervalve Transformer Cores, 45
Invention, 479
Inventions of Wireless Interest, 48, 89, 236, 367, 465,
184, 610, 712, 780, 801, 845, 883
Recent, 236, 367, 712
Tron-cored Supersonic Transformers, Circuits for, 777
-Cored Types of Supersonic Transtormers, Notes
on Design and Performance of, 631

K.D.K.A. 300.1 Meter Transmitter, 413
Klotz Circuit, The, 369

Knotty Problem, A, 532

Kurz Kasch Geared Dial, The, 771

Land Lines, Distortion in, 873
Lead-in improvement, 628
in lnsulator, 336
-in Joint, 796
-in Tubes, Loose, 290
Leakage in Extension Leads, 836
Letters to the Editor (see also under Correspondence),
30, 68, 137, 172, 241, 280, 433, 463, 531, 558,
5806, 750, 785, 820
' Let Your I'riends Listen,” 533
L.F. Amplitier, A Two-stage, 398, 418, 872
Amplifier Connections, 120
Amplifiers, Switching, 568, 243, 335
Transformer Cores, Saturation of, 541
 Liberty "’ Supersonic Sets, 721
Life of Grid Bias Batteries, 885
Tests on Thermionic Valves, 834
Lightuing Arrester, New Form of, 67
** Lissen " Transformer (Pat. 255,710}, 780
Listener, The, Opposite pp., 16, 156, 300, 480, 612, 740
Literary Query, A, 788
Liverpool Cathedral Organ, 369
Load Coil, I'rame Aerial, 730
Lodge, Sir Oliver: The Pioneer of Tuning, 551
Long Range Receiver, Inexpensive, 438
Loose Lead-in Tubes, 290
Valve Bases, 480
Loud-speaker, Building a (Pleated Diaphragm with
coil Drive}, 142
-Speaker Cabinet, Fretwork, 772
~—— -Speaker Characteristics, 805
—— -Speaker Crystal Sets: How
Work, 123
-Speaker Detail, A, 48
-Speaker Diaphragm, A (Pat. 258,502), 845
——— -Speaker Diaphragm, Multiple, 48
—— -Speaker Efticiency, 277
-Speaker Extension, A Single-wire, 183
-—— -Speaker for Home Construction, 624
-Speaker Horus, 19
-Speaker 1mpedance, 532
-Speaker Receiver, Two-valve Combined, 694
Speaker Reproduction, Improving, 541
-Speaker Set, 32, 253, 691
-Speaker Without Valves, Operating a, 173
-Speakers, Sensitive, 500
-Speakers, The Abuse of, 141
10w Frequency Amplification, 427
—— Frequency Amplifier, Values for, 741
——— Leakage Aerial Insulator, 771
—— Loss Lunacy, 386
-Loss Receiving Coils, Designing, 754, 811
Power Transmitter Receiver for I'wo-way Work-
ing, 247
Power Trausmitting Tests, 246, 654
L.1.and H.T. from D.C. Mains, 155
H.T. Voltmeter, 882

to Make them

Magnetic Coupling, Neutralising {Pat. 260,324), 883
Magnification Curves and Valve Coefficients, Measure-
ment of, 680
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Mains, H.T. from the (Pat. 247,213), 610
H.T., Small Transformers for, 28
— Receiver (Pat. 258,931), 884
Manchester Exhibition, Guide to, 575
Show Report, 603
Manufacturers’ New Apparatus, 453, 483, 527, 580, 771
Maps and Wireless \Vaves, 73
M.A.P. Tuning Coils, 881
Marconi (Pioneers of Wireless), 523, 581
- Revisits the Scenes of his Youth, 525
Marple Staple Driver, The, 102
Mars ? Can we Signal to, 359
Matching Valves and Couplings, 57
Measurement of Magnification Curves and Valve
Coeflicients, 680
Measuring H.T. Voltage, 542
Melting Pot of Broadcasting, The, 71
Meter Mistake, A, 108
Mica? Paper or, 32
Microphone Noise, 553
Military Experimental Statious in Vinland, 764
Ministry of Broadcasting, A, 693
Misleading Valve Curves, 139
AMixing Valves, 447
Model Boat, Building a, 847
Modern Amplifier Performance, 861
Modified Hartley Receiver, A, 139
Modifying the * Economy Two,” 620
the * Everyman Three,” 765
Molybdenite Detector (Pat. 256,330), 802
More Christmas Novelties, 767
Morse Abbreviations, 748
Motorist’s Four, The, 372
Mounting a Variometer Dial, 220
— a Voltmeter, 629
Terminais on Ebonite, 156
Mullard * P.M.” Series, The, 667
Multi-layer Coils, 811
Muitiple Earth Connections (Pat. 256,317), 465
——— Loud-speaker Diaphragm, 48
*“ Mural " Crystal Set, The, 410
““ Musicalpha " Loud-speaker, &19
“ Music Without Muffling ** Again, 206
Mutual Inductance, 588

Neutralised Amplifier (Pat. 200,036), 884

—— H.F. Amplifier, Reaction in a, 295

—— Tuned Anode Broadcast Receiver, 534

Neutralising Capacitative Coupling (Pat. 260,325), 883

—— Condenser Capacities, Correct, 788

—— Magnetic Coupling (Pat. 260,324), 883

Neutrodyue Again, The, 246

—— Testing a, 86

The Rice, 408

New Apparatus, 67, 102, 166, 203, 228, 274, 304, 453,

483, 527, bR, T2, 749, 771, 546

-——— Athol Valve Holder, 404

—— Broadcasting Authority, The, 589

—— Crystal, 528

-—— Form of Lightning Arrester, 67

Geared Coil-holder, 832

—— Lamps for Old, 587

‘" Price Threepence,” 437

—— Receiver, Testing a, 206

—— Use for a Tea Tray, A, 722
\Wavelengths of European Stations, 700
York Exhibition, The, 504

News from the Clubs, 12, 312, 362, 420, 443, 195,
585, 621, 640, 688, 776, 516, B66

Nickel Steel étomge Battery, 453

Night at Olym*)ia, A, 394

< 1927 Calling,” 823

1927, The Programme for, 853

Non-corrosive Plug Connectors, 527

~— -Inductively Winding a Resistance, 821

Note on Detector-Valve Efficiency, A, 713

Notes and Queries, Trausmitters’, 15, 66, 96, 114, 200,
262, 302, 364, 379, 432, 435, 473, 518, 550, 374,
620, 627, 679, 708, 748, 764, 807, 876

Novel Advertising, 67

Novelties, Christmas, 731, 767

—— From Our Readers, 92, 120, 154, 198, 290, 330,
380, 412, 444, 480, 516, 543, 628, 730, 760, 796,
836, 860

Nucleus Receiver, The, 724, 824

N.V.V.R. Birthday Book, The (Dutch Radio Associa-
tion Anniversary}, 160
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Octron and S.T. Series, The, 839

Ohm's Law Again, 588

or Henries, 32

01l Submerged Accumulator Battery, 483

0Old Offender, An, 788

Olympia Show, The, 337, 394, 409

Onemeter, The, 528

¢ 1927 Calling,” 823
The Programme for, 853

Opening Scenes at Olympla, 337

Operating a Loud-speaker Without Valves, 173

Original Schnell Short-\Vave Receiver, The, 281, 370

Qscillating Neighbours, 15

Oscillation Nuisance, The : A Remedy, 467

Outside Broadcasts: MWith Special Reference to the
Liverpool Organ, 869

Overloading, Tests for, 447

Overseas Amateur Transmitters, 784

Q.S.L. Cards, Voluntary Distributors for, 64

—— Radio Services, 305

Panel, Covered, 336
—— Light, 760

Panels and Cabinets, 102
Paper or Mica? 32
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Paris Radio Show, The, 685
Peculiar Fault, A, 886
——— Valve Amplifier, A (Pat. 256,908), 712
Perforated Conductor, A (Pat. 255,512), 484
Piezo-Electric Wavemeters, 65
Pioneers of Wireless, 17, 93, 131, 167; 199, 239, 265,
301, 363, 431, 461, 487, 523, 651, 581, 677, 709,
747, 773, 809
Plate Current, How to Economise, 107
Pleated Diaphragm with Coil Drive, 142
Plug Connectors, Non<Corrosive, 527
Plugs and Sockets, Adjustable, 730
* P.M.” Series, The Mullard, 667
P.M.2 and Cossor Point One, 191
Point of Criticism, A, 283
—— -to-Point Tests in Theory and Practice, 800, 830
- -to-Point Tests, 184, 220, 204
Polarity of Extension Leads, 15
~——— Problem, Another, 787
Puzzle, A, 560
Polar-Three Receiver, 707
Policy, A Reiteration of Our, 323
Popoff, The Russian Pioneer, 431
Porcelain Rod Aerial Insulator, 483
Portable, Abroad With a, 393
Frame Aerial, 877
- Receiver for Loud-Speaker Work—a Set for
Daventry, 176
—— Sets {Buyers"® Guide}, 655
- Sets, H.T. Battery for, 304
—— Sets, Valves in, 108
~—— Short-Wave Tests with a, 94
——— Superheterodyne, 34
Portables and Portability, 1756
Postbag, The Week's (see also under Correspondence),
105, 204, 320, 496, 689, 85
Post Office Central Receiving Station, 761
Power Transforners, Small, 5
Valves, Choosing, 799
Valves on the Push-pull System, Using, 370
-~ Valves, Safeguarding, 702
- Valves, Use for \Worn-out, 871
Practical Direction Finding, 193
Hints and Tips, 15, 57, 83, 121, 155, 183, 219, 253,
2056, 357, 397, 417, 447, 477, 519, 541, 567, 599,
629, 701, 739, 765, 799, 829, 871
Preece Instals the First Practical Wireless System, 167
The Early Experiments of, 131
Preventing Corroded Terniinals, 126
Primary Impedauce ? Turns Ratio or, 497
Problem of Inductance, A, 408
Problems, Readers’, 31, 69, 107, 173, 205, 243, 281,
321, 369, 108, 166, 497, 532, 559, 587, 622, 691,
729, 752, 821, 851, 885
Progranime for 1927, The, 853
—— Selector, Automatic, 819
Protecting the Valves, 599
Puradyne L..F. Transformer, 816
Push-pull Systemn, Using Power Valves on the, 370

Quality in Broadcast Reception, 763
Quartz Technique, 95
Q.S.L. Cards, Voluntary Distributors for Overseas, 664

Radio_ Services, Oversea, 305
Ship ' Telearch 1.,” The, 569, 673
Show, The Paris, 665
- -Telephony in the Air, 41
Reaction Circuit, Selective (Pat. 256,689), 801
- Coil Connections, 730
—— Control, 154
—— in a Neutralised H.F. Amplifier, 295
—— {Wireless Circuits), 127, 163, 233
—— with a Crystal Recciver, 173
Readers, Novelties from our, 92, 120, 154, 198, 290,
336, 380, 412, 444, 480, 516, 543, G28, 730, 760,
796, 836, 860
— Problems, 31, 69, 107, 139, 173, 205, 243, 281,
321, 369, 408, 435, 466, 497, 532, 559, 587, 622,
691, 722, 752, 787, 821, 851, 885
Reading Battery Voltages, 358
——- Circuit Diagrams, 289
Receivers, Buyers' Guide to, 611, 783
Reception Out of Doors, 56
Recruiting Campaign, The, 623
Reducing Valve Capacity, 380
- Valve lmpedance, 830
Reflex Circuit, A {Pat, 251,374), 89
—— Circuit, Four-electrode, 48
—— Neutrodyne, The Roberts, 206
—— Receiver, Frame Aerial (Pat. 250,688}, 802
—— Receivers, 21, 57, 206, 324, 670, 702
—-— Receivers, By-pass Condensers in, 546
—— Reinartz Receiver, A, 57
—— The Simplest, 324
Regenerative Receiver, A Slngle-valve (Dissected
Diagrams), 296
—— Receiver, A Single-valve (Dissected Diagrams),
800

Reinartz, A Two-range, 790

—— Hint, A, 220

Receiver, A Single-coil, 358, 830

—— Receiver, Throttle Coatrolled, 370

—— Unravelled, 722

Reisz Microphone (Pat. 238,47G), 815

Reiteration of Our Policy, 323

Relay for Remote Control : Combined Earthing and
Battery Switch, 227

—— Riddle, A, 498

Remote Control (Editorial), 437

—— Control, A Set for, 669

~— Control Switch, Clockwork, 772

—— Control Switches, Dangers of, 108
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Replacing Aerial Rope, 760
Resistance-Capacity Aniplifier, Switching a, 86
—— -Capacity Coupled ‘* Everyman's Four,” A, 852
—— -Controlled Reaction (Pat. 260,359), 883
——— -Coupled Amplifier, A Two-valve, 740, 766
-Coupled Amplifier (Pat. 258,315), 815
-Coupled Amplifier, The, 587
-Coupled L.F. Amplifier, Switching a, 599
or Transformer Coupling ? 478
\Vire, 57
Wire-wound, 32
Reversal Lffect, A, 691
Review of New Apparatus, 67, 102, 126, 166, 203, 228,
304, 319, 453, 527, 580, 721, 749, 771, 846, 881
Rhodesian Cal! Signs, 473
Rice Neutrodyne, The, 408
Righi's Experiments with the Hertzian \Waves, 461
R.K. Loud-speaker, The, 775
Roberts Rellex Neutrodyne, The, 206
Ruben Rectifier, The, 423

Safeguarding Power Valves, 702
Safety Cord, 860
Saturation of L.F. Transformer Cores, 511

or Satisfaction, 821
Schnell Circuit, The, 140

Short-wave Receiver, The Original, 281, 370
Screen and Balancer for Dual Coudenser, Combined,
200

Secret Switch, 543
Selective Crystal Receivers, 85, 121, 219
Reaction Circuit (Pat. 256,689), 801
Sensitive Loud-speakers, 800
Two-valve Receiver, A, 559
Two-valve Receiver, Improving the, §21
Valve Relay, 188
Sets, Buyers’ Guide to, 641, 783
Short-Wave Coils, Igranic, 301
-Wave Development in Russia, 196
-Wave Experiments in the Land of the Midnight
Sun, 351
—— -Wave Supersonic Reception, 882
-Wave Tests with a Portable, 94
-Wave Transmissions, 221
-Wave Transmissions, Commercial, 76
Wavelengths, Time Signals on, 679
Waves, Adapting a Receiver for the, 829
Waves, Transmission on, 854
Show, Olvmpia, 283, 291, 381, 421, 422
Shunting Condensers, Correct Value of, 282
Condensers Superfluous, When are, 206
Siemens Super-Radio Battery, 454
Signal Fading, Wireless, 181
Simplest Reflex, The, 321
Single Coil Reinartz Receiver, 398, 830
.Control Three-valve Set, Economical, 284
Stage H.F. Awplifier with Anode Detector, A,
G0V, 630
-Valive Loud-speaker Set, A, 691
-Valve Receiver, Point-to-point Tests of a, 184
-Valve Reflex Receiver, 670, 702
-Valve Regencrative Receiver, A, 2h6, 692, 800
-Wire Loud-speaker Extension, A (Hints and
Tips), 183
*“ Six-sixty ”’ and Ccsimos Valves, 779
S.LC,S.L.W,orS.LF.? 435
Smaltl Power Transformers, b
Transforners for Mains H.T,, 28
Smoothing Condensers in Battery Eliminators, 552
Soldering, 29
- Hint, A, 516
Solid Dielectric Condensers, 559
South African Transmitters, 748
Spacing Strips, 796
Spacing Template, 516
Stabilised Amplifier {Pat. 257,122), 610
Stabilising Amplifiers {Pat. 260,321), 884
— High Frequency Amplifiers (Pat. 237,533), 712
Stable and Efficient Five-valve Circuit, A, 31
Standard Aerial, The, 830
S.T. and Octron Series, The, 839
Staple Driver, The Marple, 102
Statlon Log, 719
Step-by-step Wiring in Theory and Practice, 296, 358,
298, 118, 418, 178, 520, 512, 568, 600, 630, 670,
702, 740, 766
Straight Line Frequency Condensecr, Formo, 228
Sumuner Radio in America, 229
Superheterodyne, An Cficient, 321
Attachment, A, 851
Interference, 521
Portable, 34
Supersonic Circuit, A (Pat. 252,789), 236
Reception, Short-wave, 882
Sets, ** Liberty,” 721
- Transformers, 631, 630, 715, 777
Supporting Long Counecting Wires, 200
Surface Insulation, Improving, 336
Suspense, 109
Switching an 0.V.2 Receiver with Jacks, 122, 156
—— a Resistance-capacity Anplifier, 86, 599
—— a Standard O.V.l Receiver, 16
a Two-stage L.F. Amplifier, 58
Choke-atnplifier, 120
L.F. Amplifiers, 243, 335
System of Coil Mounting (Pat. 253,767), 367

Tapped Choke, Controlling Volume by a, 244

Tea Tray, A New Use for a, 722

Telearchics : The Wireless Control of Machinery, 255,
445
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** Telearch 1.,” The Radio Ship, 569, 673
Telephone Connections, 155
-—— Distribution Leads, 860
—— Leads, Testing, 154
Television Schemne, A (Pat. 252,799), 367
Template, Spacing, 516
Terminal Indicator, 120
Terminals, Connecting, 477
on Ebonite, Mounting, 156
Tester, A Simple, 357
Test for Distortion, A, 739
Testing a Frame Aerial Set, 121
a Neutrodyne, §6
a New Recciver, 296
Filament Voltage and Current, 444
-—— Telephone Leads, 154
Wiring, 516
— With Dry Battery and Phones, 800
Tests for Overloading, 417
for Trarsmitters, Low-power, 534
——— With a Galvanometer, 872
That Aerial Problem, 27
Thermionic Aerial Anuneter, 611
~— Valves, Life Tests on, 8314
Valve, The De Firest Introduces the Third
Electrode, 809
Throttle-controlled Reinartz Receiver, 370
Time Signals on Short Wavelengths, 679
Tins or Toroids ? 281
Tone Control Unit, A, 497
Topics, Current, 13, 49, 87, 124, 161, 189, 225, 263,
303, 361, 395, 419, 449, 485, 514, 544, 573, 601,
635, 671, 703, 737, 769, 803, 837 867
Toroids, Tins or, 281
Tracking a Concealed Transmitter, 83
Trade Notes, 26, 50, 132, 171, 266, 362, 488, 528, 552,
580, 6uY, 639, 736, 846
Transatlantic Wireless, 831
‘Transformer-coupled L.F. Amplifier, Two-stage, 568
- Coupling, Resistance or, 478
Mounting (Pat. 256,075), 465
Transformers for Mains, H.T., Small, 28
Supersonic, 631, 680, 715, 777
Transmission on Short Waves, 854
“Transmissions, Identifying, 561
Transmlitter-receiver for [wo-way Woerking, Low-
power, 247
Transmitters’ Notes and Queries, 18, 66, 96, 119, 200,
262, 302, 364, 379, 132, 458, 473, 518, 550, 574,
620, 627, 679, 708, 748, 761, 807
Transmitting Licences for Belgian Ainateurs, 835
on 45 Metres, 577
Trickle Charger for L.T. Batterics, 51
‘Tuned Anode Broadcast Receiver, Neutralised, 534
‘Tungsione Accumulator, The, 279
Tuning Difficulty, A, 851
Note as an Aid to Adjustment, The, 871
The * Untuned " Acrial Circuit, 799
Turns Ratio or Primary Impedance, 497
Two-circuit Tuner, 219
-Coil Holder, Cam-driven, 126
-Range Everyman’s Four, 500
-Range Reinartz, 790
-Range Voltmeter, Using a, 183
-Stage L.F. Amplitier, A, 398, 418, 872
-Stage Traunsformer-coipled L.F. Amplificr, 568
-Station Trausmissionsk'l'he, 1
-Voltage H.T. Battery Eliminator for A.C.Supply,
207

Underground Aerial, An (Pat. 256,837), 780
Unique Circuit, A, 176
Universal Detector Amplifier, A, 107

— Three-valve Receiver, 210, 267, 317
Unreasonable Delay, 1
* Untuned " Aerial Circuit, Tuning the, 799
Useful Circuit, A, 466

Values for the Low-frequency Amplifier (Wireless
Circuits), 741
Valve Ampiifier, A Peculiar {(Pat. 256,998), 712
Amplifiers, 313
Bases, Loose, 4
- Capacity, Reducing, 380
Characteristic Surfaces, 185
—— Curves, Misleading, 139
—— Drop, Big, 859
——— Holder, Glass, 228
——— Impedance, Reducing, 830
— or Crystal Rectification, 397, 417
Relay, Sensitive, 188
Testing Unit, Simple, 159
to Use in a Wavemeter, The, 135
Valves and Couplings, Matching, 57
Cheaper, 218
——— Choice o1, 436
—— in Portable Sets, 198
Protecting the, 599
\We Have Tested, 191, 667, 779, 839
Vanishing Volts, 692
Variable Condensers, Choosing, 519
heostat, Baseboard, 881
Variometer Dial, Mounting a, 220
Vernier Adjustment, An Inexpensive, 771
Condenser Control, 527
Condenser Control, An Improvised, 85
Rheostat, 580
Voltmeter, H.T., L.T., 882
Mounting a, 629
Voluine, Distant Control of, 293
Voluntary Distributors for Overseas Q.S.L. Cards, 664

- " ﬂlélei

. e E—

P,y v



www.americanradiohistory.com

Waterprooted Aerial Insulator, 126

Watmel Autochoke, The, 166

Wavelength, Frequency and, 149, 282

Problems, Europe’s, 91

—— Scheme, Geneva’s, 311

Wavelengths of European Stations, New, 700

Wavemeter and Filter, G.R.C., 453

~——— Design for a, 481

for the Broadcast Listener, Simple, 662

—— The Valve to Use in a. 135

Wavemeters, Plezo-Electric, 65

Westminster, Wireless at, 14, 50, 38, 162, 190, 672, 801

Weston Plug, 67

When are Shunting Condensers Superfluous ? 206

Who Neutralised First ? 207

Why V)ei'y Long Waves are Useless for Broadcasting,
244

A broad with a Portable, 303

Abu Zabal Wireless Station, Cairo, 306

A.C. Mains Unit, 7, 8, 9, 10, 11, 12

Acoustic Retlection, 506, 507, 508

Adaptor for American Valves, 749

Adjustable Filament Resistance, 623

—— Loud-Speaker Movement, 48

—— Plugs and Sockets, 730

“ Adventuress ' S.Y., from which Short-wave Tests
were conducted, 3:31

Aerial Ammeter, Thermionic, 611, 612

and Station Buildings at Northolt, 307

—— Down-Lead, Method of Bracing, 480

——— P’roblem, That, 27, 28

—— Systein, Underground, 780

Air Liner's \Wireless Cabin, New, 8033

Air, Radio-Telephony in the, 41, 42, 43, 44

Al Fresco Wireless (Golders Green and Hendon Radio
Society), 13

Alternate Potentiometer Connechons, 357

Amateur in Antwerp, An, 804

Transmitting Stations, 66, 96, 138, 190, 264, 432,

708, 784

American Amateur Station, An (Mr. R. D. Craig,
\Vheeling, West Va.). 785

—— Freight Trains, \Vireless on, 189

— Valves, Adaptor for, 744

America, Programmes from, 133

Summer Radio in, 229, 231

Anplifier Performance, Modern (Curves), 861, 862

Amplifiers, Latest in, 704

Aneloy Four-electrode Valves, 846

Another Polarity Problem, 787

Antwerp, An Amateur in, 804

Army Wireless, 140

Artic Valve Holder, The, 744

Ashley Plug and Jack, New, 279

Athol Earthing Switch, 528

Australia, Energy in (Station Owned by Mr. J. Harding)
1]6

Australian Style, Broadcasting—, 719

Autochoke, The Watmel, 166

Automatic Earthing Switch (Pat. 4564,851), 184

Programme Selector, 819

Awaiting Daddy's Return (Sir Alan Cobhaw's Wife
and Sou}, 485

Babs and Her Pets, 162

Back-of-Panel Coil Holder, 628

Haird Televisor, The, 301

Balancing Condenser with Indicating Dial, Gambrell,
228

Baseboard Mounting Resistance, Peerless, 882

Mounting Rheostat, Loriostat, 881

Battery Connections, I'lash-lainp, 444

—— Eliminators (diagrains), 2

B.B.C. Dinner, At the, 838

B.B.C.’s Amphifying Equipment, 870

Bean, The Vireless, 875, 876

Berlin Wireless Exhibition, The, 474, 475, 476, 597, 598

Blank Silver Marshall Former and Contact Ring, 304

Blind, Wireless and the, 703

Bobbin F;)rmcr for a Non-inductive Wire Resistance,
73

Bodmin Transmitting Station (The Wireless Beam),
613, 614, 615, 616, 617

Branly, Prof. Edouard, 363

Bridgwater Receiving Station, 309, 705, 706, 707

Britain's liiggest Voice (Liverpool Cathedral Organ),
869

British Radio Convention, First, 450

Broadcasting, An Ancient Ceremony, 781

—— —Australian Style, 714

from a Ship (Swedish Motorship ¢ Gripsholm "),
201

the Pipes, 425

Broadcast Receivers, 747, 795, 863, 864, 865

Brooker, Mr. Victor (Ship’s Wireless Record), 636

Brooklands, Spreading the News at, 225

Budd, Cup Awarded to Mr. H. for an ** Everyman 4,”

737

7
Building a Loud-speaker (Pleated Diaphragm with
Coil Drive), 142, 143, 144
a Model Boat (“ Telearch 1.”"), 847, 848, 849
Buiit-up Former for Frame Coil Winding of Portable
Receiver, 380

Willoughby Smith Links the Fastnet Rocks with
Mainland, 93
Winding Air-spaced Coils {Pat. 254,390), 184
—— Anode Resistances, 739
—— a Resistance, Non-inductively, 821
Wireless Air Liners, 5582
——— and the Blind, 723
and the Gramophone, 399
at Westminster, 14, 50, 88, 162, 190, 672, 804
——— Beam, The, 613, 705
— Beam, The: A Noteonthe Workof the Piouneers,
875
—— Circuits in Theory and Practice, 59, 127, 103,
233, 313, 427, 4565, 741
Clubs and Societies, 444
Fog Signals, 68
in the Desert, 612

ILLUSTRATIONS

Bull, Sir William, M.P. (at the Radio Dinner), 395
Burndept Ethophone I11., 8¢3, 864, 865

Cabinet for Honie Constructors, Hobbles’, 721

Carnarvon Wireless Station, 30U

Centre-tapped l.oading Coil for Franie Acrial, 730

Charging Batteries {rom the Mains, 587

Chathield, Vice-Admiral Sir Alfred E. M., K.CB,
K.C.M.G., C.V.0,, 337, 338

Choice of a Wireless Set, The, 637, 638, 639

Choke Amplifier Switching, 120

Coupling Unit, 712

Christmas Novelties, 731, 732, 733, 734, 735, 736, 767,
768

i
Clarendon, The Earlof, 529
Classics, The {Members of the Wireless Orchestra), 238
Cleartron Condenser with Die-cast Plates, 166
Clerk Maxwell, James, 301
Clip Connector, 380
Cobham, Mrs., and Son, Awaiting Daddy’s Return, 48
Coil Holder, Back of Panel, 628
—— Mounting, Plug-in, 367
Winding, Method of Keeping Wire Taut for, 92
Combined Earth Pin and Acrial Support, 412
—— Loud-speaker Receiver, Two-valve, 604, 695,
696, 697, 698, 699
Spade Terminal and Secret Switeh, 543
Components and Accessories, New (The Wireless
Show), 339, 340, 341, 342, 343, 344, 315, 346,
347, 348, 349, 330, 351, 352, 353, 354, 855, 356
Concealed Transmitter, Tracking a, 83, 84
Condeuser Control with 10-in. Dial, 860
— Vaues of a Compact S.L.F. Condenser, 464
Condensers, Types of (I'requency and \Wavelength},
131, 153

, 15:
Cone Loud-speaker with “ doped " fubric Diaphragm,
801

Couical Loud-speaker Diaphragm and Baftle, 845

Connecting Leads, Finishing ofi, 477

Connectors with Porcelain Insulation, 799

Construction and Operation of the Rotary Relay
(Radio Ship “* Telearch 1.”), 673, 674

Contentment on the Canal, 106

Coutrol in the Studio (2LO), 837

Copenhagen, Denmark’s New Station at, 618

Cossor ** Point One "’ Valves, 192

* Country "’ Three, The, 468, 469, 470, 47t, 472

Coupling Indicator for Coils mounted behind Panel, 543

Coventry Transmitters’ Association, Members of the,
L

7

Covered Parnel, 336

Critic Geared Coil Holder, 882

Crystal Contact, Improved, 92

— " Detector with L.I'. Amplifier, 542

——— Reception, Frame Aerial, 151, 462

— Sets, Loud-speaker—How to Make them Work,

o

i
Set, The ** Mural,” 410, 411
Cutting Grooves in Spacing Strips, 796

Davis, Receiver of Mr. A. E., 620

Decko Sub-panel Bracket, 52

Denmark’s New Station at Copenhagen, 618

Design for a Waveneter, 481, 152

Designing Low Loss Reeeiving Coils, 751, 755, 756,
757, 811, 817 813

Detector L.F. Receiver, A Two-valve, 478

——— L.F. Recciver, Point-to-poiut ‘T'ests of a, 220

Direction Finding, Practical, 193, 194, 195, 196

Dissected Diagrams, 16, 58, 86, 122, 156, 131, 220,
254, 206, 358, 39, 113, 448, 17K, 520, 542, HGX,
600, 630, 670, U2, T40, 766, 80U, 830, 872

Distortion in Land Lines, 574, 874

Dominion Premiers at Rugby, 671

Double-cone Loud-speaker Diaphragin, 367

Double-weave Coils, Former for Winding (Pat. 451,590),
484

Earthing Switch, Athol, 528

Earth Pin and Aerial Support, Combined, {12
Ebonite Panel for a Testing Unit, 357

Echo of the Test Match, 275

Eckersley, Capt. P., 224, 659
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Wireless in the Wilds, 216

Pioneers of, 17, 93, 131, 167, 199, 239, 265, 301,
363, 431, 461, 187, 523, 551, 581, 677, 70Y, 747,
773, 809

Set, The Choice of a, 637

Signal Fading, 18!

Without Weight, 77, 380, 166

World Buver’s Guide, The, 641, 783

Wire-wound Resistances, 32

Wiring Hint, A, 799

—— Testing, 510

Worn-ont Power Valves, A Use for, 871

#Z " Code, International, 627

Economical Single-control Three-vawve Set, 284, 285,
986, 2R7. 288, 289

“ Economy Two " Loud-speaker Set for the Local
Station, 562. 563, b1, 55, 566

Eddyslone Intervalve L.F. Transformer, 102

Cdison, Thomas Alva, 17, 747

Lgvpt, A Listener in, 366

“ Ekeo H.T. Unit, 203

Electradix Remote Conirol Switeh, 772

“Elite” Oil-covered Battery of Semi-submerged
Type, 483

Energy in Australia (Station Owned by Mr. J. Hard-
ing), 96

Ethophone 111, Burndept, 863, 36 1, 863

Europe’s Most  Powerful Station ?
Station), 813

Evervinan's Four, Two-range, 500, 501, 502, 503, 501,
505
Four-valve ' Receiver, 110, 111, 112, 113, 114,
115, 145, 116, 147, 148, 535, 331

Three-valve Receiver, 540, 591, 592, 593, 5041, 595,

687

Excelsior Valve Holder, The, 881

Experiments with Kite Aerial (Guildford and District
Wireless Society). 14

Extension Handle for Grid Leak Adjustment, 154

{Langenburg

Famous Norwegian Statiou, \ (Oslo), 880
Fatherland, A Transiitter in the, 264
Fessenden. Reginald Aubrey, 109
Filament Fnse Connections, 112
—— Resistance, Adjustable. 628
Voltage and Current, Testing, 444
Film Producer, Wireless Aids the, 303
Finishing-off Connecting Leads, 177
“ Finland Calling ' (!elsingfors Military Station), 54
“ Finlandia ** (Helsingfors Broadcasting Station), 407
First Briti<h Radio Convention, 45}
Fixed Condenser Connections, 120
Fixing Tinfoil Band for Using Mains as Aerial, Method
of, 422
Flash-lamp Battery Connections, 414
Fleming, Dr. J. A, F.R.S., 161, 773
Flexible 11.T. lecads to Prevent Mistakes in Con-
necting Batteries, 380
Floating Batteries for L.T. Supply, 802
Forest, Dr. Lee dc. 804
Former for Frame Coil Windings of Portable Receiver
Buiit-up. 380
_ for H.F. Choke Luilt from Filament Rheostat
Bases, 114
for Winding Double-weave Coiis (Pat. 454,300)
481
Forino Straight Line Frequency Condenser, 228
Forty-five Metres, Transinitting on, 077, 578, 379
« Four-vaive, liveryman’s,” Receiver, 110, 111, 112
113, 111, 115, 115, 146, 147, 148, 333, 334
Frame Aerial Crystal Reception, 451, 452
— Aerial, Portable, 877, 818
Franklin, Benjamin, 199 »
Frequency and Wavelength—Types of Condensers
151, 163
Fretwork Loud-speaker Cabinet. Lissenola, 772
Fundawmental Receiving Patents (Diagrams), 99
Fuse Holder Converted for Use as Lightning Switeh, 108

Gambre!l Balancing Condenser with Indicating Dial,
228

Gambrell Set in the Australian Bush (Wireless in tb
Wwilds), 216, 217, 218
Geared Coil Holder, Critic, $32
Dial, Kurz Kasch, 771
Dial with Spring Action, 530
Geeko High Teusion Accumulator, 832
Generator, A Portable (Fquipment Used in Hamp-
shire Manceuvres), 3406
Gernany's Acrial Restaurant, 374
“ Gilbert and Sullivan "' Flavour, The, 106
Glace Bay Station, Newfoundiand, 678
Gramophone, \Vireless and the, 344, 100, 401, 402,
403, 401
G.R.C. Wavemeter and Yilter, 453
Grid Leak Adjustinent, Extension Handle for, 164
—— Leak Clip, 796
—— Leak Panel, 516
——— Leak Substitute, 760
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“ Gripsholm,” Swedish Motorship (Broadcasting from
a Ship), 201

Guide to the Show, 291, 292, 293

GX 6MU, Apparatus Used in Station {on s.s. “ Lord
Antrim " and * Carrigan Head,") 432

Harmo Permanent Detector, 881
Harriss, Mr. G. Marshalt, M.A., M.LLE.E., 804
“ Hartley ** Detector Circuit, A, 418
Headphoue Iinproveinsent, 92
Heaviside, Oliver, 187
Helsingfors Broadcasting Station (*
Hertz, Heinrich Rudolf, 239
H.1E0 Amplifier with Anode Detector, A Singie-stage,
600, 430
and Detector Receiver, Point-to-point Tests of
an, 254
Choke Built from Filamment Rheostat Bases,
Former for, 14t
High Tension Accumulator, (ieeko, 882
Hobbies’ Cabinet for Home Constructors, 721
Hospital Set installed by Amateurs at Clare Hall,
South Mimms, 808
-— Set, World's Largest (North Lvington Infirmary,
Leicester), 420
H.T. Accumulator Cells, Device for Filling, 198
Battery Llumnator, ‘Two-voltage, 297, 298, 299,
QUU
— Leads to Prevent Mistakes in Counecting Bat-
teries, Flexible, 380
L.T. Voltmeter, 832
Hughes, Prof. David Edward. 265
Hypower 7 Porcelain Aerial Insulator, 4535

Finlandia,”) 407

tdeal Combination, The (Side-car
valve Receiver), 635

Idea! Picnic, The, 72

Igranic Short-wave Coil, 30t

Improved Lead-in foint, 796

Lead-in Tube, 628

Increasing the Range of the Nucleus Receiver, 824,
825, 826, 827, 428

In Essex with a Portable Transmitter, 263

—— the Good Old Days (Wireless Room at CXX), 97

Inexpensive Long Range Receiver, 438, 430, 4.0, 411,

2, 443

Insulator for the Aerial Down Lead, Roof, 336

Intervalve L.FF. Transforner, Eddystone, 102

Iraq Goverument \Wireless Station at Rutbah, 612

I.R.G,, Experimental Transmitting Station of Ii
Radiogiornale, Milan, 66

Iron-cored Supersonic Transformers, 63-+

colitaining  Multi-

dazz Band, Mr. Jack Hylton’s (Which do You Prefer 7}
238

Jig for Assembling H.F.
N3G

Junction Box for Telephione Lxtension Leads, $tit)

Transformer Spacing Strips,

K.D.K,A.'s 500.1 Metre Transmitter, 115, 414, 415, 1106

Kite Aerials, Experiments with (Guildford and District
Wireless Society), 14

Kurz Kasch Geared Dial, 77

Lamp Holder for Panel Illurnination, Plug-in, 760

Lamplugh Lightning Arrester, 67

Land l.ines, Distortion in, 873, 876

Latest in Amplifiers, 04

Lead-in joint, Tmproved, 796
-in Tube, Improved, 628
-in Tubes, Loose, 29

Learning to Rouse the [ther, 745

Lee de Torest. Dr., 809

L.F. Amplifier, A Two-stage, 398, 418, 568, 872
Amplifier Comlectlon: 120
Amplifiers. Switching, 335
Transformer, Plug-in (Pat.

Liberty " Supersonic Units, 721

Lightning \rrester, Lamplugh, 67
Switch, Fuse Holder Converted for Use as, 198

Lissenola Fretwork Loud-speaker Cabinet, 772

Lissen Transformer Coustruction, 750

Listener in Fgvpt, A, 366

Listening for Strike News ? 865

Livcrptgol Cathedral Organ (Britain’s Biggest Voice),

56,1175), 165

Loading Coil for Franie .\Aerial, Centie Tapped, 730
I.odge Sir Oliver, 551
Log, Station, 749
London Suburbs, Wireless in, 812
Long-range Receiver, Inexpensive, 438, 449, 410, 141
42, 143
Loose Lead-in Tubes, 200
Lord Mayor’s Show, A Microphone at the, 685
Loriostaf B.;s«.lvo.nd Mounting Rheostat, 88I
Loud-speaker Characteristics, 805, 806
- -Spea}\er Crystal Sets —How to Make them Work.
-Speake1 Diagram aud Baltle, Conical, 845
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-Speaker Efficiency, 277, 278
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G405, 696, (07, n‘)8 6049
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Working, 247, 218, 240, 250, 251, 252
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Two-way

Mains H.T., Small Transfo¢mers for, 28

Making the Most of Summer (Sheffield & District
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Man and the Meter, The (Capt. P. . Eckersley), 659

Manchester Manoruvres, The, 601

—— Show Exhibits, 04, 605, 606, 607, 608, 604
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0:3

Maps and Wireless Waves, 73, 74, 75

M.ALP. Tuning Coil, 881

Verni-Nob, 77t

Marcoui Bridges the Atlantic, 677, 678

Guglielmo, as a Child, 525

Guglielmo, During the Days of his

Experiments, 523

—— - Senatore G., 581, 831

Marconi’s Birthplace, the Villa Grifone, 526

Marple Staple Driver, 102

Martin, Experimental Statlon owned by Mr. E. R., 138

\[axwell, James Clerk,

McCance, Mr, '\orman, 189

Method of Fixing Tintoil Band for Using Mains as
Aerial, 622

Microphone 1t the Lord Mayor's Show, A, 685
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Model Boat, Building a (** Telearch 1.}, 8147, 818, 814

Moddern Amplifier Performance (Curves), 861, 862
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More Christias Novelties, 767, 768

Morton's Movable Transmitting Station, Mr. €., 708

Mmorisit's Tour, The, 372, 373, 374, 375, 376, 377, 378,
379
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Multiple Cone Loud-speaker Diaphragm, 48

*“ Mural "’ Crystal Set, The, 110, 411

‘“ Musicalpha V' Loud-speaker, 814

Music in a Perfect Setting, 103

Earlier

Netagiass Valve Holder, 228
Neutralised Tuned Anode Broadcast Receiver, 534,
533, 536, H37, 53R, 534
New Air Liner's Vlreless Cabin, 803
Chairman. The (The Earl of Clarendon), 529
Compouents and Accessories: The Wireless
Show, 330, 340, 341, 342, 343, 344, 345, 384G,
347, 348, 349, 350, 351, 352, 353, 304 &
Dotiinion Beam Service (lioduun), 573
Receiving Station at 2 RN, 14
Test for Valves, A, 859
Theory! A, 545
York Exhibition, The, 504, 510, 511, 512
News from the Spot (Mr. Norman McCance), 489
Nickel Steel Storage Batterv, 453
Night Lights (Berlin Broadcasting Station), 459
Northolt, Aerial and Station Buildings at, 307
Norwegian Station, A Famous (Oslo), 880
Novel Advertising . Stereoscope for Showing Receiving
Equipinent, 67
Radio Car, A, 888
Novelties, Christinas, 731, 732, 733, 734, 735, 730, 707,

768, -
Nucleus Recejver, ’rhe 724,725, 726, 727, 728, 720, 324
26, 826, 827, 828
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Olvmpla Exhibition, New Sets at, 381, 382, 383, 384,
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Onemelcr The, 524
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the Scent, 84
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Oslo, A Famous Norwegian Station, 880
The Transmitter at, 880
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35, 36, 33, 39, 40
Qverseas l\adlo Services, 305, 306, 307, 308, 309, 310
0-V-1 Receiver, Switching a Standard, 16
0-V-2 Receiver with Jacks, Switching an, 156

Panel, Covered, 336
Paris Radio Show Exhibits, 665, 666
Peerless Basehoard Mounting Resistance, 832
Penang, Wireless tn, 157
Penholder Extension Handle, 796
Pertorated Connecting Strip (Pat. 253,512), 484
Picture l‘ran<1111551on, Wireless (Vienua Broadeasting
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Piezo-Electric \\7avemeters 63
Pipes, Broadcasting the, 42.)
Pleated Diaphragm with Coil Drive (Building a Loud:
speaker), 142, 143, 144
Plug-in Coil Mounting, 307
-‘n Lampholder tor Panel {llumination, 760
in L.F. Transformer, (Pat. 256,075), 465
Plugs and Sockets, Adiustable, 730
“ Point One " Valves, Cossor, 192
-to-Point Tests in Theory and Practice, 800, 830
-to-Point Tests of a Detector-L.F. Receiver, 220
to- Pomt Tests of an H.F. and Detector Re-
ceiver, 254
‘to-Point Tests with a Single-valve Receiver, 184
Polarity Problein, Another, 787
l'esting \!ams for, 560
Polar-Three Receiver, The, 797, 798
Poldhu Wireless Station, 677
Popofl, Alexander Slrep(mo\\ltch, 431
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Portable, Abroad with a, 393
——— for Long and Short \Vavelengths, Single Valve,
77, 78, 79, 80, 81, 82
Frame \erml 877, R78
—— Generator, A (Eqmpment Used in the Hampshire
‘\Ianoeuvres), 306
—— Music for the Evening's Dance, 231
Receiver for Loud-speaker Work, 176, 177, 178,
179, 180
- Superheterodyne for Outdoor Work, 34, 35, 36,
37, 38, 39, 40
- Transmitter, o Essex with a, 263
Portabout, Carr's—A Three-valve Portable Receiver
20

Bl

Post Office Central Receiving Station (St. Albans),
761, 762, 763

Potentiometer Connections, Alternative, 357

Power Transformers, Small, 5, 6

Practical Direction-Finding, 193, 194, 195, 196

Preece, Sir William H., 131, 167

Preventing Vibration of Long Connecting Wives, 290

Programme Selector, Automatic, 819
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Prominent in Irish Radio—Mr. G. Marshall Harriss,
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Dinner, At the (Sir William Bull, M.P.), 395
Services, Overseas, 305, 306, 307, 308, 309, 310
Ship ** Telearch T The, 561), 570, 571, 572
Society of Great Britain, Transmitter and Relay
Section of the, 168
Telephony in the Air, 41, 42, 43, 44
1AL, Wireless in the, 367
Reaction Coil Connections, 730
Control {Diagram), 154
Receiving Patents, Fundamental (Diagrams), 99
Retiex Receiver, A Single-vale, 670, 703
The Simplest, 324, 325, 326, 327, 328, 329, 330
Regenerative Receiver, A Single-valve, 296, 800
Regentone Battery Eliminator, 203
Reinartz Receiver, A Single-coll, 358, 830
—— Two-range, 780, 701, 792, 793, 794
Reisz Microphone, 845
Relay for Remote Control (Diagrams}), 2
Remote Control Switch, Electradix, 77
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Resistance Capacity Amplitier, Switching a, 86
Coupled Amplifier, A Two-valve, 740, 766
Righi, Augusto, 461
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Ruben Rectifier, The, 423, 124
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Russia, Short-wave Development in, 147

27

Satety Cord, 860
Sarbolt ‘* Shedded " Insulator, 126
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mitter), 83
Switch, Combined Spade Termlua[ and, 543
Seen at the Berlin Show, 597, 598
ou the StandsA[‘urther Imeres(mg Show Items
421, 422
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Ship's Wireless Record (Mr. Victor Brooker), 636
Short-wave Coil, lgranic, 304
-Wave Development in Russia, 147
-Wave Receiver Built by Mr. E.
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Short Waves, Transmission on (Curves), 854, 855, 856
857
Show, Guide to the, 291, 292, 203
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382, 383, 381, 385, 386, 387, 388, 389, 590, 191
392 421, 422
Siemens Super Radio Batterv, 451
Silver-Marshall Former and Contact Ring. Blank, 304
Sinplest Retlex. The, 324, 325, 326, 227, 328, 524, 330
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— Wavemeter for the Bloadcast Listener, 662, 663,
(LY
Single Coil Reinartz Receiver, \, 358, 83
———Contro] Three-valve Set, Economical,
286, 287, 288, 284
Stage H. F Ampllﬁer with

Manley, of

281, 285,

Anode Detector, A,

60, 630 .
—_— -Valve Portable for Long and Short Wavelengths
i, 79, 80, 81, 5

—_—\ al\e Receiv er, Pomt to-point Tests of a, 184
-Valve Reflex Receiver, 570, 702
-Valve Regenerative Recel\el 200, 8UU
6ZP, Amateur Transmitting Station Opelated by Mr.
G. Pailin, 190
Small Power Transformers, 5, 6
‘Transformers for Mains H.T., 28
Smith, Willoughby, 193
bmoothmg Condensers in Battery Eliminators, 552
Soldering Tag for Coil Connections, 240
Spacing Strips, Cutting Grooves in, 796
— Template, 516
Spade lermmal to Flexible Leads, Method of Fitting,

S.P.D. T I\mfe Switch Copyerted to Crystal Detector,
543
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Spreading the News at Brooklands, 225

Staple Driver, Marple, 102

Station Log, 749
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Diagrams), 296, 358, 398, 418, 418, 17%, 520,
542, 568, 600, 630, 610, 702, 740, 766
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Stobart, Mr. J. C., 224
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Summer Radio in America, 229, 231

Superheterodyne for Outdoor Work, Portable, 34, 35,
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Technical Committee of the Union Internationale de
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Telearchics : The Wireless Control of Machinery, 255,
256, 257, 255, 259, 260, 261, 445, 446

« Telearch I.,” The Radio Ship, 569, 570, 571, 572, 673,
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Testing Filament Voltage and Current, 444
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UNREASONABLE DELAY.

T is now well over three months since the Report of
the Broadcasting Commitlee was published, setting
out, as it did, the recommendations of the (ommittee for

THE TWO-STATION TRANSMISSIONS.

rJL“HI*‘. vecent experiment carried out by the B.B.C. in
London, when the 2L.O station and the station at
Marconi House both transmitted independent programmes

the future conduct of the broadcusting service. In view on wavelengths differing by approximately 100 metres,
of the fact that at the end of the has been productive of some
year the new authority is due to $H4ssessstttitssssttsrsttesrsessss  interesting results, but, in par-
take charge and the present CONTENTS. i ticular, a lesson has been provided
licence of the B.B.C. expires, it PAGE which we sincerely hope the
would secm that an altogether § FEPITORIAL iz . B.B.C. will take to heart.

unreasonable delay has occurred  § Barmery EuraiNaTors < } Almost  throughout  Tondon
in the matter of acting upon the % By F. H. Haynes. users ol valve sets found litt]e
recommendations of the Com- § SuatL PoWER TRANSFORMERS b i difficulty in separating the two
mittee. 1t surely cannot be sup- % By W. James. I stations, but over a wide area
posed that the new authority can 3 A4.C. Marys Uxir 7 ¢ crystal users had the experience of
jump into position and carry on 3 By ¥. H. Haynes. § listening  to  two  programmes
smoothly the work of this great § Currexr Torrcs : 13 ¢ simultaneously. We have so re-
organisation without any prelim- $ Pracricar Hints axp Tips 15 ¢ peatedly criticised the B.B.C. for
inary experience.  We had bheen ProNcERS oF WIRELESS, 20 ... 17 i their policy of .organising the
led to understand that, although By Ellison Hawks. $  broadcasting service for the crystal
the official taking over of the B DR VITIES 19§+ user that it is hardly necessary to
B.B.C. would not come about ¢ ppnoe Rucmvers o1 repeat our protests, but it would
until the end of the year, yet the .By D. Ringsbury. seemt that we have now two alter-
new authoritv would have bheen PHAT AERIAL pm:mm o7 b natives : the one heing to continue
constituted by now and would be i L. E C Tﬂ&nson i the policy of serving f(irst the
actively engaged in studyving the T ¢t crystal user, and by so doing cur-
task which it had before it. e SoLDERING, THE Wiy aND WUERE tailing and, perhaps, suppressing
foresee that unless matters are FOTE - 1 progress in the muatter of alterna-
speeded up now the position will LErrEns 10 THE EDITOR 50 tive programmes and better ser-
arise when towards the end of the ¢ HREAPERS’ PROBUEMS 31 § vice, whilst the other is to put the
vear there will be no time or Lw,,.,..”mow,,a,,, voesed Dbroadcast organisation and the

opportunity left for any discus-

sion directed towards modifving one or two of the re-
commendations of the Committee which have not met
with general approval.

The Report of the Broadcasting Committee emphasiser!
the national character of the broadcasting service, and
it would be unjustifiable if the new authority should be
constituted without ample opportunity being given for
consideration and discussion in the House.

6

supply of alternative programmes
first and let the designers of apparatus follow the lead,
provided that no unreasonable changes are made, such,
for example, as alterations of wavelength which would
render existing sets obsolete.

In our opinion the B.B.C. should encourage listeners
to use valve sets rather than shape their policy to meet
the requirements of those who are using the crudest forms
of unselective sets.

&7
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BATTERY ELIMINATORS.

Rectified A.C. as a Substitute for the H.T. and !..T. Batteries.

By F. H.

CONOMY and convenience combined with equal
E efliciency must be the first properties of any device

designed to replace the filament heating and H.7T.
hatteries. Tor operating a single-valve set it is doubt-
ful whether, on the score of economy, any eliminating
apparatus is less costly to run than batteries, while for
working on very small load the attention required by the
filament heating accumulator and the dry cell H.T.
battery is almost negligible. ‘Taking initial cost into
account, it can be conclusively stated that battery elim-
inating or home charging equipments are not worth while
for running the one-valve receiver.

Comparative Cost.

For operating three, four, or more valves, however
the case is very different. 'The cost of the energy con-
sumed from the mains for high-tension battery subistitu-
tion is practically negligible, and the entire apparatus
required can be installed for less than the price of six
battery renewals, but it must not be overlooked that
the life of the valves used in the rectifier is not
indefinite, though, if not overrun, replacements will, of
course, be rare. In making any comparison of the cost
of an H.T. rectifier against the H.T. hattery, it can be

5z
= ’
} upP TO
'\r 160 V.
— 1

Fig. 1.—Simple form of half-wave rectifier

said that the rectifier is the letter proposition assuming
a life of 1,000 hours for the rectifying valves. When
worked well within maximum output capacity, this esti-
mated life will undoubtedly be considerably exceeded.

The Half-wave Rectifier.

The most popular form of A.C. battery substitute in
use to-day is that in which a two-electrode valve, often
a standard receiving valve with the grid and plate pins
bridged across, is used as a half-wave rectifier. By
means of a transformer with primary connected to the
supply mains, a suitable potential is obtained from a
step-down secondary for heating the filament of this
rectifying valve, while a tertiary winding giving a
potential of about 150 to 250 volts is fed to the plate
via the output circuit (Fig. 1). A smoothing equipment
comprising iron cnre choke coils of high inductance and
bridging condensers of high capacity are, of course, re-
quired, and, to be really efiective, constitutes the most
costly part of the apparatus. The periodicity of A.C.
supply is usually 50, and never exceeds 1oo, cycles, and
consequently pulses of unidirectional current are passed
on to the smoothing circuit at this frequency. A high-
tension potential varying from zero to maximum 5o times

A8
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a second is somewhat difficult to smooth so as to give a
perfectly steady potential at the output terminals. The
choke coils, with their property of opposing any change
in the value of the current flowing in the circuit, must
possess exceedingly high inductance to be effective at this
comparatiyely low frequency, whilst the condensers must
be of very liberal capacity in order to serve as current
reservoirs which will not run too low in potential in the
intervals between one charging pulse and the next.

UP TO
150 v

i
7

O+

Fig. 2 —Full-wave rectifier. When the valve filaments are parallet
connected, adjustments of the rhcostat will displace the filament
winding tap from the electrical centre.

It is surprising that apparatus of this simple kind,
making use only of half-wave rectification, is capable of
delivering a constant H.[. potential at the low fre-
quencies met with in domestic A.C. supply.

Full-wave Rectifier.

Full-wave rectification as provided by two rectifying
valves is the next step in advancement and is usually to
be preferred to the half-wave arrangement, firstly le-
cause the frequeacy of the current pulses passed to the
smoothing apparatus is doubled, and, assuming that the
valves are similar to that in the single-wave rectifier, the

> j : \____]
- o L
i 150 V.

‘w|
i

B

= —d
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Fig. 3.—Full-wave rectification with two-plate valve,

current output also is doubled. A slightly increased load
is, however. taken from the supply, but in any case this
is insignificant while the secondary and tertiary windings
need to be doubled in size.

The circuit (¥ig. 2) shows the valve filaments con-
nected n series so that adjustments of the rheostat will
not displace the filament winding tap from the electrical
centre. It 1s quite common practice, however, to wind
the transformer, assuming that the valve filaments are to
be parallel connected.

18
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Battery Eliminators.—

Instead of using two valves, a single valve with two
plates will provide full-wave rectification (Fig. 3).
There is no saving of filament watts by such a valve,
for an emission similar to that of the two valves is still
required, and it therefore virtually comprises two valves
in a common vacuum, while a {ilament burn out is equal
to the simultaneous destruction of two half-wave valves.
In such a valve it would seem desirable, therefore, to
bring out separately the leads to both lilaments, in which

B
‘| = | >

g |

ﬂ +
Fig. 4.—Double filamented valve as a full-wave rectifier.

case the alternative circuit arrangement of Iig 4 could
be adopted.

Glow-discharge Tubes.

Filamentless soft valve rectifiers are in use in the
United States, and a rectifving circuit making use of
such a valve is shown in I'ig. 5.  As in the case of the
neon lamp, a certain initial potential is required bhefore
the path through the valve becomes conductive, and thus
the rectified current has a somewhat different wave form
from the filament type rectifier. Condensers are usually
connected between the negative tap on the transformer
and the point electrodes of the valve, the discharge of
which prolongs the duration of the iectified current pulse
after an initial peak voltage has been reached on each
half-cycle, rendering the point-to-plate path conductive.
This rectifier is entirely satisfactory providing that ade-
quate smoothing apparatus is connected in the output.

Electrolytic.

Rectifiers of the electrolytic type have been experi-
mented with, mostly by amateurs, for obtaining an H.T.
battery substitute. A tvpical electrolytic full-wave recti-
fier is shown in Fig. 6. Rectifiers like this are not in

%O-and ’ i\
L0-1mfd
T

—

Fig. 5.—Soft filtamentless valve rectifier.

general use, mainly owing to the ditficulty of smoothing
the rectified output. The electrolytic rectifier operates
by a process of unidirectional conductivity depending
upon polarisation and oscillograph records of the wave
form of the output reveal brief current reversals. The
plates, until recently, were invariably of lead and alu-
minium, and it must be borne in mind that these plates
will not remain ‘‘ formed,”” making it necessary to first
8
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apply the current through a protective resistance. Such
a rectifier is messy, the solution requires renewing from
time to time, and constant attention 1s needed, owing to
evaporation ; the aluminium electrodes, moreover, become
consumed.

Rotary Rectifiers.

Small motor generators have heen constructed cousist-
ing of an A.C. motor directly coupled to a high-voltage
generator. Here the principal difficulty is that of con-
structing a small self-exciting high-voltage dynamo of
reasonable efficiency. Commutator rippie is, nioreover,
encountered, although this trouble has undoubtedly been
solved in certain anode converters on the market. The
presence of the alternating current field of the motor is
liable to create an appreciable hum in the direct-current
output, unless the two machines are adequately spaced,
efficiently screened, and the coupling between the shafts
constructed of a non-magnetic material.

Heating the Filaments with A.C.

Turning now to filament heating. it may be definitely
said, in spite of frequent statements to the contrary, that
the use ot alternating current is entirely unsatisfactory.
The running of an osciilating detector valve with an A.C.
heated filament will give rise to a hum which can be
heard above the strongest of signals, and, even if a
detector valve running on independent D.C. supply or a

crystal is used, a hum will still Le discernible. Much
— — —0
}3\ |
O ¥ S
|__*97%
S

Fig. 6.—Full-wave electrolyte rectifier.

depends, however, on the filament characteristics of fhe
valves employed, and thick filaments running at high
temperatures give better results on A.C  than do the
thinner dull emitter filaments, where well-defined initial
temperature is required before liberal emission 18
obtained.

Trickle Charging.

Undoubtedly, the best solution would seem to lhe in the
direction of a low-capacily charging set imparting a
steady charge to a small accumulator floating across its
output terminals. The low internal resistance of the
battery is effective in smoothing out the current rises from
the rectilier, although for perfectly rippleless reception it
is, perhaps, advisable to disconnect the charging current
when the battery is feeding the receiver. ‘This system of
trickle charging is an easy solution of the A.C. lilament
heating problem, and several different methods of charg-
tng can be adopted, while the battery will remain in good
condition as a result of never being permitted to remain in
a discharged state. Overcharging, which is detrimental to
a battery, must, of course, be guarded against, and not

A9

wwwW americanradiohistorv com -


www.americanradiohistory.com

Wireless
World

4

Battery Eliminators.—

infrequent attentio.. is necessary as regards the addition
of distilled water. The battery, which may gas liber-
ally, must under no circumstances be housed as part of
the rectifier or receiving set. as the escaping acidulated
moisture will break down the surface insulating proper-
ties of ebonite panels and other insulated parts. A small
electrolytic form of rectifier will keep the battery
charged ; a two-position switch connecting the battery
either to the receiving set or to the charging circuit when
additional contacts set the charger in operation.

Tantalum Rectifier.

The tantalum electrolytic rectifier is better suited to
this purpose, principally because, using sulphuric acid
electrolyte, it can be accommodated in a compartment
with the battery without fear of contamination, but care
must be exercised to prevent traces of the ferrous matter
in the electrolyte gaining access to the accumulator acid.
Water only need be added to the rectifier to make up for
evaporation, and the tantalum plates are not consumed
by continuous chemical reaction.

A valve rectifier as already described for H.T. supply
(Fig. 3) will successfully keep a small battery in con-
dition, though several valves will be needed to give a
satisfactory charging rate. Valves used in this way,
however, will give only limited service, as the life of a
valve depends on the load.

Small Arc Rectifiers.

Undoubtedly the best proposition is that of an *“ arc
rectifier. Half-wave rectifiers working on this principle
and delivering charging currents of 3 to 10 amperes are
well known, but small arc rectifving valves are now avail-
able fitted with electrodes arranged to give, if desired,
full-wave rectification and capable of charging a 6-volt
battery at about 1 ampere.

- O—

30 HENRIES

30 HENRIES

T4 mfds

e | |

-y 4 Mfds 4 mfds
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Fig. 7..—The choke coil in the smoothing circuit niust be of high
inductance, and the condensers of adequate capacity )

In an endeavour to eliminate the use of batteries as
far as possible, it might be pointed out that grid biasing
potentials may be produced across a resistance connected
in a valve grid circuit and arranging to form part of the
path of the H.T. curtent supply. By this means the
grid battery can be dispensed with and the circuit arrange-
ment can be so adjusted that any ripple which is existent
in the plate potential is also existent in the grid biasing

SPECIAL FEATURES IN
NEXT WEEK’'S ISSUE.

NEW

JULY 7th, 1926.

potential tending to nullify the irregularities. Thus a
rise in the plate potential is counteracted by an increase
in the negative hiasing potential applied to the grid.

It must be admitted that the quality of speech and
music reproduction is definitely spoilt by the slightest
hum even although only audible when a transmission
ceases.

Filter Circuits.

Referring to filter circuits, the chief essential is that
both chokes and condensers are adequate in size. The
best arrangement is that shown in Fig. 7, consisting of
two chokes in the positive lead bridged across to the nega-
tive by three banks of condensers.

EEEEN d

£ - —229
Fig. 8 —In this form of smoothing circuit the choke in one of the

leads may become short circuited by being earth connected both
on the mains side and thirough the receiver.

o—

l_

—0—

Rarely in commercial smoothing circuits does one find
a pair of chokes used in this way, and if a single choke
only is to be used it should have a value approaching
100 henries. The principle reason for not adopting the
smoothing circuit shown in Fig. 8 is that, in the event of
an autotransformer heing employed so that the negative
lead is earth connected on to the mains, the section of
the choke in the negative lead becomes short-circuited
when the negative output terminal is earth connected
through the receiver

It is not often realised that the residual hum and
interference existing at the output of the filter are due as
much to radio-frequency effects as to the actual fluctuating
potentials on the line. Many readers must have observed
the click produced on the receiving set when an electric
light switch is turned off, and have heard the hum pro-
ducerdd when a small moror is switched into circuit.
This interference is transferred to the set mainly
by radio-frequency waves, and when the mains are
directly connected to the set this effect is more
marked. Radio-frequency chokes, therefore, of low
self-capacity and an inductance value of about a milli-
henry may with advantage be connected in the H.T.
leads. Bridging condensers between the various H.T.
points of distribution and the filaments in the receiver
are essential. Owing to radio-frequency interference,
earthing on to the mains in the usual way through a pro-
tecting condenser is inadvisable, and the use of the
mains as an aerial which, in any case, can only serve as
a poor collector. is inviting a form of interference which
is difficult to eliminate.

HOW TO BUILD A TANTALUM TRICKLE CHARGER.
PIEZO-ELECTRIC WAVEMETER.

wwWwW americanradiohistorvy com


www.americanradiohistory.com

JULY 7th, 1926.

SMALL POWER

Wireless
Werld

TRANSFORMERS.

A Design for a Valve Rectifier.

By W.

plying A.C. power to the filaments of a valve

receiver and to a rectilier-filter combination for the
plate circuits. We will assume the valves used in the
receiver are of the 6-valt type, and require a maximum
current of 2 amperes at 5.5 volts; this current allowance
is ample, even when power valves are used. We will
also assume that a direct current at approximately 160
volts is required for the plate circuits, a value which is
satisfactory when valves of the 6-volt j-ampere type are
used in the low-frequency and output stages. This volt-
age will have to; be reduced in those instances where the
valves used will not stand prolonged running at so high
a voltage, although it should be remembered that one of
the main requirements for good quality loud-speaker
reception is an ample supply of current at a high voltage.

< UR problem is to design a transformer for sup-

Estimating the Dimensions.

This brings us to the question of the rectifier. Valve
rectifiers are undoubtedly the most reliable, but many of
those interested in the conversion ot A.C. to D.C. will
not wish to use a special rectifving valve, but would
rather use ordinary receiving valves as rectifiers. ‘The
next thing to be settled is the tvpe of valve which will
prove most economical in the long-run. Of course, for
ordinary receivers taking a total plate current of about
15 milliamperes, a power valve of the “D.X.5"" type
with its plate and grid connected together can be used
in each side of the rectifier,
but when the receiver takes a
plate current of 30 milham-
peres or more, as a g-valve
set would when employing
an ““1.5.5.A 77 valve in its
output stage, it would prob-
ably prove to be more
economical to use ‘ L.S.5 "’
type valves.

RECTIFIER

O

i

FILTER TO 5
FILAMENT §
Fig. 1a.—Schematic connec-
tions of a full-wave rectifier.
In practice the rectifying valve
may be as indicated or two
ordinary valves can be used.

Fig. 1b.—Explanatory diagram

of a full-wave rectifier con-

nected to a load through a
filter.

Qur reclifier will be connected as in lig. 1, and the
transformer will require four windings, ons primary for
connecting to the mains (P), two for the rectifier (S, S,),
and one for the filaments of the receiving valves (S,), and
we will assume the main supply is at 240 volts 50 cycles.
We have now to provide windings giving 5.5 volts for
the filaments of the receiving valves, 5.5 volts for the
rectifying valves, and 160 + 160 volts for the plate cir-
cuit of the rectifier.

There are now two things which ought to be considered

10
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before proceeding with the actual design of the trans-
former. The first is that the efficiency of the rectilier 1s
not very high, so that it will not be worth while to take
a great deal of trouble to make the transformer thor-
oughly eflicient. A second thing is, that while a manu-
facturer will design his transformer on a cost basis, the
amateur constructor will more likely be guided by con-
siderations of convenience and ease of construction. FKor
instance, if the amateur has to cut his own core pieces

=

Fig. 2.—Details of the core of the transformer.

from sheet transformer iron, he will probably be desirous
of employing a small iron core with correspondingly
larger windings, while, should he be so fortunate as to
be able to purchase material suitable for the core, he will,
no doubt, make the core as large as possible, so as to
reduce the number of turns of wire in the coils. A’ fur-
ther point of some importance is that the amateur will
find that he cannot put as many turns in a given space
as a manufacturer with his coil-winding machines.

1t is, therefore, to be expected that a home made trans-
former will be a little more bulky than a manufacturer’s
product of the same rating, although this is a matter of
negligible importance.

\We have assumed that our filament circuits will require
5.5 volts 2 amperes each, o1, say, 22 walts and the plate
circuits 15 milliamperes at 160 volts. It will, therefore,
he reasonable to assume that the full load primary cur-
rent at 240 volts will not exceed o.2 ampere. Now the
current to be carried is the, main factor to be considered
when deciding on the size of the wire, and we will choose
No. 18 D .C.C. for the filament windings, No. 38 .C.C.
for the plate circuit windings, and No. 28 D.C.C. for
the primary. These wires wind 297, 5,000 and 1,600
turns per square inch respectively.

A method of design which has proved satisfactory was
given in detail by the writer in 7%e Wireless World of
August 27th and September 24th, 1924. ‘The method,
briefly, is this: I'rom the formula

B = 4.44f ZN x 107",
where E = voltage,
7 trequency,
Z = maximum value of the flux, and

.\ = number of turns,

=
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Small Power Transformers.—

we can find the number of turns by putting in the formula
the known values of 15 and f and an assumed value of 7.
To get an idea of the maximum flux we will assume the
core to have a cross-section measuring 1in. x 1.5in., and
the maximuin flux density to be 60,000 lines per square
inch. Then, assuming 0.8 of the cross-section of the
core is iron, the remainder being occupied by the insu-

° ° ° °
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A b C D

Fig. 3.—\lethod of assembling core pieces. The first layer is
arranged as at A or C, the second layer as at B or D, und so on.

=i

I [ = =

lated surfaces of the laminations, the total flux is 1 x 1.5
X 0.8 x 60,000 0r 72,000 lines. Now the applied volt-
age is 240, and the frequency so periods per second.
Then

240 x 10°

4.44 X 50 X 72,000

Having found the number of turns in the primary wind-
ing, we can at once estimate the turns required for the
secondaries, and thesc work out at 35 each of No. 18
D.C.C. for the two filament heating windings and 1,000
+ 1,000 of No. 38 D.C.C. for the plate circuit winding.
To compensate for the fall in voltage when carrying
current the number of turns in the filament windings may
be increased to 38 each.

The amount of space required for the windings must
now be found and works out at 1.8 square inches. To
this must be added the space occupied by insulating
material, giving a total winding space of, say, 3 square
inches. A trial transformer core can now be drawn,
making the opening or the window of the transformer
3 square inches. From this the weight of the iron can
be estimated, which, in the case of the core of Fig. 2,
works out at about 5 pounds. Assuming Stalloy is used,
the loss in watts per pound for which is about o.73, it
is found that the total core loss is about 3.8 watts.

1.500 turns.

Ly L L,
—- e _l_ T

.
<

Fig 4.—Conncctions of an effective fiiter.

Next, the copper losses should be estimated by calcu-
lating the length of the wire in the different windings
and then their resistance. Assuming a mean turn to be
6in. long, we have for the primary a length of 250 yards,
which has a resistance of 33 ohms; for the secondary
plate circuit winding, 280 ohms; and for the two fila-
ment windings, o.15 ohm. If the total copper losses
are now estimated they will be found to be ahout 2.6
watts. Thus the estimated losses are, for the iron 3.8
watts, for the copper 2.6 watts.

A I2
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Finally, the magnetising current should be found, and
in the example we are considering is approximately o.06
ampere. This figure is obtained by finding the ampere
turns required to magnetise the core, and is given by the
mean length of the core multiplied by the ampere turns
per inch, which may Le taken as 10 for Stalioy. Thus
the ampere turns required are 1z¢, and this divided by
1.4 multiplied by 1,500 gives the current.

I'he transformer will, therefore, be a satisfactory one,
although its efficiency cculd be increased by reducing the
size of the window, hut as this would necessitate very
careful construction of the coils it is better to sacrifice a
little efficiency for ease of construction.

‘The core should preferably consist of Stalloy stamp-
ings about o.o1sin. thick, and L pieces should be used
in preference to straight core pieces. These are assem-
bled as indicated in Fig. 3, and the completed core may
be held together by bolts passed through holes in the
corners, or the laminations may be clamped Dherween
brackets.

Transformers
while B is of the shet! type.

(a) General arrangement of typical transformers.

A and C are of the core type;

It will be necessary to wind the coils on a wooden
former, and the core should be made a little larger than
the iron core of the transformer.  Cheeks should be
fitted and the core split so that it can be removed from
the coil without difhiculty.

There are two satisfactory methods of winding ; one is
to place all the windings on one limb, and the other is
to put half the primary on one limb with the high voltage
secondary, and the other half of the primary on the
second limb with the two filament windings. Probably
the simplest method is to put all the windings on the one
limb.  The primary winding should be put on first, then
two or three layers of Empire cloth, followed by the high
voltage winding. This winding should also be covered
with a few layers of tape, and then the filament windings
can be put on. Finally, the coils are tied. taken from
the former, and taped over.

‘T'he varying current obtained from the rectifier is not
a satisfactory supply for the plate circuits of a receiver;
a smoothing system has to be used, and is connected be-
tween the rectifier and the receiver. A filter which has
been found satisfactory is connected as in Fig. 4, and the
values for so cycle full-wave rectification are as follow :
L, 50 henries; C, 5 mfds. ; L,, 0.63 henry; C,, 4 mfds.

22
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Making an Instrument for Deriving H.T. and L.T. from the Lighting Mains.

By F. H. HAYNES.

method to adopt for deriving filament heating and

plate current from public supply alternating cur-
rent mains has caused the writer to convert a miscellaneous
collection of apparatus used for this purpose into a com-
pact unit with controls and terminals conveniently
arranced.

Rectitying equipment working from a z4o-voit 5o0-cycle
supply was primarily required for supplying high voltage
to a small transmitter, and the application of the
apparatus as a substitute for the H.'I" battery of a re-
ceiver was the logical outcome. The writer well remem-
bers a discussion at a meet

r I Y HE frequent requests for information as to the best

impedance was unsatisfactory, and that electrolytic recti-
fiers were messy and required consiant attention, the wave
form of the output being such that smoothing would be
both difficult and costly. These objections still hold goad,
electrolytic rectifiers for H.T. supply having passed prac-
tically out of use, while the smoothing equipment of a
so-cycle valve rectifier costs more as a rule than the recti-
fier proper. The exacting requirements of a transmitter as
to smoothness of plate current suppiv set a high standard,
for a rippling H.T. gives rise to a broadening of tuning
resulting in loss of range, while fluctuations would be very
evident when attempting telephony transmission. A

successful H.T. mains unit was evolved

ing of the Transmitter and
Relay Section of the Radio
Society of Great Britain on

which has been in constant service for some
twelve months, but although a simple base-
board layout was adopted the components
were expensive, in view of the high volt-
age considered necessary for working a

L, resistance-coupled L.1*. am-

the use of so-cycle A.C. for

plate current supply. There 3“2
was an almost undivided ex- -
pression of opinion that the -

problem was by no means

+, Dplilier and the considerable
nT. Joad taken by the transmit-

easy to solve. It is quite
a simple matter to obtain a

p

A

150 7150 2:502'5
'TQ

+y ting set.
H.T.

smooth rectified output when

l - Full-wave Rectification.

the frequency of the supply !
exceeds 250 cycles. So, re

taining a rectifying system
fed from noisy revolving
machinery delivering a joo- f
cycle supply, the writer set
about building an auxihary
plant for operating direct
from the 5o-cycle mains.
He had certain prejudices

" -
A.C. MAINS

TERMINALS _

When the maximum poten
o+ tial required does not exceed
150 volts and the load 1s
_7. limited to 10 or 12 milli-
.amperes, a rectifier can be
_ constructed cheaply and
easily, the running of which
will show a saving on the use

of dry cell H.'I'. batteries.

CHARGING ‘

at the onset in respect of two
points. Firstly, that single-
wave or even full-wave recti-
fication  using  rectifying
valves of moderately high

7

Full-wave rectification is provided on both the H.T. and L.T

circuits. When the H.T. rectifier is in operation the change-over

switch breaks the primary of the battery charging transformer

taking the accumulator off charge and connecting it through to

the L.T. output terminals. Throwing the switch to cut ofl the

H.T. supply sets the arc rectifier in operation imparting a steady
charge to the accumulator.

Although satisfactory re-
sylts can be obtained with a
half-wave valve rectifier, the
adoption of full-wave recti-
fication 1is strongly recom-

A 13
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A.C. Mains Unit.—

mended, for a less elaborate filter circuit will be needed.
Not the slightest A.C. hum is to be permitted, for a
ripple, although not audible above a telephony transmis-
sion, will combine with the speech frequencies tending
to destroy some of the finer qualities.

Not so much with a view to economising in the current
consumed from the mains, but primarily to limit the
dimensions of the transformer, valves with dull emitting
filaments are used for full-wave rectification in that part
of the set providing a substitute for the

JULY sn, 1926.

plate potential of 23, the very liberal emission of 12
milliamperes is obtained, the plate current increasing
rapidly up to 3o milliamperes with a plate potential of
5o volts

Tested on a plate potential of 96 volts and a fila-
ment potential of 5.4 volts, the total emission reached
44 mA. Another type of Osram valve has leen developed
by the General Electric Co., L.td., for rectified H.'1.
supply, to be known as the U.5. It is a full-wave valve
fitted up with two flat tubular plates with independent
V-shapec parallel connected filaments. At a plate poten

Constructional details of the front ebonite
panel, the baseboard, and the barrier piece
which gives support to the panel and—

H.T. battery.

The filaments are heated by means of a
step down winding, and the load imposed on the trans-
former is about one-third ot the total output.

Valves of the D.E.5, D.F.A.1 or B.4 types proved to
be most suited to the work, the grids and plates being
linked across externally in the valve socket. Several valves
are now available of special construction possessing very

low impedance and with the grids omitted. Those used
are the new Osram type U.4, requiring a filament poten-
tial of five to six volts and passing a current of o.25
ampere.  With five volts applied to the filament and a
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—acconunodates the smoothing equipmeni. The
components being unusually heavy renders it
necessary for the framework to be strongly built.

tial of 25 volts and 5 volts across the filament, the
emission is 6o mA., and at 6o volts is 180 mA., showing
the impedance to be of an exceedingly low order
brought —ahout by very small filament to plate
spacing. Low impedance is a desirable property of valves
used in this way, as the voltage drop across the valve is
kept to a minimum, and less elaborate smoothing hecomes
permissible.  The U.5 gave a maximum emission of
240 mA., though the filament current at 5 volts is in
excess of that taken by two D.E.5 valves in parallel, and
the transformer used in the rectifier shown ‘here is
19

WWW americanradiohistorvy com


www.americanradiohistory.com

Wireless
Werld

JULY 7ih, 19206.

A.C. Mains Unit.—
incapable of providing the re-
quired current. '

The H.T. Transformer.

The transformer used for
heating the filaments of the
rectiliers is a standard product
on the market. At first sight
it was thought to be too small
for the job, and was, there-
fore, subjected to test before
being incorporated in the in-
strument. The  primary,
which is marked 220, was
tested with a potential across
the terminals of zoo volts at
so cycles.  On open circuit
the filament secondary de-
veloped a potential of 5.6
volts, and when a normal
working load of 0.6 ampere was
ipplied, a potential of 5.4 volts was
naintained, the output being admirably
cuitable for heating the D.E.g filaments. 0
When loaded to the extent of 1.58 amperes, the
potential was 4.8 volts. As to the high voltage
secondary, a potential of zgo volts was given when the
output was shunted by a resistance of 4,000 ohms. On
allowing for
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ohms, the voltage fell to 240.
of course, split by a centre tap, so that 120 volts is the
potential fed to the plates of the rectifying valve, and,
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IRON SUPPORTS AND

The smoothing equipment is accom-
modated on a vertical wooden panel,
remote from the input transformers.

the output load created by a shunt of 2,60c

The secondary is,

the voltage drop through the valves in the
filter circuit, a final output on full load of
100 volts is satisfactorily maintained. On
test there was no sign of overheating after
one hour’s run at full load.

Smoothing Equipment.

The remainder of the apparatus in the
H.T. supply circuit consists of a so-henry
choke, two banks of smoothing condensers
of 4 and 2 mfds., and a resistance bridged
with a 2 mfd. condenser to give the re-
quired voltage drop for providing a suit-
able potential to the detector valve.

There is considerable latitude as regards
actual layout of the components for H.T.
supply, and those readers who do not feel
disposed to incorporate the L.T. equipment
will find that the form of construction
adopted in which the smoothing choke and
condensers are assembled on the side of a
wooden cross panel placing the two valves

in the centre of the instrument and the

transformer on the extreme left works
out very well. Thefrontpanelin this case
should be 2}in. shorter. I'or the pur-
pose of controlling the output voltage
by regulating the potential drop through

3 the valves a s-ohm filament rheostat is provided, although
this fitment is not essential. The change-over switch
controls the filament current supply to the 1..T. output
terminals, and when only concerned with the 11.T. equip-
ment, this should be replaced by an ““ on and off ** switch

Details for making the 1.7T. tx;nnsformer. connected in the primary.
7 A 15
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The trickle charging method is made use of for feed-
ing the L.l plus and minus output terminals. Another
pair of terminals is fitted, to which a 6-volt accumu-
lator is connected and kept on a steady rate of charge
when the receiving set is not in use, and, by throwing the
key switch, the H.T. equipment is brought into action,

/

1%
'8 ANODE
{~ SECONDARY

FILAMENT
SECONDARY

PRIMARY

W

The L.T. transformer is assembled with Stailoy iron strip.’l{ in,
in width. So that the strips can be interleaved, the top and
bottom limbs are built up lirst with the pieces 2iin. in length,
the frce ends projecting alternutely in opposite directions. It is
advisable to construct a cardboard bobbin to carry the primary
winding. The two secondaries are pile wound.

while the battery is taken off charge and put through to
the I.. T terminals.

¢ Trickle”” Charging.

The writer has carefully tested all systems of battery
charging from A C. supply, inclulding buzzer 1ectifiers,
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1s that of obtaining a transformer for use with this class
of valve, and although the manufacturers of the valve
supply a transformer incorporated in a complete charging
outlit, the reader may fee! disposed to construct his own
transformer for building into this A.C. mains unit. The
small Philips valve will give full-wave rectification, and
the filament, which is of low resistance, is operated on
a z-volt supply, while the two anodes are fed at 20 volts
from two independent windings linked across by a pro-
tecting resistance which is arranged in the circuit as a
current limiter to the output leads. This resistance, also
a Philips product, is made especially for use with the
small rectifying valve, and is itself built in valve form,
bemng fitted with pin connectors for use with the standard
valve-holder.

A meter has been fitted having 1 5 ampere full-scale
reading as an indicator of the rate of charge and dis-
charge, and two of the switch contacts reverse the con-
nections to the meter in preference to making use of a
scale with centre zero.

Preventing Induction between A.C. and D.C. Leads.

The wiring up is carried out almost entirely beneath
the base with No. 22 S.W.G. tinned copper wire in
lengths of insulating sleeving of various colours. Care
must be taken to guard against bringing the leads carry-
ing the smoothed H.T. output into close contact with
leads carrving alternating current.  The arrangement of
the components has been carefully consilered bearing this
point in view, the transformers being separated from the
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Dimensional drawing slhowing the positions of the various components on the baseboard and vertical barrier.

small motor generators, and electrolytic cells, but the
so-called ‘“ arc ”’ rectitier is probally the most satisfactory,
as 1t requires no attention, is clean and non-corrosive,
silent and saic in operation, and a failure of the supply
current cdoes not demand immediate disconnection of
the battery. ‘The valve used with this system has not
an indefinite life, but 1 small cheap type of valve is now
available capable of charging a 6-volt battery at about
1.3 amperes and having a life of at least 1,000 ohms.
The principai problem with which the amateur is faced
A 10

smoothing apparatus by the valves, the output choke and
condensers being accommodated immediately behind the
output terminals and arranged so that the leads are kept
well away from the input circuits.

The service given by the unit will undoubtedly repay
one for the time and expenditure incurred in its con-
struction

The unit described was essentially developed for oper-
ating a seven-valve superheterodyne receiver, and the
performance obtained is precisely similar to when using

23
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PARTS REQUIRED.
4in. Ebonite panel, fo finish, 7in. X 14in. i a-efum filamenl rheostat. ) )
Yin. Planed mahogany for the baseboard and upright back } 4 Z-mfd. condensers. The ordinary T.C.C. tvpe will be
panel. found qutlefsaltsfact;r_v.
. . . 5 Intervalve {ransformer for use as smoothing choke or a
2 WZZ‘;“}:Z:;";:";g':l‘:cesslf};r'":viriﬁ;"' o batten the baseboard special high induclance choke of adequale current

carrying capacily is oblainable from Rich & Bundy.
Western or other reliable moving coil meler reading up lo
1'5 amps. (optional).

9 Terminals. One pair al least should be ebonile shrouded
for connecting the main leads.

4 Valve holders, Aermonic (A. F. Bulgin & Co., 9-11, 2 U.4 valves.
Cursitor St., London, E.C.1). Philips type rectifying valve, No. 328, also prolecting re-
Mains transformers for H.T. (Electro Supplies Co., 19a, sistance lamp, No. 329.
Broadway, London, S.W.19, or Leslie Dixon & Co., 4 ozs. No. 22 SW.G. tinned copper wire.
9, Colonial Avenue, Minories, London, E.C.1), while Lengths of insulating sleeving in various colours.
a suitable compact form of ring transformer is obtainable | 2 Angle brackets (A. J. Dew & Co., 33-34, Rathbone Place,
frem A. W. Knight, Ltd., 167, Rye Lane, Peckham, | Oxford St., London, W.1I).
London, S.E.15. The reclifying unil can be accommodated in a standard
Step-down transformer for the L.T. reclifier and builf to the American tvpe cabinet 14in. x 7in. X 8in. deep ob-
data given (Rich & Bundyv, 13, New Road, Ponders tainable from W. & T. Lock, St. Peter’'s Works, Bath.
End, Middlesex). Varley resistance with clips, 20,000 ohms (Oliver Pell
Two position 4-pole switch, Utility (Wilkins & Wright, Control, Lid., Granville House, Arundel S!., London,
Utility Works, Kenyon St., Birmingham). w.C.2).

Approximate cost without meter or cabinet, £6. The three valves and lamp resistance will cost £2 7s. 6d.

a secondary H.T, battery. The somewhat critical H.'T.  valves in use in the receiving set, and, connected up to a
voltages required by the superheterodyne can be satisfac-  five-valve necutrodyne with negative biased H.I. valves,
torily maintained, and a falling off in sensitiveness the maximum voltage was about 100 to 103, while the
experienced in the case of an H.T. battery when the potential fed to the detector was brought down to about

6v
CHARGING TERMINALS

LT— LT+ HT- HT+, HT+,

EREE
|
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Although the wiring may appear to be complicated it is quite easily accomptished, as capacity hetween the leads is of no conse-
quence and connecting up with soft wire in insulating sleeving by the shortest route is very much more simpte than stiff wiring
necessary in wireless recelver construction.
potential starts to fall is avoided. Small changes in the 4c volts by a non-inductive series resistance having a
output potentials have been observed, due essentially to value of 20,000 ohms. The potential drop created by
fluctuating conditions on the supply mains. The output the resistance will depend upon the value of the anode
H.T. voltage varies slightly according to the number of current in the detector circuit. If a power valve

3 A 17
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demanding ‘a moderate anode current is brought into
operation in a receiver deriving H.T. from the unit, it
must not be overlooked that the potential applied to other
valves in the set may become slightly reduced.

Reference to one of the rear
view illustrations shows that a
space has been left on the wooden
dividing board in order that a
radio-frequency choke having a
value of roughly 1 millihenry may
be accommodated in the H.T.
positive lead as it passes up
through the base to the first bank
of smoothing condensers. A series
of basket coils assembled on a
spindle is perhaps the best form of
construction to adopt. The
cards should be =2in. in dia-
meter with 1in. centres, and No.
36 D.S.C. wire used for winding.
Fight basket coils held
apart with thin card spacers
- and secured to the wood by
three long brass screws
make a good H.F. choke. £y

The unit is readily §
adapted for the use of a
full-wave rectifying valve
for H.T. supply. For this

Wavelength Measurement by Lecher
Wire Method.

At a meeting of the Golders Green
and Hendon Radio Society held on June
3rd, Mr. C. L. Thompson gave a very
successful demonstration of the Lecher
wire method of measuring wavelengths.
He employed a three-meter oscillator,
using two L.S.5 valves with the metal
bases removed. These functioned well
on the short waves and delivered plenty
of power. Considerable interest was
aroused by the tantalum rectifier by
means of which Mr. Thompson drew his
power from the mains.

Hon. Sec. Lt.-Col. H. A. Scarlett, 357a,
Finchley Road, N.W.3.

Q000
Warwick Scnool Society Visits 5XX.

By kind permission of the B.B.C. some
twenty members of the Warwick School
Wireless Society visited the high-power
station at Daventry on Wednesday, June
16th. The party was kindly conducted
over the station by two members of the
Staff.

The telephony transmitter was seen in
operation and the conversion of the speech
input from London into a modulated
carrier wave clearly explained panel by
panel. 1t was obvious that extreme pre-
cautions were taken to minimise the de-
lay caused by any ordinary breakdown,
which explains the rarity of a prolonged

A 18
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purpose it is only necessary to link across the grid pin
of the valve holder which is to accommodate the full-
wave valve to the plate pin of the other holder.

Both holders may with advantage be cross-connected in
this way for giving a particularly liberal output.

View of the basebhoard, showing the arransement of the components.
down into the board and are pulled tight, taking the shortest path from point to point.

 NEWS FROM
THE CLUBS.

[ N e =y « ot i s o . = vy i i

technical hitch in 5XX's transmission.
At the conclusion of the visit, the guides
very patiently answered many questions
regarding the technique of Broadcasting.

0000

Progress at Ilford.

Reviewing the results of the past twelve
months, Mr. D. S. Richards, Hon. Secre-
tary, reported at the Annual General
Meeting of the llford and District Radio
Society, that there had been an approxi-
mate increase of 50 per cent. in the total
membership, and this, despite the adverse
conditions rnling during the period men-
tioned. The Society was amongst the
leading ones in the Essex group. Lord
Lambourne, the Lord Lieut. of the County
of Essex, had graciously honoured the
Association by becoming its patron, and
now the Council had to announce that
Mr. John Elborne, M.A., had kindly con-
sented to act as Hon. Legal Adviser and
Solicitor. The Council were actively en-
gaged in promoting co-operation and
closer relationship with other radio socie-
ties in the County of Essex. Mr. H. H.

WwWWwW americanradiohistorv.com
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All wires pass straight

Lassman (2PX), was elected President
for the ensuing year.

Hon. Secretary, Mr. D. 8. Richards,
50, Empress Avenue, Ilford.

coo0o0

A Perfect Day.

Three men in a boat, with a small
yellow pennant Dbearing the letters
“LR.S.” floating above them, attracted
much attention as they slowly paddled
downstream at Flatford, near Ipswich, on
Sunday, June 13th. It was a strange
craft. Overhead was a motley collection
of wires of ingenious design, whilst over
the stern hung a bright tin can on a
length of copper wire. From the ship’s
ventilator issued a sweet if not too power-
ful edition of the Sunday programme from
Savoy Hill. The party were but one
section of the Ipswich and District Radio
Society, whose *Summer” field-day ex-
periments had led them thither on that
particular afternoon.

Ashore in a meadow, the main body
were carrying out further experiments on
a far larger scale, and after three casts
a 30ft. aerial swayed between two large
elmis. A few minutes later three valves
were supplying two loud-speakers with
the necessary current. Close on a hundred
people within a 50-yard radius enjoyed
the music, and some of the rustics found
themselves * listening ” for the first time.

Tea was taken about five o’clock and
after a thoroughly enjoyable outing the
Society returned to Ipswich.

15
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Events of the Week in Brief Review.

GERMAN STATE AND BROAD-
CASTING.

Under the new broadcasting adminstra-
tion in Germany the State will hold 51
per cent. of the shares.

0000

WIRELESS FOG SIGNAL.

An unattended fog signal, operated by
wireless, has heen permanently estab-
lished on Rosneath Beacou, in the Firth
of Clyde.

C00O0
SUPER-REGENERATION.

‘“The iunstallation of wireless in Box-
stal institutions is aiding the regenera-
tion of young lads hitherto almost un-
tameabhle.”’—Sn William Joynson-Ilicks.

o000

BRIGHTER LIGHTHOUSES.

In response to an appeal to the public,
Mr. Hoover, U.S. Secretary of Com-
merce, has received nearly four hundred
wireless sets for distribution amoug
lighthouse men on the American coast.

oo0oQ

AN UNAPPREGIATIVE AUDIENCE.

Although the Colombo hmoadeasting
station has been in operation for over
two years, the number of licensed
listeners throughout Ceylou is still under
300.

0000
GETTING VALUE FOR MONEY.

Mv. and Mis. A. Povey, of Perth,
Australia, are proudly proclaiming that
they have never missed a single pro-
gramme from the local broadcasting
station.

0000
A COSTLY LEAD-IN.

A Montreal wireless enthusiast recently
set his liome on fire wheu trying to en-
large a lead-in hole.

lle explained to the district fire chief
that finding the hole too small he de-
cided to enlarge it by using a red-hot
poker. But, his house being a wooden
one, the tarred paper used as an outside
lining of the wall caught fire and the
flames spread.

Quick work by the firemen prevented
the fire from spreading to adjoining
dwellings, though the wireless enthusiast
will have to make good damage to his
own house from ground to third floor.

12

BERLIN SPEAKS TO TOKIO.

A wireless telephony feat has been per-
formed at Nauen, where the engineers
have succeeded in conversing with
Buenos Aires and Tokio. According to
our Berlin correspondent the wave-
length employed was 40 metres.

0000
WIGAN AGAIN.

In the Wigan County Court a few days
ago the Registrar remarked that Wigan
possessed a perfect forest of wireless
aerials.  Several broadcast comedians are
said to be pondering over the observa-

tion.
0000

SETS ON HIRE.

You can hire a wireless receiver in
Holland. A wireless hire service is the
objeet of a company which has just been
formed, and it is interesting to note that
the hiring fee will include the cost of

maintenance of valves and accumulators.
0000

ASKING FOR IT?
A Coloniai wireless paper gives con-
structional details of “An All-iron Re

AL FRESCO WIRELESS.

their annual picnic at Berkhamsted.

ceiver.” Says the writer : ““At the risk
of being called both foolish and ignorant,
we have come to the conclusion that an
all-iron receiver can be built about as
efficient as one using copper.”

0000
BROADCASTING AND THE BOLTON
BOBBY.

The Chief Constable in Bolton reports
that the wireless set installed in the
palice station during the general strike
has now been removed. Is it possible
that the delights of broadcasting proved
too powerful a distraction for ““Robert”?
0000
PANAMA SOLD OUT.

Very soon after the opening of the new
broadcasting station at Balboa, Panama,
the public demand for crystal sets was
so great that local stocks were exhausted,
dealers having to order shipments from

foreign manufacturers.
0000
THOSE LOUD LOUD-SPEAKERS.

A number of complaints have recently
appeared in the daily Press on the sub-
ject of noisy loud-speakers. In certain

The radio societies have not been slow to take advantage
of a belated summer. The photograph shows memhers and friends of the Golders
Green and Hendon Radio Society enjoying loud-speaker reception on the occasion of

A six-valve superheterodyne was used with a

two-valve amplifier.
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cases the trouble appears to be due to
thin party walls and the only cure seems
to be a noble and self-denying reduction
of signal strength. In other instances,
however, the vexation is caused by loud-
speakers at open windows.

It is surely a thoughtless generosity
which prompts people to imagine that
every passer-by is thirsting for a wire-
less concert. When a concert is to be
enjoyed indoors there seems to be no
reason for planting the loud-speaker on
the window sill; and it the programme
is to be listened to in the garden the
loud-speaker can easily be taken to the
spot where the listeners ave situated.
Volume can then le reduced.

0000

SLUMP IN U.S. RADIO?

The Freed-Eisemann Radio Corpora-
tion, manufacturers of radio receivers
under the Hazeltine and Latour patents,
state that they have ‘‘ entered the wash-
ing machine field with a revolutionary
device.”’

cocoo

BERLIN RADIO EXHIBITION.

The third Berlin Radio Exhibition is
to be held in the Radio Hall, Kaiser-
damm, from September 3rd to 12th.

One of the principal features of the
Exhibition will be the section organised
by the postal authorities, who are partly
responsible for the broadcasting service.
Sound-proof cabinets will be available
throughout the building so that visitors
will have ewvery facility for testing re-
ceivers under ideal ceonditions. The
latest methods of radio photo transmis-
sion will be demonstrated, and a special
section will be set apart for the display
of amateur sets.

The organisers state that the Exhibi-
tion will not be ‘“a mere show of dead
apparatus, but a live picture of the radio
industry.”’

0000

DISTANT CONTROL OF TARGET
SHIP.

Wireless control has proved extremely
useful to the British maval anthorities
during recent mauceuvres off Malta. An
old cruiser, emploved as a target ship
during gunnery practice, was directed en

JULY 7ik, 1926.

NEW RECEIVING STATION AT 2RN. To supply the Irish listener with a daily
summary of foreign news the Free State Ministry of Posts and Telegraphs has

installed a special receiver at the Central

Telegraph Office.

In the photograph the

operator is seen picking up foreign news for subsequent transmission from the
Dublin broadcasting station.

tirely by wireless; the cruiser’s course

was altered, speed was increased and
decreased and the smoke screen was
thrown out, all these actions being con-

trolled by wireless from another vessel.
ccoo
SPAIN CVERCOMES INTERFERENCE,
To prevent clashing Dbetween the
various broadcasting stations the Gov-
ermnent authorities in Spain have hit
upon a very simple expedient. Each
month a schedule of broadcasting times
is prepared whereby adjacent stations
may not transmit simultaneously. Such
a scheme in this country might solve
many perplexities, but it would hardly
provide a solution of the alternative
programme difficulty. In a word, the
Spanish plan appears to be an admission
of defeat.
0000

BROADCAST COPYRIGHT IN U.S.A.

The rights of authors and composers
in connection with the broadcasting of
their works have been definitely recog-
nised in America by the National Asso-
ciation of Broadcasters, which has con-
sented to a schedule of payments to mem-
bers of the American Society of Authors,

EXPERIMENTS WITH KITE
Wireless Society photographed on Pewley Downs, where successful experiments were
carrled out with kite aerials to determine the screening effect of the surrounding hills.

A 20

AERIALS.

Members of the Guildford and District
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Composers and Editors in respect of copy-
right items broadcast.

The schedule runs thus :—

Stations of 5 to 100 watts, 2 cents per
item.

Stations of 101 to 500 watts, 4 cents per
item.

Stations of 501 to 1,000 watts, 7 cents
per item.

Stations of 1,001 to 3,000 watts, 13
cents per item.

Stations of 3,001 to 5,000
cents per item.

Stations above 5,000 watts, 60 cents per
item,

The payments relate to each separate
performance of a copyright piece.

0000

BROADCASTING FROM THE SEA.

A licence to broadeast from a yacht in
American waters has been granted to the
A H. Grebe Company. The yacht will
use the call sign WRMU.

WIRELESS AT WESTMINSTER.
By Our  Special Parlimnentary
Correspondent.

P.M.G. and Radiating Receivers.

In the House of Commous last week
Mr. Day asked the Postmaster-General
whether, in view of the osciliation annoy-
ance experienced by wireless listeners, he
would consider action to prohibit the use

of reaction ‘on the aerial.

Viscount Wolmer said that on the re-
commendation of the Broadcasting Com-
mittee of 1923 a condition was inserted
in all wireless receiving licences that
‘“reaction must not be used to such an
extent as' to energise any neighbouring
aerial.” He did not think it would be in
the general interest to prohibit entirely
the use of reaction, which was of con-
siderable advantage in increasing the sen-
sitiveness of wireless sets and only caused
interference when improperly used.

Mr. Day asked if the Postmaster-
General would see that the regulation was
enforced and Viscount Wolmer replied
that the authorities were —enforcing it
very strictly.

watts, 18
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A Section Mainly for the New Reader.

POLARITY OF EXTENSION LEADS.

Twisted twin flexible wire is
largely used for connection between
a receiving set and a loud-speaker
installed in a different room and is,
as a rule, well suited for the purpose,
although it is admitted that, in a
very long length, there may be an
undesirable high capacity between
the two leads.

Amateurs often experience diff-
culty in determining which lead
should Le connected to the marked
positive terminal of the distant loud-
speaker, and, unless the two wires
are distinguished from each other by
differently coloured braiding, or in
some other manner, it 1s necessary to
make a test, using phones or a gal-
vanometer.  This test should he
carried out before the wire 1s finally
fitted between the two points, in
order to avoid the necessity of a long
testing lead.

In cases where the extension has
already been installed without taking
the precaution to mark the leads, or
where the original markings have
been destroved, it is often possible
to ascertain which 1s the positive
wire by connecting, at the receiver
end, one lead to the output terminal
joining to H.T. +, and disconnecting
the other wire. At the loud-speaker
end of the extension, contact shoulil
be made with one hand to some
earthed or partially carthed object
such as a gas pipe or radiator pipe,
and the two bared ends of the wire
should be touched in turn.  That
giving a slight shock will, of course,
correspond to the end joined to the
H.T.+ terminal of the distant re-
ceiver. The average person is not
inconvenienced by shocks from a bat-
tery of some 120 volts, but if any

2

uncertainty is felt on this score it
would be as well to reduce the H.T.
voltage before commencing opera-
tions! This test is obviously only
applicable when the negative end of
the H.T. battery is earthed.
0000
A SIMPLE DUAL-AMPLIFICATION
CIRCUIT.

The majority of the troubles en-
countered in getting a combination of
H.F. amplifying valve and crystal
detector into a state of satisfactory
operation are directly traceable to an
unsuitable form of coupling between
the valve and crystal, or to the heavy
damping effect of the latter on the
tuned circuit across which it is usu-
ally connected. The design of suit-

Fig. 1 —A simple valve-crystal receiver.

“able H.T. transformers to meet these

conditions 1s by no means an easy
matter, particularly when a wide band
of wavelengths is to be covered.
The circuit shown in TFig. 1
enables us to avoid these difficuliies,
and possibly deserves to be better
known, considering its simplicity and
the fact that inexpensive components
only are required. The aerial and
secondary coils, L, I.,, and the re-
action coil L,, may be of the usual
interchangeable pattern, although a
conventional form of coupler, with a
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reaction winding of from 3o-4o turns
(for the broadcast waveband) 1is
better, particularly when the aerial
circuit is not separately tuned.

The crystal detector may with ad-
vantage be of high resistance; Peri
kon or ‘‘ permanent’’ types usually
give good results. The tuning con-
denser C, should bhave a maximum
capacity of from o.co03 to 0.0005
mfd., while C, (the use of which is
more or less optional) acts as an H.F
by-pass, and may be extremely small,
say, about o.o00035 mfd. Its best set-
ting will be ascertained by trial, and,
once decided on, need not be altered.
The effect of reversing the crystal
should be carefully tried, as it will be
found that one connection will give
much hetter results than will the
other.

Due to the fact that the crystal,
which functions as a potential recti-
fier, is taking practically no current,
the tuning of the circuit L,C, is
sharp, and the arrangement has a very
fair degree of selectivity. Almost any
tvpe of valve may be used, and a
low-frequency amplifier may be added
in the usual manner, by connecting
the primary of a transformer in place
of the phones, without introducing
any complications.

0000

OSCILLATING NEIGHBOURS.

A peculiar and unpleasant form of
distortion is_introduced by the effects
of a near-by receiver either on the
point of oscillation or actually oscil-
lating *“ in step "’ with strong incom-
ing signals, although no audible
whistle or ‘‘ beat note’’ may be
detected. Experienced  amateurs
will recognise the symptoms at once,
but the effects are apt to puzzle be-
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ginners, who often think that a fault strength will sometimes be observed

has developed in their receivers.

to vary considerably as the tuning of

Provided that the aerial of the the interfering receiver is altered.
interfering set is really close at hand, This very real trouble is much
the tuning of the receiver will be more prevalent than is generally
found to be unusually flat over several realised. Unfortunately, there is no
degrees of the condenser scale; this remedy—or, more accurately speak-
is probably one of the most certain ing, no remedy other than peaceful
indications that a neighhouring aerial  persuasion—which can be suggested
is re-radiating strongly.  Signal in these columns, for obvious reasons.

DISSECTED DIAGRAMS.

JULY 7th, 1926.

The conscientious wireless user will
not only avoid Actual oscillation, as
indicated by the production of a beat
note, but will also refrain from work-
ing his set just off the apparent
oscillation point, at any rate, on the
wavelength of the nearest station,
whose signals are probably being
received by the majority of his
neighbours.

No. 35.—Switching a Standard O-V-1 Receiver.

The problem of eliminating the second valve of a defector-L.F. combination may appear {o be an
casy one, but in practice there are various minor difficulties, mainly connected with the H.T. supply,
which must be overcome, generally ai the expense of some slight complication. Various switching

devices of practical utilily are shown below.
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The simplest type of O-V-1 receiver.

It is assumed that it is desired to be

able to use either one or two valves at

will. The various methods shown are

applicable to any receiver using this

basic circuit, with transformer-coupled
L.F., amplification.

The simplest possible circuit, requiring

only a single-pole change-over switch,

The L.F. output of the detector valve is

passed through either the L.F. trans—

former or phones This method is only

correct when a common H.T. supply is
used for both valves.

Scparate H.T. tappings call for a slight

elaboration of the preceding circuit, a

D.P.D.T switch being required. When

the L.F. valve is being switched off, the

H.T. voltage applied to the detector valve

anode is automatically adjusted to the
same value as before.
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Another useful and simple arrangement,
permitting of reception on phones with
the detector valve, and on the loud-
speaker with both valves. A common
by-pass condenser shunts either phones
or transformer primary. Note that,
referring to Figs. 2, 3 and 4, it is neces-
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sary to turn off the rheostat of the L.F.

valve when not in use. Fig 4 iS redrawn

above, showing how a D.P.D.T. switch

may be connected in order to obtain

automatic control of the filament circuit,

which is broken when the phones are
in use.

wWwWWwW americanradiohistorv com

Above is shown an elahorated form of

circuit No. 3, with simultaneous control

of the L.F. valve tilament. The phones

are transferred at the same time to the

anode circuit of either the detector or

L.F. valve, appropriate H.T. voitages
being applied to each.

Ug
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20.—Edison Signals Without Wires to Moving Trains.

EVERAL methods of wireless communication with

moving trains were proposed by different workers

between 1838 and 1885, the idea having attracted
attention from the earliest days of the electric telegraph.
We have not space here to consider all the different
systems, Lut will conline ourselves to a brief description
of the system put into practice by the famous T. A.
Edison.  This system was suggested by Willoughby
Smith, whose pioneer work we shall deal with in our
next instalment.

Thomas Alva Edison was born on I'ebruary 11th, 1847,
at Milan, Ohio. He was the son of humble parents and
received but little education until, at r2z years of age,
he commenced work as a news-
paper boy on the raiiways. In
this capacity he contrived to while
away the time on long journeys Ly
conducting chemical experiments
in a baggage van, until one day
he set the van on fire, as a con
sequence of which he found him-
self without a job! However, a
friendly station master taught him
the elements of electric telegraphy,
and Edison soon erected a line
between the station and the neigh-
bouring town, by which he con-
ducted a regular service. He then
invented a number of electrical
devices, including duplex tele-
graphy, and later his quadruple
and sextuple svstems. which it is
estimated effected an economy of
over four million sterling in wire oo
alone.

At 27 years of age he invented
his printing telegraph, which brought him in a sufficient
reward to enable him to leave the service of the railway
and devote himself to research. Tmprovements to Bell’s
telephone ; the invention of the microphone, the phono-
graph. the kinetoscope (an early form of moving pictures),
the incandescent lamp. and a host of other electrical
inventions speedily followeil.

Influence of Early Railway Experience.

Amongst other problems that engaged his attention was
communication with moving trains, his early experience
on the railways no doubt emphasising the value of such
a system.

In 1883 Willoughby Smith had read a paper before
the Institute of Electrical Engineers, in the course of
which he remarked :—‘‘ Telegraph engineers have done
much towards accomplishing the successful working of

‘Thomas Alva Edison.

our present railway system, but still there is much scope
for improvement in the signalling arrangements. In
foggy weather the system now adopted is comparatively
useless, and recourse has to be had at such times to the
dangerous and somewhat clumsy method of signalling by
means of detonating charges placed upon the rails.

Signalling by Induction.

“ Now it has occurred to me that induction might be
employed with advantage in various ways for signalling
purposes. lFor example, one or more spirals could be
fixed between the rails at any convenient distance from
the signalling station, so that when necessary intermittent
current could be sent through the
spirals ; and another spiral could
be fixed beneath the engine, or
guard’s van, and connected to one
or more telephones placed near
those in charge of the train.
Then, as the train passed over the
fixed spiral, the sound given out
by the transmitter would be loudly
reproduced by the telephone and
indicate hy its character the
signal intended.”’

No doubt Edison had his atten-
tion directed to this lucid sugges
tion, for, with the assistance of
k. T. Gilliland, he soon after-
wards brought out a system that
made use of the ordinary tele-
. graph wires running alongside the

railway.

The system was patented in
England on June 22nd, 188s, in
the joint names of Ldison and

Gilliland, and is fully described in their specification No.
7583. It was first used at Staten Island, U.S.A., then,
a few months later, on the Chicago, Milwaukee, and St.
Paul Railroad. Tn October, 1887, it was installed on
the Lehigh Valley Railroad, where it worked very
successfully.

The following account of it was given in the Press at
the time :—

““ The success of what is called ‘railway train tele-
graphy ' is now assured, and October 6th, 1887, will be
a red-letter day in the history of the electric telegraph.
On that day a special train left Jersey City with about
230 members of the Electric Club and guests of the
Consolidated Railway Telegraph Company, in order to
witness the working of the system on the Lehigh Valley
Railroad. Although the speed of the train often reached
the rate of about sixty miles an hour, messages were sent

A 27
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from and received on the train without difficulty, although
“induction ’ had to jump from the
train to the line wires, a distance of 2z5ft.
hundred messages were sent as the train ran from Perth

the current or the

junction to Easton.”’

Although the system was thus a practical success from
all points of view, commercially it was a failure.

travellers seemed to wish to send messages while on a
train journey, and after the novelty had worn off the
system fell into disuse.

That Edison was convinced of the practical value of ..

Chilean Amateurs,

We give below the list of Chilean
amateurs who are working on short
waves, which was unavoidably crowded
out of our last week’s issue :-

2AB Jorge Bernain, San Enrique 25, Valparaiso.
2AC D. Antonio Carbone, Alvarez 008, Viua del

Mar.
2AG Augusto Guevara, Ascensor 32, Corro Florida,
Valparaiso.
2AH Guillermo Zeller, Casilla 1840, Valparaiso.
2AK Augusto W. Keitel, Valparaiso 784, Vina del

Mar,
2AN A. Busconi Pagani, Almirante Latorre 637,

era.
2AP Ricardo Vivado, Pedro Montt 525, Valparaiso.

2AR Carlos Reiber, Casilla 3063, Valparaiso.
2A8 lﬁeon Schlegel Pettit, Quillota 81, Vina del
ar.
2AV ulio Chaparro, Pasaje Sto. Domingo 9,
‘alparaiso.
2AW Otto Toclle Franke, Subida Caracoles 20,
Valparaiso.

2BE Ed. Guevara, Av. Libertad 636. Vina del Mar.

2LD Luis M. Desmaras, Casilla 50 D, Santiago.

Rodolfe Mebus, Casilla 3208, Santiago.

3AE C. Ruggero Cozzi, Augusto Matte 480, Yungay,
. Santiago.

3AF Silvio Castagnetto, Lchaurren 507, Santiago.

3AG Luis M. Desmaras, Casilla 50 D, Samiago.

Heary R. Chatting, Av. Valdivieso 43,

Santiago.

3AN uan Gachelin W, Maipu 636, Santiago.

odolfo Mebus, Casilla 3208, Santiago.

3AT Manuel A. Tapia, Casilla 51 D, Santiago.

Luis Rencoret, Las Rosas 3147, Santiago.

Alejandro Pastor, Delicias 390, Santiago.

31 Ismael Jaras, El Monte, Chile.

4AA Alberto Gaete Meza, San Javier, Chile.

4AQ Alfredo de la Quintana, Chanco, Chile.

9TC Major R. Raveri Hart, Los Andes, Chile.
Cards for Chilean transmitters not in-

cluded in the above list will be forwarded

if sent via Mr. Desmaras, who has kindly

undertaken to forward them.
0000

Australian Transmitting Stations.

Mr. A. W. Watt (A 2WW), the well-
known Australian amateur, draws our
attention to the fact that the supple-
mentary list of experimental stations
printed in our issue of March 3lst in-
cluded some broadcasting and dealers’
transmitting stations which should not,
strictly speaking, be classed among
experimental stations.

The following are * Class A’ broad-
casting stations, which are entitled to a
proportion of the revenue derived from
broadecast listeners’ licences :

A2BL, 2FC, 3AR, 4QG, 5CL, and
7ZL (misprinted TZI in our list)

““Class B’ broadcasting stations are
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the invention is very clear, however, because he subse-

About four municatin

quently took out another patent to cover the application
of his method of *‘ aerial telegraphy *’ to ships for com-
with one another at sea or to land stations.
“ Ships at sea,’’ he wrote, ‘‘ many miles apart, will be

able to communicate by means of balloon-kites soaring

Few

several feet above their decks.”

NEXT INSTALMENT.

Willoughby Smith Links Fastnet Rocks with Mainland.

not entitled to revenue ; our list included
the following :—

A 2BE, 2HD, 2KY, 2MK, 2UE, 3EO,
3UZ, 3WR, 4GR, 4MB, 4RN, and 5DN.

The

are :—

A 2AG, 2LB, 2PS, 2RP, 2TB, 2ZH,

3JG, 3UD, 4BM, 4SM, 5BK, and 5LP.
0000

dealers’ transmitting  stations

We understand that Mr. D. B. Knock,
whose station G 6XG was in active opera-
tion wuntil last February, is now in
Australia and using the call-sign A 2LK.
He states that he 1s always on the look-
out for British stations, and is anxious

for tests and reports on his signals.
0020

Danish Amateurs.

We regret that in the list of Danish
amateurs, printed on page 734 of our issue
of June 2nd, there were several spelling
errors which, through the courtesy of a
Danish corvespondent, we are now able to
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correct, and we would ask any of our

readers who have copied our previous
list to note the following amendments :

7AA F. M. Knuth, Knuthenborg, Bandholm,
Laaland. :

7AT (not 7A1), A. Lykstoft, 37. Julius Blomsgade
Copenhagen.

7BX E. Schicdte, 77, Bredgade, Copenhagen.

7BZ C. I'. Bauditz, Erikshus, Ringkobing.

7J0 J. Finsen, Thorshavn, Faroe Islands.
nw J. Krause-Thomsen, 18, Jens Baggesensgade,
Korsor.
IS 1. Steffensen, Ehlersvej 8, Hellerup, near
Copenhagen.
7JM should read 7JF.
0000
New Call Signs Allotted and Stations

Identified,

G 2BWP.—R. J. A. Kemp, 25, Crag-
side Walk, Kirkstall, Leeds.

G 2LJ and 2LK.—23rd London
Armoured Car Company (Capt. K.
Hartridge), 90, Henry Street, St. John's
Wood, N.W.

G 5J1.—J. J. Smallwood, 66, Shire-
land Road, Smethwick, Birmingham.

(¢ 6HU.—G. Rutherford, 103, Burbage
Road, Dulwich, S.E.24.

G 6TY (ex 2BGX).—K. D. F. Town-
end, 3, Winthorpe Street, Headingley,
lleeds ‘Lransmits on 45 metres.

NEW

FULL-WAVE

RECTIFIER.
F  particularly
low imped-
ance this new
Osram  type U.5
tfull-wave vectifying
valve is fitted with
two flattened tubu-
lar plates and
parallel connected
dull emitting fila-
ments requiring 4.5
to 5 volts. An in-
teresting feature is
the provision of a
small disc attached
to one of the plate
supporting wires,
from  which  the
magnesium is  dis-
charged in the pro-

cess of gettering.


www.americanradiohistory.com

JULY 7t%, 1926.

o

‘.fc‘__-i___‘

High Power Schemes.

I am able to state on high authority
that the four schemes under consideration
for raising the power and changing the
wavelengths of broadcasting stations do
not include such a scheme as that which
was given publicity in some quarters last
week.

coo0O0
Off the Map.

In connection with the publicity a map
was printed, showing the supposed situa-
tion and range of new stations. I wonder
if listeners noticed that certain parts of
the country—Cornwall, Kent, Sussex,
Norfolk, and North Wales—were excluded
from the range of any of the stations.
What, then, becomes of Captain Eckers-
ley’s vision of a erystal service for a full
100 per cent. of the population?

o000
Awaiting Results.

Later, when thie experimental station
which is being constructed at Daventry
has been tested with medinm wavelengths
on high power, and the results are col-
lated with the data given by the experi-
ments with alternative programmes from
the Oxford Street and Marconi House
transmitters, it may be possible to indi-
cate the nature of the several plans
contemplated for more effective distribu-
tion; but at present nothing but harm
is done by attempts to forecast a scheme
which doesn’t exist.

0000

Expert Tuition by Wireless.

It is not often that prospective candi-
dates for an examination receive expert
coaching, not merely in the subject in
which they are to he examined, but in
the actual items that will forin the
examination. Listeners should therefore
make a point of hearing the recital on
July 24th from the Royval College of
Organists. The pieces selected by that
institution for the Januarv examination,
1927, will be played by Mr. Thalben-Ball
and relayed from the College on the date
named, which is the occasion of the dis-
tribution of diplemas.

2000
The Chinese Honeymoon.

Two very popular plays are to be per-
petuated in the memories of listeners
this month. One . is ‘“The Chinese

adcast"
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By Our Special Correspondent.

Honeymoon,” of which a radio versien
will be broadcast on the 12th, by arrange-
ment with the author, Sir George Dance.
The other is ““ Milestones,” which is due
for the 15th. Mr. Edward Knoblock, the
Joint author, is interesting himself in
the condensed radio version, and it is
to last an hour and a half.
000D

Schoolboy Howlers.

Schoolboys’ essays ou broadecasting,
submitted to the B.B.C. in connection
with the schools transmissions, show a
more or less detached, but none the less
keen interest in wireless science.

Here are some extracts :—

How in the world Marconi invented
wireless I cannot imagine, hut all praise
be to him.

As to the inventor there is some doubt.
Signor Marcom might have invented it;
other men claim to have invented it, and

TOPICALITIES

a man invented a valve before wireless
was started.

The B.B.C. has the chief power in
England, but Signor Marconi has cer-
tain rights, and he draws taxes, as being
the man who made universal wireless
possible.

At last an announcer appears, all spick
and span, and wearing horn spectacles.
This is an everyday occurrence in the
broadcasting station.

The first thing to be taken into con-
sideration are the speakers. These men
and women are the pick of their sex.

In one corner of the studio stands a
grand piano; while in another sits an
orchestra.

Not long ago a company was formed.

This is now at a climax.

No one as yet knows much about it
(broadcasting), for it is shrouded in a
veil of mystery which no one can probe.
Perhaps some day a little more will be

WAS THAT ONE A JOKE ?
to a transmission from KGO, California.
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Eskimo children caughtin a pensive mood while listening
The receiver is owned by the Pilot Station
Government School, Alaska. The school is crowded nightly by a host of eager listeners.
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known about it, but it is subject never
to yield its powers completely into the
hands of mortal mankind.

cooo

Daventry’s Birthday.

The bLirthday programme from Daven-
try on July 27th, to celebrate the first
anniversary of 5XX, will be framed in a
way that will especially mark the inter
national significance of the high-power
station. Captain Eckersley has under-
taken to arrange the programme. In
view of the work that has been accom-
plished by 5XX in the past twelve
months, P.P. should be a proud parent,
for 5XX is essentially his child.

0000

Brother Martin to Broadecast.

““The Viear at the Jumble Sale’’ is
the title of an entertainment to be broad-
cast by Mr. Laurence Anderson and the
Roosters on July 22nd. Mr. Anderson’s
performances as a raconteur on the halls
and over the microphone are well known,
while his work as Brother Martin in
Miss Svbil Thorndike’s production of
“Saint  Joan” should have satisfied
Bernard Shaw himself.

o000

Alternative Programme Tests.

When the B.B.C. inaugurated the
series of alternative programme tests and
invited listeners to report on the results
it was not contemplated that many
thousands of people would take the
trouble to communicate their experiences,
but such was the interest taken in the
prospect of alternative programmes that
Savoy Hill was literally snowed under
with letters and records of telephone
calls. As no provision could be made for
extra stalf, the regular officials had to
handle these reports in addition to per-
forming their ordinary duties, and this
involved a fourteen-hour day for several
of the staff.

o000

The Importance of the Crystal.

Three tests were arranged, «.e., on
Monday, Juve 28th, from 11.15 p.m. to
nmiidoight ; Thursday, July Ist, from 6 to
7 p.m.; and on Thursday, July 8th, from
8 to 9 p.m. Special attention was given
to crystal-users’ reports, which will
eventually be considered 1n conjunction
with the data obtained as the result of
the experiments to he carried out at the
temporary high-power station now under
comstruction at Daventry.

0000
Several Failures.

The early reports, as was to be ex-
pected, revealed many failures on the
part of crystal users to separate the
transmissions from Oxford Street and
Marconi House; in fact, 33 per cent.
were unsuccessful.

0000

Marconi House Not Permanent.

Two things may be accepted as
definite ; one is that Marconi House will
not be used permanently as a trans-
mitting station for alternative pro-
grammes or for broadcasting in any
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FUTURE FEATURES.
July 1ith.

Loxpox.—The Band of H.M. 1st
Bn. The King’s Own Yorkshire
Light Infantry, relayed from
Granville Gardens Pavilion,
Dover.

BiranxgHAs.—Requested  Classices.

Bourxemouti.-Concertos and In
strumental and Vocal Feature.

CARDIFF. Famous  Singers in
Famous Arias.

Grascow.—All British Programme.

MancnesTER.—The Irwell Bank
Prize Band.

July 12th,

Loxnon.—Humour in Musie and
Verse. ‘“A Chinese Honey-
moon.”’

AserpEEN.—DBallad  and
mental Programme.

Bournrvourn. — The  Municipal
Military Band relayed from the
Pier.

Berrast.—Holiday Variety.

Carpirr.—Welsh Programme. Gems
from Italian Opera.

Newcasrie.—The  ““ Novos'™ in
© Trifles.”

July 13th.
Loxpon.—The Geoffrey Goodhart
Sextet. Salzedo (harp).
BiryiNerAM. Operatie Pro

gl‘é\l]ll]’l(‘.

Grasgow.—Light Chamher Concert.

MancHESTER. —Revusical Moments.

July 14th.
Lovpo~x.—S8pecial Concert gn be-
half of the National Associa-
tion of Local Government Offi
cers, relayed from the Pavilion,
Buxton.
Davexrtry. — Daventry
France.
ARERDEEN.—Scottish Dance Music.
BourneMouTH.—An  Evening  at
Weynouth.
Grasgow.—Italian Opera.
Maxcuester.—Special Concert re-
layed from the Pavilion, Bux
ton. )
Newcaste. — A French  Night.
The Vagabonds Concert Party.

July 15th.
TLoxpox.—* Milestones.”

July 16th.
Loxpox.—Variety DProgramme.
Birminguam. — Light  Classics.

AMirth and Melody.
Bounyevourn.—Choral Works and

Orchestral Ballads. Two plays.
Maxcnester.—Schubert and Schu-

mann programme.

July 17th.
Loxpon. — Brighton

Instru-

Calling

Competitive

Musical Kestival, closing con-
cert relayed from the Dome,
Brighton.
ABERDEEN.—Scottish Programme.
Grascow.—Glasgow  Fair; Light
Music and Entertainment.
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form, the other is that any new system
for more effective distribution will deal
only with the present waveband of
300-500 metres.

Q000

The Royal Tournament.

The ceremonial in the presence of the
King of the opening of the Royal
Tournament  at  Olympia  to-morrow
(Thursday, July 8th) will be broadcast
from 2LO for half an hour {rom
2 o'clock.

coovo

Variety Programme Popularity.

Recent variety programmes have at-
tracted a good deal of attention among
listeners whose criticisms indicate that
some of the material broadcast has found
favour with a very considerable number
of people. Last week’s turns, which
were imost appreciated, were those of
Miss Alma Barnes, who, in spite of her
American accent, had a voice like a
nightingale, and gave some amazing
instrument imitations, and Clapham and
Dwyer, two clever patter comedians.

cocoo

Ropes and Yarns.

The two last-named are to appear
again before the microphone on July
14th, when listeners should also hear
the vaudeville star, Tex McLeod, who
will  spin “ropes” (whatever that
may mean) and varns’  (which is
understandable). ““Elsa the Wonder,”
who is able to sing in two voices, soprano
and baritone, is in the same variety
programme, with Edward Avis,
Ameriea’s bird impersonator, and Miss
Doris Bleach and Partner, who recently
appeared on the London music hall stage
in  svincopated solos and duets. The
advance programmes show several in-
teresting variety features of a similar
nature—an encouraging sign, for there
is undoubtedly a big demand among
listeners for this type of programme.

cooo

A Set in Every House.

The official organ of the B.B.C. has
lieen drawing altention to champion
radio villages where the number of
receiving sets compares favourably with
the number of houses. In one Oxford-
shire village, it 1s stated, every house
has a receiving set. I am now anxiously
waiting to see which village will be the
first to boast that some houses have more
than one receiving set but only one
licence.

0000

A Manx Broadcast.

On the occasion of the Tynwald Cere-
mony, on July 5th, when the Manx laws
are promulgated in English and Manx
throughout the Isle of Man, the Man-
chester station presents a special pro-
gramme of Manx Music and folk lore.
Miss May Clague (soprano), who is a
native of the island, will sing the Manx
National Anthem and two groups of
Manx songs. Other national selections
will be played by the Station Orchestra,
conducted m each case by the composer.
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REFLEX RECEIVERS.,
Some [Practical Considerations.

New Ideas on the Action and Design of Circuits.
By D. KINGSBURY.

EARLY three years ago, when dull-emitter valves
were rare and expensive, and accumulator charg-
ing costly, the author turned his attention to the

reflex receiver as a possible means of economy. At that
time circumstances made an outside aerial out of the
question, and the wearing of telephones night after night
had become irksome.

Much experimenting followed, which, it must be ad
mitted, was in the nature of trial and error, until a set
consisting of one ““ R’ valve, reflexed, with crystal de-
tector, followed by one ‘“ R 7’ valve coupled as an audio-
frequency amplifier, was evolved. It is, perhaps, only
fair to say that, from the very first, grid damping by
means of positive potential and resistance damping were
avoided as representing poor practice.

The set was hoth sensitive and stable until power valves
were litted, when a fresh crop of troubles ensued which
necessitated a more accurate application of the neutro-
dyne principle than before. Eventually, complete sta-
bility was again obtained, with increased output and
better sensitivity.

The next step taken was to try to. reflex both valves,
and a number of attempts were made without success.
Gradually, however, trial and error gave way to careful
reasoning, with the result that a two-reflexed valve
arrangement was conceived and built. This worked well
from the moment of switching on ; in fact, no connections
were at any time altered, ‘‘ tuning up ’’ being limited to
the adjustment of the neutrodyne condensers. Not once
during its existence Jid this reflex emit a true audio-
frequency howl, although power valves, high-step-up
transformers, and ample negative bias were employed.
Violent radio-frequency oscillation could be produced by
reaction or by tampering with the neutrodyne condensers,
which would on occasion set up interference notes to
which reference will be made later.

Advantages and Disadvantages.

One of the most valuable results of the experiences
briefly recounted in the foregoing paragraphs is that the
author claims to be able to recognise, and state the cause
of, each individual class of howl, whistle, and croak
occurring in a badly designed or badly adjusted reflex
set. To those who have made unsuccessful attempts in
the past to build a set of this type let it be emphatically
stated that these distressing noises are not due to funda-
mental shortcomings, and can, therefore, be eliminated
with comparative ease once their causes have heen ascer-
tained.

Though much has been written on the subject of reflex
receivers, it seems to the author that insufficient warning
of the pitfalls to be assnciated with such apparatus has
been forthcoming. It is the purpose of these notes,
therefore, briefly to cover the ground indicating what has

proved sound in practice and the points that require
special attention.

It is perhaps worth bearing in mind that the H.F.
and L.F. chains of a perfect reflex receiver would be
so non-interdependent that it would be possible to use
both together (the reflex), independently (simple H.F.
amplification and detector, or detector and simple L.F.
amplification), or simultaneously for different purposes
(the duplex amplifier), ¢.g., the I..F. chain may be amphi
fying the output of a crystal set tuned to Daventry for
domestic loud-speaker use while the H.F. portion is
leing employed to search the Continent with telephones.

The chief advantage of this class of receiver is, of
course, that of smaller first cost and very much reduced
upkeep owing to the few valves employed. This is a
real boon where facilities for accumulator charging do
not exist.

The only disadvantage of which the author is aware
is that of limited output, unless a separate audio-fre-
quency amplifier is added. However, with ordinary
power valves the limit is above comfortable sitting-room
loud-speaker strength, so that this is not a matter which
need cause us much concern.

Quality of Reproduction.

The reflex is capable of precisely the same quality of
reproduction as the corresponding simple set. In this
connection it should bLe mentioned that the only points
requiring careful attention are (a) that the combined H.F.
and 1..F. inputs to the grid of any valve within the set
do not overrun the sensibly straight portion of the clfar-
acteristic curve of that valve, or reach the point at which
grid current sets in, and (4) that the L.F. intervalve
couplings will withstand H.I'. bv-pass condensers across
their terminals without appreciable lowering of tone. If
L.F. transformers are emploved, those having unduly
high ratio and insufficient primary impedance for the
type of valve to be used should be avoided.

The Detector.

There is an important, if not obvious, direction in
which the reflex scores, namely, that the improvement in
quality of reproduction usually considered incidental to
the use of a crystal may be obtained without incurring
trouble cue to the inherent shortcomings of this tvpe of
detector. . As instances, the use of H.F. amplification
in front of the crystal will ensure adequate input, a con-
dition necessary for efficiency and faithful reproduction.
the H.¥. stages can be designed to retain the necessary
degree of selectivity, notwithstanding the loading of the
crystal, and, further, it is an easy matter to arrange for
reaction to compensate for this loading if desired.

It should be noted that 7e purpose of the detector is
not to stabilise the set, otherwise how can one adjust it?
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Reflex Receivers.—

To be greeted by a colossal howl every time he disturbs
the detector mav be good medicine for the inveterate
meddler, but it is neither helpful to the experimenter nor
indicative of sound design. When the contact wire 1s
lifted from the crvstal all sound should cease, providing
that each valve is being correctly worked and that the
H.F. input in any valve is not so great that saturation
or anode hend rectification occurs. Tuned to 21,0 at
nine miles’ range on a moderately good aerial and earth,
the author finds it possible to comply with this require-
ment if not more than one H.F. stage is in use, and when
two efficient H.T. stages are operating, distant trans-
missions coming in at more than pleasant room loud-
speaker strength cease entirely when the contact wire 1s
removed

The semi-automatic crystal holder in which spot hunt-
ing is reduced to the turning of a knob will be found ex-
tremely satisfactory ; on the other hand, the modern
“ permanent ’’ detector, while not quite so sensitive as
the best galena, is usually very good.

It will be understood from the foregoing that there is
no reason why a valve detector should not be used. A
set that will remain stable with the erystal removed
(oscillation may still be observed by rotating the con-
denser dials while watching a milliaimmeter in the anode
circuit of the last valve, or listening for the usual
“click 77y will operate quite sweetly in conjunction with
a valve detector.

How Many Valves ?

The number of valves to be used requires a little con-
sideration, and in this connection it should be remembered
that the effectiveness of a valve when reflexed is propor-
tjonal to the square of its “ power amplitication,”” or
voltage amplification ligure, or to the product of the two,
according to the type of couplings used. It is thus quite
important to choose suitable valves.

One large valve (D.E.35, L.525, S.P.18 (Red Spot) or
similar) reflexed with erystal detector will be found to
give sufficient output for medium loud-speaker strength
at, sav, ten miles from the local station on a reasonably
~ond aerial and earth, the quality of reproduction heing
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Fip. 1.—Fundamental inverse reflex circuit. The heavy line

indicates the radio-frequency path. After rectification the L.F.

path is shown by the dotted line, The sequence of the amplifying

stages is A, B, detection, B, A

good. With reaction 1t is possible 1o hear on telephones
almost anything that is louder than the Morse, mush,
atmospherics, and neighbouring oscillators.  One neer!
never allow such an arrangement actually to oscillate, as
there is a very pronounced threshold period during which
sensitivity is good and, when the corresponding settings
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of the grid and anode condensers for various wave-
lengths has become known, stations may be picked up
with ease. Autodyne reception of weak C.\V. signals is,
of course, possible. A point worthy of note is that there
are only two tuning controls to adjust, and that these
can be operated simultaneously. ¢ Searching ’’ is there-
fore easy.

The addition of a valve functioning as an L.F. ampli-
fier to the foregoing single-valve reflex set will produce
an overpowering volume of sound when tuned to the local
station ; in fact, another D.E.5 is quite out of place, an
I.S.5A with adequate II.T. and grid bias being
necessary.

With the 1..F. valve in use it is possible to bring up
some distant stations to loud-speaker strength under very
favourable conditions.

The addition of an H.F. stage to a one-valve reflex
sef materially increases the strength of signals coming

e
77
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[

~
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Fig. 2.—The straight reflex circuit. Here the sequence is A, B,
detection, A, B
from distant stations. There are now, however, three
circuits to tune, and as there seems to be no satisfactory
means of operating these devices simultaneously, search-
ing is not now so rapil.

Two valves both functioning as H.¥. and L., ampli-
fiers and a crystal detector will, under reasonable con-
ditions, give extreme satisfaction ; in fact, the writer is
inclined to the opinion that stations which cannot be
brought up to moderate loud-speaker strength with such
an arrangement would be too erratic and accompanied
by too much mush to render further amplilication really
worth while. An additional stage of H.F. might be
required in cases where a useful open aerial is impossible.

If such a receiver fitted with D.E.5 or smaller valves
be tuned to the local station at short range, ‘‘ croaking ”’
or some form of low-frequency oscillation will of a cer-
tainty take place. This is due to the inadequacy of the
valves to deal with the enormous grid swing likely to be
set up  Probably the working portion of the characteristic
of the second H.T'. valve is occupied by the H.F. wave
which it itself amplifies before passing on to the crystal.
The addition of T..T. impulses to ths already fully loaded
valve grid produces interference troubles. The simplest
wav of overcoming this trouble is to completely mistune
one of the H.F. circuits.

Straight or Inverse Connections ?

There are two fundamental types of reflex circuit, as
shown diagrammatically in Figs. 1 and 2. If Fig. 1,
which indicates the main path taken by an incoming
signal through an inverse reflex, is examined, it will be

WWW americanradiohistorvy com


www.americanradiohistory.com

JULY 7th, 1926.

Reflex Receivers.—

seen that there is a subsidiary circuit from the anode of
valve A to the grid of valve B via an H.F. transformer,
and from the anode of valve B to the grid of valve A
vig an L.I. transformer. Now it is safe to assume that

H.T.+
E e
Q0900 ) H,T:
[y ca:
1)

=

I'ig. 3.—The use of a loose coupied aeria! circuit permits of
earthing the L.T. battery without virtually short—circuiting the
L.F. transformer.
an L.I°. transformer will pass a small amount of radio-
frequency energy, and it is equally certain that an H.T".
transtormer will pass audio-frequency energy—a point
very easily demonstrated by connecting one winding of
such a transformer across the output terminals of a set

(-[TT.:

—
P
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=
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Fig. 4.~—With this circuit L.F. oscillation may be produced if the
loud-speaker is brought near the aerial tuning end of the set.

in operation, and connecting telephones or loud-speaker
across the other winding. This subsidiary circuit, which,
of course, occurs between each pair of valves in a multi-
valve inverse set, is the cause of most of the ailments to
which reflex receivers are prone, and because of it we

—+H.T.

E T

Fig. 5.—Another sy~tem of connection in which the earth lead is

taken from the battery side of the L.F. transformer. Damping in

the aerial circuit is increased and the added resistance cannot

be readily compensated for by reaction coupling, while feeding

back at audio- as well as radio-frequency gives rise to audio-
frequency self-oscillation.
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may state quite definitely that the inverse circuit as in-
variably put forward is fundamentally unsound and will
not work satisfactorily. Unfortunately, the inverse
arrangement offers certain paper advantages over the
‘“ straight,”” and is, therefore, much more often at-
tempted. In practice, oscillations occur at a frequency
almost outside the audible limit—a disturbance which is

felt rather than heard. Other noises may be produced
by interference.

Radio—-frequency Amplification.

Considering Fig. z, the corresponding diagram of a
straight reflex, it will be observed that the tlow of energy
between the two valves is in the same direction, and it
therefore need not matter how the transfer takes place.

y N.C:. riﬁ/ |

S

N ;=/j
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Fig. 6.—A satisfactory method of stabilising two H.F. stages of a
reflex receiver.
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Herein lies the strongest recommendation for the straight
reflex. It should be possible, with a little ingenuity, to
work in all manner of audio-frequency tone control de-
vices, and it is not essential that the H.F. coupling shall
be a tuned transformer. The scope for original design
in this direction would appear to be great.
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Fig. 7.—Another though less satisfactory method of stabilising.
Low-frequency potentials are set up in a neutralising circuit.

The anode circuit of the final reflexed valve requires
very careful consideration, as it is important (imperative
if several reflexed valves are in use) that no L.F. energy
shall be transferred to the detector, and that no H.F.
energy shall find its way from the detector circuit to the
grid of the first H.F. valve. This matter will be dealt
with in a later section.
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Tuned transformer coupling, with provision for the
neutralisation of trouhlesome stray capacities, is one of
the best systems of IL.T. amplification yet devised, and
certainly lends itself to the purpose now in view. In
addition to stability, such an arrangement can claim
selectivity to any degree desired. Suitable transformers
have been frequently described in this journal.'

Stray Capacity Neutralisation.

The use of a transformer between the aerial and grid
of the first valve eliminates one of the chief difficulties
in reflex working, in that it makes it possible to earth
the batteries without incidental ill-effect. Fig. 3 shows
the transformer-operated arrangement with a connection
from —L.T. to earth. With the connections shown in
Fig. 4 the batteries and loud-speaker (unless transformer
operated) are removed from earth by the potential being
generated in the secondary of the L.F. transformer. This
may, and sometimes does, lead to trouble. The arrange-
ment shown in Fig. 5 is likely to be unselective, owing
to additional resistance being placed directly in the aerial
circuit, and, further, extreme ingenuity would have to be
usecl to find a reaction arrangement to counteract this
resistance that did not introduce audio-frequency oscilla-
tion troubles, since both the aerial inductance and re-
action coil are passing audio-frequency currents.

N.Cf HT. +
- e
_L (12>
Law's (F 0
éﬂ';:i
h
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Fig. 8.—Here the neutralising winding is separated from H.F.
transformer primary, and the low-frequency transformer no
ionger forms part of the neutralising system.

We now come to what is probably the most important
factor contributing to the successful working of reflex
receivers, 7.e., H.T. stabilisation by the neutralisation

of stray capacities within the valve.

The two main forms of H.I'. stabilisation connections
in use to-day are shown in I'igs. 6 and 7, in which L.F.
transformers are shown dotted in the anode circuits to
represent audio-frequency load. Consideration as to
how these circuits may be applied to reflex working is
necessary. The scheme indicated in Fig. 6 works well
when applied to a single reflex valve, that is, with coils
B aad C only. Adjustment of the neutralising condenser
is made with the detector contact wire off the crystal,
and no difficulty should be experienced in finding a set-
ting for this condenser. The application of the contact
wire to the crystal reduces the voitage across the coil C,

1 The author would direct especial attention to the transformer
data given by W. James in ‘A Long-Range Three-Valve
Receiver,” 7'he Wireless World, May 26th, p. 689, and
June 2nd, p. 731
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but also supplies a load ; the circuit thus remains stable.
When this circuit in Fig. 6 is expanded to include two
H.I". stages, one important point arises, namely, that
magnetic coupling for the purposes of reaction must not
be obtained between coils B and C. Under such con-

O %im

R.F.C. i
H.T.+

Fig. 9.—In addition to the primary and secondary coils of the H.F.

transformer and the neutralising winding, an additional winding

has been introduced carrying a reversed audio-frequency ficld to

nullify the L.F. component in the H.F. coupling.
ditions the neutralisation of the first valve is upset, as
H.F. potentials exist at the grid end of coil B, which
have not their counterpart in coil A, and aveidable radia-
tion is set up. There is also a slight risk of audio-
frequency complications with this circuit.
»

Nullifying the Audio-frequency Component in
Neutrodyne Circuits.

The arrangement shown in Fig. 7 has the advantage
of treating each valve independently, but suffers from
one defect when applied to reflex receivers. It will be
seen that the necessary H.I. stabilising potential is
obtained by auto-transformer action. Now the constants
of the auto-transformer are such that while a counter
I.M.F. closely approximating the original (but of oppo-
site sign) will be produced at H.T., the corresponding
L.F. component will be weak, so that the neutralising
condenser in applving the necessary reverse H.l". poten-
tial nearly doubles the effective stray capacities at I..F.,
and may cause serious trouble with power valves and
modern high-impedance transformers.

The remedy is to separate the neutralising winding
from the primary and to connect its ‘“ steady ”’ end to a

-

- A £
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IWQJ

HT+

Fig. 10.—The neutralising coil is made to form part of the L.F.
output circuit, and the direction of winding is such that any audio-
frequency component in the H.F. transformer primary is nullified

www americanradiohistorvy com


www.americanradiohistory.com

JULY 7th, 1926.

Reflex Receivers,.— \
point outside of the audio- v/
frequency load. ‘Fhis in
volves one extra terminal on
the usual transformers, as
there are now three separate
windings instead of two,

one of which is tapped at sy _?—HF'_('/“:__JCRYSTAL
the mid-point. The modified !
connections are shown in i i
Fig. 8. - i g

This leaves us with the ! 1 P o J)
anode circuit of the final re- iar R LT
flex valve to consider. Orne S 5 T
method of ensuring that the T T P——p—
low-frequency component in

the primary of the H.I.

g

transformer does not affect
the secondary of that trans-
tormer by magnetic coupling is to introduce a winding
similar in all respects to the primary, but carrying only the
L.¥'. componert of the output, and that in the opposite
direction to the primary. Further, if this winding be placed
turn for turn with the primary between the primary and
secondary windings, it will form an efficient L.T. capi-
city screen, since one end may be connected to a point
of steadyv potential, and the audio-frequency potential
across it will be extremely small. It will he necessary
to insert a radio-frequency choke between the ¢ live ™’
end of this winding and the L.F. output circuit to avoid
the absorption of H.F. energy from the transformer.
The connections are shown in TFig. 6. A moment’s con-
sideration will show that this winding is a duplicate of
the H.T'. neutralising coil, and the two may therefore
be combined  This produces the arrangement shown in
Fig. ro, which works well in practice and would appear
to give very complete separation. Iig. 11 shows a two-
valve ““straight ” reflex incorporating these connections.

It is worthy of note that the L.I". component nulli-
fying device may be applied stage by stage to the in-
verse connections as shown in I'ig. 12

The maximum wavelength on which reflex amplifica-
tion.mav be satisfactorily performed would appear to be

;

Fig. 11.—Two-valve stabilised reflex circuit combining the principles of Figs. 2 and 10.

exceedingly high if full use is made of some such method
of separating the H.¥. and L.T'. components of the out-
put of the final reflex stage. A high-pass filter might
be substituted for the anode by-pass condenser which,
if suitably designed, would allow the high frequency to
come down to, say, 20,000 cycles (15,000 metres) with-
out passing useful I.T. energy.

Audio-frequency Amplification.

Special consideration would have to be given to the
intermediate valve couplings, but, as has already heen
pointed out, the straight reflex (does not demand inde-
pendent radio- and audio-frequency transformer coupling.

An obvious application of a good reflex receiver is in
connection with the supersonic heterodvne system of re-
ception, a local oscillator, and first detector (possibly
combined in one valve) only being necessary if H.[.
transformers suitable for, say, 3,000 metres are avail-
able.  On paper, at any rate, we should then obtain
seven-valve results with three valves and a piece of
crystal.

To return to our quest for stability, there remains
but one further point to consider, namely, the prevention
of radio-frequency feed hack from the secondary of the
last H.¥. transformer to the
grid of the first reflex valve
via the detector and first
I.F. transformer. It will
be found that if a compara.
tively large by-pass con-
denser (0.001 to 0.002 mfd.)
is used to close the H.F.
circuit through the detector,
there will, at broadcast
wavelengths, be little need
for a radio-frequency choke
between the detector and the

first 1.T'. transformer pri-

a.8. LT H.T. GB.

G

8. » HT.

R A

IT'+

mary, but it must not be for-
gotten that the choke should

nr theoretically be inserted, and
T T its absence may, through

[

L Fig. 12.—The application of the system for nullifying the L.F. component ip the H.F. couplings
applied to a 3-valve inverse reflex circuit.

some combination of circum-
stances, cause trouble.  If,
A 35
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however, the condenser is removed, the most tractable set
will become a veritable fiend.

Little need be said here about audio-frequency ampli-
fication. The writer awaits the appearance on the masket
of transformers which are deiinitelv designed to carry
by-pass condensers even at the expense of step-up raiio.
Until such transformers are available, the chief recom-
mendation, which has already been given, is to avoid
those having high ratio and inadequate primary
mpedance.

Grid Bias.

The subject of grid bias, anode, and filament voltage
has not been touched, as it has been assumed that readers
sufficiently ambitious to attempt a reflex set on the lines
indicated have already mastered these points. In order
to avoid interference troubles between H.I. and L.F.
energy components, it is most essential that the valves be
operated correctly. In a straight-type two-valve reflex
receiver it will be found that a D.E.5 or similar valve
is capable of handling sufficient I..I°. energy to produce
comfortable room loucd-speaker strength in addition to the
second H.F. stage. If L.T. transformers of unusually
small step up are being used, a D.E.gA would be more
suitable, since a greater H.T'. input to the detector is
necessary to produce the same final output. Conversely,
if more than two retlexed stages are employved, louder
results will be obtainable from a final D.E.5 valve, as
the H.T. input to the crystal need not be so great.

By-pass Condensers.

No values for by-pass condensers have been specified,
because this matter is so largelv connected with low-
frequency transformer design. The writer has success-
fully usedl condensers ranging from o.0ooo5 o 0.002 mfd.
1t must be remembered that a o.oo1 mfd. condenser offers
a resistance of approximately 150 ohms to H.F. current
at 300 metres, and it is therefore desirable, from the
point of view of H.I'. amplification, to use the largest
condensers possible. Consideration will show that the
stray capacity neutralisation scheme now proposed 1s
only as imperfect as the inclusion of the anode by-pass
condensers makes it.

1f H.¥. transformers are being used and they are of
the usual neutrodyne pattern, it is useful to consider
that the primary carries H.T'. current, whereas the secon-
dary produces what is httle more than open-circuit

JULY 7th, 1926.

potential. It follows that the by-pass condensers in
series with the primary should be large, say, o.oo1 to
o.002 mfd., while those in series with the secondary
may be quite small, of the order of 0.0001 to 0.0003 mid.
In practice the best procedure would appear to be to use
those conrlensers which are to hand and to err on the
large size; then, if the tone is too low and the sibilants
poor, substitute smaller condensers where possible. The
difference in the tone-lowering effect of a condenser of
given size when applied first to the primary and then to
the secondary of an L.T. transformer may be taken as
approximately equal to the square of the turns ratio, or,
in other words, in the case of a 4: 1 transformer, a con-
denser of o.0001 mfd. across the secondary is equivalent
to 0.0016 mfd. shunted across the primary.

Concluding Remarks.

Finally, a word as to the construction of a reflex set.
1f the reader will again refer to Fig. 11, it will be
noticed that all the apparatus coming between each pair
of vertical dotted lines is associated with the anode of
the valve also included. Ivery precaution should be
adopied to ensure electromagnetic and electrostatic isola-
tion of each section. This is really not very diflicult,
since the H.F. transformers may be mounted at the

Hazeltine angle ”’ of approximately 55° from the hori-
zontal, the I.T. transformers may be of the iron shrouded
type with earthing terminal, and, if the components are
mounted in positions corresponding approsimately with
the diagram, the dotted lines may be taken as represent-
ing simple earth screens to overcome electrostatic troubles.
Probably the best screen for the purpose is made by fixing
a number of vertical wires in a plane at right angles to
the front of the set and connecting all these wires to
earth at one end only. In this way the minimum eddy
currents and consequent loss of power will occur.

The author is conscious of the fact that much of the
matter contained in this article is not new ; on the other
hand, originality is claimed' for the modilied torm of
neutrodvne transformer and the L.F. nullifving connec-
tions, which in his own hands have proved the key to
truly stable reflex arrangements. He also cannot recall
having seen an emphatic statement that the unmodified
inverse reflex is fundamentally unsound. Such a state-
ment would have saved many hours of unsuccessful labour
and much disappointment.

! Prov. Pat. 4683/26.

An Exide Rally.

A ¢ Blackadda >’ Book.

Move than fifty circuits, besides much
other useful wireless information, are
contained in a shilling booklet, entitled :
““The Blackadda Way,” which has been
issued by the Blackadda Radio Co., Lid.,
48, Sadler Gate, Derby.

The booklet describes the system of
simplilied construction by the Blackadda

method, which includes, among other
features, a panel with equally spaced
holes into which the various “ Black-
adda” components can be speedily
fitted.
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Messrs. J. R.
Kingsway, London, W.C.2, we have re-
ceived an interesting brochure, descriptive
of Columbia Dry Batteries, suitable for

From Monris,

H.T. and L.T. supply, and for grid
biassing. Columbia batteries are manu-
factured by the National Carbon Co., Inc.,
of New York.

WWW. americanradiohistorvy: com

Blackpool was the venue, on June 15-16,
of a highly successful conference of Exide
Battery Service Agents. Many discussions
took piace on such subjects as the deve-
lopment of new designs, regulations
affecting battery workshops, and improved
methods of battery charging.

Such gatherings as these do much to
establish valuable cohesion in an organi-
sation like the Exide Battery Service, and
sliould prove of ultimate value to the
general public as well as to all concerned
in the distribution of Exide batteries.
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Reflections on an Unpleasant Possibility.

N Melbourne a movement is on foot to rid the city
J] of ugly aerials. There is even a proposal to create

a ““ standard "’ with which all aerials would have to
comply. This is rather ‘drastic.

At the same time, while we may deplore the possi-
bility of such an arbitrary measure in Australia, it might
be worth while to take a look at the aerial question as
it affects this country. Anyone who doubts the existence
of an ‘‘ aerial question ’’ need only take a short walk in
a London suburb or even a country village. He will
soon be convinced that private aerial design is a very
big question. If he pursues the matter still further,
by observation and discussion, he will have to admit that
the average Britisher’s aerial, provided it ¢ pulls in the
stations,”’ doesn’t kink, and keeps clear of the neigh-
bour’s washing, receives rather less artistic attention than
does a dusthin.

Harmless Speculations.

This reprehensible state of affairs seemns to cause no
tears. Arguments may even be adduced in its favour.
‘There are people who will tell vou, for instance, that an
over-zealous attention to aerial appearances and a ten-
dency towards standardisation would rob life of one of
its innocent pleasures. If all aerials (they say) wore the
same chill air of respectability and uniformity, how could
we indulge in the pleasant pastime of speculating upon
the personalities of their owners? It must be admitted
that a delicious spice of uncertainty really does accom-
pany the deduction that the ‘“ ham’ who put up that
Heath Robinson atrocity with the hent hit of larch
must be a kind of Tarzan or Robinson Crusoe; and
it doesn’t spoil our pleasure in the least to learn subse-
quently that he is only an income tax clerk with a
penchant for Wagner.

It must be conceded that standardisation would
rob us ot the technical howlers that sometimes decorate
this green and pleasant land. We should sigh vainly
for the aerial in which the horizontal stretch enjoys the
lofty detachment of complete insulation from the lead-
in; and we should also miss the specimen of antenna in
which the insulators hang at a tangent like a string of
Spanish onions.

Quite conceivably, too, if standardisation came in, we
should grow tired of those trim rows of precisely inverted
“L’s " and yearn for the reckless soul who would Jaunch
out with a * T.”

In spite of these arguments, however, there is still a
case for better and neater aerials. Is it not a fact that
there are many ‘‘ hundred per cent.’’ experimenters, with
really good sets, sporting aerials that would bring the
blush of shame to the cheeks of a clothes-prop merchant ?

““ Quite so,”” some will reply. ““ But don’t forget that
the real experimenters can afford to neglect their aerials
simply because their sets are efficient.”” A very obvious
point of ¥iew, but quite inconsistent.  Others retort thus :
““ You seem to forget, O.M., that aerial efficiency and
aerial appearance don’t always go hand in hand.””  This
is much more reasonable. The majority will agree that
the most ‘ genteel-looking >’ arrangement with the lead-
in connected two-thirds of the way along the horizontal
may give poorer signals than a correctly proportioned
inverted ““ L ”” supported on three coupled liroomsticks.

‘* Aerials that would bring the blush of shame to the cheeks of a
clothes—prop merchant.’’

And yet the vexing question remains. Broomsticks and
clothes-props and kindred objects are anathema to a
great many who, although wireless has not yet captured
their imaginations, are «ecent enough folk at heart.
Among this group you will find creatures who cherish
sesthetic 1deals.

‘ Bother esthetic ideals!’’ someone has said. But
any amount of hotheration will not consign them to perdi-
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That Aerial Problem.—

tion. They do exist, and the question pops up: Is it
right to lumber the landscape with unnecessary eyesores?
The country is already doited with wnecessary eyesores.
The factory chimney and the gasometer are bad enough,
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*¢ If standardisation came in.”

though they have, presumably, attained the zenith of
beauty consistent with their utilitarian purpose. There
is no reason why an aerial should be ugly. It can be

Wireless
Woerld

JULY 7th, 1926.

If wireless users do not take the trouble to improve
the general turnout of their aerials, standardisation may
threaten just when we least expect it. An ominous httle
black cloud is already gathering on the horizon bearing
a strong resemblance to a Juggernaut called ‘‘T.ocal
Authority.”’

Local Authority.

We read, for instance, that in connection with the erec-
tion of wireless poles on housing estates, Dover Corpora-
tion is calling for reasonable ‘¢ orderliness, uniformity,
and suitability.””  And again, that the Ministry of
Health, while not proposing to issue model hye-laws in
regard to wireless aerials, will consider any proposals
put forward by local authority. Isn’t this enough to make
any seli-respecting amateur shudder?

It would be extremely irksome if we had to submit to
the rulings of an ‘“ unwireless ** borough council on ques-
tions of aerial design. Within reasonable limits every
amateur will consider himself entitled to design his whole
installation, including aerial, in accordance with his
private desires; and if he wishes to include a counter-
poise he will want to do so without the risk of giving St.
Vitus’ dance to a mayor and corporation.

Let us look to our derials wow. If we don’t there may

shapely without loss of etficiency.

be others who will.

SMALL TRANSFORMERS FOR MAINS H.T.

O meet the demand for smali power
transformers for use in the construc-
tion of H.T. battery eliminators,

~several manufucturers are already pro-
ducing transformers admirably suited for
the purpose. The amateur genevally finds
that transformer making requires better
facilities and equipment than he usually
possesses. and if he successfully masters
the details of design there are many
points in the process of building up which
present alinost unsurinountable difficulties.

The transformer manufactured by the
Electro Supplies Company, 19a, Broad-
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way, London, 8.W.19, is in general out-
line very similar to an intervalve trans-
former, ~excepting that it is somewhat
larger. The core, which is of the
shell type, measures 3}in. in height, and
has a ecross sectional area of mnearly 1
square inch.  The stampings are held
together solely by clamps, so that the un-
satisfactory practice of passing bolts right
through the stampings is avoided.  The
makers supply tvpes suitable for all usual
voltages and frequencies.  The filament
heating secondary develops a potential ot
6 volts on a load of 2 amperes. The step-
up secondary is normally wound to pro-
duce 200 volts, or 100 volts each side of
the mid-point tap when delivering a cur-
vent of 50 milliamperes, so that it will
provide on normal load a rectified 1.7
potential of about 80 volts. ~ Smoothing
chokes are also obtainable of high induct-
ance built up on a similar tvpe of core.

Messvs. A. W. Knicht, Ltd., 180, Tower

Commercial small power transformers providing full-wave rectification for H.T. supply.
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Bridge Road, London, S.E.1, also pro-
duce a mains transiormer. The core is
of the ring type, having an external dia-
meter of about 4in., and cross section

about 1tin.xHin. The transformer is
enclosed in a pressed iron box, and, being
only about 1%in. in depth, can be quite
well accommodated under the basebourd.
Leads are brought out to provide for full-
wave rectification. A smoothing choke of
somewhat similar design is also obtain-
able. It is of a ring consiruction, the
overall dimensions being slightly less than
the transformer.
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SOLDERING.

The Why and Wherefore of Solders and Fluxes.

O many home constructors soldering is something

of a bugbear, and, though much has already been

written on the subject, it is felt that perhaps a few
further hints and explanations mav be acceptable.

It may be a relief to some constiuctors to know that
much of the difficulty they experience may be due, not
to their own lack of skill or care, but to faulty materials.

In the first place, solders vary. Apart from the hard
solders there are three universally recognised kinds of
soft solder, all of them alloys of lead and tin.

Their classificatfon and compositions are as follows :-—

1. Coarse Solder (or Plumber’s Metal.)
2 parts lead, 1 part tin.

2. I'ine, or Medium Solder.
1 part lead, 1 part tin.

3. Very Fine, or Tinman’s Solder.
1 part lead, 2 parts tin.

The latter is what is required. It is hardest of all the
lead alloys and at the same time has the lowest melting-
point ( about 175 degrees Centigrade).

The great point about tinman’s solder is that it “ runs”
as soon as this temperature is reached, and when cooling
solidifies at the same point. The other types (o not
really melt and begin to run until a much higher rem-
perature is reached, but between this point and 1735° C.
they have what is referred to as a pasty stage, so that
when the solder has been run into position it has to cool
through a considerable temperature range Lefore final
solidification.  This greatly increases the difficulty of
making a really scund joint, so that the first point is to
ensure that solder of the right composition is used, such
that it is always either “ runny ” or solid and has no pasty
stage.

Depreciation through Overheating.

A further point is that, after a stick has been in use,
the tin is apt to burn away more rapidly than the lead,
so that, to keep the solder in its best condition, it may be
advisable to add a little pure tin to replace the eficiency.

If you remember when buyving solder that tinman's
solder should give a definite crackling sound when the
stick is bent, you will probably save yourself much time
and trouble when soldering-up.

Another very important point is the question of the
flux used to assist the operation.

The great essential for successful soldering is the ab-
solute cleanliness of the surfaces to be joined. They
must first be filed or scraped bright and clean, but even
this by itself is insufficient, for chemical cleanliness is
also required, and however clean they may look, a film
of oxide will always be present, or be in process of
formation. The purpose of the flux is to dissolve this
and to prevent more forming, allowing the solder to
“run” freely and effect the intimate contact necessary.

The tinsmith uses a variety of fluxes for different pur-

poses, among the commonest being #Zilled spirits (which
is a saturated solution of zinc choride), resin and sal
ammoniac.  Of these, killed spirits is probably the easiest
and cleanest to use, but unfortunately it is not very suit-
able for most electrical and wireless work, as it tends to
corrode copper by chemical action, and copper, of course,
is almost universally used for electrical conductors. Re-
sin 1s the most satisfactory flux from this point of view
but it is far more difficult to use. Probably the easiest
way for the home constructor is to use one of the many
good patent fluxes on the market. Many of these contain
powdered resin; they are easy to use and seem to have no
bad effect on copper.

Cleaning the Iron.

A difficulty which the writer has experienced in their
use is that some of them tend to make the soldering bolt
very dirty. This necessitates continual careful wiping
of the iron and adds a further difficulty, since absolute
cleanliness is the great essential for success. A method
which has been found to overcome this is to use a pot of
killed spirits for cleaning and tinning the bit and to use
the patent flux on the actual joint.

One word of warning as regards killed spirits mav not
be out of place. Killed spirits bought readv-made is
rarely so satisfactory as that made up by oneself. This
can very easily be done by adding zinc to a small
quantity of hydrochioric acid, but care must he taken to
add sufficient zinc, as a saturated solution is required.
Keep on adding bits of zinc until no further chemical
action occurs ; that is, until a small quantity of zinc is
left at the bottom of the pot without the acid acting
further upon it. It is in this respect that the bought
variety is usually unsatisfactory.

A Large Bolt Essential.

The copper bit, more generally known as the soldering
iron, constitutes another pitfall for the unwary. Many
constructors, and, apparently, wireless dealers too, think
that a very small bit will be much easier to use for
delicate and finicky work than a larger size. This is
far from heing the case.

The function of the copper hit is to supply the
requisite heat to the job and to the solder, and the
smaller it is the more rapidly will it cool ofl below the
requisite temperature, which means that the joint has to
be completed very much more quickly. Tor this reason
a small bolt requires far more skill in use than a larger
one.

The actual bolt or bit, which is merelv a lump of
copper pointed at the extreme end, should be of
generous dimensions to allow it to retain the heat for a
reasonable time; even if a small diameter is essentia!
for close work in multi-valve sets the holt should be
long so as to give the requisite mass of metal.

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

DEFECTS IN INTERVALVE TRANSFORMERS.

Sir,—In reply to Mr. Schofield’s letter in your issue of June
16th, may I say that since no manufacturers’ names have heen
mentioned in any of my articles it is diflicult vo understand
in what way the expression of my views casts ‘‘an unmerited
reflection on the products of certain manufacturers.” Al the
cases of transformer breakdown that have been mentioned and
discussed by me have been genuine disconnections of the wind-
ing, and, as I have previously pointed out, in every single
instance it has been the primary winding which was at fault.
1 have, of course, come across many cases in which the con-
necting wire from winding to terminal was broken, but it
requires very little experience to distinguish this from an in-
ternal break in the winding. 1 can assure Mr. Schofield
that the defect to which I am referring requires something
more for its cure than the development of improved methods
of making the connection from winding to terminal.

S.W.14. R. L. SMITH-ROSE.

Sir,—-1 wish to agree with Dr. Smith-Rose in his bitter com-
plaint about transformer windings. I have had incessant trouble
from this type of fault. The transformers in question are the
most expensive on the market and give truly excellent results
in all other respects. However, so troublesome has this fault
been that I have had to change over to resistance amplification
and have had no complaint to make about this method, which
has never gone wrong. E. A, ANSON.

Aldbury, nr. Tring.

PORTABLE RECEIVERS.

Sir,—The veplies of your correspondeuts to my remarks on
the subject of portable receivers have been carefully perused,
and I should like to add some further notes to the discussion.

I agree that the range of the et mentioned by me is not
very adequate for motoring. Nevertheless, halt the cake is
better than none at all, and I still retain my opinion that a
properly designed long-range portable is far teo bulky even
for the average car.

Regarding the commercial superheterodyne mentioned, T have
seen this outfit, and if the ridiculously small hatteries therein
are considered satistactory, “ The Wanderer > and I must agree
to differ.

The most important point relating to valves and holders could
do with a little ventilation. 1My experience with 0.06 type
valves goes beyond the use of one or two experimentally, as
since their first appearance some thousands have passed through
my hands and their vagaries are appreciated.

The very fine filament cannot be other than extremely fragile,
and, due to this, it is impossible to take up stretch with a spring
as is done in most other valves, the result being a filament
free to vibrate and, in due course, fracture. The vibration of
the filament also leads to incurable howling if the lond-speaker
is placed in or near the receiver. Valves consuming 0.15 amyp.
at 2 volts are now available and are an infinitely supevior pro-
position for portable work.

A 40

“ The Wanderer ** addaces no argument against the type of
Lolder suggested by me, which has every feature of spring
holders without their disadvantages. Tt is, of course, ridicnlous
to deprecate types in which the legs are moulded into a block
as the weight of the small moulding is negligible in comparison
to the valve it carries. The whole argument amounts to this:
springs transmit all shocks applied, whilst sponge rubber, being
naturally limited, absorbs them.

Your other correspondent mentioned a superheterodyne built
into very modest dimensions; in fact, so modest are they, that
I must begin to doubt the fact that it is a satisfactory proposi-
tion ; this remark, of course, casts no aspersion on the receiver
proper, but on batteries and loud-speaker.

Naturally, the first consideration must be reasonably decent
reproduction. It is, therefore, little use to make a good re-
ceiver if it is to be coupled to one of the awful contraptions
called loud-speakers I have seen fitted into portable sets.

His strictures on manufacturers are surely rather severe; it
is inconceivable that all professional designers are fools and
the only experts earn their bread outside the industry. Person-
ally, having had the misfortune to deal with a large number of
representative receivers made by ¢ reat and careful ”’ amateurs,
I must regretfully stick to my opinion.

Joints and fixings that serve well in the family set may
be useless in continunal transit. Nevertheless, good soldered
joiuts in conjunction with suitable arrangement of components
and leads will withstand the roughest possible usage.

L. W. RUSKHAM

THE TANGENT RECTIFIER for providing H.T. from A.G.

supply. Although only half wave rectification is adopted, the
smoothing equipment is particularly liberal, ensuring quiet
running even with a multi-valve set.
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" The Wireless World”" Information Department Conducts a Free Service of Replies to Readers’ Queries,

Questions should be concisely worded, and headed ““Information Departinent.” Each se

A Stable and Efficient Five-valve
Circuit.

I wish to construct a five-valve receiver
embodying a 2v-2 circuit with re-
action on to the aerial. It is desired
that the receiver be sensitive and
capable of loud-speaker operation on
distant  stations under = reasonably
favourable conditions. At the same
time, it i3 desired that the receiver
cover both the normal B.B.C. and the
Daventry and  Radio-Paris wave-
lengths, and it wmust be equally stable
on all wavelengths. 1 do not desire
to use the meutrodyne principle if it
can be avoided. C. M. P

It would, of course, be by no means
casy to coustruct a neutrodyne receiver to
cover this large band of wavelengths,
since, even if we devised special plug-in
neutrodyne transformers to cover the
various wavelength bands, it would he
necessary to re-neutralise the receiver
every time the transformers were changed.
The old method of using two tuned anode
circuits and stabilising with a potentio-
meter has long been oﬁsolete not only on
account of the large consumption of H.T.
current, but also because the inefficiency

stamped addressed envelope for postal reply.

recognised. The amount of positive bias
necessary to stabilise the H.F. valves was
so great that in many cases the actuat
amplification obtained was less than that
obtainable with one stage of H.F. with-
out potentiometer control, whilst owing to
the comparatively large grid current How-
g selectivity was very poor.

There is, however, one method of using
two stages of II.F. amplification effi
ciently and of covering a large wavelength
band which has not received the amount
of aftention which it merits. This method
was fully described in a special article
appearing on page 117 of our January 27th
issue. and you are advised to read this
article carefully before proceeding with
the construction of the receiver. We give
the circuit which would be suitable to
your needs in Fig. 1.

It will be noticed that the grid circuit
of the first H.F. valve is tuned by means
of a plug-in coil and parallel condenser,
whilst in ovder to achieve selectivity the
aerial is capacitatively coupled by meaus
of a variable condenser. This condenser
must not be considered as a tuning con-
trol, nor must it be used as such. but must
be considered purely as a variable coup-
ling between the aerial and the grid cir-

parate question must be accompanied by a

discussed in a reply to “G. P. K.”” on
page 542 of our April 7th issue, to which
you are referred. In the anode of the
first H.I'. valve is connected a choke, the
second anode consisting of a plug-in coil
tuned by a variable condeunser in the con-
ventional manner. The presence of this
choke-coupled stage separating the two
fuliy-tuned circuits associated with the
grid of the first and the anode of the
second valve will effect complete stability,
whilst much greater amplification will be
obtained than if both valves were choke
coupled. It is advisable that the control
of reaction be made as smooth as possible,
and for this reason the method of re-
action discussed in an article on page 608
of our April 28th issue is used.

It is essential that the choke connecied
in the plate circuit of the first H.F. valve
be of the highest possible efficiency, and
it is best to make use of a choke which
the manufacturers state specifically to be
designed for coupling H.F. valves such as
the Marconiphone choke, which covers a
waveband of 200 to 4,000 metres. and need
not, therefore, be made interchangeable.
The choke in the plate circuit of the
detector valve being only for the purpose
of providing reaction efiects, need not be

of such an arrangement iz now generally  cnit. This method of coupling was fully  of high efficiency, and any of the many
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Fig. 1.~—Five-valve receiver for both long and shert wave reception.
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H.F. chokes upon the market will serve
the purpose. This choke also need not
be interchanged for different wavelength
bands.

The first L.F. transformer is preferably
of Jow ratio, not exceeding 3 to 1, whilst
a 4 or 5 to 1 ratio may be used in the
second stage. The choke in the plate
circnit of the final valve is essential if
good quality is wanted, for reasons stated
in the article on page 701 of our May 26th
issue.

With regard to valves, ordinary general
purpose bright or dull emitters may be
used in the first three stages, although,
in order to obtain the utmost efficiency,
it would be preferable to use high ampli-
fication valves such as the D.E.56B. Simi-
larly, in order to obtain the utmost good
quality from the loud-speaker, a power
valve of the D.I.5 type should be used in
the first L.F. stage, and one of the
D.E.BA type in the final stage.

0000

Paper or Mica?

Why is it that u mica diclectric condenser
is always specified for inter-valve
coupling in a resistance. of chole
coupled amplifier, and yet paper di-
elecirie condensers are specified for
shunting across 1.7 batterics?
Usually the voltage which the latter
have to withsiand is greater than the
Jormer, and yet they seem (o give
satisfaction. Surely then if 18 wn-
necessary 1o use wica condensers in
the other position. c.T.C.

Usually, as you state, the condensers
shunting the H.T. battery have to with-
stand a greater voltage than the coupling
condensers, and it wonld seem, therefore,
un unnecessary expenditure to use mica
dielectric coupling condensers. The point

is, however, that owing to paper being a

less etlicient insulator than mica, there is

alwavs a danger of a minute leakage
across the condenser. It must be remem-
bered that on one side of this condenser
we have a large positive potential, and if
there is a slight _leakage across
the condenser it may cause the grid
on the other side of the condenser to as
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sume a slight positive bias which would,
of course, completely ruin quality. It is
always advisable, therefore, to use mica in
order to obviate this. A slight leakage
across the condeusers shunting the H.T.
battery will do no harm whatsoever, and
provided that the paper dielectric does not
become actually punctured by the high
voltage, all will be well.

0oooo

Wire-wound Resistances.

Is theve any special advantuye to be ob
tained by the use of wire-wound anode
resistances tn place of those con-
structed of other material? I ask
this because [ have used resistances
which are not wire-wound for some
time in oy  resistance-capacity
coupled L.F. amplifier acith every
safisfaction, and wn  wondering
whether I should effect any great im-
provement by changing over fo wire-
wound ccmponents. T.D. 4.

When new, it is often fonnd that com-
position resistances are productive of even
hetter results than many of the wire-
wound type that are upon the market. The
reason 1s that many of the wire-wound
resistances upon the market, although
wound non-inductively, as, of course, they
should be, are compressed into a very
small space with the result that their self-
capacity is apt to be rather high. The
result is, of course, thut not only are the
higher musical frequencies shunted away
and not amplified to so great an extent as
the middle range of frequencies, hut the
overall amplification is somewhat reduced.

In the majority of resistances made of

composition material, self-capacity is at

a minimum with the consequent improve-

ment in tone and amplification.

Unfortunately, however, after a com-
paratively short period of use, the pas-
sage of steadv anode current tends to
disintegrate the material of which the
resistances are made, and the resistance
is no longer constant. Uundoubtedly the
hest solution is to use wire-wound resist-
ances of fairly generous proporiions in
which the coil is divided into sections
in order to reduce self-capacity. Such

a resistance was used in the amplifier

described on page 480 of our March 31st

issue.
ocoo0
The Simplest Loud-speaker Set

I live very near to a main broadcasting
station, and find that [ get excep-
tionally loud signals from the tele-
plones, using a crystal receiver. [
desire to add a onewvdve amplifier
fer the operation of a small loud-

speaker, the requirements being
moderate  volume with the same
purity.as is given on the headphones,
using the crystal set alone. (t s

desired also that the amplifier be as
simple and as foolproof as possible.
R #: 10

Undoubtedly by far the best circuit
for you to adopt is the one given in Fig.
2. This will provide enough volume for
your requirements, vhilst reproduction
from this circuit is exceptionally pure.
Furthermore, owing to the absence of
any transformer, or choke, the instru-
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Fig. 2.—Simple circuit for loud-speaker
reception of strong signals. )

ment is exceptionally simple and reliable.
1t possesses ulso the virtue of being
reasonably cheap, since apart from valve
and battervies the only parts required are
valve holder, grid leak, rheostat, and
terminals. There is no need to use a
variable rheostat unless it is so desired,
and a fixed resister having a value suit-
able for the particular valve used may

be adopted and a switch inserted in
either filament lead.
c0o0QO0

Ohms or Henries.

1 have recently purchased an iron-cored
choke ahich 1s marked 1,000 ohms.
Can you tefl me whether this could
he wsed in a choke coupled wmpli-
fier? J. D. M.

It is quite impossible to say whether
this component would be suitable for the
purpose unless you can tell us its induc-
tance. The expression 1,000 ohms either
means that its D.C. vesistance is of this

value, or that it has this value of im-

pedance at a certain A.C. frequeucy.

Nothing can be deduced ¢oncerning its

inductance from the fact that its D.C.

resistance is known, whilst if the value

iven refers to its impedance at a given

%requency, the inductance cannot be

calculated unless this frequency is

known. It is most probable that the

1,000 olms value given rvefers to its

D.C. resistance. This is entirely value-

less to us, since it would bhe possible

to wind a choke of comparatively high
induciance, and also one of comparatively

Tow inductance, both chokes Laving an

identical impedance at a given frequency.

For wireless purposes it is useless to

quote the D.C. resistance of an inductive

choke, since this couveys nothing to us,
the property of the instrument which we
wish to ascertain being its inductance.

It would be equally useless to quote a

filament rheostat in microhenries instead

of in ohms, for, of course, a wire-wound
filament rheostat of the ordinary type
inevitably possesses a certain amount of
inductance, although knowledge of the
value of this would be singularly un-

helpful to us in ascertaining its D.C.

resistance, which is what concerns us.

Frowm practical experience we should be

inclined to think that vour choke does

not possess a very high inductance, and
would be productive of very poor quality
if used in a choke-coupled L.F. amplifier.
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AN EMPIRE NEED.

ROADCASTING provides a means, such as has
B never existed before, for linking up large areas and
even bringing different nations into mutual touch with
some central point. We, in Britain, are often being
accused of insularity in our out-

0400 betbio

parts of the Empire under favourable conditions. In
comparatively few cases would it be possible for indivi-
dual listeners to pick up the transmissions direct, bLut
central receiving stations of high efficiency would have
to be put up which would supply the programmes from
the Mother Country for re-broadeasting from local trans-

mitters. Those who listened in

§
&
i

look, and despite the fact that
the British Empire extends to
every corner of the globe, our

broadcasting organisation has been EpITorman Views

+ TV SOOIV

CONTENTS.

PORTABLE SUPERHETEROMYNE .. 84

would not expect too much all at

ouce, and would be well pleased if
PAGE they could receive only portions of
33 a programme with success at first,

set up to serve this country alone not, of course, as we receive them
with really no consideration for By F. H. Haynes. in the shadow of our stations, but,
the possibilities of broadcast recep- RADIOTELEPHIONY IN THE ATR.. a4l nevertheless, sufficiently well to
tion further afield. INTERVALVE TRANSFORMER Com:s a5 give tremendous pleasure, especi-

An article which we published ally to listeners in isolated dis-

1 By N. W. McLachlan. L
AL Lieghs INVENTIONS OF \VIRELESS INTEREST... 48 t”th'

the possibilities of reception in the Corrent TOPICS 49 We are not sure that such a pro-
Colonies of transmissions from Taicxis CrxRom om T T BAT ject would best be carried out as a
home has provoked considerable T part of the programme an organi-
nterest, and we have received By N. P. Vincel' Minter. sation of the present broadcasting

communications  from different
parts of the Empire appealing to

us to stimulate interest and con- Py am——

Pracrticar Flixts anxp Tirs .. T
Wireress Circurrs 1IN THEORY AND

service. It would seem to us that
it is a matter rvequiring the con-

59 sideration and co-operation of the

sideration for the requirements of By S. O. Pearson. Colonial Otfice and the India
our fellow-countrymen overseas. T 63 Office. and we feel that steps
We get us antages of hould be tak 3 ‘

e get 11§e<1 to the advantages of PrEz0-FLECTRIC WAVEMEIERS 65 should be taken \\lthOU.f (]ehy‘to
broadcasting at home through arrive  at  some solution which

NEW APPARATUS

some time ago on the subject of ’

familiarity, and even if we were
deprived of broadcasting here we
still have other sources from which
to obtamn our news and entertain-
ment.  But it is not so in the
Colonies, where the possibilities of being able one day
to listen-in with a wireless set to the transmissions of
the Mother Country are looked forward to with an eager-
ness which should stir us to a sympathetic response.
The present B.B.C. stations are scarcely suited to
very long distance broadcasting, but il a transmitter were
erected to operate on short wavelengths it could, no doubt,
be made possible to broadcast programmes to many

ReADERS' PROBLEMS

LETTERS TO THE EDITOR ... 68

T s i e B U o o o o S SN

o7 would meet the present demands

of the Colonies for a broadcasting
service from the home country in
which they could participate.

It would take some time for
satisfactory broadcasting to the Colonies to be organised
and launched, and if we delay we shall find that instead
of I»roadm’:tmc becoming a means of uniting the peoples
of the mei1e it may become rather a menace to the
Empire for the reason that the Colonies will be de pendent
upon the high power broadcasting stations of therr neigh-
bours, and thereby become subject to the influence of a
nat10nal spirit which is not their own.

69
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Practical

HE time has passed which regarded superhetero-

dyne receivers as things unorthodox, but even

now it 1s surprising how few successful sets have
Leen constructed. Variety of design, such as the use of
a high-frequency amplifying stage before the first de-
tector, the combining in one valve of the operations of
detecting and heterodyning, and the differences of opinion
concerning the number of amplifying stages, the best
intermediate wavelength to adopt, and the design of the
intermediate  transformers,

Wireless
Worrld

JULY ry4th, 1926.

OuTbOOR |

WIRELESS . |

Points in Design with Constructional Data.
By F. H. HAYNES.

Against these advantages is the property of the super-

heterodyne to bring in ‘‘ mush,”” but precautions can be

taken to largely eliminate this, the increased demand on
loth the filament heating and anode batteries and other
extra costs involved in maintaining an additional number
of valves. Frequency distortion, by which is meant the
inability of the intermediate amplifier to operate over a
sufficiently wide band of wavelengths, is only a condi-
tion to guard against and poor quality of reception should

not be accounted for on this

all go to give the impression
that the superheterodyne is
still immature. Absence of
suitable components, more-
over, has stood in the way of
the development of easy de-
signs.

!
SECONDARY

340 TURNS OF N°42 DSC.

COPPLR WIKE

DIRECTION OF WINDING

340 TURNS OF N°$Z DS C
COMPER WIRE
DICLETON OF WINDING

The Straight H.F.

The progress made in the
construction of  stabilised
H.T. amplifiers has perhaps
made a greater appeal to
those interested in long dis-
tance reception, because the oF
suggestions put forward from
time to time have merely
necessitated modifications in
existing apparatus, whilst

F‘RlMAR’,Yl
430 TURNS OF N°42DBSC

COPPER WIRE I O

MORECTON OF WINDING

i) score.
esonte urriaHT 172 x Tax a
| Methods of Stabilising,
wogoen coee YaoiweTee Because the components
associated with the super-

EsonTE Former 1Yz
DIAMETER , OVERALL
LENGTH 78, CARRYING |
3GROOVES 1B wioe x Vi

Doep, THICKNESS OF
CHEERS /ie

heterodyne are small, a re-
ceiver making use of six to
eight valves can be accommo-
dated 1n a reasonably small
space. It is therefore ad
mirably suitable for use as
a portable set giving loud.
speaker results with a small
frame aerial and with a
radius of reception exceed-
ing oo miles. Although the
set here described is referred
to as a portable, portability
is merely a feature of the

the adoption of the super
heterodyne involves the mak-
ing up of new equipment.

Working instructicns for making up the first long-wave inter—

valve coupling. The primary winding in this case is at one

end, though in the iron core intervalve couplings the primary
is situated between the two secondary sections.

design, and if space 1s of
no consequence the distance
Letween the components can

IFor listening to distant trans

missions the relative merits of superheterodyne wersus the
multi-stage H.F. amplifier are: simplicity of adjust-
ment, tuning being carried out on two dials only, with
stability equally maintained at all settings of the dials,
constancy of tuning, for the superheterodyne can be
accurately calibrated, greater selectivity with directional
reception, and an elevated aerial is unnecessary. Whilst
it is probahle that the range of reception is greater, a
distant station can be tuned in with greater reliability.

A8

be extended.

The decision to use seven valves was arrived at after
trying out at some length the several systems by which
it is possible to use fewer valves. The principal con-
cern was the heavy plate current required by a large
number of valves, which was one of the reasons for limit-
ing the long-wave amplifier to two stages, for the current
passed by the valves of the intermediate stages is apt to
he excessive owing to the positive grid bias required for
stabilising.
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PRIMARY WINDING
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WOODEN BAse.
3% 198"'x Ya

CORE MAD( uP OfF
84 LAMINATIONS

Constructional details of the intervalve H.F. transformers. The direction of winding
shown in the drawing at the top right-hand corner must be carefully followed and
low insulation between primary and secondary guarded against. The thin steel
stampings are inserted in the former by being sprung open. Holes are provided in
the corners of the stampings to accommodate the 6B.A. bolts, which should be
wrapped with thin paper to prevent electrical contact across the stampings,

35

intermediate amplifying valves, and
so effect considerable saving of
current from the H.T. battery,
and at the same time resulting
in higher amplification. It was
found, however, that the construc-
tion of transformers with critically
adjusted feed bhack windings work-
ing through small fxed capacity
condensers was diffcult. It was an
easy matter 1o prevent self-oscillation
by this process, but the intermediate
amplifier could not be brought to a
critical condition just near the oscil-
lating point without very carefully
manipulating the grid and plate
potentials of each valve separately,
whilst no control could be provided
on the front instrument to permit of
critical adjustment as the battery
volts fluctuated.  In adopting the
potentiometer method of stubilising,
and by employing a moderately long
intermediate wavelength, the feed
current to each of the two stages is
kept down to within 1.2 milliampere.

Iron-core H.F. Transformers.

While discussing the intermediate
amplifier, attention may be drawn
here to the use of Stalloy steel stamp-

The prevention of self-oscillation in the intermediate  ings for the cores of the intermediate transformers. The
amplifier was attempted in the process of design by air-core transformers having been experimented with at
overwinding the intermediate transformers with suitable some length, several drawbacks became evident. How-
turns for stabilising by the neutrodyne method. This ever small the physical dimensions of the air-core trans-

would permit of the application of negative bias to the  formers might be,

interstage screening was essential to

1ST DET LHF 2ND DET. 18T LF. 2 LF. Lk cHOKES
it 7 Jo25mfd :
{
i T 0°0003mfd 0-001mfd
21T
o FILTER . ) »
e — S o —_—— } 8
t= g fi
oL g =1 , : S
000004 mfd 8T S Se. | 8
Q T i E N G o
o P le:.l e
- 4 p \ h o =
R= 0:00025mfd \ ‘
[ s T 5
g 2
E [
2 8 “ | | ] |
| e
1 g |
0s¢ §
O—
+H.T. !
or
=1 ——O0—H.T.
°r
(o]
= ’ vES
E 0:001mfd | i
] l /
2 : ——0+LT.
Q J c(‘
= H
by
[o]
a
T N

Seven-valve superheterodyne receiver making use of separate oscillator, capacity reaction, two intermediate amplifying stages,
volume control and optional second low-frequency stage.
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Wireless
Woerlad

Plan view showing the arrangement of valve holders, the oscillator coupler and the condenser

rack.

avoid self-oscillation whilst very effective screening was
Imperative to prevent the pick up of interfering signals
and mush. It was found that air-core transformers gave
best results when not shunted by parallel tuning con-
densers, though the tuning was exceedingly critical and
the changing of a valve was easily enough to put one
stage sufficiently out of step to limit the range of distant
reception.

The resonance peaks of air-core transformers must
be sharp to obtain a reasonable degree of amplilica.
tion, a condition which is difficult to maintain when
building the transformers into their screening boxes.
To produce the sharp resonance required for gopd
amplification necessitates the use of a higher inter-
mediate frequency in the case of air-core transformers
to avoid the distortion occurring as a result of curting
off the side bands.

The Intermediate Amplifier.

It was found that the iron-core transformers cave
higher amplification per stage, pos-

Strips of ebonite fitted with clips can be seen between the valve holders for accom-—
modating the fixed value filament resistances.

JULY 14th; 1920.

be satisfactorily sharp, the
intermediate iron-core trans-
formers could be made to
operate on almost any ywave-
length,  though maximum
signal strength was certainly
evident at about 6,000-7,000
metres. [t follows, there-
fore, that small discrepan-
cies by way of differences in
the windings of the inter-
mediate transformers are of
little consequence, as 1s the
precise wavelength to which
the filter is tuned.

The writer was privileged
in being afforded an oppor-
tunity of testing under simi-
lar conditions the principal
American intermediate coup-
ling transformers.  Here,
again, it was found that
those of the iron-core type
gave greater signal strength and were more manageable.
An interesting point is that the value of the current pass-
ing through the primary modifies the resonance of a
transformer, as can be easily shown by setting up a trans-
former and valve as an osctllator and observing the differ-
ences in wavelength produced with changes of H.T.
potential. It will be seen when examining an iron-core
transformer in this way that its resonance can be per-
manently affected by the current passing through the
primary winding
changing the pro-
perties of the
core. As a re-
sult of this
effect ““ matched ”’
valves passing
exactly equal
plate current are
usually  recom-
mended. For

sessed flat resonance peaks, could be
operated on longer intermediate wave-
lengths, required practically no
screening, however they were assem-
bled, and were quite free from
pick up.

The intermediate amplifier was

huilt up experimentally and tested as
a unit making use of a tuned input

filter and a wavemeter operating be
tween 2,000 and 10,000 metres. The
two transformers were of identical
construction, and were made by rough
test to peak at 7,000 metres. The
filter circuit primary was hridged for

this test with a Marconi variable con-
denser having a maximum capacity
of o.or mfd., and although the tun-
ing of the filter circuit was found to

A 10

1y - -
S ]3/2_....

Layout of the apparatus on the valve platform The top edge of the wooden piece
which carries the fixed capacity condensers is screwed to the side of the platform in

the position indicated by the dotted line.
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JULY r14th, 1920.

The method of constructing and setting out the valve platform carrying the H.F. and L.F.

intervalve couplings is clearly shown.

The small spool on the left is the output choke.

cleats are used for securing the battery leads.

this reason, also, the filaments of the two intermediate
valves are controlled by a single resistance and the plate
ohservation
evidenced while testing air-core transformers was that a
weak signal was lost as the potentiometer adjustment
approached positive, indicating that the amplifier owed

and leads are common.

grid

its  sensitiveness to re-
ceneration.

In further reviewing the circuit
adopted, it may be explained that
the filter circuit precedes the two
intermedhate transformers, though
in certain American sets the filter
circuit is connected as an input
to  the second detector valve.
Both methods were tried, and the
difference  as regards  signal
strength  was  quite  marked,
heing in favour of connecting the
filter first. Tt is probhahle
that the filter following
the flatly tuned intervalve

chiefly

. L LT -
couplings is intended to GCOMMON
eliminate any interference 70 ON
which may be picked up  switcn
bv the intermediate am-
plifier.

The frame aerial connects

directlv to the first detector valve,
and, whilst appreciating that an
H.F. amplifying stage in front
of the detector might very effec-
tively cut off long wave signals
picked up hy the frame, its adop-
tion was  definitely  decided
against, for to be really selective
it would need to he adjusted near

Another

18T LF. TRANSFORMER
PRIMARY BRIDGING

CONDENSER
T0 VOLUME/

CONTROL \

©

Ebonite

37

the oscillating point, a condi-
ton that 15 very difficuit to
bring about. An H.F. ampli-
fier on the verge of oscillation
in the presence of a local oscil-
lator is quite unmanageable,
whilst the additional tuning
dial renders manipulation in-
finitely more difficult than
operating a pair of knobs
simultaneously. An aperiodic
H.F. amplifier is of little use
for working on the small in-
put obtainable from the
frame, and, although quite
effective in increasing the
strength of signal from the
local station, might even de-
crease the range of reception,
and no advantage is gained .as
regards improved selectivity by
way of filtering out extraneous
mush.
A frame aerial normally pos-
sesses low resistance as com-
pared with an elevated aervial,

but in spite of this capacity reaction will be found to
be beneficial by way of increasing signal strength and
sharpening the tuning.
dimensions is recommended, and it is here that reaction
is particularly beneficial.

Signal strength is controlled hoth by taking the last

The use of a frame of large

oS

GRID CONDENSER
AND LEAK
2ND‘ DETECTOR

HT. BRIDGING
CONDENSER

Sus = ]
COMMON

TO
POTENTIOMETER
{b)

T POTENTIOMETER,
SHUNT
CONDENSER

+M.T.
18T LF.

Js

Internal wiring of the valve plaiform.

WwWWW americanradiohistorv.com

42

2ND DETECTOR

FILTER
PRIMARY
BRIDGING

|CONDENSER

]
i

(a)

H.T.

+HT
“SINTERMEDIATE,
AMPUIFIER

Actually all leads are quite short and are mostly

hidden away beneath the board.
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8, (b)

~L.T.
BATTERY LEAD

COMMON
LT. +

@
+HT 3,
OSCILLATOR |
GRID CONDENSER ‘
AND LEAK
COMMON 1ST DETECTOR ‘
LT -

|
I
f

!

[
|
/

I'he various units are not assembled until much of the wiring has been completed. The battery leads pass to the rear of tha
instrument beneath the valve platform, the latter being completely wired before being assembled in pesition.

D PP

LIST OF PARTS.

Radion panel, 18in. X 8in. X Fin.

Mahogany baseboard, 18in. X 7}in. x }in., planed mahogany.

2 Battens, 74in. x lin. X $in., mahogany.

Transformer platform, 3in. X 13%in. X %in., mahogany.

Condenser rack, 5%in. X 3%in. X §in.

Otlier small thick pieces of wood for use as base pieces for first
detector and oscillator equipment.

7 Valve holders (Benjamin Electric Co., Lid.).

4 Ebonile spools for filler circuit H.F. transformers and out-
put choke (N. V. Webber & Co., Vale Road, Oatlands
Park, Weybridge).

14 doz. stampings, 1-4in. ¥ 2-2in. overall. Thickness 0-004in.
(N. V. Webber & Ca.).

2 ozs. No. 42 D.S.C. wire.

Or in lien of these transformer parts.

1 Set S-M superheterodyne transformers (Rothermel Radio
Corporation of Great Britain, Ltd., 24-26, Maddox Street,
Regent Street, London, W.1).

3 Ericsson infervalve {ransformers, ratio 2:1.

2 Variable condensers, 0-0005 mfd. Cyldon (Sydney S. Bird,
Cyldon Works, Sarnesfield Road, Enficld Town).

Flat type fixed capacity condensers, (-00025, 0-0003, 0-001,
0-0015, two 0-002, 0-26 mfd. Terminals, sleeving,
connecting wire.

Potentiometer.

Variable high resistance, 30,000 ohms, Igranic, type 2233/2.

Reaction condenser, 000004 mfd., I¢ranic, type 2231/17.

Break jacks, Igranic, types P.68 and P.69.

Pieces of ebonite tube for constructing the oscillator coupler ;
also strips of }in. ebonite sheet for supporting the fixed
filament resistances and terminals.

2 Cast aluminiuin brackets, 23in. (A. J. Dew & Co., 33-34,
Rathbone Place, Oxford Street, London, W.1).

“ On-and-Off " switch (The Argonaut Manfg. Co., 16, Norman
Buildings, Old Street, London, E.C.1).

2 Slow motion dials.

Small quantities of Nos. 26 and 28 D.S.C. for oscillator.
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Portable Superheterodyne.— N Xy

valve out of circuit as well as by a A;:“/ \romzn 2 _DIAMETER

variable shunt resistance connected /% T xS en

across the primary winding of the first » e

L.¥. transformer. The output 1s fed o { ANODE WINDING OF 4D
through a transformer, radio-frequency 7 = TORNS7L0gCEIDSCICORTER)
choke coils being connected in the leads § CONDENSER = A GG
for the purpose of preventing the par- = O 00" MFD. =4 I rormer 12 DAmETER X

¥4'LoNG, WouND WITH 11+
TURNS OF 28 DSC.coFreR
WIRE |

WOODEN SPINDLE

GRID WINDING OF 43 TURNS
OF 26 D.SC.COPPER WIRE

[l

tial earthing which is provided through
head telephone receivers, or when the
Toud-speaker is connected through leads
of appreciable length. In this connec-
tion, also, the batteries should be
spaced from earth and connected by
short leads to prevent the frame act-
ing as an earth-connected vertical
aerial and becoming sensitive to lon
wave interference.

[

i

7////4

Constructional Details. = BASEBOARD 6" X 2% x 74

The construction of the inter-
mediate transformers can be under-
taken with very modest workshop Instructions for making up the osciliator. The wooden rod carrying the coupiing
facilities, making use of turned ebonite ceil fits tightly into the Bearing hotes in the ebonite tubes. Reference letters X, Y, and

o 5 o . Z identify the pdints of connection shown in the practical wiring diagram.

spools.  The winding must be carried

out very carefully according to instructions, watching for  winling is the same in the case of each spool. Perfect

kinks and bared places on the wire, not winding too instlation lLetween primary and secondary is essential.
tightly and making quite The spool can be made a tight (it on to a wooden spindle
sure that the direction of and rotated in the chuck of a small hand drill. The

outside ends are best ter-

minated by tying back with

cotton.

In building up the core
From the requisite number of
stampings it will be found
casier to insert the stampings
from one side and then the
other in sections of three.
Strips of lin. ebonite clamp
the stampings in position on
wooden supports, which are in
turn held to a base piece.
Four tags serve as terminals
secured to the ebonite bars hy
means of 6 B.A. screws, with
heads recessed into the ebon-
ite. In all, four spools are
wound for the intermediate
transformers, filter circuit and
output choke, the larter being
wound full in the two outside
sections, winding in opposite
directions with the finishing
ends connecting to the break
jacks.

Turning again to the inter-
mediate amplifier, the whole
of this unit, together with its
associated condensers, is built

. up, wired, and tested before
The finished set has a neat appearance, for most of R - Y being fitted to the set, the
the wiring which is short and direct is hidden away N

beneath the valve platform

FILAMENT REGULATING RESISTANC £ y——

x

wiring  being carried  out
A 13
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JULY 14thy 1920.

» type valves, with a D.E.5B.

M‘.‘L 3y 4% 4

as first detector and D.E.5A.

-4

fo,)

&
o fo-

as second L.F., can be used
| where it is the practice to
make use of s-volt valves, and
a miscellaneous set of un-
matched D.E.5 valves gave
very good results.

Although ample clearance is
provided between the valves, it
s is advisable to accommodate
' them in some form of soft pack-
ing to prevent excessive vibra-
tion while carrying the set. A
cardboard box, divided into five
compartments and padded with

e | 1%
- _i

cotton wool, will hold the valves

X
F
!
T

Y~ 5% 5%
18

h

5% : ‘

on the platform in position,

Drilling details of the front panel. Hole A accommodates the potentiometer,
and countersunk for No. 4 wood screws; F,
B.A. screws. The baseboard fits flush with the bottom edge of the panel.

B.{";C, 1"; D, "5 E, 17
No. 6

mainly with No. 18 in insulating sleeving, while bare
No. 16 is used for linking across the filament distributing
points.  Compartments are formed for the transformers
by zinc or aluminium spacers clamped together at one
corner by means of a length

prevent damage, and almost en-
tirely eliminate  microphonic
noises. Cardboard covers with
cotton wool packing should similarly be used to protect
the two valves which are secured to the basehoard.
Two-point and three-point sockets may be fitted at the
back of the cabinet for the battery connections, separate

probably ;"
1" and countersunk for

of 4 B.A. rod and a number
of nuts. When completed

the wooden platform is sup-
ported up from the base by
lengths of 2 B.A. rod pass

ing through &in. ebonite
pillars provided with Zlin.
hole.

Full constructional details 7%

for making up the oscillator
unit are given in an accom-
panying drawing. * The first
detector valve, together with
its fixed filament resistance,
1s also carried on a base

piece which 1s, in turn,
screwed down to the main

7y

baseboard. The three ter-
minals which connect to the
frame are carried on an ebonite strip raised from the
baseboard by ebonite spacers. Filament resistances are
carried in clips, and as a simple alternative the reader
may fit up six ebonire strips with pairs of small terminals
50 that the resistance wire in the form of a small coil
of No. 26 ‘“ Eureka ”’ can be clamped across them.

As to valves, the writer has satisfactorily used matched
D.E.2 1..F. valves right through the set, excepting for

QUARTZ CRYSTAL OSCILLATORS.

Assembly of the varieus units on the baseboard.

cables being made up for running to the batteries. The
small grid battery is best attached to the inside of the
cabinet and connected with flexible leads. A bracket to
hold the stem of a coliapsible frame aerial can be
secured to the side of the cabinet, and extension leads
passed through from the frame terminals.

It is not advisable to accommodate the batteries as part
of a portable superheterodyne set, the total unit being too
heavy to handle. For home use secondary battery type
H.T. 1s recommended, while a reliable battery testing
voltmeter is an essential accessory, often revealing that
loss of range is due to a fall in the value of the anode

WIRELESS WAVES OVER THE
EARTH'S SURFACE.

the last stage, which was a 2-volt power valve. It
is useful to have available one D.E.z2 H.T. valve
to test if any improvement can be obtained when
it 16 used as a first detector (the filament side of
the frame connects to I.T. negative). D.E.5 potential.
IN
td
o 2o 6 1 LI 20 500 DETERMINING THE TRACK OF
ISSUE.
A1y
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Speech Amplification Achievements

at the Royal Air Force Display.

drome on Saturday, July 3rd, who witnessed the

thrilling evolutions of a squadron of Grebe
‘ Irighters,” now flying in line with wing tips nearly
touching, now breaking into fan formation with the pre-
cision of a squad on the parade ground, a surprising
percentage were probably only half aware that history
was being made in more than one direction.  If the occa-
sion was a triumph for aerial dexterity, it was no less a
iriumph for radio-telephony and land-line Lroadeasting.
Without the aid of radio-telephony the closely co-ordinater
movements  of  the air

OF the many thousands of people at Hendon Aero-

[0-THLEPHON Y’%AIR “\

- A BROADCASTING TRIUMPH *¥ o ‘v
HENDON

throughout the various enclosures extending over a mile.
*“ Hallo, Mosquito! I'antail calling; can you hear
me? Hallo, Mosquito! Fantail over.”

Then followed the unmistakable roar of the 385 h.p.
engine, only three feet. from the microphone in the
squadron leader’s plane.

‘Hallo, Fantail! Your speech is very good.’’

The nine planes appeared to shrink as the distance
increased.

‘“ Hallo, Mosquito !”” barked the loud-speakers. *‘ Fan-

squadror: would have bheen
impossible, and the fact
that the public were able to
follow closely almost every
instruction given from the
R.A¥. ground station and
from the squadron-leader
during the exhibition flight
was entirely due to the extra-
ordinarily efficient public
address system.

The demonstration of the
use of radio-telephony by u
Home  Defence  I'ighter
Squadron in dealing with air
attacks was provided by the
No. 25 R.A.I'. Squadron

commanded by Squadron
leader A. H. Peck,
D.S.0.,, M.C. Each of the
nine  craft engaged was
fitted with a telephony

transmitter and receiver.
Soon after the ““ Alarm”’
had been given the squadron
rose with a deafening roar,
flying in close formation

towards the north. Almost
immediately the voice of
‘“ Fantail ”’  (the ground

station) was heard in the

loud - speakers distributed ~TVeMY super

loud-speakers
distributed throughout the aerodrome

were erected on R.AF. pylons

tail calling.  Squadron will right about turn. Fantail
over.”’
7 A few crackles, a sound

like the closing of a circuit,
and then :—

Hullo, Fantail! Your
message received. Hallo,
Mosquitos ! Squadron will
turn about.”  And on the

word ““ Go!”’ the little clus-
ter, wings flashing in the
sunlight, was seen to break
up. Fach plane executed a
half-loop, toppled for a
moment as if about to crash
on its neighbour, righted
itself and swiftly returned
to its position in the newly
formed squadron. During
this and other hair-raising
manceuvres, the telephony
from both ground and air
was clearly decipherable on
the loud-speakers.

To secure such a triumph
of speech distribution, en-
abling nearly 100,c00 per-
sons to listen-in, twenty
super loud-speakers were

employed,  operated by
eighty power valves. The
whole of the contiol was

effected from a room in the
aerodrome  hotel, which

A 15
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Radio-telephcny in the Air.—
housed practically all the apparatus. Elaborate precau-
tions were taken to prevent any possibility of breakdown,
and cvery facility was provided to effect instant com-
munication between the vatious engineers scattered
throughout the aerodrome.

JULY 14th, 1926.

from the leading plane while the squadron was in flight,
these messages being addressed to the individual pilots
as well as to the ground station.

The band music was picked up by a Marconi-Reisz
microphone and amplified by a two-stage amplilier; the
signals were then passed via overhead lines to the control

: room in the aerodrome hotel.

The squadron-leader's Grebe ‘¢ Fighter.”
on shock absorbers just behind the engine.
One.”
The loud-speakers were distributed on six pylons
erected for the purpose, each pylon leing fitted with a
telephone communicating

The transmitter and receiver are fitted permanently
The call sign of the leading plane was ** Mosquito
Note the aerial extending from tail to wing tips.

Announcements were
made in a special room ad-
joining the control room.
The former was specially
damped with felt to elimi-
nate echo, and was ftted
with a Marconi-Reisz micro-
phone. Signalling arrange-
ments between announcer
and control engineer were
carrield  out bv coloured
lamps, one by means of
which the announcer asked
for ‘* Microphone on,”” while
the answering light indi-
cated a ‘‘live microphone.”

Messages from the air
were picked up at three
points and relaved to the
control room via land lires.
The receiver positions were :
(1) Bentley Priory Aerodrome, (2) Old Hendon, and
(3) The Hotel, Hendon Aerodrome.

?

with the control room, and
also a short ladder for easy
access. All cables connect-
ing up this system of loud-
speakers were ‘‘dug-in "’
the ground, approximately
one foot helow the surface,
‘“cab-tyre '’ cable being
used throughout. Over four-

teen miles of cable were
employed. The cahles were
run in two main trenches,

each cahle passing through
junction boxes in the pylon
on jts way to the next. This
system provided for an inter-
change of cables should any
one fail In addition to
this precaution one spare
pair was provided in each
trench.

The loud-speaker system
was provided for—

(1) Relaying the band
music to the various enclo-
sures outside the ordinary
radius of the band,

(2) Making important an-
nouncements.

P

mn

(3) Relaying the wireless
telephone messages passing
between ground and air, and

A 16

squadron while in flight.

“ Fantail,” the R.A.F. ground station, which maintained telephonic communication with the

The signals were picked up by wireless and passed by land lines to the
control room for amplification in the loud-speakers.
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amplifiers, were passed into
the control room to a single
Marconi ‘* B’ three-stage
studio  contrel  amplifier.
This five-valve instrument
formed the main volume
control amplifier, and was
fitted with a variable-tone
adjustment device mainly in
order to compensate for the
tone-lowering effect of the
land lines. The amplifier
output was then coupled to
three other “‘ B "’ amplifiers
wired in parallel. Of these
three, two modulated four
single - stage  eight - valve
power hanks, while the third
formed a separate modula-
tion for the amplifier feed-
ing the loud-speakers in the
Royal Enclosure. By means
of this system, all the loud-
speakers were controlled
simultaneously by one am-
plifier, the adjustments on
the other three being fixed on
test. The (ield or magnetis-
ing circuits of the loud-

The Marconi-Reisz microphone and two-valve Marconiphone amplifier in the announcer’s room.
A similar equipment was installed under the bandstand for picking up music from the R.A.F. bard.

Bentley Priory, being some five miles from Hendon,
was chosen for the main receiver station, on account of
reception there being particularly good hoth as regards
quality and volume and, most important of all, as re-
gards interference. (It will be remembered that last year
air signals were completely wiped out by local interfer-
ence.) Bentley Priory station was equipped with a Mar-
coni six-valve tuned transformer Aircraft short-wave re-
ceiver, which operated a new type Marconiphone two-
valve Microphione-l.ine amplifier. The signals were then
passed over Post Office land lines v/a Bushey Heath,
Stanmore, and Colindale to Hendon Aerodrome, a secondl
and interchangeable line being provided as a spare and
for engineers’ communication. Of the remaining two
stations, one was fitted with an R.A.F. superheterodyne
receiver, and the other with a Marconi model similar to
the one at Bentley Priory : both were connected by over-
head lines to the control room. Each operator had in-
structions to receive constantly and to avoid tuning ad-
justments as far as possible. By this method the con-
trol engineer could select from the three receivers the
most stable and clearest signal, and, by having a total
range of 200 to 1 volume control at his disposal, could
compensate for reasonable variation in signal strength.
Tt is interesting to note that the signal strength from the
machine varies considerably when 1its course is being
altered.

The Controi Room.

The signals, viz., band music, announcements, and
wireless signals, after passing through their subsidiary

speakers were operated from
the control room, sufficient
pressure being applied at the
latter end to overcome voltage drop along the line.

Power for the amplifiers was supplied by means of
six banks of Exide W.H. high-tension accumulatcrs,
each bank furnishing a pressure of 360 volts, the total
feel current being approximately 11 amperes.

The music from the R.A.F. band was broadcast with-
out a hitch, and anncuncements were loud and clear.

In & tent at Bentley Priery, showing the receiver and line amplifier.

The receiver is a Marconi tuned H F. transformer model for short

wave work, and the amglifier is a two-valve microphone-wireless—
line instrument.

A1y
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Radio-telephony in the Air.

Wireless telephony signals were furnished in event
No. 2 by the various Bristol fighters competing. The
best signals at first were from the hotel receiver, but
after the first two minutes a change was made to the
Old Hendon circuit, on account of slightly better quality.
Signals were clear throughout, and no interference was
experienced. Engine noise from the aeroplanes was sur-
prisingly small.

In event No. 5, when No. 25 Fighter Squadron, under
Squadron-leader Peck, demonstrated the use of radio-
telephony in dealing with air attacks, both ground and
air signals were good, but the latter were somewhat
marred by oscillation, in spite of a special wavelength
and an unusual amount of secrecy. Atmospherics were
very bad, and Bentley Priory receiver, while not picking
up oscillation interference, suffered badly from atmo-
spherics. The greater part of the reception was, there-
fore, taken from Old Hendon.

Radio-telephony in War.

The whole event aroused the greatest interest, and the
Royal Air Force deserve every congratulation for intro-
ducing the innovation. The use of a public address
system served to demonstrate the progress made in air-
craft telephony in a way which would have heen utterly
mpossible with many pages of printed explanation.

While the use of wireless telephony on this occasion
was the means of providing a pleasant series of thrills to
an eager crowd on a peace-time afternoon, the lesson
which it taught has a direct bearing on war. With the
wireless organisation and equipment now possessed by
the Royal Air Force, the approach of hostile aircraft
to within striking distance of our great towns is rendered
increasingly difficult. Not only can radio-telegraphy

r ~ —_—

JULY 14th, 1920.

A glimpse of the control roem at Hendon, showing the control and
power amplifiers.

The Marconiphone Company’s short-wave recelving station at Bentley Priory. This was
connected by Post Office land lines, via Stanmore, Edgware, and Colindale, to the control room
at Hendon. Note the supports carrying the land line from the stent.

A 18
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and telephony be employed
to give early warning of an
approaching raid ; it can also
be a formidable weapon in
the hands of the defenders
during an actual conflict.
No amount of visual signal.
ling could have brought
about the perfect cohesion
and unity exhibited by No.
25 Squadron on Saturday
week, and it would appear
that the enemy’s best plan
for upsetting the schemes of
a defensive squadron would
be wholesale jamming. Here,
again, selectivity and the use
of short waves constitute a
more or less effective reply,
and. it is interesting to note
that the wavelength used in
the R.A.T'. Display was in
the neighbourhood of go and
100 metres. Atmospherics,
of course, may play their
part, but experience shows
they are not insuperable.
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INTERVALVE TRANSFORMER CORES.

Permeability of Iron under Speech Amplifying Conditions.
By N. W. McLACHLAN, D.Sc., M.LE.E., F.Inst.P.

HE permeability of iron sheets depends upon the

magnetic conditions of operation. In large power

transformers a mass of practical data has been
collected, so that it is possible for the designer to pre-
dict their performance with a relatively high degree of
accuracy. The conditions of operation of these trans-
formers is in general comparatively well known and in
many cases relatively simple. The currents are purely
alternating and there is no asymmetry due to D.C.
polarisation. The wvalues of the currents are large
enough and there is sufficient energy available for
accurate measurements to be taken without upsetting the
conditions of operation.

When we come to intervalve transformers the conditions
are so complex and the dimensions and currents so small
that direct measurement is apt to be dangerous, 7.¢., the
influence of the instruments would affect the performance
of the transformer. Instead of a pure alternating
current there is a polarisation due to the anode feed
current to the valve passing through the primary. In
general the polarisation (D.C. magnetisation) will exceed
the alternatingmagnetisation due to the signal currents.

During an investigation into the magnetic condition of
certain transformers it was necessary to determine the

FLUX DENSITY =B

MAGNETISATION ~ H

‘(a) (b)

Fig. 1.—Hysteresis loops and B-H curves for the iron in an intervalve
transformer under D.C. and A.C. conditions.
permeability when a large polarising current passed
through the primary. Before giving the results obrained
it will be well to consider the conditions under which the

iron functions in an intervalve transtormer.

Suppose we subject the transformer to a pure alter-
nating magnetisation of small value, say that used in a
bridge method of measuring the inductance. The iron
will traverse the small hysteresis loop round the origin
O in Iig. 1 (@¢). Let the A'C. be removed and a steady
magnetisation aj plie1l which takes the iron to the point
P. Again gy ly he A.C., and the iron is taken round
the small ]oop XPY. The major axis XY makes an
acute angle with the magnetisation curve OPN. Now
remove both the A.C. and the D.C. The iron comes
down the full-line curve PQ to the B axis where H is
zero. On again applying the D.C., as would be the case
in an intervalve transformer when the H.T. battery is
connected, the iron travels up the dotted curve QS to the

point P.  The effect of A.C. is the same as before, 7.¢.,
the iron traverses the loop XPY. The actual practical
case is somewhat different, because in many instances
switching off is accompamed by oscillation of the trans-
former, so that the position of the point Q is problematlc

There is no necessity at the moment to indulge in a
detailed description of the vagaries of the iron under the
above conditions. Ve shall, therefore, take the sub-
sidiary loop in Fig. 1(0) to represent the state of affairs
in an intervalve transformer when a steady alternating
voltage is applied to the grid of the valve. The influ-
ence of the iron at anv instant depends upon the slope
of the loop. This is clearly variable, so that the per-
meability of the iron is also variable. In fact, under
such conditions it is known as the differential permea-
bility and is quite different in value from the static or
ordinary permeability.

Differential Permeability.

Now, variation in permeability is usually associated
with the introduction of alien frequencies (harmonics),
7.¢., distortion. There is an exception to this eflect, and
no alien frequencies arise if the loop is elliptical. 1In
practice, if the variation AB? is not too large, the effect
of the alien frequencies relative to the fundamental is
small. Moreover, the little loop can be regarded as a
straight line whose slope AB/AH is the differential per-
meability. Tt is this quantity which has been measured
in the experiments described herein. Obviously, at the
origin O the ordinary and differential permeabilities are

4dentical.

I'here is one point which deserves to be mentioned. Tf
the H.T. battery should accidentally be shorted on the

primarv or the secondary of the transformer, the iron
will be driven to saturation,

provided the battery is in-a CV,

healthy condition. 'The dif- |, e

ferential permeability and. R

therefore, the induciance of 1’ “

the transformer will be re ”| Q
duced appreciably. The ’A:

best method of restoring the
iron to a more normal state
is to pass an alternating
current whose R.M.S. value
is equal to the divect current
which  did  the damage
through the winding in
question, and gradually re-
duce its value to zero. Switching off the A.C. before
its value is very small will not secure the desired result.
Two sets of experiments were carried out: (e) with
pure A.C., (4) with A.C. superimposed on D.C.

Fig. 2.—Circuit employed
for determining the per-
meability of Stalloy sheets
in a transformer core made
with fap joints. R is a
non-inductive resistance of
8,000 ohms; T, trans-
former under test; A,
sine wave alternator ; V
and V., electrostatic volt—
meters.

' 2AB is the total variation between the -4ve and —ve maxima
of the alternating current.
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Intervalve Transformer Cores.—

polarisation. The circuit for the determination of the
A.C. permeability is shown in Fig. 2. The alternator A
giving a sine wave is held at constant speed and varying
currents sent through the primary of a large transformer,
constructed from Stalloy sheets 18 mils in thickness, by
altering the field excitation. The current—being quite
small—was measured by taking the volt drop across a

1800
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[
. 1 o1
X X 1600 -
gl €
ST 1400 4
' w;
E 1200 v
o o
h
< 1000
(24
w
a
800

0 01 02 03 04 05 06
H=MAX MAGNETISING FORCE
IN C.G.S. UNITS

Fig 3.—Curve plotted from iresults obtained with circuit in
Fig 2.

resistance using an electrostatic voltmeter. The voltage
across a search coil on the transformer was secured in
the same way.
The permeability was calculated in the following
manner from well-known magnetic formula :—
VR.Z\].S. :4‘44afﬂBmax‘ X Ios
V x 10*

4-44¢fn
V=R.M.S. voltage across search coil,
a=cross-secticnal area of iron (excluding insula-
tion hetween sheets),
f=1frequency in cycies per sec.,
7 =turns on search coil,
B . =maximum flux density in iron.

or B, = .. . (1) where

a1 s
Huw=rgre. 2000 [NB—14x4=v7]
o
78,1
:L% il 3 ol R e e ((2)y Ryhene

H .. =maximum magnetising force on iron under A.C.,
n,=number of turns on primary,
T=R.M.S. current in amperes=V,V /R
/=equivalent mean length of magnetic circuit,

:u_ anx./Hmax. . o B (3)

where p—=alternating current permeability.
LS5 A.
VALVES 1N
VALVE PARALLEL

OSCILLATOR f=a

Tl

ov 320 V.

Fig. 4.—Circuit for determining differential permeability. V is
an electrostatic voltmeter and A the D.C anode feed meter.

A 20
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The results of the tests are plotted in Fig. 5. Due to
eddy currents, the values are appreciably less than those
under static conditions. The differential permeability
was ascertained by means of the circuit illustrated in
Fig. 4. A valve oscillator is set to a frequency of 500
cycles and loosely coupled to a filter circuit, T, which in
turn is coupled to the tuned circuit on the grids of a bank
of L.S.5A valves. In the anode circuits of these valves
is connected the transformer under test. A search coil is
used to ascertain the transformer voltage due to the alter-
nating current. A choke paralleled by a milliammeter in
series with a large condenser is used to measure the alter-
nating current. The choke passes the anode feed or
polarising current, whilst the alternating current, taking
the path of lesser impedance, flows through the ammeter
and condenser. The impedance of the choke at 500
cycles is 200 times that of the condenser, so that the A.C.
through the former is negligible.

Experimental Precautions.

The voltage on the search coil as measured by the elec-
trostatic voltmeter was held constant, thus giving a con-
stant value of AB the flux change. Readings of the
alternating current were taken for varying amounts of
polarisation. The latter was graded by altering the
number of valves in parallel. The voltage change across
the transformer was about 10 per cent. of the H.T. volts,
so that the valves worked on the linear yortions of their

characteristics. Any asymmetry immediately shows up in
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Fig. 5.—Results of tests made with the circuit in Fig. 4, showing
the differential permeability of 18 mil Stalloy sheets for different
values of polarisation

the anode feed when the oscillator is switched on, for the
current will change.

The conditions of test are portrayed in Fig. 1 (), and
the results are given in I'ig. 5. The differential per-
meability has an optimum value somewhere around
H=o0.5, 7.¢., this is the hest value of polarisation. The
exact value was not found, owing to experimental limita-
tions. The change in B, 7.¢., AB, was much larger than
that which obtains in the ordinary type of valve trans-
former at 500 cycles, but the curve of Fig. 5 illustrates
the general trend of events in such transformers. In the
transformer under test the differential permeability at zero
polarisation measured at very low flux density on an A.C.

tat
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Intervalve Transformer Cores. of the power valve (to which the secondary of the trans-
h_ridge2 1s of the same order as that when the polarisa-  former is connected) (o be 27 volts R.M.S., the voltage
tion 1s from 4 to 5 C.G.S. units, 7.e.. 5 to 4 ampere- on the primary of the transformer will be 10 volts R.M.S.,
turns per centimetre. It may be of interest to remark and at a frequency of 5o cycles the value of AB is 130
that there was just a slight increase in differential per-  lines per square centimetre,® which is of a similar order to
meability at 250 cycles over that at soo cycles, and little  that used in these tests. It is clear from formula (1)
charige when AB was 320 instead of 160 lines per square that for any given voltage on the primary the flux density
centimetre. increases with decrease in frequency. This will tend to

A simple calculation on a 2.7 : 1 ** Ideal *’ transformer  keep up the inductance of the primary at low frequencies,
may be useful. Assuming the voltage change on the grid  where 1t is most wanted.

* At Bpa.. =160 lines per sq. em., the permeability might

*This would hold for public address work if such a trans-

have been greater than that found by the A.C. bridge. former were used prior to the last hank of power valves.

e = I

Shetlield.
(May, 1926.)
America :—2GK, 1410, 2CV, 2KK,

TABZ, TAE, 2EAK 2BBX, 2ATC,

3MV, 2ACQ, 2AGQ, ICKP, 2CVP

85F, 1YD, 1AAD, 1BQT, I1CAW
2BOX. 1YB, 1BZP, 4HU, 1ICMX, 2ARNM,

aQY, 8AOL, 2KW, 40Y, 2ACS, 2\K,

2LD. 2ALN, 3LW, 1VY, 1BYT,

8CH, WIZ, 2HA, 1MY, 1CF, 2CUA.  2ND, 2NIL, 200, 1NA, 2NX.  Argen-

IRN  2CZR, 2KM, 2DA, 7BBW, tine:.—FF9, DB2, FC6, AF1. Nor-

1BWN, 2MD, 2AGZ. INM. 8AMU, way: — LAIB,  LAISE LAIE,

1BQN, 1AYD, 2CXD, 1ASU, 2FF, Germany:—L4, 02, 4GA, 4FL, W3,

IAWE, 2CXL, 1JL, 1AAN, 1BCA, P4 (Canada:—1AR, 2AX, 1DD, 1EA,

1IBKR, 1APX, 1BHM,6 1CRE, 2AGB, I1ED. Spain : — EAR2I, EARILY,

SUK, 2ND, 1AHV, 3TC, 1AFO, EAR31, EAR2. New Zealand :—2AC,

8IRG, 2KX, 2AHK, 2JB, 2ALW, 2AIB,  4AM, 4AC.  Australia:—5KN, 4VS.

3S8E, 8BT, BARG, 9ADK, 27. 8ZAFE,  Austria: - WA. Switzerland : — 9XA.
8JY, 4IT. 1NN, 2AHM, OXI, 9ZA,  Portugal: - 1AE.  Madeivo: — 3FZ.
8AX, 8JQ, 1BEF, SELJ, 9EV, 4FT,  1ndia:—DCR. Various —YST, BZC,
2AAE, 8EH, 18W, 5YB, 4PR, 18I, [TA, NORB, NIDK, KWS, NTT,

TRHES, 8ADG, 1BEB, KEL, 4VSs, 4PF, TQpN2, SGL, AQE. NBA, AGB

20W, 4NT, 4CU, 5ZAZ, 8RH, 3BMS,  IMEF, OCNG, AF8EF, SWS, P15,

8XE, 4IR. WLL, 3CJN, 2AIE, 2ZWR, BXW, §Q1Q, TUK, OCDJ, KEGK
2ME, 2IHN. 4PK, 4WQ, 2I#M, pJC, SKA, OCDB. ICD, NRK, LPX
2NF, 4SL. 1CH, 1KL., 2ACP, 1AHX, RCRL. FUT. XC5I. PX1. ’

TACI. 2AHG, 1KK, 1BKE, 2EV, (0-v-1) On 15 to 80 metres.

IBTF, - 1UW, 1A0I, 1ADS, 1B, A, S Williamson.

4AG, 9EEV, 4WG, 3BNU. 1ATV,

3AGC, 4CL, 1AAY, 8RH, 4AIT, Dulwich, London, §.L.24.

3AFQ, 1INV, 41z, 1CMF, 1CLM, Belgium : — 07, 4US, 85, Ul4.

1ICMX. France : —8VX, 8JN, 8HU, AU4, 4YZ, P7, D8, G4, J2, HS6,

8IRK. 8EZ, 8JF, 8GSN, 8JR, 8BU, 82, E9. Holland :—URH, NOow,

81.C, 8GI. 8KF, 8PY, 8RVR, 8CA, OKO, PCK4, PB7, PCUU, OWC,

8DP, 8CM, 8SAX, 8UDI, B8PEDP OTN, PCPP, 2PZ. Switzerland :—

8NA, 8TOM, 8LZ, 8SSZ, 8NOX, 9XA. Germany:—P6, C4, JI, W9,

A-8Y, 8URN, 8VO0, 88Sw, 8TBY, B7, KPL, Y4, 1KU, 4ZM, 02, KIO,

Fw, 8LMH, 8DL, 8PGL, 8GSM, J2. Ttaly -—ISRA, 1CH, INC, 1GS,

2JRT, 8GO. Brazil:—1IB, 1AX, 1BT, 1BK, 1CT, 1PK. Sweden:—SMVH,

SNI, 2AB, 1AL, 1AK, 1IA, 1BC, SMVG, SMSR, SMXU , SMUA, SDK,

IBD, 1AN, 1BH, 1AD, 1QA, SNM, SMSG, SMYU, SMWS, SMZS, SMUK,

1AF, 2AA, 1AR 1BB, 1AW. SMDA. Finland: 2AB, 2NM, 2ND,

Sweden :—SMUK, SHMTN SMUA, 2C0, 2BS. Spamn - ~EAR3, EAR2S,

SMBJ, SAMWS, SMWR, SMVL EAR24, ARI18, EACO. Luxem-

SMTH, SMVG, SMSY, SMZS, SMUV, bourg:—1JW, 1FL. Norway :-—1A,

Belgium :—B7, 85, Y8, 4YZ, B2, M8, 4X. Denmark :—7J8, 7BX. Portugal :—

488, Z2. E1, M3, G33. S84, K44, G8, 1AE. Madeira :—3GB.  Java :—PKX.

S6, 4QQ, Ké6. Holland :—OBL  Honolulu: — KLO. Poland: — TPAX,

PCMM, ORM, PCLL, OGG, OPM, TPAV, TVIA TPAI Russia —RRP,

OBX, OWW, PCK4, OBA, ORB, RCRL, MGSP. U.S.A : 45V, 21HM,

2PZ, PC2, PCPP, OAM, OHB, 2QB. 1XV, 2MC, 4AN, 1CQ, IBK,

OWC. Ttaly :—1FC, 1GW, 1AX, 1CO, 9ES. 9RN. 4TF, 2AP, 2MK, 1CZ,

1ER, 1CH., 1AP, 1ISRA. Poland:— IMEF, IMUK, 1ACI, 3ANL, 1BJ,

TPAI, TPXX, TPAX. Finland :— 2CTN, 8DHX, 1UC, WIR, W1Z,

PROPCRTY OF THE US. AR FORCE

WWW-americanradiohis

WGY. Brazil —1AD, 1IB. Cuba :—
2BY, AQE. Porto Rico:—4KT, 4UR,.
Bermuda : — BER. Canada : — 2AG.
Various :—G33, 12BB, CS 10K, M2K,
X GB2, EGN, 1AZ,  PJC, YS 7XX, AGB,
MAROC, PARL, NOT, 6YX, PI 1CW,
CDs.

G. Rutherford

(6HU).

Hale, Cheshire.

(May 30th-Jjune 11th.)

U.S. A :—1AWE, 1AFO, 1ALW,
1AAH, 1AKZ, 1AKF, 1AEP, 1AZD,
1AAQ, 1IAKNM, 1ARM, 1AAY,
1AAF, 1AHV, 1AOF, 1BZP, 1BAD,
IBEB, 1BLF. IBYXN, 1BZK, 1BXH,
1BHM, 1BCC, 1CIB, 1CAW, 1CMF,
1CCZ, 1CwW, 1ED, 1FF, 1GA, 1GN,
IJE, 1MU, 1MY, 1MV, 1IZ, 1RA,
1VA, INCH, 1UW, 1ZK, 2ATC,
2A°TS, 2AGR, 2APV, 2ARM, 2AM7Z,
2ANNM, 2AAH, 2A8M, 2ATK, 2AHM,
2BBX, 2BYX, 2BEZ, 2CXNL. 2CYX,
2CNF, 2CRB, 2EV, 2GX, 2KG, 2LE,
2MM, 2ME, 2NZ, 2TB, 27V, 3AY,
3AHL, 3AGC, 3BMS, 3BUV, 3BWT,
3BGJ, $BMZ, 3CC, 3HG, 3TB, 3TR,
3WF, 4AA0, 4BY, 4BK, 4ClL, 4EE,
4GI, 4LL, 4XN1, 4PI, 4HU, 4TR,
4XL, 4ZA. 5AAJ. 5AQ, S51Y, 5YB,
5ZAT, 6KC, 6CQA, B8ALY, B8AVL,
8AC, B8AHIL, B8ATC, B8AOL, 8AGQ,
8BYK, 8BAB, 8CAU, 8COB, 8DRR,
8EW, 8TW, 8WA, 8WY, 8ZA,
8ZAK. 9AVJ, 9BPB, 9CJ, 8CV,
9nUV, 9DK. 9DPJ, 9QR, 9WI, 9WO.
Africa :—DAICW, DA1TA, 2KC.
Argentine :—AF2, DBAl, UBS. Aus-
tralia :—2CM, 2DJ, 2GQ, 2LK, 2LM,
2TM, 2YI, 3BD, 3BM, 3BQ, 3EF,
3X0, 7C8, 7CW. Brazil :(—1AD, 1AM,
1AP, 1AX, 2AB. 9QA. Canada :(—
1AM, 1AR, 3BY. 3KP. Chile : —
2AB. 3AT. DMexico :—1J, 1IN, 14\,
X(C5L. AMaderia :—P30R. Cuba :—
8KP. Panama?-RXY. Porto Rico:
4JE. New  Zealand :—2AC, 2AE,
2XA, 4AA, 4AC, 4AJ, 4AM, 4AN.
Sweden :—SW§, SKA, SGC, S8GL,
SGT.

(Reinartz and Superheterodyne.) Wave-
length 14-90.

G. L. Brownson,

AL2T
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from
Specificalions obtainable at the Palent Office, 25 Southampton Buildings, London, W.C.2, price 1/- each.

Multiple Loud-Speaker Diaphragm.
(No. 233,356.)

Conv. Date (France), May 3rd, 1924.

British Patent No. 233,356, granted to
the Société Francaise Radio Electrique,
describes the construction of a rather in-
teresting type of loud-speaker of the dia-
phragm type, that is, one in which no
horn is used, the diaphragm Leing of

TR [+]
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Multiple cone loud-speaker diaphragm
(No. 233,356).

considerable area. Instead of using a
single surface of material the dia-
phragm comprises a number of small cones
C formed from sheets of stiff paper, the
bases of the cones being clamped to a
solid ring R, which is supported by some
form of bracket and basehoard, while the
apices of the cones are fixed to a small
plate K. This plate is joined by a link I.
attached to the diaphragm of an ordinary
form of telephone receiver V. The speci-
fication states that although the dia-
phragm comprises a number of indepen-
dent sectors it vibrates substantially as
a single area, owing to the fact that the
small cones are comparatively rigid near
the centre of the ring R, greatest fexi
bility occurring at the bases of the cones.

0000

Four-electrode Reflex Circuit.
(No. 238,550.)
Application date (United States), August
15¢h, 1924,

The British Thomson-Houston Co.,
Ltd., describes in the ahove patent
specification a practical system whereby

A 22

a four-electrode electron discharge device,
particularly one of the negative resistanco
or pliodynatron type, is employed for the
simultaneous amplification of both radio
and audio-frequency currents.

In the example shown the valve 1 is
provided with two grids 4, 5, interposed
between the filament 2 and plate 3.

The grid 4 serves as a control grid and
the grid 5 serves as an anode for receiv
ing impact electrons emitted from the
plate 3. A source of potential 6, which
1s connected in the circuits between the
filament 2 and plate 3 and grid 5, fur-
nishes suitable values of potential for
application to electrodes 3 and 5 to pro-
duce a negative resistance in the plate
circuit by reason of the emission of
impact electrons from the plate 3.

By suitable adjustments the negative
resistance produced in this way may be
made great enough to compensate for the
losses of the system, without at the same
time causing the  production  of
oscillations.

Received radio-frequency currents are
amplified by the valve 1, rectified by the
crystal detector 7 and the audio-frequency
currents produced by rectification fed
back to the imput circuit through the
transformer T.

The telephones 8 are connected between
the grid 6 and H.T. battery positive C
and C! are high-frequency by-pass con-
condensers.

\+ W

Four-electrode valve and crystal reflex
circuit. (No. 238,550.)

wwWwW americanradiohistorvy com

A Loud-speaker Detail.
(No. 251,151.)
Application Date, Auqust 6ih, 1925.

J. Piquart describes a loud-speaker in
which the permanent magnet TI[ s
of the horse-shoe type, and has attached
to it laminated pole pieces L which
carry the wusual windings W. The
horse-shoe magnet vests on a plate P,

L ow

Adjustable loud-speaker movement (No.
251,151)
which, in turn, lies upon a pad of sponge
rubber S. The plate P carries a stud N,
which co-operates with an arm A, so
arranged that rotation causes the plates
to move up and down inside the contain-
ing case. Another feature of the inven-
tion is the inclusion of a number of thick
iron wires I, which are clamped in the
form of a horse-shoe hetween the two pole
pieces with a clamping device K. The
whole system is further secured and con-
trolled within the casing by means of
helical springs working over two projec-
tions or studs M in the base of the plate.
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Fvents of the Week in Brief Review.

LARGEST STATION IN EUROPE ?

At Langenberg, near Cologne, what, it
i5 stated. will be the biggest broadeasting
station in Europe. is rapidiy approaching
completion. It will supersede the Dort-
mund and Elberfeld radio stations, which
have up till now been used for the Rhine
and Ruhr disiriets, and which do not
permit of the use of crystal sets, on
account of theiwr low power. The new
station will have a power of 60 kilowatts
and will enable owners of crystal sets to
hear evervthing sent liy Langenberg within
a radius of over a hundred miles.

0000

WIRELESS COMPETITION.
Competition in the wireless world—at
sea.” says our coutemporary, the Journal
of Clommerce, *“is shown in the recent
advances in the field of development
covered by the Radio Communication Co.
I saw their admirable apparatus on the
new motorship ‘Carnarvon Castle.” and
heard they had fitted out half of Furness
Withy’s fleet . . . and other notable units.
Marconi is the pioneer of wireless, but,
fortunately, he has never tried to be a
monopolist.”’
o0Cco0
ULTRA-MODERN MUSIC.

During the recent experimental broad-
casting of two simultaneous prograinmes
by the B.B.C., a listener succeeded in
hearing two pieces of mmusic being plaved
together. The effect of antagonistic kevs,
complicated discords. and interwoven
rhyvthms would have delighted the most
ardent of Stravinskyv's admivers.

0000
A LICENSING QUESTION.

We would dvaw the attention of readers
who are still uncertain about the scope
of their receiving licences, to the official
veply given by Viscount Woliner in the
House of Commons. A wireless receiv-
ing licence entitles the licensee to use
more than one set of appuratus on pre-
mises wholly in his occupation. A sepa-
rate licence is necessary for apparatus
in each tenement or flat in sepavate
occupation.”

0000
DIRECT SERVICE TO INDIA.

It is anticipated that the stations which
are being erected in Bombay for the
Indian Radio Telegraph Company will be
opened for public service in the course of

the next few months, thus linking up

India direct with Great Britain. Mr. C.

Picot, has been engaged as traffic manager.
0000

BIRDS MISLED BY WIRELESS.

The supposed disturbance of the ether
by wireless waves is held accountable for
a multitude of occurrences. 1t is stated
that birds are singularly affected in places
where there are many wireless stations,
and that doves especially experience a
difficulty in finding their wav home. If
this 1s the case, it is just as well that
Noah did not erect a wneless installation
in the k.

[slelele]
THE LATE MR. ALFRED GRAHANM.

We regret to announce the death of
\Ir. Edward Alfred Graham, the well-
known head of the firm of Alfred Graham
& Co., which occurred on Tuesday, June
15th, following a severe operation. Mr.
Graham, who was only 45 years of age,
succeeded his father, the founder of the
firm, in the control of the business in
1904.

MUSIC AND MILK.

A wireless enthusiast in Cincinnati
claims that a special early morning pro-
gramme, hroadcast for the benefit of
dairymen, would increase the production
of milk, but warns us that most good
cows do not like *‘jazz.”” DPessibly that
type of music entered into the composi-
tion of the historic ‘‘Tune the old cow
died of.”

0000

TRAVELLING TELEPHONY STATICN.

The photograph on this page shows the
mobile set participating 1 the ex-
periments conducted lust week by the
Tottenham and North Middlesex Wireless
Societies. Light wooden struts braced
with wire guys support a four wire aerial
and a centre down lead connects directly
to the change over switch. The trans-
nitter is that described in The Wireless
World of August 12th, last and uses
D.E.T.1. valves. 'The short wave re-
ceiver is a Rothermel product. Power
was derived from: an M-L gererator run-
ning from Exide car type batteries.

The station worked very well and when

TELEPHONY FROM A CAR.

in North London.

1 The mobile transmitting and receiving eguipment
which proved a great success in experiments conducted last week by wireless societies

Speedy relief was obtained when a wireless $.0.8. was sent out

reporting a tyre burst !

wwwe americanradiohistorvy com
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a burst occurred in one of the back tyres
an S.0.8. giving exact location was sent
out, and received immediate promises of
help from the fixed station of the Totten-
ham Society some three miles to the
north, and the North Middlesex Society
5ix miles away to the south. Before the
breakdown gang arvived, however, several
loeals hearing the call had made for the
scene of the disaster.

Further outdoor experiments have been
arvanged.

0000
WEATHER AGAIN.

An American expert attributes the cool
days in June, which, apparently, were not
confined to the European side of the
Atlantic, to the heavy discharge of polar
ice. and to sun spots and consequent
reduced solar radiation. Amateurs may.
however, take some consolation in the
reflection that cool evenings generally
cause mmproved reception, though it i
predicted that we are to have many cool
days in July, and that next vear there
will be no summer at all!

A Urench scientist, M. Dlaul Painleve.
on the contrary, is stated to be of the
opinion that wireless is to he blamed for
bad weather. “ If vou introduce radio
telephonic  emissions into a tightly
enclosed roomn where the air is absolutelv
transparent,’” he is reported to have said.
“in a moment little drops of water wiil
begin to form on vour face.” According
to .our own experience. this phenomenon
depends largely on the nature of the
progranime.

THE

0000

SHE SHALL HAVE MUSIC WHEREVER
SHE GOES.

The vacht “ Venture,” which has been
built forr Mr. R. C. Robb for a three
yeurs' cruise, is fitted with a special Mar-
coni installation, which is an adaptation
of the standavd lifeboat set transmitter
and a special receiver to include broad-
cast reception.

The great increase in broadeasting
stations throughout the world will make
it pussible for the yvacht to receive broad-
cast music and news during the greater
part of the vovage. and will sdd materi-
ally to the pleasure of eruising.

cooo

NEW BROADCASTING STATIONS.

There will soon he very few countiies
outside the range of broadcasting. New
stations are being erected in Bommbay and
Calcutta by the Indian Broadcasting Co..
Ltd. Venezuela and Salvador have each
their respective station. The Swedish
telegraph authorities are erecting a high-
power installation at Motala, pending the
completion of which the old station at
Karlsborg has been fitted for telephone
transmission. A Irench company s
about to ereet a broadcasting statiou
at  Ileni-Bagtche, near Stamboul, while
relay stations are rapidly springing up in
Furope and Asiatic Russia.

cocCo
A SYNCHRONOUS TRIO.

Three instrumentalists recently lroad
cast a joint radio recital from Minneapolis,
The violinist was playing in St. Paul,
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Minn., the organist in the city of Minne-
apolis, and the 'cellist in the transmitting
station eighteen miles distant. Each wore
inter-communicating headphones and a
perfect ensemble was maintained. e
must adwmit that we have occasionally
heard trios and quartettes, in which the
individual performers appeared to be as
widely separate without the connecting
headphone links.
oQoO0
EUROPEAN BROADCASTING
STATIONS.

The Norwegian wireless station of Pors-
grund, which works on a -wavelength ot
434 metres, and at preseut uses a power
of only 100 watts. is to be replaced
i the nearv future by a more powerfut
transmitter. The new station will operate
on a power of approximately 1 kilowatt.

NEwW

IN U.S. SHORT
‘The novel short-wave receiver

PROGRESS WAVE
DESIGN.
built by
amateur,
expedition to Greenland.
spaced coils.

Edward Manley, an American
for use on a natural history
Note the air—

The old transmitter is to be removed to
Rjukan. The Norwegian Dbroadcasting
anthorities have also in contemplation a
new station at Irederikstad.

ocovo
A CORRECTION,
In the article entitled ' A.C.  Mlains

TUnit ** in last week’s issue, in referring
to Leslie Dixon and Co. the name should
have been given as Flectiadix Radios,
the address of the london Showrooms
being: 218, Upper Thames Street,
London, E.C.4.

WIRELESS AT WESTMINSTER,

By Our Special Parliomentary
Correspondent.
Increase in Broadcast Licences.

Tu reply to questions by Sir Harry
Brittain last week, Sic William Mitchell-
Thomson stated that the number of
wireless licences issued shows a steady
increase. but it is impossible to say to
what extent the increase is attributable
to the practice of broadcasting notices
concernityg the use of unlicensed sets.
These notices are broadcast periodically
because the owners of unlicensed sets
sometimes profess, when questioned, to
be unaware of the legal obligatlon to

wwWwW americanradiohistorv com
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obtain a licence, though this is, of course,
no excuse in case of a prosecution.

The number of persons prosecuted for
the use of wilicensed wireless apparatus
since the passage of the Wireless Tele-
graphy (Explanation Aet) last autumn
wus 296. Up to the present it had not
been necessary to prosecute any person
more than once. The maximum penalty
imposed was £10 in addition to £10
costs.

In veply to Mr. Day, the Postmaster-
General said that authority had Dheen
given to the British Broadeasting Co.
to conduct a series of tests in the simul-

taneous transmission of dilferent pro-
grammes from two stations in close
proximity. The tests were not yet com-

pleted, and it was not yet possible to
make any statement as to their result.

BOOKS RECEIVED.

We have received frown the International
Office of the Telegraphic UTnion at Berue
sheets 3 and 4 of the official map of radio-
telegraphic stations (1926). Sheet 3a
comprises Greenland, Iceland, Norway,
Sweden, Finland, Northern Russia,
Northern China, and Alaska. Sheet 3b,
the South Atlantic and Indian Oceans,
with the eastern coast of South America,
Africa, India, Straits Settlements, Borneo,
the Philippine Islands, and \Vestern
Australia. Sheet 4 comprises the Pacific
Ocean with the eastern half of Australia,
Japan, New Guinea, the Pacific Islands,
and the western coast of North and South
America.

The price of each sheet
Swiss), post free.

o

is 2 frs, 50

oCOo

‘“Motor Cyvcles and Jlow to Manage
Them,’ by the staff of ’he Motor Cyele,
324 pp.? and over 360 diagrams and illus-
trations. Published by Messrs. Iliffe and
Sons, Ltd., price 2s. 6d. A new and
revised edition.

British  Standard  Glossary of Terms
used in Flectrical Fugineering, issued by
the British Engineering Standards Asso-
ciation. (Publication No. 205-1926.)
Pp. 263. Published by Crosby, Lockwood
and Son, London, price 5s. net.

ITEMS FROM THE TRADE.
Condenser Prices Reduced.

Messrs.  Wilking  and  Wright, Ltd.,
Utility Works, Kenyvon Street, Birming-
ham, wish us to state that the prices of
their variable condensers, which appeared
on page 862 of our June 23rd issue, in the
Buyers’ Guide to Component Patts, have
now been reduced.

The Newey Condenser.

In the Buyers’ Guide included in the
issue of June 23rd, relating to variable
condensers, the well-known Newey con-
denser, manufactured by  Pettigrew
& Merviman, 124, Tooley Street, London,
S.E.1, was omitted. The condenser is of
novel design, being driven by a central
pinion operating on a pair of segments
connected with two sets of rectangular
brass plates. The instrument is of attrac-
tive appearance, the shape and movement
of the plates producing an almost true
square law effect.
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By
. VINCER=-MINTER.

NE of the first desires which comes to every man
@ who has bought, made, or otherwise acquired a

wireless receiver complete with loud-speaker in an
attempt to extract entertainment from the broadcasting
programmes is to charge his accumulator from the elec-
tric light mains. He feels, not unnaturally, that it is
very tantalising to have an excellent source of power at
his elbow and then, through lack of the appropriate
knowledge, to have to carry a heavy accumylator to and
from the charging station. He resents also the fact of
being compelled to constantly contribute to the support of
the ever-receptive proprietor of the charging station, when
(50 he argues) he could, if he only knew how, do the job
more cheaply at home, since, of course, he very well knows
that the majority of dealers undertaking this job use the
public supply mains for the purpose, and, moreover, are
not philanthropists. Unfortunately, his enquiries among
his ‘“ expert 7’ friends usually lead to the totally erroneous
idea that, provided his house is fitted with a D.C. supply,
the home charging of accumulators is simple and straight-
forward, and no special expensive apparatus is necessary,
a few carbon lamps being the only requisites. On the
other hand, he learns that if he has A.C. mains the
matter is much more complicated, a not inconsiderable
sum having to be laid out in the purchasing of a trans-
former and rectifying apparatus, which are by no means
trouble free. 1f, therefore. his house is fittedd with A.C.
he probably gives up the project forthwith, whilst if, on
the other hand, he has the misfortune to have D.C.
mains, he probavly purchases the necessary lamps, and
all goes merrily until the quarterly account comes in and
he finds that, for the sum expended in charging his
accumulators at home for three months. he could have
got it done at the local depot for a year He is, in
fact, almost, but not quite, induced to revise his opinions
concerning the character of the local dealer. The ex-
planation is, however, veiy simple.

Let us assume that we have z50-volt D.C. mains and
an accumulator of 2o ampere-hours actual capacity,
which means that a current of 2 amperes will have to be
passed through it for 1o hours, or a r-amp. current for

Economical Battery
Maintenance from

A.C. Mains.

20 hours (it comes to the same thing) in order to charge
it.  Now volts multiplied by amperes gives us wattage,
and, obviously, if we are using z30 volts to push 2 amps.
through an accumulator, we are using a power of 500
watts.  ‘The Board of Trade Unit, which is the basis
on which charges for the consumption of electrical energy
are made, represents a power of 1,000 watts used con-
tinuously for one hour, more usually known as the kilo-
watt-hour, which is obtained very simply by multiplying
together the number of watts we are using and the time
in hours during which we are using them. 1f, therefore,
we are using a power of soo watts for 1o hours, it is
obvious that we shall consume 5 units of electricity,
which at sixpence per unit will cost zs. 6d. a price which
even the most hardened dealer would hesitate to charge.
How, then, can the dealer charge accumulators and live?
Very simply, as we shall now see.

Charging from D.GC. Mains.

Although we used a powel of 500 watts to charge out
accumulator (assuming it is a 6-volt accumulator), the
power used in actually charging the accumulator was not
greatly in excess of 1z watts, the remaining 483 watts
being unavoidably wasted, for the simple reason that
actually only a little over 6 volts is needed to overcome
the back pressure of the accumulator and push the neces-
sary 2z amps. through it, the remaining 240 volts or so
having to be deliberately thrown away by dropping them
across a bank of lamps. or some other form of resistance,
the energy being wilfully wasted in heating up the afore-
mentioned resistance. Now it is straightway obvious
that if we have, say, a 1zo-volt accumulator, or, in other
words, twenty 6-volt accumulators in series, and connect
them up to our mains for charging purposes, we shall
have to have a voltage somewhat in excess of 120 volts
to overcome the back pressure of the battery and push
the charging current through, and so shall have to waste-
fully drop rather less than 130 volts instead of over z40
volts, across an external resistance. In other words, we
are usefully employing about 230 out of our total of 500
watts instead of only abcut 12z watts as before. If we
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Trickle Charger for L.T. Batteries.—

have forty 6-volt accumulators to charge, giving a total
ot 240 volts, we shall have less than 10 volis to drop
wastefully across the external vesistance, and shall be
usually using 480 watts, almost the whole total of the
500 watts taken from the mains. In ten hours, there-
fore, at the same expenditure as in the case of a simple
6-volt accumulator, we have now heen able to charge
forty accumulators for 2s. 6d., the cost which we pre-
viously estimated for one accumulator. It requires no

ACCUMULATOR

TANTULUM LEAD
PLATE ,\PLATE o
l SWITGH "ENESE S 1
® e
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L GHARGE CISCHARGE

Fig. 1.—The theoretical diagram. Note specially the ammeter
connections.

great mathematical calculation to realise that this works
out at only three farthings per 6-volt accumulator! It
will be seen, therefore, that any change of excessive
benevolence laid at the door of the local ‘‘ charger ” is,
as in the case of many other apparent philanthropists,
not justified.

Economical D.C. Charging.

The important fact has emerged, therefore, that, pro-
vided the total voltage of the Lattery to be charged is not
greatly less than that of the mains, then the use of D.C.
mains for charging becomes an economical proposition.
It is equally obvious that the user of 12o-volt mains is
in a more fortunate position than those whose mams are
of higher voltage, since if he Joes decide to charge a
single 6-volt accumulator through a bank of lamps it will
not cost him so much, since there are less volts requiring
to he dropped across the external resistance. If the
public supply mains were 12 volts, then, of course, the
position would bhe ideal, but, unfortunately for wireless
users, thev are not. Similarly, if our 6-volt valves, such
as the D.E.5, which require a power of 14 watts at
6 volts o.25 amps., took their 1} watts in the form of
about zoo volts and 74 milliamps., we should also be in
an ideal position, because not only could we use a zoo-
volt accumulator, but, because of the small current re-
quired, we should be able to use an ordinary H.T.
accumulator and should ti:us economise in two wayvs, first
by the fact that the voltage of the battery approaches that
of the mains, and secondly because in any case the charg-
ing current is small, which brings us on to the subject of
H.T. accumulators. It is perfectly economical to charge
these from D.C. mains. Let us take the case of the usual
6o-volt 1 ampere-hour H.T. accumulator being charged
from the 2g50-volt mains which we have already con-
sidered. The battery will be charged by the passage of
a current of o.1 ampere for 10 hours; o.1 ampere at z50
volts gives us twenty zg5 watts power, which, if used for
10 hours, represents a quarter of a Board of Trade Unit,
costing 13d.
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It should be pointed out also that, with the addition
of a simple smoothing system. any device made for the
charging of H.T. accumulators from D.C. mains is
equally suitable for supplying anode current direct from
mains to receiver, and a receiver designed for operating
directly from D.C. mains has recently been described in
this journak® Vesb. sap.

Power and Lighting Mains.

Now it might happen that, at a time of slack trade,
the local charging station had only about three batteries
on charge, and, as we have seen. this would still mean a
cost of 2s. 6d. for charging, or, in other words, tenpence
per battery, which at a charge to the public of 1s. 6d.
leaves the unfortunate local “* charger ”’ with a bare 8o
per cent. profit, which would never do. This impending
financial calamity is averted, however, by having a
separate ‘‘ power '’ meter installed, whereby the charge
made by the electric light company is only about 1d. per
unit.  Now anybody can have a separate meter installed
in their house for power supply to electric cookers and
heaters (the charge for which is usually about 1d. per
unit) without the necessity of actually installing heaters,
etc. It will be seen, therefore, that the cost of charging
our L.T. battery would be reduced from 2s. 6d. to zd.
—a fairly economical price. To this must be added the
rental of the meter, which, however, is usually only
about 2s. 6d. per quarter. No extra wiring is entailed,
the same main leads into the house being used. The only
alternative to householders with D.C. mains not desirous
of adopting this scheme is to purchase a D.C. rotary
transformer which performs the function of stepping
down the voltage ¢conomically, in the same manner as

¢

' The Wireless World, June 30th, 1926, page 879,

B0

Interior of cabinet, showing method of fixing the
taptalum ceil.
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in the case of A.C. mains and a static transformer. A
D.C. rotary transformer virtually consists of a 250-volt
motor driving a 1o0-volt dynamo, the two instruments
being combined into one. A good instrument can be
obtained for about seven guineas, and can be thoroughly
relied upon to be trouble-free and to requite no skilled
attention. ‘I'he cost of charging the accumulator will be
about the same as in the case of the power mains.

- There 1s another method of charging accumulators from
D.C. mains which is frequently advocated, but which is
of very little use to the average householder. 'This con-
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Fig. 2a.—Details of layout of top of panel.

sists of breaking one of the mains at a convenient point,
such as the fuse box, and inserting the accumulator so
that all current normally used in the eveming for the
supply of light is compelled to pass through the accumu-
lator and so to charge it. In this manner the accumu
lator may be charged for nothing, the price paid for the
charge being represented by a very slight diminution in
the light obtained from the lamps, owing to the fact that
the 6 volts back pressure of the accumulator is subtracted
from the voltage of the mains. Now it is fairly safe to
say that, in the average small household, there are only
about two 6o-watt lamps hurning countinnonsly during the
evening, and at this periol of the yiar they are probably
burning only two hours nightlv. A 250-volt 6o-watt
lamp consumes ahout one-quarter of an ampere, and so,
with two lamps in use, a cwrrent of } ampere will be
passing, which means that it will take 40 hours to charge
the accumulator, or, in other words, about three weeks at
this time of the vear. Tt would seem, therefore, that
the many D.C. charging ¢ switches’’ upon the market
cannot offer a useful solution to the problem to the aver
age reader. Tor hotel proprietors, however, or for our
ducal readers resic'ing in their an:estral . astles, where a
very large number cf lights are burning simultaneously
during the evening, the scheme is undoubtedly an ideal
solution to the problem. In small houses, which dJo
make use of small clectric cookcis, it is, of course, an
excellent scheme to jilace the zcrumulator in se“ies with
the supply mains. lLecause a suitable current of 2 or 3
amperes will be passing, and the slight diminution of
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heat from the cooker will be negligible. It should be
pointed out that, although the charging current of the
average H.T. accumulator is small, it must not be for-
gotten that the back IL.M.F. of 60 volts will have to
be subtracted from the mains voltage, and a very serious
diminution from the light supply would occur if this
system were employed However, as has already been
pointed out, it is perfectly economical to charge an H.T.
accumulator in series with a lamp in the ordinary manner.

It will De seen, therefore, that in the case of D.C.
mains, apart from dukes, hotel proprietors, and similar
members of the aristocracy, there are only two solutions

A
[ o ]

Fig. 2b.—Details of layout of underside of panel.

to the problem, namely, either a power meter must be
installed, or a D.C. rotary transformer purchased. To
conclude on the D.C. question, it might be mentioned,
for the benefit of those readers who are members of the
plutocracy and can therefore afford fo charge from a
bank of lamps, that full particulars for calculating lamp
resistances will be found on page 510 of the March jist,
1926, issue of this jownal under the heading of *“ What’s
Watt.”’

Charging from A.C. Mains.

Now with regard tc A.C. mains. it will be found that
the problem presented is quite a different one. We are
no longer concerned with economy, this being easily at-
tainable, whilst, on the other hand, the reliability and
“ foolproofness ’* of charging from D.C. mains cannot
be said to apply greatly to A.C. mains. In the first
place, we find that A.C. is extremely tractable. The
voltage of our mains does not matter greatly, because by
means of a simple transformer we can at once change
the voltage upwards or downwards {o any value we re-
quire. In the case of reducing the voltage of A.C. mains
to the required value for I..'l'. accumulator charging,
we actually reduce the voltage in an efficient manner, so
that the actual wattage available we put into the accumu-
lator is almost equal to the actual wattage taken from
the mains, unlike the case of D.C., where the greater
part of the wattage taken from the mains had to be dissi-
pated across an external resistance. The case is thus
analagous to the use of the D.C. rotary transformer.
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LIST OF COMPONENTS.

1 Tantalum rectifying cell (Radio Accessories, Ltd.).

1 Power transformer for above (Radin Accessories, Lid.).
1 Ammeter with 0-1 scale (Sifam).

1 Five-point double-throw switch (Burndept).

1 Tumbler switch (G.E.C.).

Approximate cost

There we did the same thing, except that the A.C. trans-
former is cheaper, and, owing to its containing no
moving parts, is more reliable.  Actually there are certain
losses in the A.C. transformer, so that we do not get
quite so many watts out of the secondary as we put in
the primary, but, provided a well-designed and con-
structed transformer is used, these need not be serious.
Now a transformer can, of course, he constructed at home,
and articles giving full details have already appeared in
this journal, but it should be emphasised that the con-
struction of a power transformer is not a matter of merely
following closely a rule of thumb, and unless the would-
be constructor is an experienced amateur it is definitely
advised that this component be obtained from a reliable
firm.  Apart {rom the fact that the losses in a home-
constructed transformer may he so high that charging
costs are considerably augmented, it will probably be
found that, after a t'me, one of the windings burns out,
and in the end the capital expenditure will be found to
be greater than if a good instrument had been purchased
in the first place.

Choice of a Rectifier.

Haying transformed our voltage down to the required
value, it is now necessary to provide a rectifier. Un-
doubtedly the best and most efficient rectifier is a suitable
two-electrode valve. Tt is silent and reliable and an
efficient rectifier, but has just one drawback. and that is
that it does not last for ever. One very well-known two-
electrode valve, for instance, is priced at 25s. and has an
advertised life of 1,000 hours. It will, of course, de-
liver a charging current of 3 amperes to our accumulator
and thus charge it at ten hours, but will obviously only
last for rco charges, at the end of which time we must
be prepared to face the expenditure of another z5s.
although with care our valve may last much longer. This
means that 3d. must be added to the cost of the current
used in each charging operation, this sum representing
valve depreciation. It should be pointed out that the
valve filament is, of course, lit from an additional secon-
daty winding on the transformer. In the case of a verv
large accumulator requiring a s-amp charging rate, such
as are often brought into charging stations, a large and
more expensive valve must be purchased. Another most
excellent device is the rotary converter. In this instru-
ment the voltage is just stepped down to a suitable value,
and the output of the transformer used to drive a small
A.C. motor, which in its turn rives a small D.C.
dynamo. the two instruments bheing, however, modified
and made as one machine. This is a very reliable and
economical method. The capital outlay is large, a good
machine costing as much as a D.C. rotary transformer,
although it is to be noticed that much less expensive
machines operating on more or less the same principle are
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1 Fuse cut-out (G.E.C.).

1 Five ohm rheostat (Cosmos).
2 Terminal clips (Burndept).
6 Terminals (Belling Lee).

1 Cabinet to dimensions given.

£4 158 od.

now making their appearance. Another rectifying device
frequently used is the vibraring vectifier. This instru-
ment is usually very noisy and not to be recommended
unless mace with great precision, as it is liable to be put
out of adjustment by a sudden jar.

Electrolytic Rectifiers.

It will be seen, therefore, that all the devices we have
so far considered have either heen expensive, either in
nitial outlay or in running costs, or have been unre-
liable.  There remains the chemical rectifier. Now the
usual charge laid against the chemical rectifier is that it
is messy and malodorous. In the case of the ammonium
phosphate rectifier it cannot be denied that there is con-
siderable justification for the charge when a charging
current of 2 amperes or so is taken. 1f the current is
reduced to a matter of milliamperes, however, things are
different, and the ammonium phosphate rectifier becomes
etficient. and reliable and is thus very suitable for the
charging of H.T. accumulators. There is, however,
another form of chemical rectifier employing a tantalum
and a lead electrode emersed in a solution, the main con-
stituent of which is ordinary accumulator sulphuric acid.
It a heavy current of several amperes is passed through

TO YANTULUM PLATE-- e TO LLAD PLATE

7‘ “
c & TOfFUsSE ©

A.C MAINS
‘ \

ACCUMULATOR

|

Fig. 3.—The practical wiring diagram.

this instrument, it behaves much better than other chem-
ical rectifiers, but still its behaviour can be very much
mproved hy not permitting the charging current to exceed
half an ampere. Now this would mean obviously that
our accumulator will take 40 hours to charge fully. If,
however, we could arrange that our accumulator was
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never fully discharged, but that immediately on the con-
clusion of the programme it was removed and attached
to the charger and left there all through the night and
the following day it would be fully charged. It would
be irksome to be constantly connecting and disconnecting
the battery from charger to set, but we can very easily
mount the charger in a cabinet with a suitable switching
arrangement and with leads permanently connecting to
accumulator, to the I..T. terminals of the receiver, and,
by means of a plug, to a
convenient lamp holder, so
that a simple movement of
the switch would transfer the
accumulator from the L.T.
terminals of the receiver to
the mains v/a the charger.
This is precisely what the
writer has done in the present
instrument.  He, unfortu-
nately, cannot suggest any
solution to D.C. users other
than those he has mentioned
in this article, but for A.C.
users he submits the follow-
ing instrument as the most
practical solution to the
problem.  Trickle chargers,
as these devices are aptly
named, are in almost univer-
sal use in America, they not
necessarily being of the tan-
talum type, since small valve
trickle chargers with a cur-
rent - carrying capacity of
half an ampere are also in
great vogue. These chargers,
and components for mak-
ing them, are on sale in
great number and variety in
America, since, of course, A.C. at 110 volts 6o cycles
is standard throughout practically the whole of the
U.S.A.  Thus American manufacturers can produce them
in great quantity, they not having to market a variety of
types for different mains voltages anc periodicities, and
also not having to contend with the D.C. problem as in
this country.

tantalum cell.

Constructional Detaiis.

The transformer and tantalum rectifying cell used in
this unit are obtained from the same makers. Tt will be
found that the primary winding which connects to the
mains is wound in two sections with four terminal con-
nections labelled A, B, C and D. If the mains are any-
where between 2co and 250 volts, the two sections of the
primary are placed in series by connecting A and D to
the mains, and joining B and C, whilst if the mains are
of 100 to 125 vo'tage, A and C and B and D are joined
together respectively and coupled to the mains. Since
the writer has only 240-volt mains available, he has con-
nected the instrument so as to be suitable for these mains,
but potential constructors should first ascertain the volt-
age of the mains and then act accordingly =~ The charger
will function satisfactorily on any of the mains period-

A view of the underside of the panel.
Note the clips for connecting to the
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icities normally supplied in this country. ~ The rectifying
cell as supplied by the makers requires filling only with
sulphuric acid, such as is used for accumulators, and
will comfortably accommodate a current of o.5 amp.
without any trcuble. An ammeter with a scale reading
of o to 1 amp. is so connected that on putting the switch
over to the *‘ charge ’’ position this instrument is in series
with the accumulator, thus indicating the value of the
charging current. The rheostat shguld be adjusted until
If a 6-volt accumulator is to

the meter reads o.5 amp.

be charged, it will be found necessary to turn the rheo-
stat full on to obtain a charging current of this value,
whilst with a 2- or 4-volt accumulator a certain amount
of resistance will have to be left in circuit. ‘The charg-
ing current should not be allowed to exceed o.5 amp., or
no good wiil be done to the rectifying cell. Upon plac-
ing the switch over to the ‘‘ discharge’ position the
accumulator with the ammeter still in series will be con-
nected to the L..T. terminals of the set. The meter will
then register the total current being drawn from the bat-
tery by the valve. No fear need he entertained of there
being an undue voltage drop across the ammeter, even
using z2-volt valves, because although it costs but twenty-
five shillings the vesistance of the meter is only one-
twentieth part of an ohm. The connections to the switch
should, however, be carefully noted, since it is necessary
for it to reverse the polarity of the ammeter connections
on changing over from ‘‘ charge ’’ to ‘‘ discharge.”” The
switch used has a central zero position which breaks all
connections, including the transformer primary. As a
safety precaution an additional tumbler switch and also
a fuse is included in series with the mains. Do not for-
get that, when charging, the tantalum or positive elec-
A 29
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Trickle Charger for L.T. Batteries.—
trode of the cell must be connected to the posit‘x\'e terminal
of the accumvlator.

The design of cabinet is a matter in which a wide in-
dividual choice can he exercised. A vent pipe is at-
tached to the cell for the escupe of any gas generated by
the cell, and it is advisable to extend this vent through
the side of the cabinet Ly means of a piece of rubber
tubing as has been done by the writer, since, of course,
if the gas is allowed to escape into the cabinet the wiring
will quickly Lecome corroded. Tt should be pointed out
that the flexible wires connected to the cell each terminates
in a clip, so that these wires mav be rapidly detached if
it is required to move the top panel, since the cell which
is suitally fixed to the hottom of the cabinet is the only
component not mounted on the top panel.

With regard to the charging of H.T. accumulators, of
course, it is obvious that the main need is for a trans-

JULY 14th, 1920.

former giving a different output voltage, since, of course,
valves, electrolytic cells, and other rectifying devices, are
the same as before. Since we are rectifying only a small
current, however, we can use valves with quite small
emission, even a small receiving valve of the D.E.5 type
being suitable, and, of course, if a chemical rectifier is
used, the cell can be made much smaller. It is advis-
able, however, never to have a greater difference of
potential than 5o volts across any chemical rectifying
cell, and it will be necessary, therefore, to use two or
mmore in series. An instrument designed for charging
H.T. accumulators from A.C. mains can, with suitable
modifications, be used for supplying anode current direct
to the receiver as the case of D C. previously mentioned
In conclusion, the writer would add that this charger
has given every satisfaction, adequately attending to the

needs of a six-valve superheterodyne receiver using
D.E.5 type valves throughout.
RECEPTION OUT OF DOORS.
Successful Gathering at Taunton.
taneous programme was broadcast from London.  The

N open-air wireless gathering, the first of its kind in

the Taunton district, was held with great success

by the Taunton and District Radio Society at Corfe Hill
on Monday evening, June zist. More than fifty members
and fiiends journeyed to the hill, where several aerials
were slung in preparation for the reception of different
broadcast programmes. IFive receivers were employed,
including a four-valve portable set and a superheterodyne
operated by Captain E. S. Pink.
Soon after the party arrived,

Cardiff and Bourne-

mouth were tuned in clearly, but, unfortunately, after
eight o’clock, little variety could be obtained, as a simul-

concert provided from the Chenil Galleries, Chelsea, was
received exceptionally well. After the weather forecast
and local news from Cardiff the announcer addressed a
special message to the Scciety, expressing the hope that
the weather was kind and that the meeting had been
thoroughly successful.

During the remainder of the Summer the Society hope
to organise further gatheiings of the same kind, and
their example in this direction might be copied by other
clubs. The Hon. Secrctary is Mr. E Scott Setterington,
61, Addison Grove, Taunton.

WIRELESS IN THE OPEN AIR. Members and friends of the Taunton and District Radio Society photographed on the occasion of a

recent wireless gath:ring at Corfe Hill.

Excellent loud-speaker reception was obtained from the Bournemouth and Cardiff broadcasting

stations

A 30

wwWwW americanradiohistorvy com


www.americanradiohistory.com

JULY 14th, 19206.

World

57

N7

RS

E
=
e
H
=
=
N

§

A Section Devoted to the Practical Assistance of the Beginner.

RESISTANCE WIRE.

A convenient gauge wire to use for
winding anode or similar resistances
is No. 45 ‘“ Eureka,”” which has a
resistance, in round figures, of 100
ohms per yard (actually 108 ohms
at 60° ¥.); 1,000 vards of single

silk covered wire of this gauge
weighs slightly over 1} oz. Provided

that a constant tension is maintained,
to prevent the formation of kinks,
the wire is not ditficult to handle.
cooo
A REFLEX REINARTZ RECEIVER.
It 1s not generally known that the
popular Reinartz tuner may, with a
slight modification, be adapted to a
dual-amplification circuit, with crystal
detector. The most obvious manner
of carrving out this alteration is
shown in Fig. 1 (a), which, unfor
tunately, involves the use of un-
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(as shown by the dotted line), the re-
sult will be a direct short-circuit of
the secondary winding of the L.17
transformer, rendering the set in-
operative.

The sumplest wav of overcoming
the ditiiculty is shown in Yig. 1 ().
Instead of a continuous winding, with
tappings for grid, filament, aerial,
and reaction condenser, a coupling
coil should be constructed with a
separate aerial winding, wound over
the earthed end of the grid section I..
‘The reaction coil, 1., is an exten-
sion of this Jatter winding.

The high-frequency transformer
may be constructed in accordance

with individual requirements, bearing
in mind the probable necessity of the
introduction ol some artificial stabilis-
ing device if it is so arranged that
is only

the tuned circuit

? )\ )
L

(b)

shightly

Fig. f.~—Nethods of earthing the batterics in reflex Reinartz receivers,

earthed L.T. and H.T. batteries,
which is often a «isadvantage in cir-
cuits of this description. If an at-
tempt is macde to earth the batteries

damped by the crystal. This stabilis-
ing may very simply be carried out by
winding the reaction coil already men-
tioned.in the opposite direction to that

www americanradiohistorv com

of the grid winding of which it forms
a continuation. It will then be tfound
that an increase in the capacity of the
reaction condenser R.C. from its
minimum setting will have the effect
of stopping the tendency towards self-
osciliation which will become evident
when grid and plate circuits are

brought approximately into tune.
0000

MATCHING VALVES AND
COUPLINGS.

The fact that components, such as
intervalve coupling transformers (both
high- and low-frequency), anode re-
sistances, chokes, etc., should be
chosen with due regard to the charac-
teristics of the valves with which they
are to be used is continually being
impressed upon the amateur. This is
excellent advice, and should always
be heeded if the best possible results
are to be obtained. It seems, how-
ever, that there exists among begin-
ners a good deal ol uncertainty as to
the exact meaning of the expression
that a stated component is suitable for
use wv/// a given type of valve, some
readers assuming that reference is
being made to the valve immediately
following the component.

This is a complete misapprehen-
sion ; the fact is that, failing a direct
statement to the contrary, such re-
marks always apply to the valve in
whose anode circuit the particular
component under discussion is to be
connected.

000l
AERIAL WIRE.

It secms probable that the conven-
tional aerial cable, with seven strands
ol No. 22 copper wire, which is now
in such general use, is really unneces-
sarily heavy for its purpose, from
the electrical point of view, and that
a lighter material might often be
used with advantage when there is
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any doubt as to the strength of the
masts and other supports. The re-
sistance of a single wire as fine as,
say, No. 18 S.\WV.G., is certainly
small in comparison with the average
earth connection (and even with the
average aerial tuning coil), and for
a short span, at any rate, there need

Wireless
World

be no hesitation In using it, apart
from ‘considerations of mechanical
strength. A slightly heavier con-
ductor, such as Nos. 16 or 14, might
be preferred on this account, and, in-
deed, is largely used in America.
Salid wire is not so easy to work
with as is the stranded variety, but

DISSECTED DIAGRAMS.

JULY z4th, 1926.

little difficulty will be encountered if
the horizontal and vertical portions
are stretched after being cut roughly
to size. This remark is particularly
applicable to bronze wire, which
otherwise is almost 1deal for an ordi-
nary aerial. No. 16 is a good gauge
to use.

No. 36.—Switching a 2-stage L.F. Amplifier.

Various practical swilching arrangements, whereby different numbers of valves may be used al will,

are shown below.
sake of clearness.

extre blade on the swilch.

The parts of the circuil preceding the deleclor valve have been omitted for the
In Figs. 2 and 3 (ke filamenl circui! of the third valve may be controlled by an

In Fig. 4 it should be noted that the second grid ballery (G.B.2) is al

kigh potential, and must be carefully insulated.
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The basic circuit diagram, without switching. The valve —by fitting a single-pole change-over switch in such a way that

marked V| is operating as a detector, while V, and V are,
and second L.F. amplifiers.
these two valves are supplied with the same H.T. voltage, it is

respectively, first

Provided that

primary.

a simple matter to eliminate the latter—

the anode cutput of the first L.F. valve is passed through the
loud-speaker (or phones) instead of through the
With this arrangement and the tollowing one, it is

transformer

necessary to switch off—
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—the filament of the valve not in use by means of its rheostat.
In the circuit shown above, it is assumed that the valves V. and
V3 have widely different characteristics, requiring different H.T,
The appropriate change of voltage is made auto-
matically by the second blade of the switch.

voltages.

A 32

this position.
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This arrangement, which permits of the elimination of the first
L.F. valve (V,), has several advantages.
alwavs in the anode circuit of the last L.F.
characteristics of which are presumably
The filament of V; is controlled by the switch.

The loud-speaker is
valve (V3), the
specially suited for
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CIRCUITS

in Theory and Practice.

16.—Grid Rectification.
By S. O. PEARSON, B.Sc., A.M.1EE.

signals the grid method of rectification is used to
a much larger extent than simple anode rectifica-
tion explained in the last instalment. Rectification can
be effected o the grid or input side of a valve because
an electron current will flow between the grid and fila-
“ment if the potential of the grid is made positive with
respect to the negative end of the filament. When the
grid is made positive it attracts some of the electrons
which are emitted by the filament, these electrons passing
wia the external circuit back to the {ilament. and o con-
stituting the grid current. Increasing the plate potential
causes the electrons to be drawn off from the filament
with greater velocity, with the result that fewer of them
are captured by the grid, and the grid current is reduced.
Thus, for a given positive grid potential the grid current
1s reduced as the plate voltage is increased.

@N account of its greater sensitiveness to weak

Grid to Filament Conductivity.

In general, there is no grid current whatever for grid
potentials below that of the negative leg of the fAlament,
but in some types of valves a small amount of grid
current will flow even when the grid is slightly negative.
According to the usual notation of direction, the current
flows from the grid to the flament inside the valve, and
from the filament to the grid in the external circuit ; under
mno circumstances will the current flow in the reverse
direction. 'I'his unilateral conductivity is made use of
tor obtaining grid rectilication.

The curves of Fig. 1 show the plate current and grid
current for various values of grid voltage for a typical

u @
(e @
(0 ui
% a

b3
<
3 5 ) :l_
=3 @< T
= o Jr !
e 2 K, © —)
4 [ = i
& z Ve !

1
5 B [x V] Ked A S
[¢] 8 + | =t
g ‘ a g 1—l|| T
< 4 -2 o0 2 a4 =& S
@ 5] ‘
GRID VOLTS

Fig, 1.—Plate current and grid current curves for a 3-electrode
valve for a constant anode voltage,

Fig. 2.—Simple circuit for illustrating the principle of grid
rectification.
receiving valve. It will be noted that the grid current
is small compared with the plate current. To make the
valve act as a vectifier on the grid side, a small con-
denser is connected in series with the grid lead and the
oscillations are applied to the grid through this con-
denser.  But before considering the actual conditions
required for reception of telephony, it will be helpful

if the principle of the rectification is explained by describ-
ing one or two simple experiments which can be carried
out quite easily with very simple apparatus.

The arrangement referred to is shown diagrammatically
in I'ig. 2, where an ordinary receiving valve is connected
up with a milliammeter (mA) in the plate circuit and a
large condenser C of about 1 mfd. or mnore in series with
the grid lead. A two-way switch on key K, and a bat-
tery B3 of, say, 2 volts, are provided and connected as
shown. By means of the switch K, a high resistance
may be connected between the grid and the negative leg
of the lilament. First of all, let the switch K, be open
and the key K, be over to the contact X, so that the left-
hand side of the condenser is at the same potential as
the negative leg of the lilament (zero potential), and sup-
pose that the condenser contains no charge, the two sets
ot plates being at the same potential. Then the grid
will also be at zero potential and the corresponding plate
current shown by the curve of I'ig. 1 will be 0.8 milli-
amp.

Mechanism of Grid Rectification.

Now suppose that the switch arm K, is suddenly
switched over from the contact X to the contact Y, thus
making the potential of the left-hand side of the con-
denser two volts positive with respect to the negative leg
of the filament. As there is as vet no charge in the con-
denser the other side of it and the grid of the valve
will also have their potential raised by two volts when the
switch 1s changed over from X to Y. The result is that.
the grid voltage being now +2 volts, the plate current
suddenly increases to 1.4 mA, as shown by the upper
curve of Fig. 1. But this is not all; the lower curve of
Fig. 1 shows that a grid current of 20 microamps will
immediatelv commence to flow, its direction heing from
the right-hand side of the condenser z/a the grid to the
filament thus causing the right-hand side of the con-
denser and the grid gradually to lose their positive potens,
tial.  The grid current would keep on flowing with
diminishing value until the potential became zero and
the plate current had again fallen to 0.8 mA. The cycle
of operations is clearly shown at (a) in TI'ig. 3, where
the grid potential is plotted against time. At the instant
denoted by AA’ the switch K, is changed from X to Y,
the grid potential suddenly rising from zero to +2 velts.
The voltage immediately begins to fall until it again
reaches zero. The condenser is now charged, having a
potential difference of 2 volts between its plates, the grid
side being at zero potential and the other side at +2
volts.

Now, suppose that the switch K, is suddenly changed
back again from the contact Y to the contact X. This
will bring the left side of the condenser C back to zero
potential, and at the same time drop the potential of the
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grid from zero to — 2 volts. Since no erid current flows
fdr negative values of grid potential, it follows at once
that the charge in the condenser will remain there, and
the grid will remain at -2z volts indefinitely (unless the
insulation is bad). In the diagram the line BB’ indicates
the instant ar which K, is changed over from Y to X, the
graph indicating that after this instant the grid voltage
remains steady at —2 volts. In consequence, the plate
current will now be reduced to 0.25 mA and will remain
at this value.

Al B!
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Al B! rrOM Y TO X

K, SWITCHED
FROM X TO Y

Fig. 3.—Variation of grid potential in the circuit in Fig 2.
(a) without grid leak, and (b) with grid leak.

Fig. 4.—Typical detector valve circuit employing grid rectification.

The above indicates the principle upon which the high.
frequency oscillations are rectified; when an oscillating
voltage of constant amplitude 1s applied to the grid
through a condenser the rapid reversals of the voltage
are equivalent to vibwrating the arm of switch K, rapidly
backwards and forwards between the contacts X and Y.
But in the reception of telephony the amplitude of the
oscillations to be rectified is varving all the time accord-
ing to the wave shapes representing the sounds, and to
reproduce these low-frequency variations in the plate
circuit it is necessary that the mean grid potential shall
vary in accordance with the amplitude of the oscilla-
tions.

Function of the Grid Leak.

In the arrangement considered above we have seen
that the charge accumulated in the grid condenser cannot
escape, and therefore the low-frequencv variations would
not be reproduced at all.  So a high resistance must be
connected between the grid and filament to provide a path
for the condenser charge to leak away as soon as the
applied oscillations cease. This is introduced in the
circuit of Fig. 2 by closing the switch K,.

If now the same experiment is repeated, as described
above for the circuit without the grid leak, it will be
found that as soon as K, is switched back from Y to X
the charge on the condenser will commence to leak away
through the grid leak resistance, and the voltage of the
grid will again become zero. The series of values of
voltage passed through bv the grid in switching from X
to Y and back again to X is shown at (b) in Fig. 3.

Under actual conditions of rectilication for telephony
the accumulation and dissipation of the charge in the
grid condenser has to be- effected verv rapidly in order
that the mean grid potential shall follow the contour of
the amplitude of the H.F. oscillations, and therefore the
capacity of the grid condenser has to be quite small, de-
pending to a certain extent on the wavelength of the
oscillations received. Usual values of capacity range
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from ©.0002 to 0.0003 mfd. Also the resistance of the
grid leak must be of high value or insufficient charge
would be accumulated in the condenser during applica-
tion of an oscillation.  On the other hand, the leak resist-
ance must not be too high or the charge will not leak
away rapidly enough when the oscillations decrease in
amplitude and the signals will be badly distorted.

Rectification of Modulated Waves.

When the oscillations to be rectified are obtained from
a tuned circuit, such as that denoted by L C in Fig. 4, it
is usual to connect the ‘‘ grid leak ** directlv across the
grid condenser as shown. Suppose that a high-frequency
oscillation of gradually increasing and Jecreasing ampli-
tude is produced across the tuned circuit 1. C, then the
actual variations of grid voltage will be somewhat like
those shown at A in Fig. 5. It will be noted that as the
amplitude is increased the mean value of the grid volt-
age falls, so that the positive peaks of the oscillations
extend only just beyond the zero line. During these
short intervals, when the grid voltage becomes positive,
grid current flows, and it is this current which lowers the
mean value of the grid voltage. Owing to the presence
of the grid leak, the positive peaks extend further to the
right of the zero line than they would do if no leak
were provided. Tt is also due to the presence of the grid
leak that the mean potential of the grid rises again as
the amplitude of the oscillation is decreased. The corre-
sponding variations of plate current are shown at B, and
it should be noted that the mean value of the plate current
is decreased as the amplitude of the oscillations is
increased.

To get true veproduction the change in the plate
current should be directly proportional to the change
in the amplitude of the applied oscillations. That this
is obtained over quite a limited range of amplitudes only
is made clear by reference to the curves of I'ig. 6, where,
as in the case of anode rectification, the mean plate cur-

MEAN PLATE
CURRENT

[4
GRID VOLTAGE
Fig. 5.—Diagram iltustrating the rectification of modulated
waves.

Fig. 6.—Curves showing relation betwecen oscillation amplitude
and mean plate current for different values of grid bias.
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rent is plotted against the amplitude of the applied
oscillations. The readings were taken with the aid of
the potential divider described in the previous instalment
and for the same valve. As the test frequency was only
;0 cycles per second it was found that the grid con-
enser should have a capacity of at least o.05 mfd.,
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larger values making no perceptible difference. Each
curve corresponds to a definite value of steady voltage
applied by means of a grid battery, not on to the grid
itself, but on to the opposite end of the leak resistance
from that connected to the grid (see Fig. 4).

Correct Grid Bias.

The top curve and the middle curve of Fig. 6 were
obtained with a grid bias of +2 and zero volts respec-
tively, and it will be noted that hoth of these curves slope
downwards right from the start, and thus for all ampli-
tudes of applied oscillation the plate current is less than
the normal value. The bottom curve, however, where
the grid bias was —z volts, slopes upwards at first,
becomes horizontal when the amplied oscitlation is about
2 volts, and then begins to slope downwards for higher
amplitudes of voltage. The conclusion is that for gri
rectification a wegative grid hias should never be wused,
the best results usually being obtained when the grid
bias is slightly positive. The hump in the lower curve is
due to the fact that no grid current can flow until the
applied oscillation has reached at least 2z volts, and thus
up to this point no grid rectification will occur ; also the
negdtive bias causes the valve to operate at the lower
bend in the anode characteristic curve and anode rectifica
tion occurs, accounting for the initial upward slope of
the curve. At the middle of the hump, where the curve
is horizontal, the zrid rectification is exactlv neutralised
by the anode rectification, and at this point the valve
fails to act as a detector.

For telephony, where modulated high-frequency waves
are employed, the reproduction will only be true if the
amplitude varies over a range represented by the straight
portion ot the A.C. characteristic. The two upper curves
of Fig. 6 are nearly straight over a limited range only.
namely. from about o.5 volt to about 3 volts. For signal
amplitudes above about g5 volts operation occurs round
the bend in the curve, and considerable distortion of the
signals will result.

The steeper the curve over the operating portion the
more efficient will be the rectification, and it is important
to note that the straight part of each curve is the steepest
part. For grid rectification, then, the valve is more
efficient on modderate signals than on strong ones. and
since there is practically no hend at the upper ends of
the curves, the extent to which the carrier wave is modu-
lated is not of great importance.

Time Lag.

It an osciliation of constant amplitude is suddenly
applied to the grid, through the grid condenser, the re-
sulting charge collected by the condenser can only le
accumulated gradually because a charge in a condenser
represents a certain amount of storedl energy, and simi-
larly whea the oscillation 1s suddenly cut off the charge
cannot leak away instantaneously. This means that a
certain amount of 7ime /ag is inherent in the leaky grid-
condenser method of rectification, and precautions must
be taken to make this time lag as small as possible.
The smaller the capacity of the grid condenser the shorter
will be the time lag, in divect proportion, hut the capacity
must not be too low or its reactance will be so high that
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the oscillating voltage will not be efficiently passed on to
the grid of the valve, and the strength of the received
signals will be diminished. The grid condenser should
have a capacity of not less than about o.coo2 mfd.

The presence of time lag in a circuit of this sort intro-
duces a certain amount of distortion of the sigrals by
rounding off all the sharp corners and peaks in the low-
frequency wave. This is one of the disadvantages of
grid rectification, compared with simple anoce rectifica~
tion or crystal rectification.

The popularity of the leaky grid-condenser method of
rectification is due to the fact that, compared with anode
rectification, it is very much more sensitive or weak

signals. The efiiciency of the valve as a rectifier in each
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Fig. 7.—Curves showing relative efficiency of grid and anode
rectification. 3
Fig. 8 —Swilching from anode to grid rectification

case is represented by the slope of the corresponding
A.C. characteristic, for a given amplitude of oscillation.
From the A.C. characteristic curves, given above for grid
rectitication (middle curve, Fig. 6), and in the previous
instalment for anode rectification (top curve. Fig. j), the
slopes in milliamperes per volt have been found for various
amplitudes of applied oscillation and plotted as curves
in Fig. 7.

Comparative Efficiency of Grid and Anode Rectification.

These two curves give a direct comparison of
the rectification etficiencies of the two methods for various
signal strengths for modulated waves. It will bz noted
that for grid rectification the valve acts most etficiently
for signal strengths or amplitudes of oscillation ranging
from about o.5 to nearly 4 volts, and that for ampli-
tuldes above 4 volts the etliciency as a rectilier falls off
very rapidly. On the other hand, for anode rectification
the efficiency increases continuously as the signal strength
is raised, and the valve does not become really efficient
as a rectifier until the amplitude of the applied oscilla-
tions has reached at least .4 volts.

From the foregoing it is clear that for receiving weak
signals or for circuits where no high-frequency amplifi-
cation is emploved hefore the detector valve (unless the
receiver happens to be very close to the transmitting
station) the grid method of rectification is the mare suit-
able, whereas for strong signals or where considerable
H.F. amplification is used, the anode method of rectifi-
cation will give better results.  In hoth methods the truest
reproduction will be obtained at those amplitudes where
the efficiency is greatest, because the steepest part of each
A.C. characteristic occurs where it is straightest.

Since it is very often required to operate a valve (letec-
tor over a wide range of signal strengths, it will be found
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a great advantage to be able to use either method at will
according 10 the strengih of the signals being received.
This is quite easily effected by providing a switch for
short-circuiting the grid condenser and leak when anode
rectification is required, but if this is done means must
be provided for introducing the necessary negative grid
bias when changing over to anode rectification. A suit-
able switching arrangement is shown in Fig. 8 where a
double-pole two-way switch is employed.

Whete the tuned anode method of high-frequency

JULY 14th, 1026.

amplification is employed before the detector, there is
no choice but to use grid rectification if condenser coupling
is used. The only alternative is to use direct coupling
by means of an extra high-tension battery, this battery
being connected in place of the grid condenser, with its
negative pole to the grid of the detector valve and its
positive pole to the plate of the preceding valve. The
voltage of this batterv is very critical, and must be just
sufficient to give the grid of the detector the necessary
mean potential to effect elticient rectification. For this
reason the method is not recommended.

“GOODS ON APPROVAL.”

Accepting Apparatus for Trial.

By H. A. SHARMAN.

HE law on the subject of goods sent on approval

or on sale or return is one which becomes of in-

creasing importance every day. Many manufac-
turers and dealers delinitely state that they are willing
to send their goods to a customer ‘‘ on approval,”” and
nearly all would do so if a customer specially asked for
this consideration. Extra parts, accessories, gadgets, and
cften complete sets will be sent on (rial; sometimes no
specified period is mentioned for their return, and some-
times the customer is asked ‘to send them back in four
or six days or within some definite date. Must the pur-
chaser (or intending purchaser) pay for these goods if
during that period they are destroyed by accident, if, for
example, a [ire breaks out and the goods are burned, and
who will have to suffer if thev are stolen through no fault
on the part of the intending buyver?

Paying the Price.

In the first place, where the article is sent on sale or
return, and a definite period is stated, beyond which it
cannot be retained by the prospective buyer, if in fact
he does keep it for a longer time without any explanation
of his conduct, he will be considered to have accepted
the article, and cannot compel the seller to take it back—
at any rate, on the grounds that he was holding it on
a condition of sale or return—and if it is lost before he
has been able to put it to any use, he will have to pay
the price just the same.

Should no specified time be stated within which the
article is to be returned, then, in the first place, the buyver
will be deemed to have accepted the article after the
expiration of a reasonable time from the date he received
it.  And what 1s a ‘“ reasonable time ’’ is a question of
fact, to be decided according to the circumstances in
each case. And if, after the expiration of such ‘‘ reason-
able time,’’ the buyer thinks he does not want the article
sent, he cannot compel the seller to take it back, nor
excuse himself from the obligation of paying for it if
it 1s destroyed or lost.

In both cases, of course, the buyer fakes on the risk
and the liability to keep the goods as soon as he signilies
his approval or acceptance of them to the seller, and
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once a contract has been accepted it cannot be revoked
by either party.

Not only does a buyer accept goods sent on approval
when he actually writes a letter to the seller stating that
he wishes to keep the goods, or keeps them longer than
the agreed peniod or for an unreasonable time, but accept-
ance is also deemed to have taken place svhen the pro-
spective buver does some act ‘‘ adopting the transaction.”’
What an act adopting the transaction 1s 1s again a ques-
tion of fact, to be decided in each case, but a prospective
buver may usually ‘‘ test ’’ the article he is buying, and
trying to discover its ftness for the purpose to which
he wishes to put it, without saddling himself with the
obligation of buyving it, should it not prove suitable for
that purpose. On the other hand, he may not generally
use it on a certain occasion, and then, having got what
he wanted from it, return the article to the seller as
unsuitable.

he buver is, of course, liable to the seller if he
damages or loses the article sent on approval, through his
own fault or omission, even though this occurs before the
time for rejection is up, and before he has clinched the
contract.

¢ Unordered’’ Goods.

The delivery of ““ unordered ’ goods is a subject which
is much akin to that of the delivery of goods on approval,
and one which is the cause of much inconvenience and
annovance to the receiver. If the article is one which
can be sent by post, send it back unstamped, and prob-
ably the sender will not worry you again, and he has no
legal remedy against vou for doing this. If the article is
too large for the post, send it back by carrier ‘‘ carriage
forward,” and the carrier will not deliver till he gets
paid, and the sender will usually pay. If vou feel
more than annoyed with one of these gentlemen, just send
him an unstamped postcard, and ask him to collect his
unwanted goods; he will in all probabilityv send vou a
most polite letter and a postal order for their return, and
something for the trouble of sending them. Most of
these rogues have a fair idea of what the law on the
subject is !
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Savoy Hill Topicalities :

Station 2BL.

A prominent  Australian  sporting
authority is in England just now on leave
from Syduey Grammar School, where he is
sports manager. He is Mr. H. Marks,
and he has an intimate knowledge of
broadcasting “ down under ”; for Mr.
Marks 1s to Station 2BL what the ordin-
ary sports reporter 1s to a newspaper.

[eReReN0)

How Broadcasting Helps the Press.

Mr. Marks carries round a microphone
when he is at home and broadcasts
descriptions of most of the sporting
events. ‘I just wawch a contest,” he
told me, “ and when anything exciting or
wortl while takes place, T get through to
the station director on the telephone and
advise him. He tells me whether he can
fit in a broadeast wirh the programme and
for how long 1 may speak. Generally,
the period of my broadcast is ten
nunutes; but this will be extended to
half-an-hour if the occasion is sufliciently
important ; and then 1 am switched off
for a time. We find that these descrip-
tive broadcasts help the newspapers, as
listeners rush out to get a complete report
2s soon as I have finished my show.”

0000

Seaside Programmes.

I do not think that a great deal of
harm will be done by the organising of
complete evening programmes from sea-
side resorts, similar to that recently put
on by Brighton. Nor is the act of Sir
Cooper Rawson, Brighton’s M.P., in
drawing attention to the attractions of
the famous watering-place, likely to be
widely construed as an unjustifiable nse
of the microphone for booesting one holiday
resort at the expense of others.

0000
No Favouritism.

If the authorities of any seaside town
go to the B.B.C. and offer to provide an
evening’s entertainment. the company look
at the thing first from the point of view
of the entertainment value and next from
the angle of helping forward the popu-
lavity of British holiday resorts. No
arbitrary rule is drawn against particular
resorts, and programmes from any of
them ave accepted entirely on their
merits.
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Advertising Clause Does Not Apply.

As vregards the charge that Brighton
was unduly advertised, the clause in the
B.B.C. licence prohibiting advertisement
does not seem to apply. It says that the
company must have the cousent of the
Postmaster-General in  writin before
receiving money ‘‘or other valuable con-
sideration ”’ 1 respect of the transmssion
of messages; but matter provided
gratuitonsly may be broadcast with or

A DIVING BROADCAST.
Shields, the veteran diver, who broadcast
a talk from the bed of the Thames at
Westminster last week. The microphone,
stated to be the smallest ever used, was
installed inside the diving belmet.

Mr. Frank

without an acknowledgment. No one

would suppose that even the Postmaster-

General could raise objection to one

amusing statement hroadcast the other

night to the effect that there is more

sea at Brighton than anvwhere else.
0000

Gee-Gee to Broadcast.
Mr. George Grossmith, one of the stars
of musical comedy and who has been

www americanradiohistorv com

dca st "“\

S

23

llllllllﬂlllIll\llllllﬂﬂ\\llllﬂ

\ =

A\llllllllumnu el

By Our Special Correspondent.

doing useful work for the B.B.C. as pro-
gramme adviser, is to appear before the
microphone on July 19th, when he will
read several humorous poems.

0000

Westminster Abbey.

The first broadeast of evenscng from
Westminster Abbey, which was fixed for
July 22nd, has had unfortunately to be
postponed. It is hoped that a com-
mencing date will be arranged in the near
future.

0000
Sir Harry Lauder’s Broadcasts.

During the five months’ perioc covered
by his series of broadcasts, Sir Harry
Lauder did not fnlfill many usic-hall
engagements; but now that he has com-
pleted his appearances before the micro-
phone, for the time being at any rate, he
is starting on a tour of the provinces.
This clearly shows that his music-hall con-
tracts have not been prejudiced by broad-
casting.

5000
Defying His Contract.

By the way, matters are coming to a
head as between the broadeasiing and
variety stage interests. At the time of
writing, one of the most prominent
altlsts 18 ne"otlatmg an engagement with
the B.B.C., in spite of the barring
clause inselted in typewriting in his
printed contract. The point ab issue is
only one of terms, and apparently the
prohibitory clause is ignored.

0000
A Contract Shortened.

At the same time I hear it announced
that two well-known artists in syncopa-
tion have had a week knocked off their
music-hall contract because ther recently
broadcast.

0000
Which Pronunciation is Correct?
The - cultured tones of the 2LO
announcers, their use of the leng “ah”

in such words as “task,” their omission
of the “t” in “ often” and the other
evidences that their speech coentains of
favouring the Southern forms of pro-
nunciation, are not altogether liked in the
Midlands and the North. Questions fre-
quently arise whether the announcer
ought to use the technical pronunciation,
the form to be found in the best diction-
aries, or the form adopted locally.
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A Commitiee to Discuss the Question.

In order to evolve a detinite style in
the spoken (broadcast) word, a Com-
nmuttee, which includes Mr. Robert Bridges,
the Poet Laureate, and Sir Johnston
Forbes Robertson, has been meeting at
Savoy Hill since the beginning of this
rmonth, and lists, of doubtiul words have
been considered by them. Their deci-
sions  will in due course be circulated
to all stations of the B.B.C. and adopted
by the announcers. In many cases the
Committee’s recommendations may raise
arguable points; in the matier of the
English language that is inevitable; but
at any rate the uniformity to be adopted
will prevent confusion.

RV e e
“The Passing of Talma.”

[t has been stated that “ The Passing
of Talma,” a dramatic picture of the
death of the great French actor who was
the intimate of Danton, Desmoulins and
other famous Revolutionary figures, was
written by Mr. Henry Ainley. That is
not the case; but Mr. Ainley will take
the part of Talma when the play is broad-
cast on July 27. Others in the cast will
be Howard Rose and Clare Harris.

0000
A Jazz v. Classical Music Debate.

If the proposed wireless debate be-
tween Sir Landon Ronald, supported by
the Wireless Orchestra, and Mr. Jack
Hylton with his band, should take place
on July 20 (although at present it is
nothing more than a mere suggestion),
it shonld give listeners a good deal for
consideration. These two musicians, each
of whom is prominent in his own sphere,
might discuss the merits of jazz as against
classical music and give illustrations in
support of their arguments.

0000
A Pious Hope.

But it is to be hoped that this debate
would not resolve itself ipto merely Llat-
ant propaganda for modern syncopation,
which the recent demonstration by the
Savoy Bands struck one as being.  How
listeners must have sighed for some of
the old-time wultzes and other tuneful
vhythms instead of the few indifferent
polkas and mazurkas which were presum-
ably meant to be a guide to the dances
of two or three decades ago.

0000
Two New Indian Stations.

I met at Savoy Hill the other day an
eminent Parsee financier who has been
in this country for some time inguiring
into the British system of broadcasting.
He told me that two new stations are to
be erected in the Dependency, one at
Bombay and the other at Calcutta. They
will be 12 k.\V. stations, and the capital
provided for their construction., amount-
mg to 15 lakhs of rupees, will be ield
exclusively by Indians.

0000

222 Languages.

The great difficulty that confronts the
Indian broadcasting interests is that of
dialect. In that country, more than any-
where else, there is the need of a common
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FUTURE FEATURES.

July 18th.

Loxpox.—Shakespeare’s Heroines :
Katharine of Aragon—Gertrude
Elliott. Light Orchestral Con-
cert.

ABErDEEN.—Recital of Psalm Tunes

-Precentors’ Choir.

Brayincnaw. Symphony  Pro
gramme.

Grascow.—Buand of 1st Bn. H.).
Cameronians relaved from Kel
vingrove Park.

MaxcHESTER.—Songs and Chamber
Music.

July 19th.

Loxpox. — Chamber Musie and

Variety.
Birminenan.—Musical Comedy.
BourxemouTH. Popular  Light

Music and Ballads.
BELFasT.—Two plavs.

Carnirr.—— The Merrvimakers ™ in
Melody, Mirth and Madness.
Newcasree. —“ The Noves” 1 a
Sketch introducing Favourite

Old Songs.

July 20th.
Loxpox. —Popular Orchestral Con-

cert.
Carprrr.—“ A Day’s Coaching.”
MancHESTER. — Band  Music  and
Quartet Songs.

July 2ist.
Loxpox.—¢“ The DIier Revels of
1926.” relayed from Pier Music
Pavilion, Eastbourne.
ABERDEEN.— An Hour of Burns.
BiruingaayM.—Music and Comedy.
Bevrast.—Ballad Concert.

MNCHESTER. — Australian  Bush
Songs.
NEewcasTLE. — Vocal Duels and

Solos.
July 22nd.

Loxpon.—The Viear at the Jumble
Sale.

ABERDEEN.—Operatic programme.

Carpwrr.—Old and New Music.

Grasgow.—Variety.

MaNCHESTER. —Variety.

July 23rd.

Loxpox.—*“ Five Birds in-a Cage’

—A Comedy.
ABERDEEN.—Mirth and Melody.
Birvincran.—Light Classics.
BourxemourH.—Operatic Night.
Grascow.—The City of Glasgow

Police Military Band.
NEwcAsTLE.—Songs and Entertain-

ment.

July 24th.

Loxpon.— No Option ’—a Revue.

Bour~eyouri. — A Merry - Go -
Rouud.

Berrast. — Popular Songs  und
Dnuets.

Grascow.—Mirth and Melody.

MaxcHESTER. — Request Pro-

ramme.
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broadcasting language if the service is
to become universal. It will be some-
thing of a problem to boil down 222
vernacular languages into one tongue,
such as Esperanto or Ido, or even
English.
0000
Breakdown Figures.

Breakdowns—ominous word!'—at the
transmitting stations might be assumed,
from a more or less superficial examina-
tion of one’s memory, to have risen to
rather awesome proportions, in view of
the bad luck that has attended 2LO in
recent times. But the figures for the whole
of the B.B.C. stations during the {irst
six months of this year do not make a
bad showing when compared with the
1925 figures. The total percentage break-
downs per week were 2.23 in 1926 and
2.50 last year.

[l elie 0]
Higher Percentage at 2LO.

London’s weekly percentage was un-
fortunately far higher this vear than last,
i.e., .44 as against .08. Bournemouth has
helped to restore the Dalance by present-
ing a clean bill of health for the past
six months, where as last year the per-
centage breakdowns per week at that
station were .24. Muanchester had the
compaj-atively good record of .08 per
week for 1926 as against .29 for 1925.
Daventry’s weekly percentage for last
year was .66 and for the first six months
of this year only .04. But even the most
careful and systematic scrapping of
obsolescent plant would not guarantee
immunity from breakdowns, which are
often due to causes over which the wire-
less engineer has no control,

00O

Shakespeare’s Heroines.

T'he last of the Shakespeare Heroines
Series (No. 12) will be broadcast on July
18, when Miss Gertrude Elliott (Lady
Forbes Robertson) will appear before the
microphone as Katharine of Aragon,
from “ Henry VIIT.”

2000

Mr. Laurence Anderson.

Laurence Anderson and the “ Roosters
will broadcast an entertainment entitled,
“The Vicar at the Jumble Sale” on July
22.  Mr. Laurence Anderson is well-
known as a raconteur oun the halls and
over the microphone.

0000

A Popular Play.

“Five Birds in a Cage,” one of Miss
Gertrude Jennings’ popular and amusing
one-act plays, will be presented by
AMr. R, E. Jefirey on July 23.

0000

In a Prison.

A revue, ““ No Option,” a light-hearted
and amusing sketch written by Weston
Drury, with popular numbers interpo-
lated, will be broadcast on July 24.
The scene is supposed to take place in a
prison, and the cast will include Tommy
Handley, Eddic Reed, Theo. Charlton,
Robert Kepple, Ena Grossmith. and
Miriam Ferris.
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PIEZO-ELECTRIC WAVEMETERS.

A Development of the Visual Method
of Giebe and Scheibe.

N the basis of the work of Messrs. Gicbe and
@ Scheibe," technical apparatus has now Dbeen con-

structed permitting the measurement in a simple
manner of the frequencies of short-wave electric
oscillations.

A small quartz crystal, about 5 mm. in length and
2 x 3 mm. in cross-section, is used in the manner shown
in Tig. 2. The wire A, which supports the crystal. acts
as one electrode, whilst the slender wire B, which is
brought to within a short (istance of the crystal, serves
as a second clectrode. The whole is inserted in a mix-
ture of helium and neon, at low pressure, and Fig. 1
depicts such a quartz resonator complete.

If, now, the ends of the tube shown in IFig. 1 be con-
nected with a coil, and the latter coupled with a trans-
mitter, the quartz crystal begins to light up if the fre-
quency of the transmitter coincides with the natural fre-
quency of the crystal. The
light of the gas discharge is
clearly visible, since, accord
ing to the strength of the
coupling, it permeates a
areater or lesser volume  of
the glass bulb. The tuning
is extraordinarily sharp, so
that it 1s usually difficult to
find the resonance position
of the quartz crystal if the
wavelength of the trans
mitter is not altered very
slowly.  With such a quartz
crystal it is easily possihle to
determine wavelengths within
the broadeasting range with
a precision of o.03 per cent.

i

T S e

At

A

2]

Fig, 2.—Method of mounting
the quartz crystal. ‘There is
a small gap between the sur—
face of the crystal and the
electrode B,

Fig. 1.—Quartz resonator
unit.

The potential which is applied to the quartz for this
purpose must be at least 30 volts. With a higher
potential the luminous phenomenon is, of course, stronger,
but the tuning becomes somewhat less sharp, and it may
easily happen that the quartz becomes mechanicallv over-
loaded and that its wavelength suddenly alters consider-
ably. For this reason precautions are taken so that an

! The Wireless World, Dec. 23rd, 1925.

Fig, 3.—Complete frequency meter with five resonator units
The upper compartment contains the neon lamp for coarse
tuning.

overload of the quartz crystal above 1zo volts cannot take
place in practice. This is effected by connecting a neon
tube in parallel with the tube containing the piezo-electric
quartz. By this method two important advantages are
secured. In the first place, the quartz cannot bz over
loaded, as the neon lamp prevents the potential on the
quartz tiom ever being higher than nbout 120 volts. On
the other hand, the advantage is secured that tle neon
lamp can be used frst of all to tune the transmitter
courselv to the desired wavelength. For this purpose the
coupling coil, which is in parallel with the quartz tube,
is provided with a fixed condenser, by which the coil is
tuned approximately to the desired wavelength. The
whole is coupled sufficiently tightly with the transmitter
so that at resonance the neon lamp lights up. Then the
coupling is made gradnallv looser and the transmitter is
now tun=d so finely that the quariz becomes luminous,
whilst if the coupling is sufficiently loose the lighting of
the neon lamp ceases entirely.

The whole device has been devised entirely so that the
wavelengths of broadcast and other wireless transmitters
may be kept as precisely as possible in accordance with
the wavelengths allotted to them. Tor this reason the
apparatus must be reliable, not only for tuning a trans-
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Piezo-Electric Wavemeters.—

mitter to a definite wavelength, but it must also be pos-
sible to determine during working whether the wavelength
has altered a little for any reason, and in which direction
such an alteration has taken place. To do this, three,
or, still better, five, quartz tubes of closely contiguous
wavelength are coupled in parallel with the measuring
circuit.  Under normal conditions the middle tube should
light up. If an alteration of the wavelength occurs, the
middle tube is extinguished, and in its place one of the
side tubes lights up, as long as the alteration of the
wavelength is not too great. One can therefore recognise
at once in which direction the wavelength must be ad-

Wireless
World

JULY 14th, 1920.

justed. The whole apparatus, which is reminiscent of
a frequency meter for low-frequency alternating current,
is represented in Fig. 3. The middle box contains the
five quartz tubes, whilst the uppermost box contains the
neon lamp, which serves to protect the quartz tubes and
1o indicate approximate resonance. The five quartz tubes
can be constructed so precisely that within the range of
the 5oo-metre wavelength they are within 1 metre of each
other. It is therefore possible by means of the new ap-

paratus to keep the wavelength of a transmitter constant
with a precision greatly exceeding that which is at present
The frequency meter is manufactured by
H. K.

necessary.
Messrs. Loewe-Radio, of Berlin.

Three-cornered Two-way Working.

An interesting interchange of messages
between amateurs in three continents
took place on Monday, June 28th.  Mr.
I'. A, Mayer (G 2LZ), of Wickford,
Essex, was in comnmnication with . Mr.
H. H. Cooley (U 1AAQ), Newton Centre,

TRANSMITTERS'

NOIES
QUERIES

afford them every assistance in tracking
down the culprit.
GO O~
Working with Australia,
An Australian correspondent states that
the best time for two-way working is
hbetween 6 p.m. and 9 p.m. GM.T., or

]\d[tatS; s%;g;(;:(tl Sc:n?:l}, (i.SI.Zl‘AX;lIen l\t[hle follow their bad example, and, we believe, h*oms 5.20 a.m. to 58 a.m. 'G-M-'l- l;’” (130
W. McGill, of Palmerston, New Zealand. only hampers the R.S.G.B. and the to 35 and 40 to 20 me%le “{"Wf’] ek
with whom both G 2L2Z an)d U 1AAQ had  G.P.0. in their efforts to truce these Betwgen) 85 and a2 Fimethest signals aue

We would therefore recom- likely to be lost among those from

. . W 20 ol %
previously been in communication. The pirates.

[1.S.A. and local stations.

experiment proved eminently sunccessiul.
The American station called up the New
Zealander, who at once got into touch
with Mr. Mayer, and U 1AAQ was able to
listen to both statiouns. He then coin-
munieated with 2LZ and again with New
Zealand, and it was mutually arranged
that similar tests should be carried out
next day.

We uvnderstand that they have been in
similar three-way communication every
day since, thus demonstrating that this
transinission was not a ‘‘ freak.”  The
intercommunication was in Morse. but
AMr. Maver inforins us that he is now
attempting telephony.

0d00
Three-letfer Call-signs.

We understand that the three letter
callsigns (e.g., 2AHR) are allotted by the
Postmaster-General to stations licensed for
“ Artificial Aerial > only. If the owner
of one of these stations subsequently ob-
tains a full transmitting licence he is
given a new two-letter call-sign and in.
formed at the time that full radiating
facilities are granted to him and that he
must not again use the three-letter call-
signal.

0000
Misnse of Cail-signs.

We receive frequent letters from
correspondents complaining of the mis-
use of their call-signs by unauthorvised
transmitters. We have from time to time
published notes on this subject, in the
hope that they might induce the male-
factors to stop their unsportsmanlike
practices and ‘‘play the game,” but this
publicity appears to encourage others to
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mend all transmitters who have reason to
believe that their call-signs are being used
by unauthorised persons to communicate
either with their local wireless society or
the Secretary of the R.8.G.B., who will

I 1RG.

The experimenta! transmitting
station of ‘‘II Radiogiornale’’ in Milan,
well known as one of (he leading amateur
stations in Italy.

wWww americanradiohistorvy com
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A Portable Station,

Mr. F. Livingston Hogg, 37, Bishops
Road, Highgate, N.6, will be working a
series of tests with his portable station,
G 5V{, for a few days, commencing on
July 24th. Transmission will be on 5, 8,
and 44 to 46 metres, and defailed reports
will be welcome. TIn these tests Mr. Hogg
will have the assistance of G 2VW.

cod o0

New Call-signs and Stations Identified.

G 2AK (Ex 2AXO0.) C. H. Young, Jnr., 52, Maid
stone Rd., Handsworth, Birmingham,
transmits on 45 and 150-200 metres.

G 2EDZ (Art. A) D. Ll Jones, 9, Chfton Terr.,
Llandyssul, Cardiganshire.

G 2BZC (Art. A.) M. W. Pilpel, 39, Tottenham Court
Rd

M. Richardson, 39, Bell St., Wolverhampton,
transmits on 150-200 metres.

G 2RR

G 6CP  (LEx 2BIK, Rickmansworth.) C.L.Champion,
Alvescot, Crestway, Roehampton. S.\W.1,
transmits on 8§, 28, 45 and 90 metrés.

G 60N C. H Warrington, 47, Third Avenue, Queen’s

Park, W.10. ‘Trapsmits on 150-200 melres.

G 6QT J. R. Brown, 93, Railway St., Hebburn-on-

Tyne, transmits on 45 metres.
G 6TA C. D. Abbott, 120, Cavendish Road, Balham,
/.12,

G 6XF
LA 1X

S.w.12.

(Ex 2BDF.}) C. Powell, 33, Bridge St., Toll
Enrl, Tipton, transmits on 150200 metres.

(Ex LA 4X.} . O. Berven, Uelandsgt. 14,
Stavanger, Norway, transmits on 42-43
metres pure D.C. and on 33 metres grid
Rect. A.C. usually in Morse, but occasion-
allv by telephonv.

Z 3AK (Ex 4AL.) A. H. M. Grubb, 205, Wai-iti

Road, Timaru, New Zealand.

00600

QRA’S Wanted.

G 2LW, G 2QX, G 507, G 5LX,
G 5RS, G 6TW, G 6NR, D 7XF, FBVY,
L 1AG, NIHE, NIJD, NONAA,
PE 68K, U 4MV, U 8CWA, U 9HAN.
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A Review of the Latest Products of the Manufacturers.

NOVEL ADVERTISING.

The merit of a wireless receiver cannot
be judged, as a rule, merely by the lay-
out of the component parts, and the real
value of a set is dependent essentially
upon the detailed constructiocn and finish.
Aun illustration of a receiver such as
generally appears in a manufacturer’s list
conveys very little knowledge as to the
appearance of the actual set, and it is
probably more important in the case of
wireless sets than almost any other
article, that the prospective purchaser
should have a true idea of tlie make up
and finish of the apparatus.

Au interesting device is made use of by
the Oxford Wireless Telephony Co., Ltd..
22-29, Queen Street, Oxford, to assist
purchasers in obtaining a true idea of the
appearance of the ‘‘ Oxford ” receiving
sets. A metal-framed ¢ Camerascope’ is
supplied, together with a stereoscopic set
of photographs. When these are viewed
through the magnifying lenses the instru-
ment appears in remavkably good defini-
tion and stands out in bold relief, pro-
ducing a very renlistic effect.  The

Something new in wireless advertising. The use of a stereoscope
for conveying in a realistic way the actual appearance of receiving
equipments.

minutest detail can be readily observed,
even to such small parts as the heads of
the screws used for holding the panel to
the cabinet, while the attractive appear-

ance given to the sets by the highly pol-
ished ebonite and cabinet work 1s at once
appreciated, a feature that would be en-
tively lost by any of the ordinary methods
of illustration.

0000

WESTON PLUG.
1t is probably due to the inconvenience
of attaching telephone leads to plug con-

Tetephone tags are securely held in l‘he

Weston plug without the need for dis—

mantling the insulating piece. The tags

are released by depressing a pair of
spring catches.

nectors that the
plug and jack
form of connec-
tion is not more

genervally
adopted.

The Weston
Electric Instru-
ment Co., Ltd,
15, Gt. Saffron
Hill London
E.C1, however
manufacture a use-
ful form of piug
which is made to
engage upon tele-
phone tags merely
by depressing a
paiv of eclips. A
very firm grip s
obtained, ensuring
cood electrical
contact. The plug
itself is  well
machined
while the body
part, which is cir-
cular, is of cleanly-
moulded Bakelile. The particular ment
of this plug is the ease with which the
telephone tags are attached without the
need for dismantling.

www americanradiohistorv com

NEW FORM OF LIGHTNING
ARRESTER.

Messrs. 8. A. Lamplugh, Ltd., King's
Road, Tyseley, Birmingham, have recently
introduced a new form of lightning
arrester of a type which is capable of re-
placing the more usnal aerial earthing
switch.

It consists of a nickel-plated bell of
spun brass, which serves as a hood for
protecting the ebonite interior {rcm 1mois-
ture and the action of the atmosphere.
Tuside is to be found a pair of sparking
poiuts, which form a short low resistance
path to earth when the arrester is be-
tween the lead-in wire and the earth con-
nection. At first sight one is inclined to
regard +this new lightning arrester as a
rather superiinous device of little interest,
and it is not until one takes the trouble
to completely dismantle it that the amount
of care taken in its design and manufac-
ture is realised.

The Lamplugh

lightning arrester is
connected up out of doors, obviates the
need for an aerial earthing switch and
can be relied upon not to create a leakage
path between aerial and earth.

In the ceutre is an ebonite core fitted
with tapped holes, into which pointed
brass pieces are inserted from each end
and adjusted to provide a very short
sparking distance.  An inspecrion hole
in the side provides for obtaining the
snitable adjustment. Over this is slipped
a turned ebonite piece completely obscur-
ing the inspection hole fitting close
enough to prevent the intrusion of dirt
and at the same time considerably
increasing the leakage path. The metal
exterior fits over the ebonite pieces, ren-
dering the arrester perfectly watertight.
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The Editor does not hold himse!f responsible for the cpinions 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 tke writer’s name and adéress.

INSULATION EFFICIENCY.

Sir,—With reference to Mr. A, W. Wilson’s remarks in your
issue of June 2nd, suggesting a new tyvpe of insulator, we should
like to say, for the benefit of all interested, that Patent No.
222,217 taken out by us in 1923 describes an insulator almost
exactly to Mr. Wilson’s sketch.

It consists of a rod of high insulation and tensile strength,
witht a suitable means of attaching the aerial wire to each end,
surrounded in the middle by moulded insulation forming two
cups, one facing each end of the rod.

In this way at least one portion of insulation material separ-
ates the two connections, and in any case the surface leakage
path is exceedingly long.

We are hoping to have this insulator on the market very
shortly. A, HAYWOOD,

Purley, Surrey. p.p. Hayward Bros.

DO TRANSMITTING STATIONS SUFFER FROM
FATIGUE?

Sir,—1 have just vead your editoriul in 7he Wireless Warld
of June Oth on the subject of Rugby heing ““ undecipherable
for 24 hours” in Australia, und it struck me that perhaps vou
might be interested in the following observations. These
observations are purely personal, and not hiassed in any wayv
by commercial or other considerations.

Whatever may have been the signal intensity of Rughy in
various parts of the world when the station was first opened
for test, it seems to be an undoubted fact that signals have
since fallen off considerably. T was not at sea when the first
tests were made, but operators who were in different parts
of the world at the time have since told me that evervwhere
Rugby’s signals completely drowned out any local interference
on that wave. The same men now tell me that they often
have the greatest difficulty in receiving Rugby in certain posi-
tions, owing to the much weaker signal being swamped by
local jamming.

During the initial tests, I am told that in New York harbowr
Rugby could be heard with the phones on the table (receiver
l-v-1) in spite of local jamming from Long Tsland (Radio
Central). My own experience since veturning to sea this
spring 1is that Rugbyv’'s signals on the same receiver remain at
about R4 to RS all the way across the Atlantic no stronger.
Frequently interference on the European side from Bordeaux
(LY), and others. makes veception very difficult, and some-
times impossible. On the American side Radio Central causes
interference of a similavly serious nature.

These difficulties were overcome to a certain extent by
adding a second stage of tuned H.F. amplification, but in order
to receive Rughy with ease and comfort T found it desirable
to cut oul the L.I. stage and switch in after the detector a
2-stige note filter, peaking at 1,000 cveles.

It may be that Rugby has reduced his power since the
original tests. I betieve they can use up to 1,200 kW., but a
friend of mine who visited the station a few weeks ago told
me that at the time he was there they were only using 540 k.
This may be the explanation, hut it is a enrious thing, which
I have never seea remarked upon before, that nearly every
newly-built station (spark or C.W., any wavelength) I have
had the opportunity of studving during the last 12 vears has
fallen off 1 range within a month or two of opening. Whether
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they all reduce power after initial tests, or whether there is
something else back of it I cannot say. It is an interesting
point upon which other observers might be able to shed some
light.

There are only two possible variables in a transmitting
station which cannot be closely checked up. One is the
surface condition of the aerial wire, and the other is the earth
connection and the condition of the smrrounding soil.

As regards the former, T recently installed a new cadmium
bronze aerial here, and when it was new I got 6 amps.
radiation on C.\WW. A month later. by which time the aerial
had aequired a good surface coating of verdigris, the radiation
fell to 5.5 amps. I have pursued that lost 5 amp. most ruth-
lessly, and T cannot retrieve it. Changing valves, overhauling
aerial insulators, etc., ete., all made no difference. The plate
feed to the oscillator vemains the same as it was when the
aerial was new. I can distinguish no diminution of range as
a result of this lost § amp., hut it is perhaps conceivable that
if a similar effect occurred at a high power station, some
difference might lLe noticeahle.

As regards the earth connection, ordinary soil is not accus-
tomed to having umpteen kilowatts of current pumped steadily
into it. After a few weeks of such treatment, what sort of
electrolytic aclions take place, and in what way does that soil
beconie decomposed or altered in character in the immediate
vicinity of the earth plates? Has anybody ever investigated
that point?

When Daventry was first opened signals came in strong and
absolutely free from fading, in the extreme north of Scotland,
for about a month. Then gradually signal sirength dropped
off slightly, and quite bad fading put in an appearance. This
coridition of signals has persisted ever since. We have heard
a lot lately about the interference effects between surface waves
and space waves causing tading, with sundry references to, the
Heaviside layer, but T have not seen anyone state vet that the
Heaviside laver takes a month or so to get going on a new
station ! Without going into individual details, stations on
which T have observed the above-described effects, and which
occur to me at the moment, are:—The old non-svnchronous
rotary spark_station at Miami, Florida (WST) opened 1915;
the present Ushant transmitter: Chatham, Mass. (WIM. 600
metves) ; Devizes (old transmitter); and Burnham (new GKU
transmitter). OBSERVER AT SEA.

WIRELESS FOG SIGNALS.

Unattended fog signals have heen installed at Fort Matilda
and Roseneath Beacon in {he Firth of Clyde, which
ave started and stopped by means of a transniitting set in-
stalled at Gourock Pier, 1} miles from Roseneath Beacon. The
essential features of the transmitter are a pendulum and mer-
cury breals, a spark coil, and quenched spayk transmitter. In
starting or stopping the gun the pendulum is allowed {o swing
freely, causing a small contact to dip into a mercury cup a
predetermined number of times per minute.

The receiver comprises a two-valve unit for detecting and
amplifying the incoming signals and a two-valve unit for operat-
ing a moving-coil relay which controls a local battery through
balance wheels. The wireless apparatus was designed and sup-
plied by the Marconi Company.
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“The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries.

Questions should be concisely worded, and headed * Information Department.”

Using a Separate Reaction Valve.

L have consiuntly seen it repeated in
various publications that the greatest
efficiency is obtained from « walre
when it is called upon to perforin only
one functwon, and that in reflex
receivers, wherein the valve is com-
pelled to amplify at two frequencics
simultaneously, « cerluin amount of
efficiency has to be sacrificed. It
occurs to me that in the ordinary
regenerative receiver, the detector
valve 1s performing the function of
rectifier at the same fime that ét is
feeding baclk part of s energy from
plate to grid circuit to produce
reaction effects. 1 was wonderiny
whether it would he possible to obiain
greater efficiency by dividing these
two functions hetweep two valves?

G.R.I.

It is quite correct to state that when a
valve is used to perform two functions
simultaneously, a certain compromise 1is
being effected between efficiency and fila-
ment current economy.  Thus, in the
case of the ordinary reflex circuit, 1t 1s
well known that it is difficult to extract
the last onunce of II.F. amplification out
of the valve by the application of re-

stamped addressed envelope for postal reply.

two functions simultaneously. It is quite
easy to arrange a circuit in which a
separale valve is used for providing re
action effects, bul hitherto it has meant a
prohibitive extravagance in filament
current. Since there are now so many
excellent and robust dull emitters on the
market, it is no longer an extravagance
to use an extra valve, and indeed the
wattage of many of these valves is so low
that an extra valve can be tolerated.

It is undoubted that by employing a
circuit such as is illastrated 1 Kig. 1, a
far smoother control over reaction is
obtained than when the detector valve is
called npon to shoulder this function in
addition to its move legitimate one of
rectification. In the civeuit actually
shown, a great opportunity is presented
for emploving one of the new valves with
an amplification factor of thirty-five, such
as the new Cosmos S.P.18/B (Blue Spot)
valve, which consumes 0.09 amp. at 1.8
volts. The anode current is of course very
small, but since the valve is not required
to provide any reaction feed back, this is
all to the good in considerably augmenting
the life of our H.T. battery. This valve
is specially suitable for anode rectification,
which may be arranged for in accordance
with the scheme outlined on page 390 of

—
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Fig. 1.—An efficient method of reaction control.

action, since before the full benefit of
reaction is being obtained the receiver is
apt to oscillate at low frequency, this
phenomenon being indicated by a loud
buzzing noise. It is, moreover, equally
true to state that when a valve is being
used for reaction purposes and also for
rectification, it is in reality performing

our March 10th 1ssue. Of course, with this
tvpe of valve a much higher value of
anode resistance would be required, and
one of the new type of 1 megohm grid
leaks could be used with advantage. This
high resistance does not, however, mean
an abnormally high value of H.T., as
readers of the special article on page 395

www americanradiohistorv com

Each separate question must be accompanied by a

of our issne of September 23rd, 1925, will
be aware, and 100 volts is quite sutlicient.

The system can equally well be em-
ployed with a (ransformer or a choke-
coupled L.F. amplifier, or without any
L.F. amplifier at all, the telephones being
connected in the plate circuit of the valve
in the ordinary manner. Similarly, of
conrse, the system mav be emploved with
an H.F. amplifier. Tt should be noted
that the values of tuning and reaction
coils are the same as normally.

This circuit should commend itself
especially to the serious experimenter who

_is not averse to the use of an additional

valve in the interests of extreme reaction
efficiency.
cQoQo0O

A Fuse Fallacy.

1 have a four-valve receiver using fwo
0.06 ampere type wvalves for I.I.
and detéector, and an L.S.5 and an
L.85.5.4 in the L.F. stages, using 300
volts H.T. and proper grid bias, the
receiver being designed for outdoor
demonstration purposes. In view of
the expensive valves in use, I avish
to incorporate some safety device i
the circuit to protect the »alve filo-
ments in case the high and low ten-
sion wires inside the receiver acci-
dentally came into contact. I have
been told that if I remove the con-
nection between H.T. — and L.T.
— and replace 1t by a fuse designed
to blow if the current exceeds 0.06
amp. 1 shall adequately safequard
all valve filaments. I wish to lnow
therefore, what qgauge of fuse wire to
use in order that it may blow at
slightly over 0.06 amp. PoMoF.

It is, unfortunately, quite impossible
to safeguard your valves in this way. If
the fuse is made to blow at slightly over
0.06 amp, say at 0.07 amp., 1t will be
found that the fuse will blow every time
the receiver is switched on, because the
combined normal plate current of the
1.8.5 and L.S.5A, which of course will
have to traverse this wire, is not very
fur short of 0.1 amp. when a plate poten-
tial of 300 volts is used with properly
adjusted grid lLias, as recommended by
the makers. The plate current of the
two 0.06 amp. valves must be added to
this, although this will, of eourse, be
small. It will be seen, therefore, that the
normal plate current will suffice to blow
the fuse. If the value of the fuse is
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raised so that it does not blow until a
curvent of 0.1 amp. or a little over
passes through it, it will be useless as a
safeguard, since a current of 0.1 amp.
would be more than sufficient to vuin the
dull emitting properties of an 0.06 amp.
valve. The plate current of the two
power valves could, of course, be reduced
by cutting down H.T. and G.B., but this
would have the effect of cntting down the
permissible grid swing on these two
valves, and so greatly reduce the volume
available for your outdoor demonstra-
tions. It will be seen. therefore, that
your project of using a fuse is impossible.
A better method would be to use one of
the many resistance units, such as the
*“ Dubrescon,”” which are upon the market
for this purpose. These insiruments con-
sist of a resistance of high enough value
to prevent the damaging of even an 0.06
amp. valve in case of accidental contact
between H.T. and I.7T. leads inside the
set, whilst at the same time thev will
vasily accommodate the normal plate cur-
vent of even the largest type of power
valves. The rvesistance is shunted by a
large capacitv condenser for the purpose
of by-passing all undulatory currents, and
su no Instabtlity will be caused.

0000
A Baffling Mystery.

! recently consirucied a unit for taling
H.T. from D.C. mains, my receirer
being a detector and two L.J'. valves,
the pnal vdve being an LS5, In
each of the three H.T. + leads wus
connected a small 20 henry chole to
eliminate  wmains  hum. Unfor-
tunately, however, the huin was still
very prevalent. [ was informed by
a friend that le had succeeded in
eliminating the lhum by connecting
two 20 henry choles in series in each
lead. I accordingly purchased three
extra cholkes of simidar iype. but
found that hum was stidl bad. By
careful eliminalive tests I discovered
that the whole of the irouble was
due to the pnal stage of L.I. 1
obiained two wmore 20 henry chokes
of the same type, and connected them
in series with the other two already
wm the H.T. + lead of the final
vave, but oll to no purpose. Can
you cxplain this extraordinary pheno-
menon ? M. L. L.

Fortunately the cause of this pheno-
nenon is not insoluble, and to understand
matiers it is first necessary to make it
quite clear exactly how, by virtue of its
inductance, a choke smooths out mains
hum, The hum is caused, as vou know,
owing to the fact that the D.C. supply is
not perfectly steady, the current rising
and falling shghtly in an irregular manner
due to certain irregularities at the gener-
ating station. Now a steady current
{;assing through the choke causes a stead,
nchanging magnetic field to associate
itsell with the choke. Now let us suppose
that a ripple come along which tends to
cause a slight momentary increase in the
steady current. Immediately the current
through the choke starts to rise, there is
a back E.M.F. exerted by the choke due
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to its self-inductance which tends to re-
tard this rise. Iventunally of course, if
the current kept on rising the electrical
inertia of the choke would be overcome
but long before this happens the ripple
passes and the current is no longer at-
tempting to rise. Consequently, the actual
moientary rise and fall of the cuirent is
small, much less than it would have been
had there been no choke present. By in-
creasing the inductance of the choke, or
by inserting another choke in series, we
can still further preserve the absclute
steadiness of the current. If the ripple is
such that 1t tends to momentarily decrease
the steady value of the current. the effect
is, ot course, the same, the self-inductance
of the choke tending to prevent any de-
crease of current.

Tt might be thought, therefore, that by
conneciing a large number of chokes in
series, thus increasing the total seli-induct-
ance, we conld “iron out ” even the most
terrible of ripples. Not so however, for
we have another factor to contend with,
namely, the saturation value of the choke.

Now you chould know that the reason
why a choke opposes any momentary in-
crease or decrease of the current through it
is because a rise or fall of current causes
a corresponding increase or decrease in the
density of the magnetic field associated
with the choke, and this rise or fall of the
magnetic tield at once cuuses a  hack
E.M.F. which is in each case in such a
direction that it tends to oppose either the
rise or the fall of the value of the current
as the case may be. Now if the value of
the steady current is large, the choke will
probably be alveady magnetically satu-
rated, which means that it is already as it
were, carrying its full complement of mag-
netic lines of force, and therefore an in-
crease In current cannot give rise to any
further increase in the density of the mag-
netic field, although if it were only just
saturated, a deerease in current will cause
a decrease in the magnetic field. If how-
ever the steady current were so great that
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we were a long way beyond the satura-
tion point, neither a small increase or a
small decrease in the steady current would
have much effect in changing the density
of the magnetic field. The actual value
of inductance necessary to smooth out the
ripple of vour maius, is not greater than 20
henries, because in the case of vour first
and second valves all is well. Now yonr
first two valves are taking a comparatively
small steady anode current, and your small
20 henry chokes are admirably suitable.
Your tinal valve however, is an L.8.5
taking a very large anode current reven if
correctly biassed, and your chokes are pro-
bably hopelessly saturated, and no matter
how wmany you connect in series, this will
have no etfect in reducing the saturation.
It is necessary thereiore, that you obtain
a choke of 20 lenries or thereabouts in-
ductance of proper design, which will
handle the comparvatively large current of
the 1.8.5 vilve, without becoming satu-
vated. Now it might occur of course, that
when {esting your receiver on supply mains
in another district where the commutator
ripple is very much worse. that trouble in
the matter of hum might occur in your
first two valves, and in your final valve
also once more. This would not indicate
that the chokes associated with your first
two valves had now becoine saturated,
since of course your plate current passing
though the chokes would be no greater
than before. It would indicate however,
the need for a higher inductance to combat
the increased irregularity of the supply,
and then your surplus small chokes would
come in uselul for connecting in series in
the H'T.  leads of your tfirst two valves,
It would not be permissible however to
place one of these smail 20 henry chokes
n series with the existing large 20 henry
choke in the plate circuit of the L.8.5
valve, and vou would have to obtain an
additional large 20 hemry choke for this
purpose.

It is clear, therefore, that if the smooth-
ing choke in the plate current of any
valve is just saturated, not very much
smoothing effect will be obtained. Whilst
if 1t s very much more than just satu-
rated, the effect is almost the same as if
no choke were there at all. The whole
question of magnetic saturation has lLeen
already gone into very fully on page 704
ot our Mav 26th issue, concerning a
different matter, and for further informa-
tion on this matter vou should refer to
this.

Tt will be seen, therefore, that in choos-
ing smoothing chokes we must do two
things. First we must ascertain the value
of the steady current which they will he
called upon to carry, or, in other words,
bear in mind the normal plate current of
the valves we propose using and choose a
choke which is designed suitably to carry
this current without magnetic saturation.
Secondly, the actual required inductance
necessary for adequate smoothing must he
ascertained. This depends on the exact
amount of irregularity present in the
supply, and since this differs very greatly
in different districts, it is well to ascer-
tain this information from other wireless
amatenys in the district and be guided by
their experience.
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THE MELTING POT OF BROADCASTING.

T[ T would be unreasonable to suppose that the compara-
A tively new service of broadcasting, which has created

a new industry in this couutry, could have taken
shape from the commencement in a stable form and with

a policy which would have obvi-
ated the necessity for periodic
changes.

From the point of view of the

g
b
(

CONTENTS.

distribution and organisation of broadcasting. Moreover,
very inopportune moments seem to have been chosen for
announcements regarding new schemes. We can quite
undlerstand that the B.B.C. is impatient to progress, but
in an industry which depends solely upon the policy of
those controlling broadcasting it is, in our opinion,
grossly unfair to ignore them and
neglect to appreciate the season-
able character of wireless and the

PACE. fact that the manufacturer re-

listener and user of wireless, as Ebrrontar, ViEws N © quires very long notice before he
well as the requirements of the Mars axD WIRELESS WAVES - B can make arrangements to meet a
wireless industry, the ideal would By R. Keen. ~ demand for a new type of ap-
have been achieved if it hail heen \VIRELI‘;SRI\}WLHO{? \VFI\“’IFTt"_' = T paratus. We recollect that the
possible to know over a period of TRACKIJG A COAN(IF}.:]::]I)-"I';I\:;:\IITTER 83 proposals  for the building of
at least twelve months what the Pracrrcas HinTs axp T16s 85 Daventry were announced at a

requirements in types of apparatus
would be as decided by the tech-
nical policy of the broadcasting

Currext Torics

service ; but, reviewing what has Bv A. P. Castellain,
occurred since breadcasting READERS NOVELTIES
started, one can legitimately ex-

claim ‘‘ Pity the poor manufac-
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time when at least the majority of
manufacturers had come to regar
the shorter wavelength band as
being the most stable thing about
broadeasting.  When Daventry
came into existence the public be-
lieved that it would be useless for

turer.”’ Quartz TECHNIQUE 95 them to purchase sets which could
. . By A. Hinderlich. not receive Daventry as well as

Wastage Due to Changing Policy. Tar Goon OLp Days . 97 the local station. This, in many
Regarded as an industry collec- FuNDAMENTAL RECEIVING PATENTS 99 cases, meant the complete scrap-

tively, there has been an enor- NEW APPARATUS 102 ping of existing designs and must

mous wastage of effort and capi- BROADCAST DBREVITIES 103 have cost the industry, as a whole,

tal, a proportion of which is, of Lerters To THE EpIToR 105 a very large sum

course, due to lack of foresight REeADERS’ PROBLEMS 107 %

on the part of the husiness heads &, .4 iverecetrsstts sttt ssssstosses Uiz 190258 @F DETE, -

of wireless concerns and lack of Now that the manufacturers

skill in design, but it is also attributable in large have, for the most part, re-designed their tvpes of

measure to the uncertainty which has attended the tech-
nical conduct of broadcasting, due to various causes,
almost since its inception.

Irresponsible Statements.

There have been too many afterthoughts and far too
many irresponsible statements relative to changes in the

apparatus so as to cater for the reception of Daventry,
we are afraid the long-wave station has falien very far
short of expectations and the promises of the B.B.C. for
a high-power alternative programme; so much so, that
the attitude to-day is rather that Daventry is only useful
for certain localities where there is no local broadcasting
station of sufficient power to be satisfactorily received.
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Having now arrived at this stage, we are advised that
the B.B.C. is actively engaged in a scheme for the re-
distr'bution of stations with the object, we are told, of
providing alternative programmes everywhere. This
announcement is made within three months of the open-
ing of what has come to be regarded as the ¢ wireless
season,’” and the holding of what promises to be by far
the biggest British wireless exhibition yet held.

In the face of this uncertainty as to the policy of the
future, coupled with delay and indecision in the matter
of the formation of the new controlling body recom-
mended by the Crawford Committee, we fail to see how
manufacturers can be expected to produce new and up-to-
date designs for the Autumn Exhibition, whilst the public
are equally prejudiced against deciding on the choice of
new models for the winter season, and, indeed, they
even wonder if it is wise to make a purchase at all in
view of the uncertainty of the future. A further dis-

quieting influence, recently enacted behind the scenes,
took the form of a proposed agitation to induce the

THE 1IDEAL PICNIC.

Government to set aside the recommendations of the
Crawford Committee, but this agitation has now happily
Lbeen abandoned. We were emphatic in our protests
against such a policy, primarily because we believed that
it would only tend to unsettle the future without obtain-
ing any advantage for the listener.

The Remedy.

In some quarters it has been suggested that the forma-
tion of a Government-appointed Commission to control
broadcasting necessarily means a stodgy and unenter-
prising future for the service. We are by no means sure
that a little less enterprise in some directions would not
be an advantage to all concerned, provided that there is
no curtailment of progress in the improvement of pro-

A8
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grammes and quality. Moreover, we believe that under
Government control irresponsible statements purporting
to emanate from the B.B.C., such as we see published
almost daily in the Press, will be curtailed, and in future
the expression, ‘‘ We understand from a high ofticial of
the B.B.C.”” will, we hope, appear less frequently in
print. The B.B.C., with the co-operation of the Post
Office, is in a position to tell us precisely how we stand,
and we believe that a technical policy once adopted
should remain in force without modification for a definite
period, and that no irresponsible statement should be
made by any member of the B.B.C. during the period
in which an approved scheme of distribution of stations,
wavelengths, etc., is in force. When the end of that
period arrives, any changes should only be made with
ample notice to all concerned, and after consultation with
every party interested. Imagine what would be the posi-
tion if the Government from time to time issued regula-
tions which rendered obsolete or unserviceable certain
types of motor car engines or involved drastic changes
in the design of any other commodity
in general use. Vet the B.B.C. bas
an equivalent power in broadcasting,
and even a chance word from ¢ a high
official of the Company ’’ is enough to
make the manufacturer hesitate to lay
down the necessary plant and expend
the capital required for the mass pro-
duction of a really cheap set of any
particular type.

The Need for Co-operation.

The time has come when everyone
who is interested in the future pros-
perity of broadcasting, both from the
point of view of the listener and the
industry, should he prepared to follow
a common agreed policy, and it should
be rememlered that almost any defi-
nite policy is better than an uncertain
What is needed is confidence in

one.
the new Broadcasting Corporation
under Royal Charter, and, having

gained that, the co-operation of all
parties in an endeavour to assist steacly
development.

we consider, most regret-
table that the Government has not
vet seen fit to make any announcement regarding

the selection of Commissioners, for, in our opinion,
everything must depend upon that selection. Further,
we consider it of extreme importance that certain
interests should be represented on the controlling
board, in particular those of the listener, the experimenter,
and the manufacturer, yet it would appear that until the
autumn we are to remain in uncertainty as to whether the
Board will be so composed or confined entirely to ‘‘ per-
sons with no commitments,’’ as recommended in the Craw-
ford report.

Under present conditions, and until confidence and
stability are restored, we cannot hope that prices will come
down, nor that an improved industry and service can be
established on an enduring basis.
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MAPS AND WIRELESS WAVES.

Methods of Indicating the Track of Wireless Waves Over the Earth’s Surface.

By R. KEEN, B.Eng.,

¥ we were to be asked how the position of Vancouver

lay with reference to I.ondon, we should reply that

it was about due \Vest, and might refer to the map
of the world at the beginning of our atlas to confirm
that this seems to be more or less the case. Now, the
map of the world, which is, perhaps, the most familiar
of any, is one called the ‘“ Mercator’s Projection.’”’ Prob-
ably 95 out of every 100 people of average intelligence
know this map by sight; about 1o per cent. realise that
there 1s something radically wrong with the shape of
some of the countries, and perhaps 1 per cent. or less
will be able to say how it is made or what are its par-
ticular virtues and failings. It may be pointed out at
once that one of its chief failings is that it is useless
as a reference in the case just mentioned.

Directional Difficulties on Mercator’s Chart.

Suppose that it be desired to set up, near London, wire-
less transmitters with strongly directional Leams which
are to work to Vancouver, which, according to the Mer-
cator’s Chart, is nearly due West of London, and to
Accra on the Gold Coast, which will be found to be due
South, and that the transmitting stations are accordingly
arranged to direct the signals due West and due South
res