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Absorption Circuit, A Multi-range, 357
Wavemeter, 829
Accumulator Charge Duration (Hints and Tips), 686
——, Charging an, 252
——, Ediswan Dry Charging, 19
—— Fuse, 10
—— Sulphuric Acid, 451
~—— Terminals, Corroded (Hints and Tips), 649
A.C. Mains, An L.T. Eliminator for, 797
—— Mains L.T. Supply, 393
-——— Supply, Filamentless Valves for, 115
—— Valve, Transtoriners for the New, 177
Aerial Coupling, Problems of, 748
Aerials, Beware of Big, 474
Airor Mica ? 473
All Station Receiver, Two-range, 717, 745
' All-Wave * Alteration, An, 737
Four,” 51y
Four " Modification, An, 677
=== Four" Spacers, 649
Four " Transformers (Hints and Tips), 585
Receiver, An, 472
“All-Wood * Loud-speaker, 728
Aluminium Panels, 331
I'anels, Figured, 494
Amateur International Prefixes, H6
Stations in Australia, 686, 724
Statious in New Zealand, 724
Awmbitions Project, An, 473
American Radio Showiauship, 17
Amplifier (or Two-Station Crystal Set, Four-Electrode,
280
Grid Leaks, Deterniining the Value of, 244
Amplitiers, Measurements on Radio-Frequency, 131,
171, 199, 237
. Resistange-Coupled, 404
Anode-Beud Rectificatiou, 370
—I3end Rectification, P'ittalls of, 508
Current from A.C. Mains, 124
Current, Reducing (Hiuts and Tips), 72
Detector with Two Resistance-Coupled L.T°.
Aniplifiers, 382 ; (Dissected Diagrams), 416
——— Rectificatiou (Hints and Tips), 195
- Kesistances, Interchangeable, 112
Another Critic ot Broadcasting, 439
- New Conuector (““ B.E.S.T."), 87
—— Reisz Microphone (Pat. 258,542}, 670
Anti-Phonic Adaptor, 264
Aperiodic H.F. Amplitication, 27
Apparatus, New, 14, 59, 87, 123
288, 4353, : 2 401,
G336, GU8, 728, T68, 797, 823
Artificial Resistance (Hints and Tips), 785
Atlas A.C. Battery Eliminator, 422
Atniospherics, The Range of, 330
At the Back of Beyond, 507
Australia, Amateur Stations in, 886, 724
Australian Beam Services, 378
Auto-Coupled “Iransformer, An (Pat. 264,910), 454

51, 203, 240, 269,
, 467, 494, 530, 569,

Background Noise, 802
Balancing a Receiver, 350
Condenser, The Use of a, 60
Baseboard Hint, 284
Improvement, 10
Rheostats, M.H., 530
Hatteries, Iimn-Down H.T., 542
Batiery Cable Plug, 269
Connector, 234
Connectors (Hints and Tips), 351

~—~— Eliminator, An A.C. High-Tension (Dissected
Diagramns), 753, 787
—— Elininator, A D.C. High-Tension (Dissected

Diagrams), &5, 727

—— Eliminator, Atlas A.C., 422
—— Eliminator Condenser, 422
—— Eliminator, Converting a D.C., 839
—— Eliminator, D.C., 269

Lliminators, hid

Eliminators (Hiuts and Tips), 381
—— Leads, 784

— Polarity, 251

B.B.C. and the Queen’s Hall, The, 768
—— Policy, 371
——— Quality Demonstration, 317
—— “ Quality Four,” 554, 705
—— Receivers, The, 475
—— Transmissions, The Constancy of, 487

B.B.C. Two- and Three-Valve Receiving Sets Recom-
tended by the, 485
Bean Services, Australian, 378
Belgian Amateurs, List of, 551, 673
Rell Circuit, 784
Below Rroadcast Wavelengths, 834
B.E.S.T.” Connector, New, 87 .
Best Earth Connection, The (Hints and Tips), 688
Hewure of Big Aerials, 474
Black or Blue ? 840
Books Received, 74, 106, 229, 262, 305, 387, 446, 602,
670, 828
“ Boom,” Curing, 750
Boosting up the Chorus, 24
Bowyer-lowe Jack, The, 269
Hrachkets, Panel, 250)
Broadeast Brevities, 25, 53, 85, 110, 145, 179, 207, 241,
271, 297, 333, 365, 400, 430, 465, 501 3, 067,
50, 633, 671, 701, 733, 766, 7u8, 83:
Broadeasting and the Fatent Position, 609
, Auother Critic of, 413y
Company of America, The National, 587
, Empire, 544
, linproving, 123
, International Aspects of, 731
on a Common Wavelength, 52
— Sporting Events, 285
—— Station KODR, 259
Broadecast Receivers, 47, 103, 159, 233, 293, 353, 461,
561, 758
- Reception, Empire, 806
— Set, Wide Range, 62, 167
Trausmissions, Regular, 760
Rrosse-Wave Coil, The, 335
Brussels Radio Couference, The, 21, 153
I.T.H. Loud-Speaker, A New, 636
Series, Six Valves of the (Valves \We Have
Tested), 563
Building « Portable (Hints and Tips), 726
Buvers' Guide : Portable Receivers, (5%

Cabinet, A New (Ambatielo), 569
Loud-Speaker, Th7
Polish, P'rotecting, 644
Three, The Gawmbrell (Broadeast Receivers), 154
Cabinette, Amplion, The, 270
Calibrating a Wavemeter, T4, 329
Short-Wave \Wavenicters
Simple Way of, 813
Calls Heard, 70, 100, 149, 277, 337, 504, 632, 571, 684,
704

and Recefvers, A

Campaign for Quality, 185, 309
Canned Music, 507
Catalogues Received, 116, 138, 267, 307, 428; 4 16, 528,
G70, 6492, 828
Chakophone Coils, 728
Charging an Accumulator, 252
from D.C. Mains, 676
from D.C. Mains (Giljav Rotary Transformer}, 240
Choke Condenser, I'eed Circuit, The (Hints and Tips),
25
—— Coupling, Resistance or, 370
Choosing the Right Valve, {17
Cireyit, The Choice of a, 787
Clip Connections, 484
Clubs, News from the, 12, 55, 80, 118, 142, 101, 212,
230, 260, 205, 332, 362, 380, 429, 459, 603, 541,
565, 603, 616, 655, 6UR, T32, 7h5, 796, 819
Coil Construction, Short-Wave (Pat. 263,250), 432
Driven Diaphragm Loud-Speaker Design, 372, 440
——— Driven Loud-Speaker with Permanent Magnets,
689
—— Supports, 162
Coil Tapping, 112
Wmding, 414
Coils, High-Ethciency (Hints aud Tips), 101
Colvern Coil Former, The New, 19
Commercial Picture Transmission, 510
Comparisons (Hints and Tips), 815
Condenser Connections, 697
—— Dial, Fixing a, 10
~—= Hint, Gecophone, 53¢
Microphone (Pat. 263,300), 273
— Settings, 162
—— Spindle, 414, 784
Condensers, Large Capacity, 364
Cone Diaphragim Construction, 414
—— Loud-Speaker, Constructing a Home-Made, 738
——- Speaker, An Enclosed (Pat, 266,271}, 602
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Connections, Experimental, 455
Connectors and Terminals, J.
Constant Reaction (Pat
Contaets, Cure for Noisy
Continuity, Testing for, 331
Converting a D.C. Rattery Eliminator, 839
Correctious, 60, 567, 753
Correspondence, 57, 89, 121, 150, 181, 20Y, 243, 275,
307, 436, 367, 402, 333, 470, 505, 540, 570,
604, 635, 674, 703, 735, 760, 800, 836
Corroded Accumulator Terminals (Hints and Tips), 649
Cosmos Three-Valve Set {Broadeast Receivers), 103
Cossor Valves (Valves \Ve Have Tested), 361, 383
Coupling Condensers and Leaks, 481
Crosley Model 5-50 (Broadcast Reccivers), 758
Croydon, Radio Lxperiments at, 292
Crystal-Controlled Transmitter, 444
Detector, Hinderlich, 636
Detectors:  Recent Researches
Crystals, 618
——— Detector with I..F.
Diagrawms), 72
or Valves, 638
—— Reflex, A Single-Valve and (Dissected Diagrams),
553, K36
—— Set, Testing a (ttints and Tips), 352
Set, Twa-Station, 244
Crystals, Oscillating, 438, 473
Current Topics, 11, 45, 73, 105, 137, 167, 197, 241,
257, 291, 323, 355, 4B, 456, 492, 527,
539, BYL, 627, 657, 643, 723, THE, TH- , R25
Cutting OQut Cowplications, 537
Out Local Iuterference, 878

with  Galena

Amplifier, A (Dissected

‘“ Davenset *’ Portable II., The (Broadcast Receivers),
bl
D.C. Eliwinator, Sitplitying the (Hints and Tips), (48
Mains, Charging from, 476
—— Mains, Charging from (Giljay Ratary Traus-
forimer), 240
Mains, Filament Current from, 214
Demonstration Keeeiver, Special, 184
Detector BBias, 839
-L.F. Receiver, A Regenerative (Dissected Dia-
grams), 236, 252
L.F. Receiver, A Two-Valve (Dissceted Dia-
graias), 50
Well-Finished, 203
Determining the Value of Amplitier Grid Leaks, 244
Diaphragms, Loud-Speaker, 345, 644
** Dimic lour " (Broadcast Receivers), 353
Direct Current Supply, Smoothing (Fat. 241,944), 274
Dissected Diagrams,” 16, 50, 72, 102, 140, 170, 196,
286, 252, 2, 322, 352, 382, 416, 448, 400,
518, 5563, 586, (20, G50, (88, 727, , 787, 815
‘' Dissected Diagrams " (Hints and Tips), 2345
Distortion Indicator, The Milliammeter, 90
in Resistance Ainplitiers, Sources of, 345
—; Sources of (Hints and Tips), 552
Ditton Park Research Station, 740
Dry Charging Accumulator, Ediswan, 19
Dubilier Device, New, 768
— Resistance Coupling Condenser, 601

Earth Conpection, The Best (Hints and Tips), 688
—— Pin, 639
- Tube, Spiral (Pat, 265,389), 602
Ebonite Spacers for ** Everyman " Coils, 38
Tube, Screwcutting, 205

Eclipse Tests, Solar, 783
~———, Wireless and the, 709
Eddystone H.F. Choke, (01
Ediswan Dry Charging Accumulator, 19
—— R.C. Threesoine Broadcast Receivers, 233
Editorial Views, 1, 31, 61, 91, 125, 153, 185, 215, 245,

279, 304, 339, 371, 405, 439, 475, 509, 545, 575,

6UY, G639, 679, 707, T3Y, 773, 805
Eelex Terminal, 151
Electrolytic Reetitiers (Hints and Tips), 787
Elisninating Hum (Pat. 262,979), 273

~ Interference trom Tramways, 572
2LO, 748

Eliminator Hum, 705
—— Probilem, Au, 706
~——, The Coinplete, 310
Transiormer, 393
—— Transformer, Wilson, 768
Eliminators, Measuring Output oi (Hints and Tips), 727
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Empire Broadcasting, 509, 545, 594, 610, 639, 679, 773

—— Broadcast Reception, 816

—— Station Delay, The—A Remedy, 805

Enamelled Panels, 644

Enclosed Cone Speaker (Fat. 266,271), 602

* Everyman '’ Alteration, An, 438

—_ Coils, Ebonite Spacers for, 38, 112, 205

— Coils, Testing (Hints and Tips), 447

 Everyman Four ™’ Receiver, Valves for, 152, 308

—— Four " Cahinet, A New, (36

. Four " Coil, Connecting An, 436

Four "’ {Readers’ Problems), 473

— Four,” Wiring, S04

—— Four,” Adding a Stage of H.F. To, 308

. Four 'With an H.T. Eliminator (Hints and
Tips), 255

Portable,” linproving the, 837

Three "’ on Long Waves, The, 473

Expensive Mistake, An' 772

Experimental Connectious, 455

Set Construetion (Hints and Tips), 785

Experimenter’s Notebook, The, 695, 724, 754, 704, 826

Experiments with the Superheterodyne (Hints and
Tips), 15

Farrand Loud-Speaker, The, 494

Faults, Tracing, 752

Faulty Teleplhones (i{ints and Tips). 196

Field Windings for Movinug-Coil Loud-Speakers, 531

Filamentless Valves for A.C. Supply, 115

Filament Resistance, The Position of the (Hints and
Tips), 687

— Rheostat, An Ingeuious, 59

Filter Circuit, A Loud-Speaker, 30

— Circuits, 251

Fixing a Condenser Dial, 10

Flashlanip Fuses (Hints and Tips), 720

Fluxcs, Svldering, 82

Formo Condenser, The, 530, 699

Fout-Electrode Amplifier tor Two-Station Crystal Set
VR0

—— -Electrode Valves, New, 529

— -Valve Long Range Receiver, . 338

— -Volt Valves, Using, 574, 772

Frame Aerial Receiver, A (Hints and Tips), 71

— Aeriul Set, Three-Valve, 404

—— Aerials, Winding (Hints and Tips), 650

“ Free " Grid Bias, 473

Tull-Wave Reetifier, Any H.T.
(Dissected Diagrams), 815

Tliminator With

Galena Crystals, Recent Research With (Crystal
Detectors), 618
, Making Syntlhetic, 774
Gambrell Cabinet Three, The
o
Gecophone Condenser Hint. 539
UL and D Model (Broadcast Receivers). 47
General Radio Two-Valve Set (Broadcast Receivers),
203

(Broadecast Receivers),

Gramophone Reproducer, Electrical (Pat. 203,096), 454
G.R.C. Variometer, The, 335

— \Wavemeter, 15230 Metres, 394

Grid Battery Clips, 335
Bias Difliculty, A, 338

-— Bias, ** Free,” 473

— Bias for H.F. Valves, 736

Bias Mounting, 765

- Bias Precautions, 752

— Cell Fixing, 87

— Condenser and Leak, Novel, 123
Leak Clip, 123

Guy Wire Protection, 284

H.A.H. Jack, 649

Hand Capacity, 840

Hartley Receiver, An Liticient, 606

* Hartley " Receiver, A Single-Valye
Diagrams), 16, 578

Has Finality Been Reached ? 153

Headplione Receiver, A Long-Distance, 573

Heaviside Layer, The, 2

Henries, A Question ot, 708

H.F. Aurplification, Multi-Stage, 638

—— Amplifier, High Maguification
(Hints and Tips), 687

—— Amplifier, The Sclectivity of an (Hinis and Tips).

(Dissected

Valves in an

)

.—— Amplifier with Anode Detector, A Modera
(Dissected Diagrams), 448
and L.F., Separating {Hints and Tips), 552
and L.F. Valves with Low Filament Current, T47
—— Clioke, 19, 203, 484
— Choke Former, 455
—— Couplings, 1nterchangeable, 700
Coupling Unit, Staple, 899
——— Currents, Keeping out uf, 736
— Transforiner Conneciions (Hints and Tips), 619
— Transformer Coustruction, 260, 697, 726
Transformers (Hints and ‘Tips), 449, 170
Transforuiers (Readers' Problems), 436
High-Ethiciency Coils (Hints and Tips), 101
-Frequency Amplifier (Pat. 261,685), 273
-Frequency Amplilier, A Stable (Pat. 241,185), 274
-Frequency Choke, 6!, 4638
Magnification Valves in
(tints and Tips), 687
Quality Reproduction, Y2
“Tension Batteries, Nife, 87
—_ _Tension Battery Eliminator, An A.C. {Dissected
Diagrawsg), 753, 787
—___ .Tension Battery Eliminator, A D.C. (Dissected
Diagrams), 688, 727

Hinderlich Crystal, Detector, 636

an H.F. Amplitier

Hints and Tips, 15, 49, 71, 101, 139, 169, 195, 235,
251, 280, 321, 351, 381, 415, 447, 465, 517,
552, 583, 619, 648, 687, 125, 751, 785, 814
Horne-Made Cone Loud-Speaker, Constructing a, 718
— Portable Loud-Speaker Set, 595, 624
Howling Due to Microphonic Valves, 725
“ Howling," The Causes ot, 704
How Many Turns ? 753
H.T. Accumulators of lnadequate Capacity, 638
Accumuilator Troubles, 506
Batteries, Run-Down, Hh4s
- Battery, Protecting the, 772
Batterv, Wet. 151, 203, 270
—_ FEliminator for D.C. Supply, An (Hints and
Tips), 195
—— Eliminator, Simplifying the, 140
Fliminator with Full-\Vave Rectifier, Au (Dis:
sectedd Diagramy), &15
fromn Mains, 436, 779
—— Supply Units, lgranie, 393
Switching oft the, 786
Hun, Eliminating (Fat. 262,979), 273

1dentifying Transtissions, 215
Igranic H.T. Supply Unit, 393
2 Neutrosonic Seven (13roadecast Receivers), 461
Improving 13ruadcasting, 126
7 {he ' Evervman Portable,” 637
Improvised Lowd-Speaker, 250
Inductance Construction (Pat. 267,186), 833
of Single-Laver Coils, 278
Reproduetion (Pat. 260,061), 29
Iufluence of Input Jmpedance of Valves {(Superzonic
Transformers), 21
Inspection Lamp, 10
Instruinent Screwdrivers, 468
Insulator, An Lffective, 38
Insulators, Leaky, 804
Interchangeable Anode Resistances, 112
H.F. Couplings, 700
Tateriercnce from Tramways, Elinuinating, 572
Local, Cutting Out, 678
Interuational Aspects of RBroadeasting, 731
Prefixes. Amatenr, 55, 168, 206, 268, 603, 724
Inventions, Recent, 29, 183, 213, 273, 306, 432, 453,
566, (02, 666, 838
Ts Television in Sight > 500

Jacks, \When Undesirable, 803
Jacks on Metal Panels {Hints and Tips), 726

].1.P. Conncectors and Terninals, RE
KODR Broadcasting Station, 250

Layout of a Wireless Receiver, The (Experimenfer’s
Notebook), 729, 754
{The Set Builder), 83
League of Nations Broadeasting Station, 309
Leaks, Coupling Condensers and, 431
Leakv Insulators, 804
Leclanché Cells, Sac. 617
Leion Eliminator, The, 568
—— Amplifier, A Crystal Detector (Dissected Dia-
grams), 72
Awmplifier, A Resistance-Transformer (Dissected
Diagrams), 496
—— Amplifier, A Single -Stage, T37
Amplifier, A Two Range (Dissected Diagranis),
2

——— Amplitier, Switching an, 251
Amplifier Units (Designed for the ** Nucleus
Receiver), 340
Oscillation (Hints and Tip:
_ Transforier Connections, 452
Unit, A Resistauce Capacity (Hints and Tips), 49
—_ Valves with Low Filament Current, H.T'., 147
Licence Agreement, The Marconi, 707
Listener, The, Dpposite pages, 14, 1 10,
]
Litzewdraht Wire, 59, 151
“litz " or'¢ Litzendraht,” 542
Litz Wire, 736 -
Wire, Preparing (Hints and Tips), 447
Lacal Station ot aventry, The (Hints and Tips), 289
Station Requircd, A (Hints and Tips), 780
Logarithinic Condrn: or. 621, 802
London-New York Wireless Telephonic Service, The, 1
Long-Distance Headphone Reeciver. AL 573
_Distance Stations Satisfactenily. Receiv 1£672
-Range Receiver, A Iour-Valve, 338
- Waves, 109
~ Waves and Short Aerials, 738
—— -\Wave Trouble. A, 544
Wave Unit tor the ¢ Nucleus *’ Receiver, 611
Loose Contacts aud Short-Wave Reception (Hints
and Tips), $14
Coupling, Advantages of, 184
Coupling {Hints aud Tips), 517
Lotus Plug, New, 151
——Switches and Jacks, 87
Loud-Speaker Cabinet, 797
— .Speaker Constraetion, 163, 436, 738
—— -Speaker Design, Coil-Driven Diaphragm, 372, 440
-Speaker Diaphragins 45, 644

”
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262, 422, H60,

——— -Speaker Filter Circuit, 30
— -Speaker Horu, New, 564
+— -Speaker, Iuprovisetl, 250
-Speaker Jack, 82
- -Speaker Set, Home Portable, 595, 629
—— -Speakers in Series (!lints and Tips), 13
——— -Speaker with Permanent Magnets, Coil-Driven,

689
Low Loss or High Efficiency, 436
——— -Power Transmitter, A, 278
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Low -Voltage Amplifier, A (Pat. 267,198), 838

L.T. Counections, 82

—_ Elimiinator tor A.C. Mains, An, 797

——— Supply, A.L. Mains, 343

Lustrohix 525 and 5258, (Valves We ilave Tested), 383

Mains, H.T. from the, 436, 774
L..F. trom the, 214, 240, G76
Supply for Valve Circuits {Pat. 261,110), 183
—— Supply (Pat. 259,260), 29
Unit (Pat. 262,190), 213
Mandein Dials, 494
AManutacturers’ New Apparatus, 87, 151, 210, 288, 401,
467, 4914, DY, Tin, TOK, TH7
Mirconi Company, The, 334
[ivence Agreemcnt, The, 707
Marine Wireless Equipment, Short-Wave, 204
Martinphone Reactance Unit, 54
Mathematical Miasma, A, 574
Measurements on Radio-Frequency Amplifiers,
171, 199, 287
Measuring Ontput of Eliminatars, 727
Signal Strengths (Hints and Tips), 351
Mechanical I'ropertics of Quartz Crvstals, 202
Reaction (Hints and Tips), 50
Vibration (Hints and Tips), 585
Metal Panels (Hints and Tips), 553
Panels, Jacks on (Hints and Tips), 726
Meter Switch, Weston, 765
M.H. Basebeard Rheostats, 530
Swilches, New, 468
Microphone Amplifier Circuite (Pat. 266,029), 566
Microphonic Noises, 304, 725
Milliammeter as a Distortion Indicator, The, 10
Lin Receiving Cireuits, Use of a (Experimenter's
Notebook), 645
, Re-Calibrating a, 235
Three- Range, 468
Mistuning, A Case of, 677
Modern H.F. Amplifier with Aunode
(Dissected Diugrams), 448
Moderuising a Receiver, 437
Modern Valve Manutacture, 10
Modified Reinartz Circuits, 352
Modifying the ** Nucleus " Receiver (Hints and Tips)
447
More Prograinme Suggestions, 215
Morse Recording, A New Relay for, 262
Motorists' Portable, The, 576
Mouldings, Repairing, 454
Moving-Coil Loud-Speaker, snstructing a, 436
-Coi! Loud-Speakers, FField Windings for, 531
Coil Voltneter, Pocket, 270
AMulti-Contact Plug Connector, A, 7238
tange Absorption Circuit, A, 3567
—— -Stage HL.F. Nmplification, 638
— -Stranded Cable, 474
—— Valve Receiver (Pat. 261,843), 306
Multiple Plug-in Coil (Pat. 301), 670
Tuner, A (Fat. 254,338), 838
Valves, 772, 840

131,

Detector, A

National Broadcasting Company of Awerica, The, 587
Broadcasting Company, The {I"ditarial), 575
Neou Lamp as a Polanty lndicator, The (Hints and

Tips), 650
Neutralised Receiver; A 1-V-O {Digsected Diagrams),
140

Tuned Anode Receiver, A (Dissected Dingram),
620, G5
Neutralising (Hints and Tips), 585 (20, 803
“CThe Wireless World Five,"” 784
Neutrosouic Seven, lgrauic (Broadeast Receivers), 461
New Apparatus, 19, 59, 123, 151, 203, 240, 264, 3305,
G4, 302, 422 7, 494, 530 9, G636, GUS, 728
768, 797, 823, B3R

B

Newcastle Inlirmary, Wireless Installation at the, 790
24)

New FFour-Electrode Valves, 524
New York-London Wireless Tclephone Service, The, 1
New Zealand, Amatenr Stations in, 724
News From the Clubs, 12, 55, 80. 115, 142, 161, 212,
G, 205, 332, 362, 380, 424, 450, f03, 541,

3 GUB, TAZ, THH, TUG, BL2

Nesi War, The, 243

Nickel-Plated Metal, Soldering to, 815

Nite High-Tension Batteries, 87

Noisy Contacts, A Cure for (Hints and Tips}), 648

Nou-Radiating Receiver (Pat. 252,6M), 274

Korwegian Amatenrs, List of, 551

Notes and (Jueries, Transmitters’, 20, 43, 70, 100, 144,
158, 206, 204, 268, 283, 320, 344, 392, 421, (00,
535 B0, GO3, 632, 673, 692, 724, 742, 780, 825

Novel Grid Condenser and Leak, 123

Novelties, KReaders’, 10, 38, 82, 112, 162, 20H, 250, 284,
A1, 414, 955, 484, LY, 644, GO7, 765, 784

“ Nycleus ** Receiver. Long-Wave Unit 1or the, 611

Receiver, Modifving the (Hints and Tipsj, 447

- Receiver, Short-Wave Unit tor the, 127

Receiver, The, 543

Ohsolete Circuit, An, H07

Orphean de Luxe Loud-Speaker, 288

Oscillating Crystals : Recent Researchi with Low Fre-
quency Oscillations, 458

Oscillation, Uncontrollable, 802

Oscillator, Valve (Pat, 258.257), 432

Over-Amplification (Hints and Tips), 101

Overloaded, 706, 724, 804

Panel Brackets, 250
Panels, Euamelled, 644

Preparing {The Set Builder), 113
Parchment Diaphragm Loud-Speaker, 240)
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Parliamentary Reports, 232, 2538, 324, 387, 424, 457,
493, 835
P.D. Volume Contral, 601
Phoue Connections, 284, 644
Phototelegraphy and ‘Television, 476
Picture Trausmission, Commercial, 510
Piiot Art Dial, 530
Plug and Jack, \Wearite, 823
and Socket, A New, 288
Connector, A Multi-Contact, 728
—— -in Coil, Multiple (Pat. 265,301), 670
-in Coils in H.F. Couplings, 678
Pocket Moving Coil Voltmeter, 270
Point-to-Point Tests in Theory and Practice (Dis-
sected Diagrats), 16, 50, 72, 102, 110, 170, 106
Polarity Indicator, The Neon Lamp as a (Hints and
Tips), 630
Polar Neutralising Condenser, New, 60§
Portable, Building a (Hints aud Tips), 726
—— Loud-Speaker Set, Houe , 628
Receivers : Buyers' Guide, 639
Recciver T'ypes, 651
—— Sets (Hi and Tips), 381
Tester, 5349
The Motorists’, 576
Portables, Valves for (Hints and Tips), 517
Possibilities of Finpire Broadcasting Proved, 773
Post Otfice Fatrol Van, 136
Polentiometer, A New, 335
Power Amplitication with low Voltage H.T., 515
— Awplitier for 40 Volts H.T., 546
Practical Hints and Tips, 15, 44, 71, 101, 134, 169, 185,
235, 251, 284, 821, 351, 381, 415, 447, 445, HLT,
552, 585, G190, 648, 687, 726, THI, 745, K13
Poiuts in Design and Consiruction (Dissected
Dlagrawms), 236, 252, 20, 322, 352, 382, 410,
148, 408, 518, 553, 5B, 620, GAD, GSK, 727, 753,
87, 815
Prefixes, Amaieur lnternational, 56, 188, 206, 268
03, 724
Preveuting Radiation (Pat. 250,1461), 566
Problems of Aerial Copling, 738
_ Readers’, 30, 60, 4, 124, 15
308, 3. 0, 44, 1306, 472, HOG,
05, 7 TT0, B30
Progranunes, Arrangetment of, 91
Programume Suggestion, A, 31
— Sugyestions, More, 215
Protected Plug, A (1.1.C.), 88
I'rotecting Cabinet Polish, 644
the 11T, Batwery, 772
—— Valves and Batteries (Hints and Tips), 415
Push-Pull Amplitier, 765

2, 184, 214, 244, 278,

AT2, 606, 676,

Quality, A Campaiyn for, 1845

Demoustration, B.B.C., 317
CQuality Four,” B.B.C., 354, 705
— Three "—'I'we-Range Broadeast Receiver, 218,

2063

Quartz Crystals, Mechanical Properties of, 202
Queen’s Hlall, Fate of the, 324

Hall, The B.B.C. and, 70#
Quivscent Telephony (Pat. 252,027), 454
QS Cards, 3331

Radiation, I'reventing (Pat. 250,469), 566
Radiax, H.I". Choke, 14
Radio Frequency Amplifiers, Measuremcuts o, 131,
171, 199, 237
-felephony Experiments at Crovdon, 202
-Telephony Svstems, Seeret, 713, 763
Radion B. and 525H. (Valves We Have Tested), 383
Panels, 79
R.C. Threesome Broadcast Receivers, Ediswan (Bioad
cast Receivers), 233
Reactance Unit, Martinphone, #Y
Reaction Adjustinent (Hints und Tips), 447
Backlash, 474
Condensers, 706
——— Control (Pat. 263,258}, 306 ; (VPat. 233,072), 453
Reactor Vuive, The (Hints and Tips), 619, 514
Reiclers’ Noveltics, 10, 28, 82, 112, 162, 205, 230, 284
331, 414
~— Problems, 30, 60, 90, 124, 102, 184, 214, 244, 278,
308, 338, 370, 404, 436, 472, 506, H42, 472, G
637, 676, 705, 736, 770, 502, 834
Re-calibrating a Milhammeter, 235
Recciver Design (Editorial}, 7:3y
Etficiency, 371
Receiving long-Distance Stations Satisiactocily, 572
Recent Inventions, 29, 183, 132, 602, 818
Rectifier, An Interesting (Pat HOW RG]
Reducing Anode Carrent (Hints and Tips), 72
Reed Mounting (Pat. 261,506), 183
** Reflex ”” Consideratious, Some (Hints and Tips), 644
- Diflicutty, A, XM
Rellex Receiver, Siugle-Valve, 132, 170
Regenerative Detectol *. Receiver,
Diagranis), 236
Regular Broadcast Transmissious, 760
~——— Transmissious, 712
Reinartz Circuit, 162, 352
—— Receiver with L.F. Amplifieation, A Single-Coil
(Dissected Diagrams), 32
Reisz Mic rophane, Another (Pat. 258,542), G70
Reith, Sur John C. W, Kt., 44, 125
Relay Circuit, Resistance-Coupled, 67
for Morse Recording, A New, 262
Remedy for Empire Station Delay, 305
Remote Control Unit, Simple, 467
Repairing Mouldings, 484
Reproduction, High Quality, Y2
Research Station, Ditton Park, 740

\ (Dissected

Resin-Cored Solder, 288
Resistance Amplifiers, Sources of Distortion in, 395
Capacity L.F. Unit, A {Hints and Tips), 49
— Capacity Values, 506
-Coupled Amplifiers, 196, 382, 404, 416
-Coupled Receiver for Short Ranges, A Two-
Valve (Dissected Diagrams), 290
-Coupled Kelay Circuit, 67
-Coupling Condenser, Dubilier, 601
or Choke Coupling, 370
Problem, A, 124
Transformer L.I'. Amplifier, A {Dissected Dia-
grains), 496
R.I. H.F. Choke, The, 203
Rising Resistance, A, 772
Run-Down H.T. Batteries, 542

Sac Leclanché Cells, 617
Safeguarding the Valves {Hints and Tips), 649
Savoy Hill, A Tour Round, 154, 186, 225, 253, 298,
B 8
Schinel! Suag, A, 418
Schools, Wireless in, 75
Screened Wire, 467
"' Screens ' or ** Screened ' Coils, 637
Screw-Cutting Ebonite Tube, 205
-Driver Hint, A, 484
-Drivers, Instrument, 468
Secret Radio-Telephony Systems, 713, 76¥
Selective 1wo-Valve Receiver, A, 139
Selectivity, 506, 585, 687
or Sinplicity, 804
Separating H.1°. and L.F. (Hints and Tips), 552
Seriec or Parallel, 572
Set Builder, The, 1, 83, 113, 141
Shorting 'lug, 647
Short-Wave Coil Construction:(Pat. 203,259), 432
-Wave Hints, Some (Hints aud Tips), 813
-Wave Marine Wireless Equipment, 204
-Wave Oscillator (I'at. 261,350), 1169
-Wave Receiver (Eddystone), A, 169
-Wave Reception, Loose Coutacts and (Hints and
Tips), 814
-Wave Stations, List of, ¢
-Wave Tests from WGY, 675
—— -Wave Transmissions, 816
-\Wave Transmission (Pat. 2.12,653), 432
-\Wave Transiission Round the Earth, 856
-Wave Uit for the Nucleus Receiver (:30/100
Metres), 127
-Wave Waveweter, Calibrating a, 320, 818
Waves, The Reactor Valve on (Hints aud Tips},
514
Side-Play in Condenser Spindles, 414
Siesuens Grid Battery, New Feature of the, 823
Signal Fading Measurements, 32
Strengths, Measuring (Hints and Tips), 351
Silent Period, The, 279, 330
Simple Renote Control Unit, 467
Switching Device, 10
Test tor Overloading, \, 724
Siinplifving the Eliminator, 140, 648
* Single-Coil Reinartz ™ Receiver with L.F. Awpli-
lication. A (Dissected Diagrams), 322
Single-Layer Coils, Inductauce of, 278
-Valve and Crystal Retlex (Dissected Diagrams),
653, HrG
Valve Circuits. 705
Slow Motion Drive (I%at. 261,476), 213
Smoothing Direct Current Supply (Pat. 241,144}, 27
Soap and Seecotine (Hints and Tips), 726
Solar Ectipse Fests, 7583
Solder, Resin-Cored, 288
Sollerig Fluxes, 82
Hlints, 112, 169, 414, 725, 785
(The Set Builder), 13
to Nickel-Dluted Metal (Hints and Tips), 815
Spacers, 49, 112, 2035, G497
Spade and Tag Counectors, 203
Ferminals, 112, 205
Spunish Amateurs,
Spiral Earth Tube (Pat. 265,384), 02
Stable High-Frequency Awmplifier (Pat. 240,941), 274
H.1 . Coupling Unit, 644
Stentor 4 (Valves We Have Tested), 383
Stereophouic Reeeption, 117
Sulphuric Acid, Acenmulator, 451
Sumumer Wireless (lditorial), 6:39, 640
Superheterodyne, Experiments with the (Hints and
Tips), 15
. The First, 137
Super-Regeneration, 271
Supersonic Transformers, 21
Switching Deviees, 10, 251, 607, 736, 804
Svuthetic Galena, Making, 774

Talking Film Systet, A New, 45
Tantalum Rectifiers, 172
Tapped Anode Resistanees, 677
T.C.C. Condenser Madification, 823
Telephones, Fanlty (Hints and Tips), 195
Telephony, Quicseerit (I%at. 252.027) 454
Televisiou (Editorial), 475, 67¢

i Awerica, 16, H2()

— in Sight ? s, 560

Mhototelegraphy and, 175
Tester, Portable. i34
Testing a Crystal Set (Hints and Tips), 352
~—— Device, A (Hints and Tips), 32

" Everyuan ” Coils (Hints and Tips), 447
—— for Continuity, 331
——— Valves, 30
Test Your Valves, How ta, 425
Thermoelectric Generator, A (Pat. 265,516), 66y
Three-Range Milliamuneter, 468
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Three -Valve Frame Aerial Set, 404
— -Valve Receiver, 803
-Valve Set, Cosuios (Broadcast Receivers), 103

Throttle Control (Hints and Tips), 50

Tinning Bath, 250

Toue Countrol of Loud-Speakers aud Sets {Hints and
Tips), 644

Toroidal Coil (Pat. 257,564), 453

Tour Round Savoy Hill, A, 134, 186, 225, 253, 209, 325,
3838

Tracing a Circuit (Hints and Tips), 321
I‘aults, 752
Tracde Notes, 29, 88, 111, 168, 204, 287, 330, 3060, 394,
469, 480, 528, 694, 638, TN}, 711, 775, 832
Transatlantic Telephony, 61
Transtoriner Bpbbius, 178
~ By-Pass Condensers, 677
Ratins, 802
Spacers, 144
Transtormers, ** All-Wave Four
HEd
for the New A.C, Valve, 177
, LT, (Lints and Tips), 170
, Supersonic, 21
, Ustng Burnt-Out, 744
Transmissions, ldentitying, 215
, Regular, 712
, Short-W , 816
Transinitter, Crvstal Controlled, 149
Transiiitters’ Notes and Queries, 20, 43, 70, 100, 144,
5 , 844, 3402, 421, 500,
2, 724, 742, T84, 825

(Hiots and Tips),

38, a1, S, 632, 67
Transmitting Licences, 472,
on 45 Metres, 817
Tuned Anode Receiver, A Neutralised (Dissected

Diagrium), G20, 636
sivers, Use Good Grid Coudensers
and Tips), 815
5, 370

Two-Range All-Station Receiver, 717, 7156
Range Broadeast Receiver, Quality Three, 216,
263
—— -Range Radio Frequency Tran=forier, 2t
Stage L.F, Amplifier, A" (Dissected Diagram), 102
— -Station Crvstal Set, 246
-— -Station Crystal Set, Four-Flectrode Amplifier.
for, 280
~— Trans{onuers versus Transformer and Choke, 184
-Valve Broadeast Receiver, Au Etficient, W)
-Valve Detector-I..F. Receiver, A (Dissected
Dingrams), i
-Valve Receiver, A Selective, 13t
-Valve Resistance-Coupled Amplifier, A {Dis-
sected Diagram), 196
-Valve Resistance-Coupled Receiver for Short
Runges, A (Dissected Diagrams), 240
Volis tor Efficiency, G38

*“ Universal Three *’ Again, The, 506

Valve Cireuits, Mains Supply for (Pat. 261,110), 183
Classitication (Huuts and Tips), 4115
Contact, 484

- Filaments in Series, 804
Holder, Compact, 304
— Iusulation (Hints and Tips}, 786
Manutacture, Modern, £06
, The (Editorial), 105
, Worle's Larzest, 713
Vibration, 331
Valves and Battetics, Protecting (Hiuts and Tips), 415
and Valve Prices, 575, 707
for "' Everyinan Four ™ Receiver, 152, 3u8
tor Portables (Hints and Tips), 517
, How ta Test, 425
——, Safeguarding the (Hints and Tips), 649
, Testing, 30
We Have Tested, 147, 361, 383, 5363
Variable Condenscrs, 232
Vernier Condenser lmproveinent, 455
Voluueter, The New Weston, 123
Voltineters {Hints and Tips), 751
Volume Control, 60, 244, 495, 573, 604, 126, 706, 751

Wander Plug Councetions, 82
Wavelength, Bruadeasting on a Common, 52
Wavelengths, Below the Broadcast, 839
Wavemeter Absorption, 824
Cirenit (1’at. 261,9%05), 183
15,230 Metres, G.R.C., 394
Muodification, 205
Wearite Plug and Jack, 823
Westminster, Wireless at, 282, 258, 324, 387, 424, 457
193, K25
Weston Meter Switch, 768
Voltmeter, The New, 123
Wet HUT. Battery. 161, ¢
Wide Range Broadcast $ 107
Wilson Eliminator Transtormer, 768
Winding Frame Aerials (Hiuts and Tips), 650
Wireless and the Eelipse, 109
Engineers in T'raining, 221
in Schoals, 7
 Wireless World Five,” Neutralising the, 784
World Five.” The, 5, 39
Wiring Hiut. 162, 6544
Procedure (Hints and Tipe), 447
the " Evervinan Four,” 304
(The Set BRuilder}, 51
Wood Stain and Polish, 284
Woodworking (The Set Builder), 141
World's Largest Valve, The, 743
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Around the Branches, 39, 43, 47, 52, 55, i9

Branches, Around the, 39, 43, 47, 52,-55, 59
Broadcasting Anticipated, 51

Chandos House, 38
Chronicle of Pherdup, 43
Correspoudence, 54, 58

Empire Broadcasting, 67
Extraordinary Affair at Surbiton, 54

Gloucester ltepeater Station, 46

How the Leazue Has telped the Listener, 49

Absorption Circuit, A Multi-Range, 357, 35 3, 369

—— Wavemeter, 824, £30. 831

Accumnlator Terminal Pillar and Fuse, 10

A.C. High Tension BRattery Eliminator (dissected
Diagramn), 763, 787

Valve, Transformers for New, 177, 178

Adaptor for Small Type Anode Resistances, 112

AE.G. Portable Two-Range Voltmeter, 270

Aerial Insulator of Low Self-Capacity and Long

Leakage Path, 38
——, The Commnal, 533
Aircraft Radio Beacon Inaugurated (Dr. G. Burgess),

78
“ Albatross *’ (The Complete Lightship), 25
Alcantara, Jhe (The Last Word in Maritime Wireless),
323, 324
All-Station Receiver, Two-Range, 717, 718, 719, 720,
721, T2, TAG, 746, T47, TI8, T40
— -Wave * Four,” 514, 520, 521, 522, 52:
GO7
“ All-Wool ™' Loud-Speakers, 728
Alpine Station, An (Austrian Tyrol), 628
Alnminiumn Panel, Fignred, 494
Amatenr Stations :
G 2AI, Mr. C. H. Young. 825
G 5DC, Mr. W. T. Aked, 746
G 5IW, Mr. Percy Cox, 224
G 5IKZ, Mr. K. Mitehell, 283
G HXQ, Mr. ). €. Adams, 724
B CHZ, M. Maurice Meunier, L44
BKS 3%, Mr. B. C. Bedwell, 636
EK 4AEOQ, Herr K. Rerger, fiQ
1 KZB, Tokvo Elegtric Co., 296
NU 2EB, Mr. Boyd Phelps, 483
NU 3AHL., Messrs. F. F. Priest and €. B, Knight, 460
NU 9CIM, Mr. \W. |, Mashek, 673
SMTN, Mr. Caran Kruse, 143
, Mr. 1. Pearee, 193
Amatenrs and the Eclipse (R.S.G.B. Wavemeter), 824
« Ambuscade,” H.M.S. (Destrover Wireless), 527
American Side, On the (oulton, Maine), 74
Television Device (Dr. 5. I, \V. Alexanderson), 46
Atnerica, Television i, 56U
Anode Detector with ‘Two Kesistance-Coupled L.F.
Amplifiers (Dissected Dingrains), 382, 416
Auti-Phonic Adapter, 269
Arcolette Receiver, ‘The, 344
Armstiong Super-Regenerative Receiver Mounted on
13.5.\. Motor (ycle, Portable, 402
Atlas A.C. Batterv Eliminator, 422
Atmospherics, The Range of (Records of Trans-
nissions), 330
Australian Beam Service (Central
London), Hhi2
Reamn Service (Marconi Receiver at Skeguess), 442
— Ream Tests Successful (Grimsby Transmitting
Station), 366
Austrian Trains, Wircless on, 105
“ Aatocar,” Reproduction from the, 387
Automatic Receiver, An, 431

3, 524, 585,

Radio Oftice,

Baseboard for Use with Components on Bath Sides, 10
Rattery Conuector, Inexpensive, 284
— Connectors, orcelain, 351
Lliminator, An A.C. High-Tension {Dissected
Diagrams), 53, 787
—— Eliminator, A .. High-Tension
Diagrams), 088, 727
—— Eluminator, Atlas A.C., 122
— Etiminator Condenser, Hyar:
Eliminators (Diagrams), Pl
— Leads, Method of Tenninating, 7384
- Polaritv, 251
B.B.C. Ouality Demonstration : Sets Recormmended,
317, 318, 310
—— “ Quality Four,” bAd, bih, 56, 558
— Transimissions, The Coustancy of {Curves), 148,
499
Two- and Three-Valve Receivers Recommended
by, 457, 485, 486, 457, 188, 180, 490, 491
Beam Aerial at Grimshy, 37%
Receiving Station, Vendas Novas, Lisbon, 37

{Dissected

“ BIE.S.T." Connector, 57
Bobbin Transformer, 178
Bowls Match {A Popular Broadcast), 734
Bowyer-Lowe Break- Jack, 264

Brackle{' Major G. (An lnmovation at Croydon), 292
British Wireless Dinner Club, The, 424

" Belgian Amateur, A (M. Manrice Meunier« f Mous), 144
R 1

THE LISTENER

Keston Receiving-Station, 42

League Handbook, The, 54

Lipk in the Chain, A, 46

Listener, How the League Has Helped the, 44
Listeners’ Committee, The, 41, 45

Membership, 53
Mortse Interference to Broadeast Reception, §)
Music Halls, The Problem of the, 53

Northern Campaign to Increase Membership, 54

Parliament and Wireless, 50
Phedup, The Chronicle of, 43

ILLUSTRATIONS

Broadcast Gramophone Equipment, Combination
(Fligh Quality Reproductian), 2, 93, 94, 95, 9,
a7, 98, 99

Broadeasting, Outdoor, 671

Sporting Events, 285, 280

Station, XODK, 254

the Grand National, 366

Broadeast Listener, Trials of the, 833

Receivers, 47, 150, 160, 233, 234, 203, 353, 354,

461, 462, 463, b1, 562, 758
Reception, Empire, 806, 07, 808, 809, 810, 811
Set, Wide Raunge, 62, 63, 4, 65, 107, 108, 1049,
110

— Transmission of Photographs in Anerica, 146G

Hrooins at the Masthead, 708

Brosse-Wave Inductance, The, 335

13.T.H. Bt and Bj Valves and Cartons, 565

- Loud-Speaker, A New, 636

—_ Serics of Valves {Curves), 563, 564

Built by an Amateur {Mr, Charles A. King), 232

Bullard, Rear-Admiral William H. G., 386

Burgess, Dr. G, {Aircraft Radio Beacon Inaugurated),
788

Buyers' Guide : Portable ivers, 659, 600, 661, (62,

663, 664, 665, 666,

Cabinet, A New “ Everyman Tour,” 636
—— by G. G. Amibatielo & Co., Ltd., 569
by W. & T. Lock, Loud-Speaker, 7497
Three, Gambrell, 154, 160
Cahinette Amplion, The, 270
Calamity in Germany, A (Konigswusterhausen), 534
Calibrating a Short-Wave Wavemeter, 324
Cason Valve Holder, 304
Castelnau, Short-Wave Transmitting Gear for Com-
mnnication with, 401
C.A.V. Variable Filament Kesistance, 5%
Ceiling Rose Used as Lond-Speaker Jack, Porcelain, 82
Chakophone Coils, 728
Chief Scout Broadeasts, The, 293
Choosing the Right Valve, 417, 418, 419
Clip for Attaching Grid Batleries to Baseboard or
Cabinet, 87
— Mounting, Dubilier, 768
Coil-Driven Diaphragm Loud-Speaker Design, an2
373, 374, 875, 376, 377, 440, 441, 442, 443, 444,
445
—— Driven Loud-Speaker with Permanent Magnets,
689, GO0, GO1, 692
_ Supports from Empty Film Spools, 162
- Winding, 414
Colvern Bakelite Coil Former, New, 19
Commercial Ticture Transmission, 510, 511, 612, 513,
514, 515, 516
Comununal Aerial, The, 533
Complete Eliminator, The, 310, 311, 312, 313, 314,
315, 316
—— Lightship, The {** Albatross ), 25
Condensar Dials, Quick-Setting Device for, 162
Cone Diaphragm Construction, 414
— — Loud-Speaker, Enclosed, 102
Counecting Phone Tags in Series, 644
Constaney of B.3.C. Transmissions (( urves), 498, 499
Contact Clip for Short-Wave Coils, 112
Coutrasts, A Study in, 694
Control Room in Miniature, A (Ideal Home Exhibition
Model), 297
Cosinos Three-Valve Set (Broadcast Receivers), 103,
104
Cossor Point One Two-Volt R.C.
Teste), 147
Stentor Four (Valves We Have Tested), 147
Crossley Model §-m) (lroadcast Receivers), 758
Crovdon, An lnnovation at, 292
Crystal Controlled Trausmitter, 449, 450
Detéctor with L.F. Aniplitier (Dissected Dia-
grams), 72
Keflex, A Single-Valve and (Dissected Diagrams},
553, 58
—— Set, Two-Station, 246, 247, 248, 249
Crystals, Oscillating, 458
Cutter for Grooving Spacing Strips, 49
Cutting Thread on Ebonite Tube for *“* Eve ryman's
Spacers, 205

(Valves We Have

Damping OQut Valve Vibration, 331

“ Davenset " Portable II., The (Broadcast Receivers),
561, 562

Deckorem Battery Cable Plug, 269

6

Problem of the Music Halls, The, 53
Progtammes, The, 37, 68

Receiving Licence for Hospitals, 50
Registration of Traders, 38, 42, 46, 60

Sandy’s Resolution, 38

Star Tnrns, 53

Sunday Programmes, 53, 57
Surbiton, Extraordinary Affair at, 54

Technical Department, 43
Traders, Registration of, 38, 42, 46, 60
True Story, A, §8

Demonstration Receiver, Special, 189, 190, 191, 193
Destroyver Wireless (H.M.S. ** Ambuscade "), 527
Diaphragins, Loud-Speaker, 345, 346, 347, 848, 349
" Dimic Four,” The (Broadecast Receivers), 353, 354
Direction Finding, Simplified, 423
Director-General of the B.B.C. (Sir John C. W. Reith,
Kt.), 44, 126
Dissected Diagrams, 16, M0
252, 290, 322, 352
H86, 620, 650, 88, 727,
Distortion, Sources of (Curves),
Ditton Park Research Station, 740, 741, 742
Dorwood Griil Condenser and Leak, 123
Dubilier Clip Moumting, 768
Resistance-Coupling Condenser, 601

140, 170, 196, 236,
, 448 3, 553,

Earth Pin, Wire-\Wound, 539

Eastwari! Bound (Mr. C. C. N. Wallich), 242

L:bonite Spacers for ** Everyman  Coils, 38

Eclipse, Amateurs and the (R.5.G.B. \WVavemeter), 824

‘Tests, Solar (Diagram), 783 -~
———, Wireless and the, 709, 10, 7L
Eddystone H.F. Choke, 601
~ Short-\Vave Receiver, 469

Ediswan “* Loten " Accumulator, New, 19

___ R.C. Threesome Broadcast Receivers, 238, 236

—— R.C.2 (Valves We Have Tested), 148

Eelex Terminal, 151

Efficient H.F. Amplitication on Normal and Long

Wavelengths (** All-Wave Four '), 4901

Electrode Construction in the New K.L.I. Valve for
A.C. Mains, 249

Eliminator, The Complete, 310, 311, 312, 313, 314,
315, 316

Trausforiner, Marconiphone, 393

“Transformer, Wilsou, 768

Empire liroadeast Reception, 806, 807, 808, 804, 810,
811

Enclosed Cone Loud-Speaker, 602
lirskine-Murray, Dr. Jawmes (A British
I'ioneer), 231
“ Evervinan ” Coils, Ebonite Spacers for, 18
Four ** Cabinet, A New, 636
Spacing Strips, 112
Fxteusion Jack, H.AH., 699

Wireless

Fzr:lda!, Michael (Commercial Picture Transmission),

bl

Farrand Cone Loud-Speaker, 494

Field Day at Mill Hill, 648

Duvr Season, The (Tottenham Wireless Society),

675

_— Use, Complete Trausmitter for (Marconi U.C.1
1 kW), 43

Figured Aluminium Panel, 494

Tilamentless Valve, Marconi-Osram K.L.1., 115

First l'ortugiiese [nternational Wireless
{Altragide), 197

Flexiblte \Wander Plug Connections, 82

Flving to Broadcast Music, 766

¥orino Condenser, New, 530

Forty-Five Metres, Transmitting on, 817, 818, 819,
220, 821, 822, 823

Four-Electrode Amplifier for the Two-Station Crystal
Set, 280, 281, 282

— -Electrode Valves, New, 529

Station

Gala Night at Golders Green, 55

Galena, Making Synthetic, 774, 775, 776

Gambrell Cabinet Three {Broadcast Receivers), 159,
160

Gecophone Condenser Hint, 539
L. and D.”” Model (Broadeast Receivers), 47, 48
General Radio Two-Valve Set (Broadcast Receivers),
2038, 201, 295
Germany, A Calamity in, 534
, Running Commuentaries in, 609, 756
, Studio Design in (Cologne), 86
Giljay Rotary Transformer, 240
(ilasgow, A Visit to, 126
Gloucester Repeater Station, The, 466
Glow-Discharge Relay for Morse Recording, 262
Golders Green and Flendon Radio Society (Near the
End of a Perfect Day), 812
G.P.0. Station, Rugby (Transatlantic Telephony), 84
Gramophore Reproducer with 20ft. Horn, 345
Grand National, Broadcasting the, 366
G.R.C. Variometer, 335
~—— Wavemeter, 15/230 Metres, 384
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Grid Battery Clips (A. H. Hunt, Ltd.), 335
~—— Condenser and Leak, Dorwood, 123

——— Leak Clip (]. J. R., Ltd.), 123
Grimsby Beam Station, The, 335, 356, 378, 37

Hacknosyll{adio Week (Mr. F. Donovan Demounstrating),

H.A.H. Extension Jack, 604

Hammarlund H.F. Intervalve ‘Transformer, 699

lartel 60-Volt Wet H.T. Battery, 270

“ Hartley” Receiver, A Single-Valve (Dissccted
Diagrams), 16, 518

Heaviside Layer, The, 2 3, 4

H.I*. Amplifier with Anade Detector, A Modern, 118

Choke, R.1., 203
— Transtormer Connections, 614

High-Frequency Choke Coil—Dimensions of Former, 60

Hillnorton, The New Transatlantic Telephorie Service,
11

Hinderlich Crystal Detector, 636
Home Portable Loud-Speaker Set, 595, 596, 597, 548,
629, 630, 631, 632
How to Meet a Heat Wave, 593
to Test Your Valves, 425, 426, 427, 428
H.T.C. Battery Plug, 88
H.T. Eliminator with Full-Wave Rectifier (Dissccted
Diagrams), 815
— from the Mains (Diagrams), 779, 780, 781, 782
Supply Unit, Igranic, 303
Hub of American Radio, 119
Hydra Battery Eliminator Condenser, 422
Large Capacity Condensers, 364

Ideal Home Exhibition Models (Studio and Coutrol
Room, 2LO}), 241, 297

lgr;mic4 N,eulrt;)souic Seven Broadeast Recciver, 461,

H2, 46

Improved Loud-Speaker Horu, 250

In a Russian Village, 5)2

Increasing the Diameter of Condenser Spihdle, 781

luexpensive Battery Connector, 284

Innovation at Croydon, An (Major G. Brockley,
D.S.0O), 202 :

Instrument Screw Drivers, 168

insulating Supports for Short-\Wave Coils, 432

lmcrchasngcablc H.I*. ‘fransformer, * .All-Wa\'c Four,"”
585

—— Transformcrs, Wearite, 700

J.J.R. Connectors and Terminals, 88

King, Set Built by Mr. Charles A, 232

K.L.I. Filamentless Valve (Marcol Osramy), 115

Valve for A.C. Maius, Electrode Conuections in
the New, 239

KODR, Broadcasting Station, 259

Lamplugh Potentiometer, 335
Ll U aud_l)." Gecophone Model (Broadcast Receivers),

O

Last Word in Maritime Wireless {the ** Aleautara *
3o

Layout (The Set Builder), 83

Leclanché Cell for Constructiug Wet H.T. Battery
151, 203, 617, 618

Leion Batiery Elitiinator, 569

L.F. Amplifier, A Two-Stage (Dissectex] Diagrams), 102

Amplifier Units, 340, 341, 342, 343
Uunit, Resistance Capacity, 44

Lightship, The Complete (“ Albatross '), 25

Lisbon Beam Receiving Station, Vendas Novas, 37

Logarithmic Condenser, The, 621, 622, 623, 624, 625

Long Before Broadcasting (Marconi’s First Experi-
mental Apparatus), 799

Longton L.T. Battery Eliminator, 797

Long-\Wave Unit for the Nucleus Receiver, 611, 612,
G13, 614, 615

** Loten "’ Accumulator, New Ediswan, 19

Lotus Break-Jack, One-Hole Fixing, 87

—— Telephone Plug, 151

——- Two-Pole Switch, 87

Loud-Speaker Cabinet by \W. & T. Cook, 797

—— -Speaker Construction, 163, 164, 165, 166

——— -Speaker Design, Coil-Driven Diaphragm, 372,
:i:i'g, 374, 375, 376, 377, 440, 441, 442, 443, 44,
4

—— -Speaker Diaphragms, 345, 346, 347, 348, 340

——— -Speaker Hormn, 250, 364

—— -Speaker Jack, Wearite, 823

——— -Speaker with Permanent Magunets, Coil-Driven,
689, 690, 691, 692

~—— -Speakers on the Front (Southend), 594

Lustrolux and Radion Six-Volt Valves, 384

** Magician,” The Motor Launch, 101

Mains, H.T. from the (Diagrams), 779, 80, 781, 782

Mandem Dial, 494

Mansbridge Condenser Connectlons, 697

Marconi and Osram D.E.H.612 (Valves \Ve Have
Tested), 148

Marconiphone Eliminator Transformer, 393

== Trans{ormer, 178

Marconi Picture Trausmisslons, 387

———, Signor Gugliclmo (Thirty-One Years Ago); 137

U.C.1 § kW, Transmitter for Field Use, 43

Marconi's First Experimental Apparatus (Long Before
Broadeasting), 749 ]

Maritime Wireless, The {The
** Alcantara "), 523

Martinphone Reactance Urit, 50

Measurcuents on Radio-Frequency Amplifiers (Dia
grams), 131, 132, 143, 134, 135, 171, 12, 73y
174, 175, 176

Mechanical Properties of Quartz Crystals, 203

Melbourne, How It's Done in (Hubert Opperman), 334

Last \Vord in

o T T S o

M.H. Baseboard Rheostat, 530
Switches, New, 468
Mill Hill, Field Day at, 68
Milliammeter in Receiving Circuits, The Use of a, 495
-, Three-Range, 168
Modern Valve Manufacture, 406, 407, 498, 109, 410,
411, 412, 413
Modified Reinartz Circuits, 352
Moscow, Great Komintern Broadcasting Station, 456
Motorists’ Portable, The, 576, 577, 578, 579, 580, 581,
_ h82, 583, 584
Multiple Plug-in Coil (Pat. 265,301}, 870
Multi-Range Absorption Circuit, A, 357, 358, 359
-Vlalge Prize-winner Constructed by Mr. A. \Webb,

f
Multiway Plug Connector, A, 728

National Broadcasting Company of America, The, 587,
588, 589, 500, 591

Near the End of a Perfect Day (Golders Green and
Hendon Wireless Society), 812

.\'culrali;(;d Receiver (Dissected Diagrams), 140, 620,
.

Neutralising Condenser, New Polar, 602

Newcastle Infirmary, Wireless Installation at the, 790

News Bulletin, Open Air, 702

New York, Telephoning to (Mr. E. H. Shaughnessy,
0.B.E), 45

Night Brigade, Oue of the (Mr. H. Joues, Liverpool),
N7 )

Not a Transmitter! 108

.Nucleus Receiver, Long-Wave Unit for the, 611, 612,

6513, 614, 615
Receiver, Short-Wave Unit for the, 127, 128, 129,
130

Open-Air News Bulletin (Russia), 702
** Open-Air " Newspaper, ‘T'he, 657
Orphean de Luxe Loud-Speaker, 288
Oscillating Crystals, 458

Ontdoor Broadeasting, 671

Panel Brackets, 250
Mounting Perikon Detector with - Removable
Cap, 203

Patrol Van, Post Othce, 136

Perikon l)otc)c;tor with Removable Cap, Panel Mount-
ing, 20

I'hilip  Short-Wave  Station,
Advertising the, 610

Phone Connections, 284 &

Photogrug:hic Film Spool Used as H.T. Choke Former,
15

Racmaeker Cartoon

Photographs, Broadcast Transmission of, in America,
146

Phototelegraphy and Television, 476, 477, 478, 479
Picture Transmission, Cominercial, 510, 511, 512, 513,
514, 515, 516
Pilot Art Dial, 530
Plug and Socket Connector, New. 288
-Connector, A Multivay, 728
-in. Former tor Interchangcable FL.I:.
former, 647
Palnt-to-1'oint Tests in Theory aud Practice (Dissected
Diagrams), 16, 50, 72, 102, 140, 170, 196
Poland’s New Station, Warsaw, 208
Polar Neutralising Condeunser, New, 602
Popular Broadeast, A {Bow!s Match), 734
Porcelain Battery Connectors, 351
Ceiling Rose Used with Loud-Speaker Jack, 82
Portable Armstrong Super-Regenerative Receiver
Mounted on B.S.A. Motor Cycle, 402
Loud-Speaker Set, Hoine, 593, 596, 597, 598, 629,
G630, 631, 632
Receivers (Buvers’ Guide), 659, 660, 661, 62,
663, 664, 663, 666, 667
Receiver 1vpes, 651, 652, 653, 631, 655
Testing Outfit, 539
, The Motorists’, 576, 577, 578, 579, 580, 581, 582,
583, 584
Portuguese [nternational Wireless Station {Alfragide),
197

Traus-

Post Office Patrol Van, 136

Potentiometer, Lamplugh, 335

Power Amplifier for 40 Volts, 516, 547, 548, 49, 550
Premier Baseboard Mounting 1.F. Choke Coit, 468
Preparing Panels (The Set Builder), 113

Programme, Getting Out a Snappy,

‘‘ Quality tour,” B.B.C., 554, 555, 136, 538
Three,” Two-Range Broadcast Receiver, 216, 217,
218 219, 263, 264, 265, 266
Quartz Crystals, Mechanical Properties of, 203
Quick-Setting Device for Condenser Dials, 162
Q.R.P. Transmitters (An Impromptu Transmitter), 765

Radiax H.F. Choke, 19
Radion Dial, New Type, 59
Six-Volt Valves, Lustrolux and, 384
Raemaeker Cartoon Advertising the Philips Short-
Wave Station, 610
Range of Atmospherics, The (Records of Transmis-
sions}), 330
R.C. Threesome (A Handsome Prize), 825
Threesome Broadcast Receiver, Ediswan {Broad-
cast Receivers), 233, 234
Ready for Accidents (Spare Valves at Daventry), 179
Reflex Receiver, A Single Valve {Dissected Diagrams},
170, 553
Regenerative Detector-1..F. Receiver,
Diagram), 236, 252
Regentone D.C. Battery Eliminator, 269
Reinartz Circuits, 162, 352
Receiver with L.F. Amplification, A Single-
Coil (Dissected Diagrains), 322

A (Dissected
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Reisz Microphone, Cross-Section of, 670
Reith, Sir John C. W.,, Kt. (Director-General of the
B.B.C)), 44, 559
Remote Control Unit, Simple, 467
“ Renown,” Wireless on the, 53
Resistance Capacity L.F. Uuit, 49
<Coupled Amplifier, A Two-Valve (Dissected
Diagramns), 196
--Coupled Receiver for Short Ranges, A Two-
Valve (Dissected Diagrams), 290
-Coupled Relay Circnit (Diagrams), 67, 68, 69
-Transformoer 1.F. Amplifier, A (Dissected Dia-
graws), 496
Rich & Buudv Transformer, 178
R.I. Heater Transformer, 177
——— H.F. Choke, 208
Royalty in the Studio (Queen of the Netherlands), 757
R.S.G.B. Wavemeter (Amateurs and the Eclipse), 824
Rubber tlaudle-Bar Grip used as H.F. Choke Former,
484
Running Conwnentaries in Germany (Cologne
Course), (00, 756
Russian Village, I a, 502 -

B 2 anh

Race

Sac Leclanché Cells, 617, 618
Savey Hill, A Tour Round, 164, 155, 156, 157, 186,
187, 188, 225, 2: 7, 253, 254, 255, 206, 209,
300, 301, 302, 303, 325, 326, 327, 328, 388, 389,
300, 39l
Schools, Wircless in, 76, 76, 77, 78
Screened Wire, 467
Screw-Driver Hint, A, 484
-Drivers, Instrument, 4614
Set Builder, The, 13, 51, 83, 113, 141
Sferavox Loud-Speaker, The, 240
Shaughnessy, Mr. E. H., O.B.E. (Telephoning to New
York), 45
Shaving Tin Lid used as Grid Cell Holder, 765 e
Short Waves from a Car, 658 3
—— -Wave Transmitting Gear for Communication « B
with Castelnan, 01 -
-Wave Unit for the  Nucleus”’ Receiver (30-100 T
Metres), 127, 128, 124, 130
-Wave Wavenieter, Calibrating a, 329 :
Side-Play in Condenser Spindles, 414 L:
Sicmens Grid Batteries Fitted with Flap, 823 "
Signal Fading Measurements, 32, 33, 34, 36 ]
Simplified Direction Finding, 423 1
Skegness, Marconi Recciver at (Australian Beam Ser-
vice), 442
Solar Eclipse Tests (Diagram), 783
Soldering, 13, 112, 169, 250, 414 p
Spacers, 67 |
Spade and Tag Counectors, 204 " )
—— Terminal Connections, 112, 205
Special Denonstration Receiver, 189, 190, 191, 193 §
Spiral Larth Tube, 602 ) X
Spring Connectors Constructed from Safety ins, 484 i
Covering for Guy Wire Loops, 284
Straight from the Horse's Mouth, 366 o
Studio Design in Germany {Cologne), 86
Study in Contrasts, A, 694
Submarines, Transmitter for, 150
Sumimer Wireless, 640, 641, 642, 643, 643
Supersonic Transforiers {Diagrams), 21, 22, 23
Switching Device, Simple (1> agram), 10
Synthetic Galena, Making, 774, 775, 776 A
Syria, A Wireless Outpost in, 106 §
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Talking Filin System, A New, G45, 646,.647 "

‘Tank Wireless, 272

Taunoyv Tantalum Rectifier, The, 393 3

Telephone Connections, 284

Telephoning to New York (Mr. E. H. Shaughuessy, -
O.B.L), 45 E

Television Device, An Americanr (Dr. E, F. W. .
Alexanderson), 46 <

in America, 561, 680)-6GR5 -
—— , ‘Phototelegraphy and. 476, 477, 478, {.S) !
Terminal Clips for Experimentally Counecting Wires,
455

Pillar and Fuse, Accusulator, 10
Testing QOutfit, Portable, 539

-
Test Your Valves, low to, 425, 126, 427, 428 -
That Spring Feeling, 430 i 3
Thirty-One Years Ago (Signor Guglielmo Marconi), 137 3
‘Those Talks, 145 I .
Three Men in a Boat (Tottenham Wireless Society), 656 4

——— -Range Milliammeter, 468 .
— Stage Resistance-Capacity Coupled Multiple
Valve Amplifier, Successive Stages of, 399
——— -Valve Set, Cosinos (Broadcast Receivers), 103, 104
Tinning Bath for Soldering Tags, 230
‘Toroidal Coil Winding, 453
Tottenhamn Wircless Society, 656, 675 =
Tour Round Savoy Hill, A, 154, 155, 156, 157, 186,
187, 188, 225, 226, 53, 254, 205, 256, 299,
300, 301, 302, 303, 6, 327, 328, 388, 389,
300, 39l !
Transatlantic Telephone The (Hill-
morton), 11 .
- Telephony (G.P.O. Station, Rugby), 84 .
Telephony Receiving Station (Wroughton), 73 -
Transforiner Bobbin, 178 L
‘Transforiners {og I;Je\\' AC. \{al’\'e, 177, 178
‘Transmitter for Submarines, L3t
Transnmutting on 43 Metres, 817, 818, 819, 820, &21,
822, 823
Room at \Warsaw, 208 -
“Trials of the Broadcast Listencr, 8 .
210 in Miniature (Ideal Home Exhihition Model), 201
Two-Kange All-Station Receiver, 717, 718, 719, 720,
721, 722, 7456, 746, 747, T8, 749, 75(]
—— -Range Broadcast Recciver, Quality Three, 216,
217, 218, 219, 263, 204, 260, 200

Service, New
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Valve, Choosing the Right, 417, 418, 419

— — Mannfacture, Modern, 406, 407, 408, 410, 411,
412, 413

——, The World's Largest, 743
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announcement

surprise.
experiments
in progress, yet it

were

tha

telephony service is about to be started
has been received by the public with some
It has long bheen known that

a  Transatlantic

MRS d s ad el o s s e o o e S S e e e

SERVICE.

limited wavelength band, and the provision of simul-
tancous two-way workmg without interference between
the transmitting and receiving appararus.
system which is cmplaved has already been described in

‘I'he side band

the
interception of the signals heing

the pages of this journal,

*
: :
was not expected ¢ . . . t  clithendt and  requiring  elaborate
h ! MO e + CONTENTS. 4 e, X T Redl o
that the system wou el sorapidly ¢ D, t cquipment. t oIS s:gmhcant.to
reach the. state -of . perfecl.lon ¢ Evrronian Views . .1 $ nute.,. mareover, thnt,_excepl tlurmg
necessm'vlm commercial service. ¢ Tee Ilsavisipe Laven 2 ;hc hrﬁt ”.l'r;msnt]:mllc experiments
That  Transatlantic telephony : By Prof. E. V. Appleton. § rom Rugby of uem]'\.;l year ago,
(\j\;\g only Iar), aftertIl,louizht when ¢ Tue Wineress \Worip Five 5 ¢ amatews have lost sight of the
esigning the great Rughy Station ¢ By W. Jumes $ ransmissions.
15 evidenced by the layout of the  $ po S Novriiie 10 + o
1 N i * - ol Ny Pedl + Duplex Working.
masts. I'he original  intention  § CoRTER Lol 1 !
g 5 ire m: rs & o ) v 2
was to use the entire mast system ¢ Toe Sic Buipen—SoLbkring 13 ¢ Ton (luph‘x working : the
for the telegraphy transmitter, but ¢ Practicar Thxts axn Tres 15 3 stations  at Rugby  and  Rocky
with the possibility that Trans- 3 Asmmican Rapro Ssowaasswir Tt Point Jin the  United  States
atlantic telephony  service might ¢ By A. Dinsdale. ¢ transmit the outgoing messages, the
be developed led to the installi- $ vpw Ajeamares 19 ¢ recciving scts being installed at
you of the gear at the Rughy ¢ Tyaweme ks’ NortEs aND Quanies 20 % Houlton, \flil}llc; and at Wrough-
Station. 3 Sorrrsoxic Trassrorners, Page V. 21§ 1on, near Swindon. It is believed
. % By N W. MecLuchlun. $  that rhe system is not strictly
_ se‘ICL}'. 4 BRoADe. 1 Bhr _ 25 § duplex telephony, but that the re-
Long-distance  wireless tele- 3 Apgrioprc ILF. AwmrLiFication o7 ¢ ceiver is rendered inoperative when
graphy, however, as a commercial = ¢ By Dr. 1. Kiéncke. 3 the transmitter is being modulated.
possibility dutes back to ID)=Eeiuta S e e B st o9 ¢ Lhe effect that.rhe new service
bef 1922, \‘\'hen.the Internatlona_ll 3 READERS] ROBLEAS s0 § will have on husiness ani every-
Western  Electric Company, in % E day life is likely to be far reach-
(‘Ollj\lll("f‘l()ll with  the ‘T'elephoue vttt rtet ittt sstrtttrrroterreet NG, and“full cre(lit.i..s due. to the
and  Telegraph  Company  of Post  Oifice authorities for the

America, demonstrated wireless telephony communication
Letween Broadway, New York Ciry, and their works at
Southgate, near TLondon. The distance was about 3,200
miles, and the transmission lasted for over two hours
with perfect quality and without interruption or parasitic
noise.

Many preblems have had to be solved. The handling
of high power, the nced for scerecy, the use of only a

B

enterprise they have shown in securing for England the
first Kuropean link of what will probably become an
inter-continental service with America,

It is 1o be hoped that the British Broadcasting Cor-
poration will avail itself of the telephony link by pro-
viding for listeners at an' early date a programme
““relaved "’ from New York as a means of demonstrating
the success of the new scrvice.
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E Wireless

World

JANUARY sth, 1927.

THE HEAVISIDE LAYER.

Experimental Proof of its Existence.

By PROF. E. V. APPLETON, M.A.,, D.Sc.

N two carlier articles * T hiave outlined a simple method
of studying fading on broadcasting wavelengths, and
have also described the theory put forward by

Mr. Barnett and the writer to account for this pheno-
menon. Lhis theory is itself Dased on the well-known
jonised layer theory of Heaviside and Kennelly, but
differs from it in certain essential particulars. When the
theorv of fading wus put forward in 1924 it met with
much opposition, for two reasons. In the lirst place there
were many physicists and engineers who completely
denied the existence of the lonised layer in the upper
atmosphere.  They felt that there was no diffieulty in
accounting for long-distance transmission round the curva-
ture of the earth. The line of argument of the opponents
of the Heaviside laver theory may be put, in somewhat
cruder language, as follows : By using an earthed trans-
mitter the waves start off with their ¢ feet 7’ on the earth,
and there seems no reason why thev should ever step off it
again.  The waves tling, as it were, to the ground and
~are thus assisted round the proruberance of the carth.
T'he chiel exponents of this and simjlar theories have been
I:lihu "Fhompson, in America, and J. I.. Tavlor, in

he Wireless Waorld, Apvil 21st and August 11th, 1926.

England.  But such views arc in complete disagreement
with the results of many mathematicians, who find, from
their calculations, that such guiding by the carth does not

exist to a sufficient extent to account for long-distance
transmission.

Reflection at Right Angles.

But there wus another ditficulty in connection with the
acceptance of the thcory of short-distance fading. It
we make the usual assumption that the Javer lies above
a height of 5o miles we must assume that the layer can
““ reflect 77 waves which arrive at its surface almost at
right angles, since the signal variations which we suppose
are due to  reflected *7 waves are detectable at a distance
of 30 miles from a Dbroadcasting station. Such an
assumption was quite different from the older Heaviside
layer theory, in which it had been necessary only to
postulate ‘“ reflection ”* from the luver at grazing inci-
dence, the effect of the layer not being considered
appreciable at distances of less than 2o00-300 miles.

It was thus verv desirable to prove as directlv as
possible the existence of the laver and also the existence
of high-angle deviation of waves by the laver. It will
be seen that what was required. was to prove that waves

ay
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Fig. 1.—1f the downcoming wave were entirely absorbed as at (a), maximum results would be obtained by inclining the aerial
at right angles to the beam as at (b).
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The Heaviside Layer.—

really did arrive at a re-
ceiver from the atmosphere
m a downward direction,
that 1s to say, in a direction
inclined to the horizontal.
Various writers © have sug-
gested that the presence of
such waves might be detected
by using tilted aerials and
tilted loops.  Very careful
experiments were therefore
made by Smith-Rose and
Barfield to test if stronger
signals could he obtained by
tilting an aerial out of the
vertical or hy tilting the axis
of a coil out of the hori-

zontal.  But (apart from a
small forward tilt of the
clectric  force,  predicted

many years ago by Zenneck,
and due to the finite conduc
tivity of the earth) no effect
of the kind sought for was
experienced even when fad-
ing and directional errors
were present. ‘This absence
of tilt of the electric and
magnetic forces therefore led
Smith-Rose and RBarfield (o
decide. as late as September,
1925,' that ‘“ experimental evilence on the existence of
the Heaviside layer is still lacking.”

We can understand the failure of Smith-Rose and
Bartield to detect downcoming waves by considering what
happens when a downcoming wave meets the ground.
Let us consider two examples. In the first case let us
assume that the earth is perfectly absorbing, and in the
second case perfectly reflecting. We have to consider
the effect, in both cases, of a wave arriving at the ground
in a direction making an angle ¢ with the horizontal.
In the first case the incident wave js totully absorbed at
the ground, and we have no rellected wave (sce ¥ig. 1).
In this case we should get maximum signals by tilting
the aerial, which is normally in the position (a), 1o th
inclined position (5), so that its length is parallel to rhe
direction of the electric force of the wave. In such a
case the angle ¢ would be equal to the angle between the
vertical and inclined positions of' the aerial.

Reflection from the Earth’s Surface.

But in the second case we have to consider also the
reflected wave from the ground, and it is easy to show
that in this case the maximum signal is alwavs obtained
when the aerial is in the vertical position, no matter
what may be the angle of descent of the wave.  An
examination of Fig. 2 shows that the horizontal com-
ponents of the electric forces of the two waves cancel
each other, so that the combined effect of the two waves
is to produce a vertical electric force. We can thus
P Eeperimental Wireless, Seprember, 1925,

Ba

Fig. 2.—Due 10 the reflected wave from the ground best results in practice are obtained with
a vertical aerial.

understand why Smith-Rose and Bartiell were unable to
ohtain any cvidence of downcoming waves by the method
f tilting aerials, for the comparatively high conductivity
of the ground makes it approximate to a perfect conductor
for wireless waves. Tt was thus obvious that quite
different methods of attack must be devised for such
cases.

‘The methods which were finally use:l for the detection
of downcoming waves and for the proof of the existence
of the Heaviside laver were developed at Cambridge, and
were suggested by the fading measurements previously
described. It will have been seen from the above dis-
cussion that what was required was a method of dis-
tinguishing berween waves traveliing horizontally and
waves arriving in a downward direction at a receiver.
Ry directional methods alone Smith-Rose and Barfield
had been unable to distinguish between them.

Ratio of Electric and Magnetic Components.

But there is a very real difference berween a zround
wave and an atmospheric wave if we consider the magnetic
force in the wave as well as the electric force. For a
horizontally travelling ground wave, such as that which
travels direct from trafsmitter to receiver, the electric
force is equal ro the magnetic force if we measure them
respectively in a proper system of units. But in the case
of waves arriving at an angle ¢ to the ground from the
atmosphere this is not so. The wave coming down from
the atmosphere, together with the reflected wave from the
ground, make a horizontal magnetic foice which is larger
than the vertical electric force, the ratio of the two being
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The Heaviside Layer.—
the secant of the angle 6. Thus, if we can measure the
ratio of magnetic torce to electric force, we can find the
angie at which the waves reach the ground.  Also, 1t it
can bé shown that the magnetic force due to the down-
coming wave is greater than the electric force, we have a
delinite proot of the existence of the jonised javer.
Now, it is possible to compare the electric and magnctic
forces of a wave. Jf we use a vertical gerial we can
measure the vertical electric force, while it a loop aeriat
is used the magnetic force may be measured.- Thus, by
comparing the fading on a loop set with that on an
aerial set simultaneously, it is possible to make a crucial
test of the jonised laver theorv. But, in making experi-

ments of this 1yge, we must be quite certain that the two
sets (loop and antenna) possess the same sensitivity for

KFig. 3.—Drawing .pproximately to scale showing paths of ground and reflected rays between

London and Cambridge.

normal waves.  In the Cambridge experiments this was
done by making measurements during the day-time, when
only the ground yay is present.

In this way the two amplifiers and detectors were
adjusted so that the two galvanometers in the two sets
registered  the same  deflection.  The two sets were

obvious nowadays.

\ average value of

The angle of the atmospheric ray is 70 degrees.

JANUARY 5th, roz7.

then  ready  for the falding measurement

tests at night.

conducting

Experimental Results.

The first tests that were carried out showed that when
signal variations were present ai might the departure
of the galvanometer dellection from the mean was greater
on the loop set than on the aevial set, thus proving that
waves were arriving from the upper atmosphere. But,
as mentioned above, it we know the ratio of the magnetic
force to the clectric force produced at the ground by the
downcoming waves we can lind the angle of descent.
Now, the departure of the signal intensity from the mean
on the loop set is a measure of the magnetic force of the
downeoming wave, while the same quuntity measured on
the acrial set ix a measure of the electric force. To
lind the angle of descunt we
therefore measure the ratio
of these two quantities and
find the angle the secant ot
whith is equal to ihe ratio.
For the case of the I.ondon
signals measured at Cam
bridge the ratio of loop fad
ing to aerial fading was
found to vary round about
the value 2.9, indicating
that waves were being re
ceived in a direction making
about 70° with the hon
zontal.  In the case of the
signals from Birmingham re
ceived at  Cambridge the
the ratio
was 1.5, indicating an angle
of about 50°  These figures
indicate that the height of
the ionised laver for these
wavelengths and istances of
transmission is ahbout 8o-100
kilometres at night.  Thig
figure is in good agreement
with the tirst determination
of the height of the layer
made on December 11th.
1924, by Mg Barnett and
the writer, using an entirely
different method. Tn the
carlier experiments 2 height of 85 kilometres was ob-
tained. We may thus draw a diagram (sce Tlioe")e
approximately to scale, illustrating the paths of the
ground ray and the main atmospheric rav in the trans-
mission of the J.ondon (2LO) signals to Cambridge.

“Natwure, Mareh Tth, 1925

The importance of obtaining a complete and accurate knowledge of the behaviour of wireless transmissions
under a variety of conditions on both the broadcast band and from 100 metres downwards
In our next week’s issue will be found an article on signal fading, in which practical

is sufficiently

details will be given for constructing and calibrating the necessary apparatus for making measurements of fading.
Typical results will be given of the fading observed on broadcast transmissions.
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A Receiver Giving the Maximum Useful Range

e

and Selectivity.

By WW. JAMES.

CETYHTE Wireless Worldl Five ' has two siages of
J‘[ racho-frequency amplification, a valve detector
and two stages of low-frequency magnification.

It is completely shieided.  The receiver may he con-
sidered as an ““ Everyman’s Four ” with an additional
stage of high-frequency amplilicarion, but ** The Wire-
less - World Five’ is not intended to compete with
this set.  Rather is it a receiver for those who require even
grealer sensitivity and bhetter selectivity than is obtained
from an ° Fveryman’s Lour® and for those who are

lorced by circumstances to employ a small aerial. The
Wireless World  Five ”” will hring in at full loud-

speaker strength, when used with an indoov acrial or a
frame acrial, all those stations received on an “ Every-
man’s Four 77 with an outdoor aerial.

I'he tive-valve receiver cannot normallv be used wirth a
full outdoor aerial; the amplilication is far ton great.
There may, of course. he places free from interference
where an outdoor aeril could be used successfully on
occasions, but the set was primarily designed to he con-
nected 1o an indoor aerial, and its magnificatian and
sclectivity were arranged accotdingl American trans-

missions have often been heard when using such an aerial.
It may be of interest to state that the set illustrated
was designed and had been tested during the latier part
of 1925. I'he only changes are in details; one of the
reasons why its construction was not described earlier is
connected with the screening box.

The Circuit Used.

Irom the iliustrations it will be seen that there are
three tuning dials, two rheostats, a jack, and a tapping
switch.  The three large dials operate rhe condensers tun-
ing the high-frequency stages, and the high-frequency
amplification is controlled by the upper rheostat, which
is connected 10 the filaments of the two high-frequency
amplifving valves. TLow-frequency amplification is ad-
justable by the tapping switch connected to points on the
intervalve transformer following the detector. Thus
there are three tuning controls, two volume controls, a
master {ilament rheostat, which is used as an ““ on”’ and
““olt 7 switch, and a jack connected 10 the fourth valve.

Referring to the civeuit diagram, Fig. 1, the aerial is

connected to terminals A or A, and the earth to I
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O+H.T.DET. 60V,

Fig 1.—Connections of receiver: C, 1 mfd.; C;, 0,00005 mfd.; C,, Cy, C,, 0.0003 mfd.; Cs. C;:, balancing condensers; C;,

0.0002 mfd.; C;, Cy, 0.0005 mfd.; C9. 2 mfd.;

B 1L

R,, 2 megohms ;

R,, 0.5 megohm ; Ry, 2 ohms; R,, 30 ehms.
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Fig. 2.—One of the high-frequency units removed from the copper
box. The base is of sheet tin. On the left is the balancing con-
denser mounted on a piece of ebonite, while at the back is the
H.F. transformer. The valve-holder is screwed to the two brass
straps which hold the two 1-mfd. hv=pass condensers in position.
All the wiring shown is done before the unit is placed in the hox.

wlien the aerial is connected to A, a fixed condenscr, €',
of o.00005 mfd. is included in the aerial circuit to im-
prove selectivity. ‘L'he aerial cireuit 15 completed through
the primary winding of the aerial-grid transformer, which
is 1n the first section ot the copper box.  This transformer
is tuned by C,. which is also in the first section ot the
box along with the valve, byv-pass condensers €, and
balancing condenser €.

JANUARY sth. rp27.

Passing from the anode of the frst valve is a wire
leading into the centre section of the hiox to the primary
winding of the second high-frequency transformers. This
transformer has a balancing winding connected to Cy, and
a secondary tuned by .. In this section is inclnded the
second valve, by-pass condensers C, tuning condenser Uy,
and balancing condenser C,.

I'rom the anode of the second valve passes a wire to
the primarv of the third transformer in the third section
of the box. In this hox is a tuning condenser C,, grid
condenser and leak C., R,, the detector valve, anode
Ly-pass condenser €', and condensers . The remaining
components are not screened, and include the H.I'. choke,
I..I'. transformers, valves, and by-pass condensers.

Effects of Shielding.

The high-frequency stage of the *‘ Evervman’s Four ”’
receiver gives an amplification of practically yo, and the
screening provided is of a simple nature, consisting of o
sheer of metal placed between the aevial-grid transformer
and its tuning condenser, and the first valve with its
transformer.  Tlris screening prevents electrostatic coup-
lings hetween the two circuits and so enables a good
balance to be obtained which holds over the whole tuning
range.

The screening does not make any measurable diflerence
to the efficicncy of the coils.  If, now, a further stage of
high-frequency amplilication ix connected to this receiver
it is Tound impossible to stabilise the H.I', circuits by
adjusting the balancing condensers.  The receiver osil-
lates violently, due to stray magnetic and electrostatic
couplings, and there appears to he no position for the
coils in which the magnetic coupling of the circuits is
negligible.

Of course, the receiver can he partially stabilised by
reducing the amplilication of the two stages, but this 18
undesirable, for the selectivity becomes too great, and
adjustment is difficult.  Remembering that the function
of a stabilising condenser is to balance the valve capacity
and that of its wiring. it is not hard to realise that satis-
factory results will only be obtained by completely shield-
ing cach stage.

G ‘.
I B
G.C. =
+H.T,
— A\
] =Y IRR= i s ani
i g p \ e i Ly ’
/ \i ! N.C. .
[ I F . \‘F
\ ‘ ‘
bl '8 1
L = == 1 — =

Fig. 3.—Details of the three high-frequency transformers.
detecter ; its secondary is tapped for the grid condenser.

That on the left is the one connecting the second H.F. valve and the
The centre H.F. transformer couples the first end second H.F

valves

and that on the right is the aerlal-grid transformer

B 12
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'3/ DIAMETER

orl 4
an'd make the receiver really selective
without unduly sharpening the tuning.
The aerial-grid and the detector stages

° are more broadly tuned than the inter-

1l mediate stage. Tuning is therefore quite

casy, as the detector circuit can be tuned
last of all.

The Detector Stage.

‘ A further difference between this set
and “ Everyman’s Four 7’ is that a
transformer coupling is used between the

0 |

H ! % n
Al 1 i__i@ﬁ
1 = = ) | I | 5

N7 M
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detector and first L.F. valve instead of
a4 resistance-condenser coupling.  The
object is to allow adequate filtering of
the high-frequency currents to  be

Fig. 4.—Construction of the base of the H.F. transformer.
of ebonite, and the base is of wood.

Nothing is gained by shielding the coils onlv. The
screens, th be of reasonable size, have to fit closely round
the coils, and this increases their resistance and so
broadens the tuning. The result is that it is no easier
to eliminate the local station than when the station is
received directly by the unscreened coils, since the tuning
of the coils 1s much sharper without the screens. In
addition, couplings between valves, tuning condensers,
and wiring still have to be eliminated hefore the set can

The two upright pieces are
1 This is screwed, as shown, to the sheet tin.
drawing should be examined in conjunction with Figs. 2 and 3.

effected without impairing the quality of
the low-frequency amplifier. The filter
comprises two lixed condensers, Cq, C,,
of o.0005 mfd. each and a high-frequency choke,
connected between the anode of the detector and
the primary winding of the tapped low-frequency
transformer. As these condensers are shunted
across the I..F transformer, & low ratio instrument is
employed to reduce the tendency to cut down the higher
audio-frequencies. Resistance R, of o.5 megohm is con-
nected across the sccondary to further level out the ampli-
fication-frequency curve.. In the detecior stage a valve

This

be properly stabilised.
Having decided that complete sereen
ing is necessary, it is €asv so (o arrange i

the screen that not onlv is it cffective,
but that it introduces a minimum of re-
sistance into the tuned circuits. This
can be done without the use of bulky
metal boxes ; in fact, it can be said that
the receiver illustrated, which measures 4
only 24in. x 8}in. x 1o0in. deep, is re-
markably compact.
H.F. Transformers.

The H.F.  transformers are con-

o

structed “in exactly the same stvle as

those used in the ‘¢ Everyman’s lour,”
but it was found impossible to use the

e

set with satisfactorv results when the
two transformers gave an amplification

of about 35 each. Selectivity was sond,
and the set was quite stable over the
whole tuning range, but the amplifica- 2'/3”
tion was so great that noises were ampli-
fied to such an extent as to make re-

4y

ception difficulr. if not impossible. The
amplification of the first stage was,
therefore, cut down bv reducing the
number of turns in the primary wind-
ing.  This increases its  selectivity.

Fewer turns were also used in the

4l

primary of the aerial-grid transformer,
and a series condenser was employed as

an alternative acrvial coupling.  These
changes have the effect of reducing the
amplification to a mote reasonable value

B 13

Fig. 5.—(A) Drawiing showing the arrangement of the parts for the first and second
sections.

(B) The detector valve stage with its high—frequency transformer.
and leak, C;, Ry, and a by-pass condenser, Cg, are included in this section.

Fig. 2 is a photograph of the second section.
A grid condenser
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one to strike the best balance Letween the
amount of high-frequency amplification
and the amount of low-frequency ampli
fication. When the full selectivity of the
sct 1s required the low-frequency ampli
fier can be switched full on and the
volume control rheostat R, connected to
the high-frequency valves be turned
down. This increases the selectivity by
reducing valve damping.

Construction of H.F. Transformers.

‘Fhe three sccondary windings have jo0
turns of 27/42 silk-covered Litzendraht.
the ends being terminated at tags as indi
cated 1n Iig. 3. Paxolin tubes jin. in
diameter by 33in. long are used. 1t will
Le scen that the end connections of the
aerial-grid transformer are at the right-
hand side, whilst those of the other two

SECTION SHOWING
METHOD OF
MAKING DIVISIONS

transformers are at the front.

A tap has to be made at the “fortieth
turn from the lilament end of the first
transtormer for the grid connection ; this
tap is marked GC, I'ig. 3, and it is suf-
L hcient to make contact with a few of the
strands. A convenient means of doing
this is to solder a fine wire to the strands
and to wrap “this wire round the cable
several times to make a sirong joint.

Lach tube has a support comprising
two ebonite rods screwed to a base of

wood, Iig. 4, the wooden bases lLeing
4in x fin. x Hn., and the rods 2lin.
long x %in. «iameter.  The ends of the

Fig. 6.—Details of the box, which is of No. 24 gauge.
partitions are soldered into position.
wood held by screws as shown.

the screws holding the cover.

of high magnitication factor can be used provided it has
a low A.C. resistance. The A.C. resistance of a valve
can be decreased Ly raising sthe anode voltage or by giving
the grid a positive bias. For this reason grid circuit
rectification was decided on and frequency distortion re-
duced to a minimum by usigg low values of grid.condenser
and leak.

From the combination of low-impedance valve, low-
ratio transformer, and shunt resistance, high and unitorm
amplification is obtained.

Tapped L.F. Transformer.

To connect the whole of a tuned transformer to a grid
rectifier would very seriously reduce the selectivity. Con-
denser C, is, therefore, conuected nearly halfway down
the grid coil to maintain selectivity at a reasonable value.
Amplification is reduced by connecting the grid to a tap
on the coil instead of to its end, but not to the extent
which might be expected.

The transformer connected between the detector and first
low-frequency amplifyving valve has its secondary winding
tapped, and connections are taken to a switch mounted on
the panel. This is a very convenient means for varying
the amount of low-frequency amplification, and enables

It is of copper, and the two
Round the inside front edge is a framework of
Further holes are drilled through the edges to take

bases are drilled for No, 6 B.A. screws,
as indicated.

Twenty-four picces of ebonite Jin.
thick by 4in. wide are now required as
spacers, and if possible should be groovel or threaded
32 per inch.  Seven of these should be fitted with No.
10 B.A. screws and nuts, as indicated. Tt is advisable
to countersink deeply on the under side of the spacers
to make quite sure that the heads of the screws will not
make contact with the l.itzendraht wire.

Eight of the spacers should be arranged round the
filament end of the acrial-grid coil, Fig. 3, rubber bands
being used to hold them in position whilst the primary
winding 1s being put on.  Wind eight turns of No. 30
D.S.C. for this coil, terminating the ends at contacts
A and E.

Tor the second high-frequency transformer, the centre
one of Fig. 3, a dJouble winding of 1o turns each of
No. jo is required ; both windings ave in the same direc-
tion as the secondary. Commence the winding at point
+H.T., near terminal ¥, and wind 10 turns of No. jo
D.S.C., fimshing this coil at point P. Commence the
next winding at point NC and wind 10 turns between
the turns of the primary already wound; terminate this
cotl at the top +H.T. terminal.

Tor the third high-frequency transformer a double
winding of 13 turns cach.of No. jo D.S.C. is required.
These windings are wound in exactly the same manner
B I}
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RRaseboard. 23Yin.x 10 in. % Viin, 2 Pixed condensers, 2 mi 1.C.C.). 20 vards Litzen wire,

Jlhonite pavel, 24in,x8L.in. x50, 1 Fixed condenser, 1 mfd (@ETOR): 5 vards No, 40 1.8.C. wire

Copper box, 16in.x10in. <75in. of No. 24-gauge 8 lengths  Sistoflex. 2 Fixed condensers, 1 mld. (T.C.C.). g
§ copper. 22 tinned sheet. |1 Fixed condenscr, 0.0002 mid., No. 600A *
i 3 Variable condensers with micro-dials, 0.0003 2fl. sirip brass, lhin., No. .20, t (Dubfiier). E
: mid, (Utility), TeWR, €LC., ¢, | 1 Fixed condenser, 0.0605 mfd.. No. 600A :
: 1 Jack (Edison Bell). | (Dubilier).
k 1 Rheo:l,lt 30 ohms (Burndept). H.F. UNIT. {1 Grid leak. 2 megoluns, and bolder (Dubilier).
;1 Rbeostat, 2 ohms (Burndepl). 1 Paxolia tuhe. 3%in.x3in. (Micanite and Insu | | Valve Bolder.
3 L d-stud switch (Burdept), lators, hLid.}.
H 1 Vixed Condenser. No. €10 type. 0.6005 mid. 20 yards Llucl w.re {Ormiston und Sons, Ltd.).
s ”(D'llblllel') 5 vards No, 40 10.5.C. wire, AERIAL UNIT.
: 1 Mapped transformer, 2.7 to 1 (Pre). 1 Neutrovernia (Gambreil), 1 1 Paxolin tubs, 3l.in.X3in.
: ] Transformer, 3!, {o 1. A.F'.3 {Fervanti). 1 Valve holiler (Bowver-Fuwe). 20 vards Litzen wire.
: 2 Valve holders (Bcu]'lnml) 2 Fixed coudensers, 1 mfd. JI.C.C). |5 yvards No. 30 10.8.C. wi re,
1 Can’t Cross councetor, 7 confact, 1 Neutrovernia (Gambrelll.
£ § Ebonite shronded t(rmmwls (Belline and Lec). DETECTOR UNJT. I I Valve holder (Bowver-Lowe).
i3 Dial indicators (Belling and Lee). 1 Taxolin tubs, 3'iin.x3in 2 Tixed condensers, 1 wflil. (T.C.C.).
as for the second transformer. It should be noticed  the ebonite bases by means of a brackcet, the screw holes

that the two +H.T. terminals on the second and third

transformers are connected.
‘the primary windings deseribeil are suitable for
valves of 20,000 to 30,000 ohms A.(. resistance; for

valves having an A.C. resistance of
ohms it 1s necessary to reduce the
winding $+8 instead of 10+ 10 and
15415 respectively.  lor valves of
ohms both transformers should have
aerial-grid transtormer having § turns

15,000 {o 20,000
number of turns
124 12 instead of
30,000 10 §0,000
15+ 15 turns, the
in both instances.

Assembly of the Sections.

When the transtformers are wound the metal buLs can
he prepared.  These are of sheet tin measuring g#in. x
4fin., as indicated in I'ig. 5. The coils are fixed to the
base by screws passing through the sheet tin and the
wonden base of the coils; countersunk headed screws
should be used.  On the right-hand side of the sheet tin
two 1 mfd. Mansbridge condensers are fixed by means of
two brass straps, and these straps ave drilled at the top
to take screws for 1he valve-holders.  On the left-hand
side of the second and third bases 1s mounted a balancing
condenser ; first the balancing condensers are fastened to

being well countersunk to make sure that they will not
make connection with the metal base. Then the ebonite
bases are fastencd to the sheet tin.  One of the screws
passing through the sheet tin and ebonite base has its head
soldered to the tin.  This is used as a negative J..'I'. con-
nection. The ends of tl-.e knobs of the balancing con-
densers project over the edge of the sheet tin base, and
when the sections are moumed in the scrcening box pro.
ject about }in. through holes in the cover.

Details of the copper box are given in Iig. 6, and a
photograph of the hack of the receiver showing the hox

in - position, but with the centre H.T. transformer
removed, appears as Iig. 7. The box is made of No.
24 gauge shect copper and all joints are soldered. On

the mnside of the open face pieces of wood are fitred] and
held by means of countersunk headed screws passing
through the edges of the box.  This is to cnable the
cover to be screwed on with wood screws.  Two holes are
provided in the cover for the heads of the knobs of the
balancing condensers, and a number of holes are drilled
in the cover and in the metal edges of the box for the
lixing screws.

(To be concluded.)

SLLSATE L S DR U R B e LR T e R o L e

Fig. 7.—Rear view of the receiver wilh the cover removed from the copper box.

from its box to show
B 13
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The second H.F.
the runing condenser.

transformer has been removed
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A Section Devoted to New Ideas and Practical Devices.

INSPECTION LAMP.

When wiring up a complicated re.
ceiver which may call for frequent in-
spection of the interior in the experi-
mental stage, it i1s a good plan to
screw to the baseboard a small screw
batten holder, the terminals of which
are permanently connected across the
I.°U. supply. A flash lamp bulb ol
suitable voltage may then be screwedd
into the holder wherever it is neces-
sary to examine the interior ot the set.

H. C. B.

(o« e o)

ACCUMULATOR FUSE.

To safeguard the accumulator
from accidental short circuits in the
apparatus to which it is connected, a
fuse may be fitted to the accumularor
itself, as indicated in the diagran.

One of the terminal tops is re
moved and replaced by a  short
ebonite pillar, drilled and tapped to
fit the accumulator terminal at one
end and to take a short length ol
screwed rod at the other.  The ter

the diagram. In order to cut out the
second valve it is necessary only to
plug in a short-circuiting link between
the grid and anode socket of ‘the
second valve helder. thus converting

HT .+
w
? é —=H.T.o+
I
L O
P
.|
Z2
@
H.T.q+
H.T.o*

L.F CHOKE

Lilz

(0)

Accumulator terminal pillar and fuse.

minal top is refitted as shown afrer
clamping the fuse wire under a round
lock-nut at the top of the pillar.—
G. M.

0000

SIMPLE SWITCHING DEVICE.
The essentials of a choke-coupled
amplilier arc shown in circuit (@) n

Switch device for choke-coupled amplifier.

the choke and coupling condenser into
a tilter feed cireuit,

As  valves designed  tor choke
coupling are generally unsuitable for
toud-speaker work, the scheme is only
recommended when telephones are to
be used instead of a loud-speaker.
H.T.T.

VALVES FOR IDEAS.

Readers are. inviled to submit brief
details, with rough skelches, where neces-
sary, of devices of experimental interesl
for inclusion in this section. A dull
emitter receiving valve will be despatched
to every reader whose idea is uccepled
for publicalion.
Letiers should be addressed to the Lditor, © Hire-

less World and Radio Revicw,” Dorsct Hoiise,
1 udor St., London, E.C.4, and marked © ldcas.”

wiaw americanradichistorv-com

FIXING A CONDENSER DIAL.

The knob and dial of a variable
condenser are frequently secuved to a
threaded spindle with a shallow lock-
nut. ILven with a special spanner it
iy often difficult to tighten this nut
satisfactorily.

A Jength of No. 18 S.W.G. tinned
wire about equal to the diameter of
the dial is straightened and a loop
formed at one end {o shp over rthe
condenser spindle.  Before litting the
dial the lock-nut is tightened down
on to the single turn of wire, and the
dial is then screwed down to the
lack-nut. By pulling on the wire
projecting from the edge of ihe dial
the single turn ot wire may be re-
moved, thus leaving the dial firmiy

Jocked to the spindle.—0O. K. W,
0000

BASEBOARD IMPROVEMENT.
In the design of many receivers re-
centlv  described in 7e Mircless
[Vorld there has been a marked ten-

V4 SPACES BATTENS

Built-up baseboard for use with compor

nents fixed on both sides.
dency to fix certain components such
as  Mansbridge condensers to the
underside of the baseboard, wires
being led through holes in the buse
board to high-frequency components
above.

Much time and trouble in wiring
are saved if the baseboard is built
up of parallel strips as shown n the
diagram. as this obviates the neces-
sity of drilling the base for wiring.
—T. A B.

B 10
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News of the Week in Brief Review.

NOTHING DOING.
The Southend Borough Council has
refused to allow wireless listeners to run
aerials over public roads,

0000
A GLOOMY YULE.
In  Christmas  week two Abe‘rdleen
residents, William Diack and William

Brown, were each fired £2 by Sheriff
Laing for haviug installed and operated a
two-valve wireless veceiver without a
licence.
©coo0
A WORD FOR THE SCHOOLBOY.

Appavently Tured by the smart plirase
““ schoolboy liowler,” our daily Press is
snggesting that the prevalence of oscil
lation is due Lo the clumey handling ot
wireless receivers by boys at home on

holiday.  As a matter of fact, mnst
schoolhoys are more familiar with he
correct control of a4 wiveless set tha

mapy of their elders.

ARE THEY LICENSED ?
The latest mystery disease is deseribedd
as U radio rabiles.” Sufferers, we arve

told, magine that they are human
receiving sets.
0000

D.F. SET FOR A LIGHTHOUSE.

The Board of Trade has suggested the
installation of wireless divection finding
appavatus on the Spurn Lighthouse at the
mouth of the Humber.

0000
LICENCES FOR THE BLIND.

The Ministry of Health has issued a
circular o county and county borough
councils drawing attention to the Wire-
less Telegruphy (Blind Persons Facilities)
Act, 1926, and intimating that it is hoped
that couneils will do all in their power
to fucilitate the working of the Act by
the prompt issue of certificates to appli-
cants who are registered as blind persons
in theiv area.

EIFFEL TOWER WIRELESS TRAGEDY.

Two days hefore Christmas a wireless
operator named Lavaud was accidentally
clectrocuted at the Eiffel Tower station
in Parie.

ccoo

CHINA BUILDS HER OWN STATION.

A wireless station has just been com
pleted at Pehchikoh, Nanking, the
capital of Kiang-su province, China. Al
the equipmment at the station is of Chinese
make, says Kngineering, with the excep-
tion of the genervator, which has been
imported irom America.

0000
TRANSATLANTIC TELEPHONY
SERVICE.

The Postmaster-General announces that.
iu view of the satisfactory progress being
made in the experimental development
of wansatlantic telephony, it is hoped
to open a preliminary public service with
the New York telephone area early this

:

I,

THE NEW TRANSATILANTIC TELEPHONY SERVICE.

B L9
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‘The control board at the Hillmorton station near Rughy.

) The tclephony
transmitter is installed at one end of the apparatus room which houses the telegraphy transmission equipment.
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month. The charge will be £15 for a
ccnversation of three minutes, and each
additional minute above the fst three
will be charged at £5.

This interesting announcement, which
was hardly expected at such an early
stage, 1s conunented upon in this week’s
Editorial.

0000

THIS YEAR'S WIRELESS EXHISITION,

The Radio Manufacturers’ Association
annouuces that the next All-British Wire-
less Exhibition will be held at Olympia
between September 21st and Oclober 2nd,
1927.

0000
LLIFE ON THE OCEAN WAVE.

Naval wiieless men at sea will hardly
relish the announcement (hat no turther
applications for trancter to the Royal
Naval shore wireless service can be enter-
tained at present.  Apparently there is
a long waiting list!

COo00O0
MOSCOW TO TELL THE WORLD,
According to M. Smirnov, People’s

Commissur for Posts and Telegraphs of
the Soviet Union, who has just paid a
visit to London, a hroadeasting station of
50 kilowatts will shortly be completed
in Moscow. It 1s hoped that the new
station will have an effective range of
2,000 miles.
0000

WIRELESS ON INDIA AIR ROUTE.

In cunnection with the establishment
of the new air live to India by Imperial
Airways, Lud., a chain of wireless
stations will shortly be inaugurated so
that aeroplanes in flight can remain in
coinstant conmmunication with the grouvil.
When complered the chain will comprise
stations from Kevpt to India at Helio-

polis, TIsmailia. Gaza, Rutbah Wells,
Ramadi, Baghdad. Shialah (Basra),
Bushive, Bandar Abbas, Charbar, and
Karachi.

Qoo

BROADCASTING BY THE LEAGUE OF
NATIONS ?

An anternational broadeasting  station
of high power, controlled by the League
of Nuations, is a project now under con-
sideration by the League Council. While
the tecimical difliculties of such a scheme
are easily surmountable, the question of
money is sufficiently formidable,  Who
world form the subseribers?

cogco

WHAT RUGBY HAS ACCOMPLISHED.,

An account of the successful activities
of the Rugby wireless station 'since it
began operating is given in the second
report of the Wireless Telegraphy Cont-

nussion, puablished by His Majesty’s
Stationery Office.  The Commission was
appointed- in 1920 to decide upon the

wireless plant most suitable for the execu-
tion of the Imperial wireless scheme.
Tu Ausivalia, South Africa, and India,
says the veport, work is well advanced
on the stations corresponding with that
at Rugby. With regard to the Rughy
station, the telegraphy installation has so
far only been, worked on the eight-mas
aerial and with about two-thirds power.
Even so the signals have Leen heard all

Wireless
2 '\
Worldl
over the - globe. Experiments  will
shortly be made to determine the possi-
bility of the simultaneous operation of
bhoth the muin telegraph transmitter and
the Transatlantic telephony transmitter.

Future plans include the installation of
a short-wave plant and @ medium-wave
plant utilising the existing masts for sup-

porting the additional aevials.  The
development of this multi-way working
of the Rugby station can, the report

says, be confidently left in the hands of
the Post Oflice wireless engineers.
CO00O0O
UP-TO-DATE JAPAN.

A new wireless station securing direct
communteation  between  Japan  and
Western Europe and utilising a power
between 550 and 600 kilowatts is to be
erected in Jupuan by a Gevman firm to the
order of the Japanese Wireless Telegraph
Company, according to u message fromn
the U.8. Department of Commerce.
There will be eight separate braced steel
towers, each about 820 teet high.

FORTHCOMING EVENTS.
WEDNESDAY, JANUARY 5th.

Muswell Hill and District Radio Society.
1t 8 pom. dt Tollington P'ark School.

Tetherdown. — Informal erening.
Borusley ond  District  Wirdless  Associa-
lion,—At g, At 22, Market Strcet.

Comparigson of Louwd-speakers,
Edialurgh and District Rodio Socicty.—At

pom. At 117, George Street. Business
Meeting, followed by Demonstration.
Tottcuham Wireless Society.—4t 8 p.m
1t 10, Bruee Groee, N.17. Monthiy
Business Megting followed by telk and
discussion,
THURSDAY, JANUARY 6th.

Golders Green and Hendon Radio Sociely.

At 8 poa. At the Club Mouse. Wilii-
field Way. Annuval  General  Merting.,
Lantern Lecture by Mr. Recres.

Stretjord and District Kadio Society—At
the Cufé  Imperial. Lecture, 2UF
Cutling,” by Mr, H, Bailey.

FRIDAY, JANUARY 7th.

Leeds Radio  Society.—At 8 pom. At
Collinson's Cufé, Wellington Strret.
Lecture, " Valve Manufucture,” by the
Multard Wireless Sereviee Co., ]

Sheflield and District §ireless Socicty.
Kvening of Experimental Worl.

Bristol and  District  Rudio  Societu.— At
T7.30  prom. In  the Physics  Lecture

Theatre, Bristol University. Lecture and
Demonstration on_the R.L. Threesome,
by Edison Nwan Elec'rie Co.. ltd.

EXHIBITION OF PHYSICAL AND
OPTICAL SOCIETIES.

The seventeenthi annual exhibition of
the Physieul Society and the Optical
Society opened yesterday (Tuesday) at

the Imperial College of Science and
Technology, Imperial Institute, South
Kensington. The exhibition will De

open to-day and to-morrow in the after-
noon from 3 to 6 p.m. and in the eveu-
ing from 7 to 10 p.ni.  The general public
will be admitted without tickets to-
morrow, when a feature of the exhibition
will be a lecture at 8 p.m. by Mv. J. L.
Baird on  Television.”  About 70 fums
are exhibiting scientifie appavatus, and in
addition there is a group of non-commer-
cial exhibits by Fellows of the societiex
and others, including demonstrations of
famous historical experiments in physics,
recent research, and effeclive lectuwre
experiments.

WWW-americanradiohistorv com
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NEWS FROM
THE CLUBS.

Hackney Radio Week.

Under the auspices of the Hackney and
District  Radio Society a “ Hackney
Radio Week " will open on Monday
next, January .10th, at the Electricity
Demonstration  Halls, 18-24, Lower
Clapton loud, E.5, continuing until the
15th, A comprehensive  range of
apparatues constructed by members of the
Society will be on view, and B.B.C. pro-
grammes will Le veproduced on loud-
speakers. It is hoped that the * Radio
Week ”* will result m an extended popu-
lavity for broadcasting and \\'ireli()“ss
generally in the large area covered by
the Society.

cCcoo

Current from A.C. Mains.

** The Maintenance ol a Receiver from
A.C. Mains " was the title of a lecture
given on December 17th by Mr. C. 1.
Handford, of Cardiff University, who was
vecently made a  Life Member of the
Society.  Mr. Handford outlined the
various methods in use for supplving
both filaments and plates, and expressed
the opinion that the only satisfactory
solution at the moment of the filament
supply for I.F. and Detector valves, is
the ““'I'rickle Charger.” Mr. Handiord
also showed how the double wave, or, as
he preferred to call it, 2-plase system
of rectification, required less smoothing
owing to the doubled frequency of the
rectiied current. and proceeded to out-
line o scheme which he is using of get
ting 3- or 6-phase currents from a 2- or

S-phase A.C. supply. The lecture wus
illustrated  throughout Ly a splendid
sevies of lantern slides.
Q0O
On the Subject of Sound.
A lecture of considerable interest was

given at the last meeting of the Totten-
ham Wireless Society by Mr. J. T.
Stanley, B.Sc., A.C.G.I, who took for
his subject, ** The Acoustics of a Room
and its Effect on a Loud-speaker.”” Tt
was noted that for several vears past the
Society has heard lectares on all serts
of subjects dealing with sound-producing
apparatus, vet, until this occasion, «
lecture had never been given dealing
with Sound itself. The factors govern-
ing clear speech and good quality music
were first discussed and investigated.
Arising out of this came the questions
of the absorbing properties of a
voom, its  shape, liability to pro-
duce echo and the possibility of stand-
g waves being produced.  TFrom this
Mr. Stanley passed to a discussion on the
development of the B.B.C. studios and
remarks about the various halls used {or
outside broadcasts. A fascinating lectuve

was concluded with a discussion on
orchestras and bands for broadcasting
purposes.
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Some Practical Soldering Hints for the Home Constructor.

SSUMING that the cireuit arrangement is a good
A one and the lavout of the components has heen

carelully considered, then the value of a receiving
set is assessed by the appearance of its wiring. The per-
formance of 4 set is more easilv marred hy carelessness
in soldering than by the use of inferior components, yec
how rare are the receiving sets in which the soldering is
really well carred out.

Soldering is regarded as such a simple job that few
tale the trouble to acquaint themselves with dJetails of
the process. There ave. however, a few practical hims
which it is folly to despise.

Solders.

Lead and tin will run together to form solder in alnost
any proportion, the propertics of the resulting alloy de-
pending upon a somewhat critical relationship  in  the
quantities of the two metals.  Much of the solder on the
market, especially that which finds its way into the hands
of the home constructor, is of uncertain composition.
Poor quality solders contain too much lead, while on the
other hand the amateur may he induced o buy certain
Iow-melting-point solders which eontain as a rule other
metals than tin and lead.

Soft solder is produced Ly melting together 1 part
of lead with 2 parts of tin. It is [airly bright when
freshly east and exhibits a cracking noise when bent.
For hard solder 2 parts of lead ave alloyed with 1 part
of tin. It is the soft solder that is used in instrument
wiring, for it has the lower melting point, flows eusily
over a clean surface and makes a sufficiently strong joint.
Hard solder does not yun well with an onlv moderately
hot ivon, and a large iron is needed to carry the necessary
heat.

B 21

Solder should be purchased in the form of thin sticks.
Thick sticks of solder take too much heat from the ivon
hefore the solder melts, and it is advisable to hammer
out the end of a thick piece ot solder to prevent the
ronducting awav of heat to a large mass of metal before
a sufticiently high temperature is obtaineil and the melting
point reached.

Soldering Bits.

Except where the components of o set are well spaced
out on « baseboard, it will be found advisable to possess
at least a couple of irons. A large one with a copper
head some 2}in. to 3in. 1n length, and about 3in. square,
ar $in. round scction can be used for all easily accessible
joints.  TTor wiring switch contacts and getting behind
other wiring, smallev irons are cssential.  The hatchet
tvpe, where the head is at right angles to its support, is
generally more usetul than the straight type in very small
irons.  The head should measure zin. to 14in. in length
Ly about $in. square, rapering to the point.

The iron is best heated by a gas flame. Special gas
heating stoves are obtainable, though for home use there
is little better than a small gas ring.  The stove should
he within reach of the work so that a fead when in posi-
tion can be held with the left hand and the iron lifted
from the stove and appliel to the joint. It is advisable
to provide an asbestos card about one foot square to pre-
vent the stove and hot globules of solder from burning the
surface of the hench.  The iron should never be allowed
to become ved-hot. and the temperature of a small iron
is best regulated by using only a very small flame.  The
heating effect of a gas flame is much greater at the top,
and while a small iroa may actually rest on the gas ring
over the jets so that the heat is slowly applied to prevent

www.americanradiohistorv.com n ¢


www.americanradiohistory.com

14

The Set Builder—Soldering.
a rapid temperature risc, large irons are hest supported
by ap improvised wire rack.

For emergency work a small spirit stove is useful.
though will be found to be very slow when much soldet-
ing is to be one.

The heating of an iron in a coal fire will, as a rule, be
found troublesome. It is very ditficult 10 regulate the
temperature, sulphurous vapour corrodes the face of the
copper head, and the iron is out of easy reachr of the
operator.

An electrically heated iron is well worth using when
clectric supply is available, and should consume about
150 watts. Some five to ten minutes are taken after
switching on the current before the necessarv temperature
is reached, though on small work ‘such as instrument
wiring an electric iron can be used continucuslv without
heing set aside to recuperate.  An electric iron rarely be
comes overheated or ‘“burnt,”” and does not cool ofi in
use.  After prolonged use, however, the heater clement
may cease to develop sufficient heat.

Cleaning the Iron.

Even a verv thin 1ilm of oxide on the face of the iron
will normally prevent the transference of sufficient heut
to melt soft solder.  Once melted, the solder will run off
the iron, unless the copper 15 what might be described as
being chemically clean.  Tor the solder to cling to the
face of the iron if is necessary tor the tin to practically
alloy with a surtace film of the copper, and ihe presence
of oxide, sulphide or burnt organic mattéer will prevent
the metal running into close enough contact.  The sur-
face oxide, ete., will he removed by treatment with
ammonium chloride (sal ammoniac).  The tinning pro-
cess is therefore simplilied Ly rubbing the hot iron an a
block of sal ammoniac.  As an alternative the iron may
he lLightly dipped for a sccond into a solution of zine
chloride, which will not only clean the iron, hut the /inc
chloride while fusing on the hot surface will act as a
flux for bringing abgut a combination between the metals,

The old process of working together resin and solder
on a piece of tinned metal in order to ““ tin 77 the iron is
to be deprecated.  Too much heat will be taken from a
small iron, anil although the fused resin assists the com-
bination of the solder with the face of the iron. resin is
not effective in destraving a- deposit of dire in the same
wav as zine chlovide.

Refore attempting to tin an iron the faces must he
filedd bright and free from ** pits.” Tt 1s not enough to
clean up one working face only, and the four sides form-
ing the point should be made hright with a clean file.
A fite shoulil he =ct aside and used solely for cleaning the
iron, for solder will fll the grooves of the file, while a
file which has been used for ebonite will leave a thin
film on the face of the iron and increase the difficulties
ot tinning.  The iron should be heated after filing, then
again very quickly hrightened up and dipped for a
brief interval in the zine chloride solution.  Tinning
will then be found quite easy and the solder will flow
freelv over the entire point of the iron. Sal ammoniac
as a saturated solution or a block of this salt mav he uscd
for cleaning the iron each time it is removed from the
flame.

Wireless
World
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In general soldering work, such as the joining together
of large surfaces of copper, brass, zine, iron or tin plate,
zinc chloride solution (killedl spirit) 1s commonly used.
1r is prepared by dissolving zinc in commercial hvdro-
chloric acid (spirits of salts) undiluted. The acid should
be poured into a small earthenware jar to allow of casy
escape for the hydrogen which is rapidly evolved, while
a glass jar is apt to crack owing to the temperature rise.
Zinc must continue to be added until no more will dis-
solve and the effervescence ceses.

luxes,

This solution is corrosive and should not be allownd
to come into contact with the hands and clothing, whilst
under no circumstances must it be applied to the surfaces
of a joint to facilitate the soldering of connections.  Al-
though when used as a flux one is not troubled with
soldering difficulties owing to dirty surfaces, the vapour
which is evolved when zinc chloride is heated disperses
over a wide arca around the joint. Being deliquescent, it
remains moist, anfl possessing acid properties complete! .
breaks down the insulation.

A number of liquid fluxes are obtainable, some of
which are claimed to be non-corrosive, and although very
useful for cleaning the iron, must not he applied to
mstrument wirin

There are several soldering pastes in general use, of
which ““ Fluxite ”” is perhaps the best known. It shoulck
be very sparingly applied as it spreads when heated, and
although practically non-corrosive, does not possess good
utsulating properties. Surplus paste can e removed
with methylated spirits applied with o small soft brush,
though it is a hetter plan to lay a small piece of white
blotting paper alongside the joint, passing the wire
through the paper, if necessarv, so that anv excess of
flux 1s absorbed at the time of making the joint.

Resin-cored solder is the safest method of introducing
flux right over the surface of the joint and without leav-
ing an excess.  If this is used in conjunction with the
merest trace of ° I'luxite 7’ the solder will he found to
flow without previously preparing the surfaces by
seraping or filing.

Many instrument tags, instead of heing supphied al-
ready tinned, will be found to he nickel-plated. Solder
does not take well on nickel-plating and the surlaces
shoulil be made hright with a fine lile and tinned before
the components are finally assembled.

Soldering Paste.

Soldering pastes are often recomunended, and can e
used provided that just the requisite amount bf paste is
applied and the joint to be soldered is not too close to
other strfaces on to which the fluid can splutter or con-
dense, as acid fumes are usually evolved.  The advan-
tages of soldering paste are that the Aux will remain in
position on the jomnt, a surplus of solder or flux can
Le avoided, whilst the solder, being very finely divided,
is very much more readily melted and runs spontaneously.

A requisite amount of solder should be left on the job,
subsequently applyving the iron. if necessary. after the
joint is ance made, so that the solder takes the form of
a small bright globule. F. H. H.

B 22
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A Section Mainly for the New Reader.

EXPERIMENTS WITH THE
SUPERHETERODYNE,

The difference between the opera-
tion ot o superheterodvne and the
more conventional tvpe of recciver is
so considerable that the amateur con
structor, although quite at home with
ordinary apparatus, is apt to find him-
self in difficulties when called upon
to make preliminary adjustments to «
set in which three different frequencies
(r.e..  tundamental H.I'., inter-
medhate, and audio) ate being dealt
with.  In approaching this, as well as
many other wireless problems, the be-
gimner 1s advised ““to make haste
slowly,”” and it 1s a good plan to sct
up a preliminary experimental circnir
with a total of four valves, orf the gen
eral Imes ot thar shown in l*w i
using the components which will l‘ltnl
toxm part of the complete superhetero-
dvne receiver. T'he oscillator valve
has been omitted to avoid complica-
tion.  Irs connections may follow any
standard design, preterably that to ve
adopted 1 the final set.

As a single stage of LI, amplifica-
tion only is suggested. a fairly strong
incoming signal will be necessary, and
it 1s recommended that an open aerial
should be used i conjunction with the
standard form of ‘“ untuned aerial »’
coupling transtormer. ‘The lirst valve
operates as a Leat trequency detector ;
impulses  {rom the oscillator are
usually fed into the tuned portion of
its nud civcuit rather than 511 the man
ner shown. This valve is coupled to
the succeeding one (the I.1". .1mplmcr)
by mecans- of an input transtformer
tuned to the same frequency as that
whiclt passes oscitlations to the grid
circuit of the third valve, which oper
ates as the sccond detector.

It mav be stated with some conli-
dence that jt s possible 1o gam a
hetter insight into the working of the
superheterodyne by manipulation of o
simple set of this description than iy
embarking irect on the constructicn
and operation of an elaborate instru-
ment with rwo or more intermediate
frequency amplifiers.

TO
OSCILLATOR

Fig. 1.—An experimental superheterodyne.
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It is recommeniled that provision
should be made for a variable coup-
ling between the aerial and closed cir-
cuits, either iy moving the coils in
relation to cach other, or hy altering
the number of turns in the primary
winding, as it has heen found, in prac
tice, highly desirable to have some
control over the amplitude of signal
voltages applied to the first grid cir
cuit when making preliminary experi-
ments.

In the cirenit diagram, the input
transformer secondary is shunted by a
fixed condenser; this coupling may
therefore e considered  as  more
sharply tuned than that following i,
which is adjusted to resonance by the
imductance of its windings in conjunc
tion with their own selt-capacity. In
this, conventional practice has been
followed ; it should be added, how-
ever, that there is a distinct tendency
nowadavs to use similar transformers
in cach stage, thus distributing the
overall selectivity equally between the
various couplings.

0000
LOUD-SPEAKERS IN SERIES.

When connecting up two or more
loud-speakers in different rooms ot
A house, the arrangement suggested in
Fig. 2 has several advantages,
notably that the wiring need have
very little self-capacity  associated
with it.  "This difficulty may be over-
come, when using the more conven-
rional circuit with  two leads, by
spacing the separate conductors, but

rhe  amateur wire-man will find it
much easier to do the work neatly
when o single wire only is to he
mstalled.

The method of connection will be
recognised as an elaboration of that
which has been recommended  from
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time to time in the pages of this
journai as being particularly suitable
when a loud-speaker is to be oper-
ated at a considerable distance from
the receiving apparatus. An L.T.
choke is inserted in series with the
anode of the output valve; audio
frequency voltages set up across it
are appliedd to  the loud-speakers
through a large blocking condenser,
which should have a capacity of
about 1 mfd.  An ‘ earth return
from the distant point completes the
cirenit ; it is therefore essential that
thg negative side of the H.T. battery
should be carthed at the receiver end

Wireless

Worrld
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Fig. 2.—Wiring the house for Iloud-
speakers.

DISSECTED DIAGRAMS.
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—in practice it almost invariably 1s,
except in frame-aerial sets.

1t 15 suggested that a switch should
be connected across each loud-speaker
in order that those not required may
be short-circuited. 1f preferred, this
switch may be replaced by a jack,
which should be arranged to com-
plete the circuit when the plug is
withdrawn, as the loud-speakers are
in series. Suitable jacks fitted with
a protective covering and a  base
for screwing to the skirting board of
a room are now available commer
cially.  Being of small size they are
quite inconspicuous.

Point=to=point Tests in Theory and Practice.

No.

54.— A Single-valve

‘“ Hartley ”’ Receiver.

The present series of diagrams is iniended {o show simple melhods of locating faulls in lypical wireless
receivers. Failing a sensitive galvanometer, i is suggested that a pair of telephones with a small dry

battery should be used as an indicating device.
reveal the small leakages which are so often responsible for poor reception and flal tuning.

should be disconnected before testing.

These tests will show not only actual faulis, bul will

Batteries

Q00QO000

4

9

3

Continuity of the tuning ceil as a whole
is tested between a and a, and of the
centre-tapped connection between b and

The -insulation of the aerial series
condenser may be ascertained by a direct
test, but the coil should be disconnected
before testing the parallel condenser.
Insulation of the grid condenser is shewn

between ¢ and c.

The grid leak is tested between a and a,
and the insulation of the grid circuit as
a4 whole between b and b, with leak
removed and tuning coil disconnected.
1f the valve is of a type which shows no
visible glow, its fllament may be tested
between ¢ and ¢, or the whole L.T.
circuit, including filament, by applying
a test across the L.T. terminals.

WWW.americanradiohistorv.com

The continuity of the anode circuit as a
whole is tested between a and a (with
phones in position or their terminals
short—circuited), and its insulation in-
cluding that of the reaction condenser,
which should be good, between b and b.
Insulation of the by-pass condenser is
shown between ¢ and c. Several other
continuity tests may be applied if necessary.

B 28
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AMERICAN RADIO SHOWMANSHIP,

Entertainment Methods of American Station Directors.
By A. DINSDALE.

NHARLES B. POPENCE, manager of Station
 WJ7Z, describes broadeasting as “*a performance
given in a super-theatre lefore an audience that
runs into millions and even tens of millions, including
rich and poor, urban and rural, native and foreign born,
aristocratic and plebeian—a universal gathering, indeed.”’
Having thus quoted the man responsible for the pro-
grammes of America’s greatest and most powerful station,
let us enquire into his methods of showmanship.

Broadly speaking, radio broadcasting is a continuous
performance, with ever-changing features. In marked
contrast with the stage impressario who presents but one
show a season, the radio impressario must put on a success-
ful presentation every day, day after day, with all the
necessary rehearsals and repetitions so essential for its
polished performance.

To hold his vast and varied audiznce, the programme
director must providde endless variety. He must
studiously avoid duplication and the commonplace, for,
unlike the theatrical audience, the radig audience remains
virtually the same day after day.

The director of a radio programme must cater for the
wide range of likes of a heterogeneous public, whilst care-
tully avoiding, or attempting to avoid, an equally wide
range of dislikes.  The programmes must be built up
with some regard to sustained interest. Radio showman-
ship is necessary in the selection. arrangement, and ren-
dition of programme features, so that they gradually
work up to a climax, and then ta})cr off until the closing-
down time.

Pick-up Wires and their Rich Harvest.

Fortunately. the radio programme manager is not
limited to what he can bring before the microphone in the
studio. In America particularly he is usually in a posi-
tion to go after whatever features are being presented to
visible audiences, and, by means of microphones and pick-
up wires, to bring those same features to an invisible
audience as well.

Thus, in the case of W]J7Z, whose so kW. transmitter
is situated at Bound Brook, New Jersey, some thirtv-five
miles from New York Citv, the main stuilio is in the heart
of New York’s theatre district. There are also pick-up
wires to many hotels, clubs, churches, parks and other
places where good {features are waiting to be picked up at
the discretion of the programme director.

Furthermore, W]JZ is linked up by direct wire with
WRC in Washington, WBZ in Springfield, Mass., as well
as 2 studio in Boston, and with WGY in Schenectady,
with the latter station’s pick-up system extending the
whole length of New York State to Buffalo, and including
all the large cities.

Outside features play o most important part in the
present-clay radio programme in America. To illustrate,
it ix of interest to note that dJuring the year 1923 there
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were 2,213 outside events on the progriimme of WJ7,
occupying a space of 2,290 hours, as against 4,348 inside
events occupying a space of 1,750 hours.

It is significant that, although there were not as many
events from outside, yet the outside events filled in more
programme time, being more in the nature of orchestri
and band concerts, as well as banquets and public
gatherings.

Music, of course, predominates in overwhelming gropor-
tions so far as the usual hroadeasting programme is con-
cerned. So far as musical features are cgacerned, or-
chestras lead by 2 comfortable margin. - During 1923
station WJ7Z presented a total of 1,347 orchestra pro-
grammes, as against 77 band programmes. There were
806 talks, but, considered as time expended, thev account
for quite a small period only.

There were 2835 concerts and 328 piano recitals. Turn-
ing.to vocal items there were 3605 soprano recitals, 169
tenors, 8¢9 contraltos, 167 baritones, and 18 bassos. Of
choirs, glee clubs, and singing groups there were 129, and
organ recitals figured to the extent of 47 ; violin recitals,
159; ’cello recitals, 19; harp recitals, 8. Additional
figures could be given, for the programme director records
every event just as carefully as the mapgincer logs every
variation in the weather. However, the foregoiny will
suffice to give the reader a general idea as to the structure
of the present-day high-cluss American programme.

Only Aural Results Count.

The basis of broadcasting is the transmission of sound
through an intangible medium—the ether. Some day we
shall undoubtedly be able to broadcast vision also, and
thus balance and complete the eftect, greutly enhancing
the entertainment value of the service.

But that is in the future. To-day we can only broad-
cast sound; hence the programme director is interested
primarily and even exclusively in ear impressions. Ap-
pearances mean nothing in broadcasting.  The artists are
just as invisible to the audience as the audience is to
them.

This situation has producged some startling results, not
only in America, but in every other country which has
taken up broadecasting.  Musicians who have failed, for
one reason or another, to gain proper recdgnition on con-
cert platform and theatrical stage,-have scored the most
astonishing successes in broadeasting, where their musical
ability and achievement have been judged by an impartial
aucdicnce purely on a musical basis.

Singers whose voices lacked the nccessary power to
‘ get across 7’ in the concert hall or theatre have come
into their own before the microphone, where electrical
amplification builds up the sound volume to any intensity
required, thus relieving the vocalist of the added strain.

Then, too. there is the informality of a performance
Lefore the microphone. A studio, particularly in America,
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American Radio Showmanship.—

greatly resembles a drawing-room, so that otherwise timid
artists, who would suffer from stage fright if they ap-
smeared beforc a visible audience, have felt very much
at ease in their work before the microphone.

(‘onversely, veterans of the concert and theatre stages
have suffered acutely from nervousness before the micro-
phone, owing to the lack of the customary visible audience.

‘Taken all round, however, the microphone performance
is far more conducive to the best musical achievements.
‘I’he noises and other distractions inseparable from a large
auditorium full ol people are absent, the acoustics of the
studio can be made perfect, and the microphone, which
is the ear of the audience, can le placed to the best
advantage, so that not only do the various Instrurents
blend properly with each other, but also with the acoustical
characteristics of the studio, so as to give the correct effect
of ““ atmosphere.”” The lroadcast listener then gets the
same impression that he would if he were seated in the

best scat in the house,””

A very important phase of radio showmanship, there-
tore, is the correct placement of the microphone or micro-
phones, and the proper arrangement of the various artists.
Unless these matters receive very careful attention, the
radio performance is incomplete.

Station WJZ, heing the latest of America’s super-
power stations, has incorporated in the design of all the
apparatus the results of the very latest researches. Tt is
claimed that the tone or musical frequency range of the
station extends from 50 cycles to above 6,000, exceeding
the performance of the best receivers and loud-speakers.

On the subject of proper microphone placement, it is
the outside broadcasts which present the real problems.
For studio work it is seldom that more than one micro-
phone is required, but outside events frequently call for
a plurality of microphones so that the various effects may
be gatherced.

Thus, for concerts given by the New York Philtharmonic
Orchestra four microphones are employed, two being in
use at a time. Church services, such as are regularly
broadcast from St. Thomas’ of St. George’s. New York
City, call for as many as nine microphones, which have
to be installed in various parts of the church, with an
elaborate switching svstem, so as to pick up the organ
music, the choir, and various parts of the service.

Radio Reporters.

Relying to such a great extent, as thev do, upon out-
side events to fill their programries, the larger American
broadeasting stations function very much like a news-
paper, sending out announcers to act as news reporters
and sport reporters as and when occasion arises.

It may be appreciated that such jobs are not always
easy. Last year, for instance, W]Z wished to report the
classic Poughkeepsie Regatta, held on the River Hudson
some miles ahove New York, and in order to supply red-
hot news a radio reporter was sent out to follow the com-
peting boats in a motor boat.

‘On another occasion a radio reporter wvas sent to cover
the thrilling race between a speed boat on the Hudson
River and the Twentieth Century Limited, ‘one of
America’s fastest trains, which runs daily between New
York and Chicago. The train runs along the bank of
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the river for some distance, and it was over this stretch
that the race was run.

The radio reportcr on this occasion followed events in
an aeroplane, with his microphone linked by short-wave
first to a receiver at Poughkeepsic, and later to the Radio
Corporation of America’s laboratory at the northern enid
of New York, both peints being connected by wire to the
control room of WJZ. The present writer was fortunate
enough to hear this broadeast, and can testify to its
excellence as a thrill producer.

In reporting sporting events, plenty of microphones and
wire are necessary. Not only has the news itself to be
given to the audience, but also the cheering and general
noise of the crowd, all so essential for a realistic back-
ground. It is quite the opposite to the studio perform-
ance, where, generally, no background is wanted.

The Radio Announcer.

Again quoting the manager of WJZ, ‘“ Announcing is
no simple task. Lvervone cannot make a good announcer.
popular opinion to the contrary, Jnotwithstanding. A
radio announcer is born, not made. He—or she, for
there arc some very capable women announcers—is a rare
person, to be sure.”’

What is a good radio announcer’s best attribute? Put
in a nutshell, it is voice personality. As with vocalists,
so with the announcer, it is the voice, and the voice only,
which becomes known to the radio audience. Hence the
main asset of the announcer is his, or her. voice, pro-
vided that voice is properly and sensibly employed.

The radio announcer’s voice must be friendly and
cultivated. His diction niust be flawless. He should
know something of foreign languages, so that he can give
a fair approximation of the correct pronunciation of
foreign titles and composers.  He must always be pre-
pated to say enough, but not too much, and he must
know what to say at the right time.

Whilst Mr. Popence has gone on record as saving that
an announcer is born, not made, he has added that train-
ing perfects the born announcer.  So far has broadeast-
ing progressed as an art that the announcer of three vears
ago could hardly go before the present-day microphone.
Some announcers are hetter for certain forms of presenta-
tion than for other forms.

The work of a starion like WJZ is much more involved
than that of an ordinary low-power local station.. With
its so kilowatts of power it easily covers a radips of
1,000 miles, and, under favourable conditions, cam even
be heard on the Pacific coast. By means of relavs
through other stations the area which it can be certain of
serving can be still further extended.

Bound Brook is thus more of o national than a local
station, and, in a country the size of the United States,
the task of making the progranumes as general as possible
is no mean one. The radio showmanship required in-
volves the possession on the part of the programme
director of very considerable skill, for he must please the
varicgated tastes of urban listeners in scores of cities.
and also of rural listencrs scattered over htndreds of
square miles of open country.

That WJ7 has been so highlv successful in pleasing
such a varied and scattered awdience is no mean tribute
to the showmanship of its manager.
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A Review of the l.atest Products of the Manufacturers.

THE NEW COLVERN COIL
FORMER.
Interchanceable imductances  hecome
essential when building a receiving set
which will tune over a wider vange of

wavelengths than the 180 to 525 Land.
A formev with pin connectors for con-

stracting  interchangeable coils has re
cently beeu designed by the Precision
Screw Co..  Ltd..  Provost  Works,

Macdonald Road, Walthamstow, Tondon
E.17. embodving the requirements for
veally efficient coil constraction.

The former is a moulding of genuine
Rulkelite, and the most noticenble feature
is the extremely small wall thickuess.
Actually it 1s abont @ in. The wall of
the eylinder gives support to twelve tibs
which elevate the turns of wire at an
average distance of qin. trom the face
of the former.  The use of twelve ribs
around a diameter of some 23in. gives a
practically evlindrical c¢oil as apart trom
the six. und eight-sided coils produced by
the use of heavily ribbed ebonite tube.
The ribling tegether with a thickened

ring at the top of the former render it
perfectly strong and durable, while the
amonnt  of
neighibourliood of

material in the
turns is exceed

dielectiie
the

The new Colvern Bakelite coil former.
The winding space is approximately
3" m 3"

ingly  small. The former is supplied
with six silver-plated pin connectors and
a Bukelite base, so that it can carry the
windings required for stabilising, intvo-
ducing capacity reaction, or may be used
as an oscillation coupler in a superhefero-
dyne receiver. The lengih of the wind-
Ing space on the formev is 3in.

This coil former is well made and
heantifully finished, the pin connectors
beinz accurately machined, making an
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easy fit into the six sockets. Tt would
appear to meet all the requiremeunts for
the construction of highly eflicient taning
inductances.

coo0o

EDISWAN DRY CHARGING
ACCUMULATOR.

A new type of filament heating battery
hase Leen recently introduced by the
Edison Swan Electric Co., Ltd., Ponders
End, Middlesex.

‘The new Ediswan * Loten’ accumulator

with glass box container. It is *dry
charged’’ and is brought into use merely
by the addition of acid.

The special feature of this battery is
that although supplied in a dry condition
it can bhe brought intu service merely
by the addition of acid, and the usual
slow process ot first charge is avoided.
As the accumulator is in a charged state
the gravity of the acid needed for filling
must be higher than that used in the
case of the ordinary tvpe of accumula-
tor. The specific mravity recommended
by the manufacturers is 1.260. The dura-
tion of first discharge approuches very
closely the full rated ampeve-hour capa-
city.  The charging vate for the 45
ampere size is given as 3 amperes.

The form of construction is partico-
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farly durable and robust.  The plates are
carvied in a thick glass container, und
are held in position in grooves in the
side of the box, while the top is sealed
by means of u glass lid which is dished
towards the centre so that moisture will
run back iuto the cell and obviate the
usual trouble withregard to spraying. The
glass top is drilled and fitted with rubber
cork and vent. The terminal pillars pass
through rubber collars in the glass top
of the cell.  Ample space is provided
between the acid level and the sealed
top, and a full 4in. is allowed beneath
the plates for the collection of sediment.
The battery is marketed under the
name of the ‘“ Loten ™ accumulator and
the specimen examined was the type
Nt:.543, thaving overall dimensions of
5x4lx%in., being a single 2-volt cell
with an ampere-hour capacity of 45,
0000

RADIAX H.F. CHOKE.

The high frequency choke of Radiax.
Ltd., Palmer Place, Holloway Road,
London, N.7. is designed for baseboard
mounting, and consists of an cbonite
pillav 24, i height carrying  eight
grooves for the windings with a meuan
diameter of about Jin. 'I'he total number
of turns is approximately 4,000, which is

Radiax high-frequency choke coil. The
winding, which is in e¢ight sections, con-
sists of about 4,000 turns on an ebonite
column 2}"<1°. The illustration shows
the sectioned windings, the protective
covering having been removed,

exceedingly high for a high frequency
choke cail, and in view of the fact that
an exceedingly fine wire is used, and
that the choke is section built, the high
inductance value which is obtained s
not. accompanied by an excessive value of
self-capacity. The choke cail is suitable
for use either on the broadcast band o
with eircuits tuned to much higher wave-
lengths, whilst it should be equally re-
liable in a short wave set.
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General Noies,

Mre, ¢ ¥. Scruby, who, with Me. D. L.
Blunden. operates (¢ 5LU at 8, Penrith
Road, Basingstoke, tells us that this
station was heard in Freeport, Pennsyl-
vania, at 0630 B.S.T. on Scptemher 5th;
signal strength was veported as R3. He
was using an input of 2.9 waits to two
Cossor P1 valves.

0000

Mr. G. L. Browason (G 2BOW), Hale,
Cheshive, writes that on Uctober 24th
he received 1/ 2ADT, Nr. W. Swensen.
Montelan, N.J., on 21.6 metres at 2120
GALL.  Signals were akout R3. vood
AC. and steadv.  He learns that
U2ADYT was nsing only 10 watts and
that this was Jus first call on that wave
length.

cooo

My, Frauk R. Neill (CI 5NJ),
station in VWhitehead, Co. Autrim, is so
well  known, writes that on Sunday
December 19th, he was in communication

whose

with Z 3AR, D. \W. Buchanan, Ashbur-
ton, New Zealund, for over two liours
continuonsly between 11 a.m. and .1.15

p.m.. when the eall to dinner proved
strongetr
7 3AR veplied immediately to M.

Neill's call at 11 a.m., aud the signal
strength  vemimed constant duving  the
whole time. 5N.J was transmifting on «
wavelength of 32.8 metres with an inpat
of 80 watts to a DETL valve, and lis
signals werve veported R4. while those of
7 3AR were a steadv R6. The receivers
used at the respective stations are not
stated.

This is probably the first time that two
way  working Letween Northern Ivelund
and New Zealund bas taken place at so
late an hour. The weather was fine and
hright in Antrim. and therefore not the
kind of dayv on which a lengthy test with
New Zealund might have been expected.

[e el Ne)

We ave asked to state that U 1AQF,
Me. H. C. Wing, 62. Pievce Street, Green-
field. Mass., will be testing every Sunday
at 0500 G.M.T. on 85 metres, and will
welecome  reports. He will call GLB
GU 1AOF or Test G .

in Mmse. for several mmul-w,
and will then try telepliony  If any trans-
mitter hears him duriug these tests he
is asked to call up U 1AOF on the 45-
metre waveband. Reports may be sent
vie My, G. L. Brownson (G 2BOW),

(U 1AOF,

“ Bryning,” Hale, Cheshire.
[« NoRoNe
M A, T Baker (G 6QH), 23, Third
Avenuve, Bush Hill Park, Enfield, writes

that on December 27th at 2045 G.M.T.
he was in commuuication with KFSX, the
American steam vacht ¢ Warvior” from
New York. bound on a trip round the
world. Her position at that time was
in the Red Sea, 187 miles south of Sucz.
My, Paker was using 6 watts input, and
the iuterchiuge of messages was carrvied

Wireless
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out on 38 aietres. The operator of
KFSX will be glad if any  British ama-
teurs will wateh for him on this wave-
Jengith and answer his calls after 2000
G M.T. G 6QH reports that his tone was
rather vough, like spark, aud was received
at about RS,

=D

cooo

Mreo 1Y NL Baskerville and My, CG. L.
Brownson (G 2BOW), of Hale, Cheshire.
liave receutly been carrying out reception
tests with U 8DDL, My, E. W. Stratton,
Jnr., Rochester, New York, but did not
find the conditions as favouwrable as they
were during similar tests last vear. Their
most successful receptions were on the 80-
metre wavelength.  They did not sue-
ceed in picking up any of U 8DDI’s sig-
nals on 40 metres.

If any reader has head U 8DDL during
the past ten weeks, Mr. Baskerville will
be very grateful for any details which
may enable him to check his own tests.
His full address is 9, Arthog Drive, Hale,
(‘heshire.

cocoo
Duplex Telephony with America.

Our corvespondent’s letter, of which we
published an extract an page 807 of our
issue of December 15th, hus aroused con-
siderable interest.

Another  corvespondent  from  South
Shields writes that the station in ques
tion has DLeen heard there a number of
times. mostly on Suudays about noon and
on Wednesduys after 5 p.m.; the wave-
length was about 22.5 metres.

A correspondent in London also reports
having picked up signals which he thinks
must have come from the saume station
at about noon on October 28th. The
wavelength then used was between 15 and
20 metres and speech was heavd at fair
lond-speaker strength with an  0-v-2
Relnartz receiver. Several people spuke
from Cheir homes on the ordinavy tele-
phone, and their speech was relaved from
this station. One remarked that it was
a raw, cold morning and that he had heen
dragred tfrom his bed to speuk.

oocoo0
Reception of American Broadcast Stations,

A correspondent at Hadlow, Kent.
writes that U 2XAF came mn at consistent
strength until Novembev 20th, when. at
a demoustration, he was able to receive
it at comfortable loud-speaker strength
on two valves. After that date it steadily
decreased in strength, and he did not hear
it again until December 18th, when it was
Lack at normal strength. It was practi-
cally inaudible again on December 20th.
when the B.B.C. tried to velay it. By
contrast, KDKA, which he first heard on
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November 20ith (the night of

abnormal
receplion), ias remained at consisient
strength and was verv clear on Decen-
her 20th. He finds that there is seldom
any trouble wirli atmospheries on 2X A1’y
wavelength, but that on 63 metres they
ave generally a little trouhlesome. ‘I'he
receiver he uses i1s a modified Reinarts

in conjunction with a twovalve trans
former-coupled amplifier,. the detector
being a socket type < Weco ' valve.

Radio Jargon. °

At the general nieeting of the R.S.GGLB.
Me. DS Richards szia that he hoped
the use of American jargon (otherwise
knowir at * vadiese ” or © ham language 7)
would be dropped in such pnblications as
the 7. end R. Bulletin as unworthy of
the dignity of the R.8S.¢:.B.

Our own sympathies ave entively in
agreement with his remurks.  As an in-
stance of the absurdity of the excessive
nse of ““vadiese ” in ordinary correspond
ence we give below a sample letter which

vecently appemied in a French contem-
porany -

OM, HWRU? Y WRKD 10U, (ES
HW: ¥ THOI WRK WID 1 GUD

INPT; 90m QBA ABT SPK: WEN

SUM B4 2345 ¥ M CLD 4 WRK WID
1 HAM, WID ABT 0.6 amp. RDM
GUD ANT, CPP GND. HV HRD RY

T.S.A. HWSAT? B4 TMRW Y RITE
1 LTR CRD Q.S.L. B BEST DX.
CUM PSE TMRW HR, WE WRK WID
CUM HAMS  ENAK DI1F. cu
TMRW? GG? 73's

This was followed by a translation into

courtly  French which strongly empha-
sised the eontrast Dbetween the two
langruages.

We also give an exiunple from Lhe Per-

somal > cohmmn of an Augstralian contem-
porary :—*¢ is still too QRW  with
work to get on the air,” and fail to see
any subtle significance in the code letlers
which miake them convey a fuller meaning
than the plain Buuelish word * basy.”

o000
New Call-Signs AHotted and Stations
Identified.
G 5QR  D. G. Bird, 273, Pershore Rd.. Dirmingham.
{Chanue nf address. )
G 5XH 1.\, tiooke, 87a, Haverhill Rd., Balham,
SN2, 'l[.msunts o 23, 11-46 and
02001 matres.
G ARG A. Rothsehikd, 1. Ashbyv Rd., Canonbury, N.1.
G 6PF 1. M. Cooper, 120, Sandvzate Rd., Crasspool,
Shefficld.  Transniits ou 45 metres.
(Change of address.)
G 2AWP{Art. A.) W. Huggins, 47, Ningswood Rd.,
Penge, S.12.20.
G 2AXI I°. Inchley, 127, Hellv Lane, Evdinzton,
Birmingham.
G 2BRX (Fx GONY W, H. Pelton, * Wiltonest,”

Arundel Rd,. Durrington, Worthing,
G 5GN (lix 2ALU) C. R. Green, 32,
Vilias, W.11.
G 2AXG \. F. Horton, “ Heather View,” 51, Coval
Road, East Sheep, S.W. 14
K 4YAA (E \ K Y4 Rolf Formis,
. Stuttgart.
CH 2BJ T. Taw]or Casilla R68, Valparaiso, Chile,
LA 5B Bjarne Lindemann, Bjcrndalen 31, Rerzen.
01 L. Jennv and R. Haas, via Radio Zentrale,
Salzburg.,  Austria.

Aldridge Road

Alexanderstr.
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SUPERSONIC TRANSFORMERS.
PART V

Influence of Input Impedance of Valves.
By N. W. McLACHLAN, D.Sc., M.1LE.E., F.Inst.P.

HE performance of an electrical impedance in a

yalve in circuit depends upon the inter-electrode

capacities of the succeeding valve and upon the
type and magnitude of the impedance in its anode circuit.
For example, at frequencies below resonance a supersonic
transformer hehaves mainly as an inductance. At re
sonance it hehaves substantialle as a non-inductive resist
ance, whilst at frequencies ahove resonance it hehaves
mainlv asx a condenser.  Henee, if we have a valve cir-
cuit where one iron-cored transformer follows another,
7.¢., two units in cascatle the performance of the first is
affected by the impedance of the second and by the inter-
electrade capacities of the valve in the anode circuit of
which the latter transformer functions.  Similarly, valve
civeuits which succeed the second transformer will affect
its performance. This, again, affects the first trans-
former. Under certain circumstances there 1s a—so to
speak—vicious circle and the combination oscillates,
state of affairs which can be quélled by neutralisation of
the anode to grid capacity.

Tn the experimental work associated with the measure-
ment of amplification curves of  the iron-cored trans-
formers deseribed in Parts T to 1V, a valve 'V, is vesist
anee coupled to a rectifier. as in Fig. 21, (This is repro-
duced From IMig. 5, Part TT, November 17th issue.) The
effect of this valve on the performance of the 1.3 mil iron
transformers Nox. 1 and 2 will now be discussed. This
course was pursued during the experiments to show the
profound influence of inter-electrode caparity at super-
sonic trequencies. especially with transformers the natural
self-capacity of which was small.

4

|OSCILLATOR

A
-

a.

FILTER

R e

Flg. 21.—Circuit used to determine transformer curves.
Neglecting the filament to anode capacity, the equiva-
lent circuit on the secondary of the transformer of T'ig. 21
is shown in Figs. 22, 235. C, 15 the filament to grid
capaciry, including the capacity of the valve holder and

B 33

leads. (1 + ) C, is (x + n) times the anode to gnd
capacity of the valve, which again includes stray capaci-
tics. y is the effective amplification of the valve, and
is less than m the magnification co-efficient.
: s mR . .
In this case it is equal to ——5- where m is the magni-
p+R

fication co-efficient, p the A.C. resistance of the valve,
and R the equivalent resistance in its anode circult.

A G
(o]
G Fo o
[e]
L A
(a}

i |
T

—

[~
(ﬁ—

(b}
. A vy
P ‘|_ % 5
¢ = E
= 3

"Q £ T |

P . 3 o

(c) (d)

Fig. 22.—Circuits illustrating input impedance of a valve.

Capacities are as follow: F to A=C;; Fto G=Cy; G to A=Cy.

Circuit (b) shows Inter-electrode capacities and Z=impedance in

anode circuit. Gircuit (¢) shows equivalent circuit of valve where

A= fictitious alternator. Ci!‘cl.:lil (d) is a combination of (b)
and (c).

Thus, if the coupling condenser between YV, and V, is of
relatively low impedance, the value of R is practically
equal to that of the anode resistance and the grid leak
in parallel.  The measured value of 5 was about 3.9.
The reason for (3 + 1) times the anode to grid voltage
is as follows: The anode voltage variations are y times
those hetween the grid and filament, and in a resistance-
coupled amplifier are ot opposite sign (180° out of
phase).  Thus the voltage between grid and anode is
(4Vg + Vg)= (5 + 1) Vg, i.c., 7 + 1 times that of the
aric.t  This causes a  condenser current equal to
w(C, (y + 1) Vg. I however, we consider the condenser
to be across the grid-Alament circuit where the voltage
is only Vg, its value must be C, (j + 1), so that the
current is unaltered. There is also a resistance s in
series with the condenser (4 + 1) C,. In this case its
value is about + 7,000 ohms, but it can bhe neglected in
comparison with the impedance of the condenser, which
is of the order 10 ohms at 4 x 10" cycles. Thus in
our particular case the circuit of Fig. 23 can be replaced
by that of T'ig. 2. where a condenser of value (3 — 1)

'V is the voltage variation of the grid with reference to the
filament.
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Supersonic Transformers, Part V.—

C, + C, is placed across the secondary of the trans-
former. The measured values of C,, C,, C, for valve
V, of Fig. 21 taken in the valve holder are given
Table XT.

TABLE NI —INTEK-ELECTRODE CAPACITIES OF VaLve Vi

orF Fie, 21.

Position. ! Capacity, upF.
FloA=( 0.5
FtoG = (o 12.5
GloA = Gy 5.0

The value of C, in Fig. 24 is found from the relation-
ship C, = (3.9 + 1) 5 + 12.5 = 37 micromicrofarads.
I'rom Table V, Part 3 (page 715 of The Wircless World
of November 28th), the total equivalent secondary capa-
- city of transformers Nos. 1 and 2 was 62 micromicro-
farads.  The above calculation shows that a capacity of

[

Fig. 23.—Equivalent circuit to input impedance of valve V; of

Fig. 21. C;=(n+1)Cy-+- C: where Ca=F to G capacity of V,,Cy - A

to G capacity of V,, r= resistance which is positive in value. The

sclf~capacitics of the windings have been omitted.

37 micromicrofarads was due to the valve V, of
Fig. 21. Hence the equivalent secondary capacity
of each transformer when the winding is quile free
is C=62—37=25 micromicrofarads. The various
data associated with the transformers under the two
conditions, (1) the secondary winding ¢ loaded '’ by the
input impedance of V, of I'ig. 21, (2) the secondary
winding free or unloaded, are arranged in Table X11.

TABLE XIL—ErrFeEct oF INeur INPEDANCE OF Vi 0N TRANSFORMERS.

Optimum Lifective Primary Lquivalent
Trans- Wavelength Capacity, Secondary
formesr {Metres). Co upli. Capacity, C pul.
Secondary B
loaded by | Secondary | Loaded. | Unloaded.| Loaded. | Culoaded.
Va. Free. ‘
1 7,000 4,100 w0 | ooy 62 | e
2 9,000 5,700 1,000 400 62 ; 25

The natural wavelengths with the secondary windings
unloaded were calculated on the assumption that the
differential permeability of the iron was constant. . This
probably has little effect on the wavelength of transformer
No. 2, but that of No. 1 mayv be on the high side. The
results .in Table XII are rather remarkable, for we see
that resistance-coupled valve V, following the transformer
adds a capacity 1.5 times that of the equivalent second-
ary capacity of the transformer, and the operating wave-
lengthh is augmented several thousand metres (59 per
cent.), which is rather alarming. Morcover, an amplifi-

JANUARY sih, 1927.

cation curve of the ‘‘ unloaded ”’ transformer is of little
value when the mstrument is used in a valve circuit, 7.¢.,
with a valve or a series of valves following it.

Under the heading ¢ Transformer Design’’ in
Lart ITI, November 24th issue, we quoted results ol-
tamed with a transformer having staggered primary
and secondary windings. This construction was tried to
sce whether the effective primary capacity could be mini-
mised by reducing the mutual capacity between the pri-
mary and secondary windings. Using a 3/1 transformer
with the same core and turns as No. 1!, and with six
sections on cach winding, the effective primary capacity
was 480 micromicrofarads, as compared with ;60 micro-
microfarads for the normal construction. Now, the
inter-electrode capacities of V, in IFig. zr accounted
for 335 micromicrofarads (the difference between row
1, columns 4, 5, Table XI1I), so that the effective
primary capacity of the staggered windings is 470 —335=
135 micromicrofarads.  Dividing 'this by the square
of the ratio, we obtain the equivalent secondary capa-
city C=r15 micromicrofarads, as against 235 micro-
microfarads for the normal construction, a reduction
of 4o per cent. Unfortunately, this transformer has been
mislaild, and I am unable to check the foregoing result
experimentally. The difference seems rather larger than
onc would expect, but, as we have already seen from
Table VI, Part III, page 416, of the November 24th
issue, the mutual capacity of the standard or normal
transformers is large compared with the self-capacity. In
making measurements on the effective primary capacity,
the conditions should be such that the capacity added due
to the valve (in this case V,) is relatively small. In
practice, unless the valve capacity is neutralised, the ad-
vantage of reduced capacity due to staggered windings
will not be utilised to any degree.

When dealing with re-

ceivers  there  will, in
general, be two trans- .
formers in  cascade, as

The

shown i Fig. 23.

input impedance of the
valve V, will be shunted (#+1)C3
across the secondary wind-
ing of transformer T,. Fig. 24. — Approximate

e(}]ulvalent circuit for Fig. 23
where C= equivalent second—

This impedance is due not i G 20

only to the inter-electrode Gy ?Q?,“Gy;’ap;z@'};"&m@;:
capacities but to the elec- fi‘m'}‘ggugagi“ol:l‘*%;ye of vz
trical nature and magnitude =

of the impedance of transformer T,. This impelance
vitries with the frequency, as explained above. so that the
phase of the anode voltage with reference to the grid will
also depend upon the frequency. Also, the factor i
varies with frequency, since the amplification curve is
peaked ; i in this case 1s given by

Magnification M

Turns ratio  S°
Since the impedance varies in magnitude and phase
with frequency, the input impedance of V, also varies.
It is still represented by a condenser in series with a

' No. 44 D.S.C. was used in this case, No. 42 D.S.C. in the

normal construction.
B 34
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Supersonic Transformers, Part V.—

resistance, both of which vary with the frequency. The
inductance of the transformer makes it possible for this
resistance to be negative. If the negative value is ade-
quate and other conditions suitable, self-oscillation will
accur. In the amplifier shown in Fig. 19 (page 777 of
the December 8th issue), where the grid resistances R,
are omitted, an increase in anode potential of V,, ¥,
{the valves associated with the transformers), from 50
to 1oo volts was sufficient to make the set oscillate.

iy
PUT '>—/|

—_—
l\—‘) ouT

r—llllﬂ 5 {

Fig. 25.—Diagram showing double transformer coupled amplifier
and input impedances to valves.

Since the series capacity and resistance representing the
input impedance of V, in IFig. 25 vary with the fre-
quency, the amplification curve of transformer T, will
be affectedd accorcingly.  Moreover, apart from oscilla-
tion, unless the input impedances of V, and V, are the
same, the amplilication curves of T, and T,, as obtained
in this circuit, will be different.  Hence the combined
amplification curve for the two transtormers in cascade
will be quite unlike that obtained by squaring the ordi-
nates of one of the curves. The above argument and
the experimental data scem to indicate that, with the
transformers under discussion, at any rate, capacity
neutralisation is desirable. Self-oscillation would Tie
suppressed, and the input impedance would be substanti-
ally the giid-lilament capacity of the valve. Tt would
then be easier to get the two Input impedances equal.

Effect of Resistance of Windings.

Owing to the high effective resistance of the American
supersonic  transformers  and  the  Aatter amplification
curve, the above effects are not so pronouncerdt.  The
higher resistance makes for stability, whilst the flatter
curve and the larger leakage mean that the capacity
component of the mput mmpedance of a valve succeed-
ing the transformer is of less importance. Although the
amplilication of a 1.5 mil iron transformer at its maxi-
mum  excecds that of the American appreciably, the
superiority s not cvinced 1o the same extent when the
transformers are cascaded, as shown in Yig. 19 mn Part
IV. In other words, the inter-electrodle capacities have
less effect on the American than on the 1.5 mil iron trans-
formers. Despite the advantage of the American tvpe
in this respect, the reduction of resistance and the neu-
tralisation of capacity ix the more scientific way of Jeal-
ing with the problem. There is no one who doubts the
veracity ol this statement in connection with H.I". ampli-
fiers for hroadcast wavelengrhs. and there seems every
reason to believe that it would be sound practice in the
design of iron-cored supersonic transformers.  ‘The de-
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signer then uscs his iron and copper to the best advan-
tage. So far as neutralisation is concerned, the reader
will see from the photograph in Part I, page 634,
November roth issue, that there is ample room for addi-
tional winding.

One of the two transformers under discussion (No. 2)
operates down to a frequency of 25,000 cycles. Now,
audio frequencies are not so far removed from: this figure,
and we naturally wonder what elfect inter-electrode capa-
cities have in speech amplifiers. We can take the simple
casc of a condenser-resistance amplifier shown in Fig. 26
and ascertain the cffect of V, on the resistances R, R,, and
the coupling condenser C,. Assuming V, to be a valve
having C,=C,=C,=10 micromicrofarads, p=3x10*
ohms, m=30, and that R, =10° ohms, R,=3x10"
ohms, we get at frequencies above 1,000 cycles (since
the impedance of the coupling condenser is negligible).
The effective anode resistance is R, and R, in
parallel = 8.3 x 10* ohms. Thus 1 = 22.  Also ¢, =
(3 +1) C, +C,=125 x 10 + 10 = 240 micromicrotarads.
Impecance of 210 micromicrofarads at f = 3,000 cycles is

TO’:

240 X 27 X §,000
impedance of the grid-filament path is the vector sum of
these values in parallel.  The vector «iagram is shown
in Fig. 27, the current into the condenser and that
through the resistance being at right angles to one
another. Iy, the total current, is greater than 7, by
the amount shunted through the equivalent condenser,

— 1.32x 10" ohims, so that the total

Fig. 26.-—Resistance-capacity coupled amplifier circuit (a)
and equivalent circuit for V, (b). Cy=(»+1)Cs3-+-C,y, and
R=R;Ro/R{ Ry,

7.¢., «ue to the input impedance of V,. ‘The impedance
in the anode circuit of the valve V, is now 7x 1o' ohms
instead of 8.3 x 10* ohms, so that there is a reduction
of 15 per cent. in the amplification at 5,000 cycles and
of 29 per cent. at 10,000 cveles.  When an additional
stage of resistance coupling is added the ahove ligures
are respectivelv 35 per cent. and 38 per cent. Where a
valve of lower magnification factor is used the reduction
in amplihcation would not be so great.

Another case arises when the valves of the speech
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amplifier are transformer coupled. Here, of course, the
input impedance varies with the frequency. With a good
transtormer in which the amplification is sensibly con-
stant over a wide range of frequency, the magnitudes of
y and the input condenser would be sensibly constant,
but the resistance 7 would vary with the frequency. Under
certain conditions—according to the coefficients of the
transformer and the internal resistance of the valve—
the resistance might be negative. Since the positive re-
sistance in the valve circuit preceding the transformer—
we assume a circuit in which
a resistance-coupled detector
is followed by a transformer

S v

(} —is Jarge, this negative
3 resistance  Joes  not, in
]

By

general, cause oscillation, but
it may influence the amplifi-
cation-frequency curve, espe-
cially il the magnification
per stage were relatively high
and the internal resistance of
the valve low.

When fwo transformers
are coupled in cascade in
the well-known manner the
second influences the performance of the lirst,
since it causes an input impedance on the grid of
the valve with which it is associated.  This input
impedance varies with the frequency, as indicated
above. Y urthermore, the first transformer causes an
input impedance on its valve grid-filament circuit, which
influences the action of the circuit (whether high- or low-
frequency) preceding it. Tf this valve be the detector,
the high-frequency input impedance, so far as the trans-
former is concerned, can be considered as a condenser
C, + C,, because there is usually a by-pass condenser,
and the H.F. is well ahove the resonance of the trans-
former (low reactance).

Fig, 27,—Vector diagram of
current in Fig. 26 (b). i;=
current through C;; i3=
current through R; I:=
total current=alternating
current through valve V;,

Overall Amplification.

The preceding argument points to an impoltant issue
which I introduced in this journal® some time ago,
namely, that the overall amplification characteristic of a
complete receiver is wanted. TIsolated curves of one

“unloaded 7' I..F. transformer are of little value where
another L.F. transformer and a selective high-frequency
unit are used in conjunction with it.

The input impedance of a thermionic valve was first
treated theoretically by Miller in the Bullctin Burcau
of Standards, Vol. 15, page 507, 1919. Readers wishing
to study ‘the subject more intimately should consull
Miller’s analysis and the experimental curves which sup-
port it. They will, of course, have to apply the analysis
to their own particular cases, for the paper deals merely
with the input impedance of a single valve, the anode cir-
cuit of which contains some form of impedance.

The theory of transformer design and the chleulation
of characteristic curves have not been given because they
are beyond the scope of this journal. Readers, however,
who desire to probe the matter further can refer to an

@[ﬁﬂ@j JANUARY 5th, r927.
asticle in Experimental Wireless dealing with the neutro-
dyned tuned anode.* Barring leakage between primary
and secondary windings and the effect of the input im-
pedance of the succeeding valve, the theory follows the
same lines as those given there. Care must be exercised,
however, about the approximations used, hecause the
argument referred to much higher frequencies. For ex-
ample, in a supersonic transformer zero reactance does
not occur precisely when »°LC =1, as it would for a
short-wave circuit.

Harmonics due to Hysteresis.

There is the question of distortion due to harmonic fre-
quencies caused by hysteresis in the iron. If the main
or carrier frequency is 30,000 cycles there will be the
usual side bands 30,000 * 8,000. Hysteresis will give
a series of treble frequencies go,000 * 24,000, etc.  The
importance of these will depend upon the selectivity or
peakiness of the amplification curve. The same kind of
effect 1s obtained in any high-frequency circuit when grid
current flows, but there 15 in general a double frequency
also.  Whether there is any audible result or not is a
question to be scttled by experiment. In any case, the
auxibiary frequencies in a supersonic tfransformer will he
of less account than those iIn  —
a1 sonic (low-frequency) trans-

1 UPPER PART OF
former. “YSTERESIS LOOP

In conclusion, the author
would like to draw attention /
to one or two errors in pre-
vious articles in the series.
In Fig. 1, page 6351 of the
November 1oth issue, the
subsidiary loops should be
wholly to the left of the B-H
curve as shown in [fig. 28.
In the footnote to Table IV
on page 684 of the November
17th issue the value of C, Ee’ﬂi':.:{‘;:‘}s;f,’;,‘;"m.'}gf,;
should  be in micromicro- 9% D.C; magneriation in an
farads.  The values of Buas
in Fig. 18, page 718 of the November 24th issue, should
read 1.0 x 10" ete.. instead of 10 x 10%

BOOSTING UP THE CHORUS.

NEW use has beeu found for the valve amplifier, this

time on the theatre stage. The innovation was vecently

introduced by Paul England’s ¢ Revellers,”” appearing
at the Alhambra, London.

After their opening “ Froth-Blowers’ Chovus,”” the Revellers
were discovered sitting at a dining table, on which reposed
the rvemains of thew feast. They =sang oue or two
numbers and then broke into *‘Cuckoo,” a mew soug
by Leslie Sarony. The first verse was sung, and then suddenly
the chorus was heard, amplified ten times by means of con-
cealed microphones and amplifiers.

The Marconi-Reisz, microphones were concealed amongst the
debris of the meal, ahd a Marconiphone ““ E”’ amplifier, placed
beneath the stage, supplied fowr loud-speakers. These were.
placed in pairs at the sides of the proscenium, and played
diagonally across the house, covering the whole auditorium.

The result was an instant sucgess at the first performance,
the song being encored no fewer than five times!

e B-H cuRve

8 = FLUX DENSITY

H=DEGREE OF
MAGNETISATION

Fig. 28.—Subsidiary loops

' The Wireless World, p. 90, January 20th; p. 744, June 2nd,
1026. :

2 Amplification and Selectivity of Neutralised Tuned Anode.—
Laperimental Wireless, p. 545, September, 1926,
B 36
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NEWS FROM ALL QUARTERS.

By OUR SPECIAL CORRESPONDENT.

Enter the Corporation.—Savoy Hill’s Holiday.—Observations on Finance.—Alternative
Programmes for All.—Foreign Relays.—Broadcasting and the Newspapers.

A Li'tle Sentiment.

Many loyal souls who heard the last
stiokes of Big Ben on Friday night may
Bave said, with lumps in their Dhroats
“ The B.B. Company is dead; long live
the Corporation!” — With which senti-
nient most of us will concur, though with
the important little proviso that, if it 13
tu live tong, the Corporation must give
us onr money’s worth.

0ooo
The Silence of Lord Clarendon.

Lord Clarendon’s message Lo listeners
in the cuvvent issue of the B.B.C.s
officiid orean is not lacking in inspiration.
Credit 1s given to the old company fov
the progress already achieved, and ihe
impression is imparted that the new
Corporation is fully alive to the responsi.

Lilities which it is now called apon to
shoulder. _
This is Lord Cluendon’s first official

pronouncenient. No doubt his reticence
in the past has heen chiefly due to the
fact  that, uutil the governovs  had
actually tauken the rveius. ““silence wa
golden.” But when will his Tordship
make use of the medium which is almost
Titevally  “at  his  elhow”” und  give
listeners a chat from the microphone?”
The personal element ot a Lroadeast talk
would enlist more public svmpathy for
the new board than many columns in 1'%e
Dadio Tiwes.
[elleNelte]

Holiday at 2LO.

An unwonted hush enshrouded Noo 2
Savey Hill on New Year's Day, vemind
g one of the oft-remembered monastery
warden.  The reason was not fur fo seek,
With the exception of the officials neces

sary Lo rnn ihe programmes, the whole
staff was holding high heliday, presum

ably as a mark of special respect to the
new  governurs.  Apart from this ¢ dav
off 77 however. the accession of the new
Corpovation  has  heen  practically

marked at headquarters, only one or two
of the highest officials appeaving to be
affected by the transfer, The ““ other
riuks 7 are hardly aware of anv change
while the vast army of listeners is not yet
alfected at all.

b 37

No Change.

On the first duy of the transfer the
Londou and Daventry programine was on
precisely the sane lines as those given
at New Yenr seasons in the past. More-
over, the programmes for the next four
or five weeks are already mapped out,
and we need expect nothing of o startling
nature.

o0VoOo

Dividing the Shekels.

As far as the immediate financial post
tion is concerned the vevenue will he
sufficient  to  meet curvent expenditure
involving the costs of liquidation, bhu
little will be lert over for ambitious ex

peviteuts in the
grammes.

In the year ended last March the com
pany received £500,000; in the current
financial year £732.000 will be divided as
between the Company for nine months
and the Corpovation for three months.

If the estimate of 2,200.000 licences i
force on April Ist next is accurate, the
Corporation will receive in its first
finaneial vemr £805.000.

[SE>XeNe}
Spending the Money.

The joyful assumption that we are to
have move expensive programmes as
vesult of this increase 1n revenue s

arvangemenl  of Pt

THY COMPLETE LIGHTSHIP,

Stationed

outside Dublin Bay, this lightship, the

« Albatross,'’ has been equipped with a synchronising wireless beuacon and submarine
osciilator, and should prove of immense value to shipping in time of fog. A fund for
equipping lightships with broadcast reccivers has been initiated by * The Daily News.”
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purely specunlative. T understand that
the first concern of the Corporation will
be the regional scheme, for which the
new body is likely to 'set aside sowme pro-
portion of its income for 1927-28. No
doubt the Corporation will add to this
reserve a portion of its income for the
finaneial year 1928-29, the total of whieh
is expected to reach £866,000, and it i
probable that the regional stations will
he in operation hy 1929,

o2cCco0
Alternative Programmes for Al.

With the regional scheme changing
from a romantic dream to something nea:
aocertainty it is interesting to speculate
on the altered aspect of bhroadcasting in
two vears’ time. According to the plan,
each high power station may specialise in
a cerfain type of programme. ‘T'hree or
fonr programmes  will be available ‘o
valve users, while even the erystal
manipulators, now a  diminishing quan-
4ity, will have at least two programmes.

ovoo
Placing the High Power Stations.

The scheme provides for abont iem
stations in Britain, five or six of which
will be of ““ super power” like 5XX, the
remainder heing relays with the power
of the present main stations. The high
power stations will each be situated at a
minimum distaice of ten miles from the
pearest large town. and I should not iLe
snrprised if the ** London’’ station finds
a site twenty-five miles out from the
Metropolis.

cvoo

A Relay Freak, .
The B.B.C.s recent relay of 1lilver-
sum’s  programme aroused considerable
enthusiasm in Holland.  In a lelter to
Savoy Hill the announcer, Mr. W. Vogt.
states that he has received many interest-
ing communications both from Britishers
and his own countrymen. One came from
a Duteh listener who heard the first
svllable of a word from Hilversum and,
by rapidly turning his condenser, picked
up the second syllable from Daveutry!
2000

Uncomplimentary.

I have not heard it contradicted that a
Wigan listener tried the same experiment
on the word “ useful,”” but the eondenser
was stiti and he missed the sibilant.

n000
A “ Remote Microphone.”

A new term, ‘‘remote microphone,”
has heen adopted by the engineers at
W.JZ, New York, to describe the micro-
phone arrangement used in broadeasting
the carillon of the Park Avenue Baptist
Church.

In the preliminary tests it was fouund
that the sound of the bells was so
shattering that the microphone would
blast when within fifty feet. On the
other hand, when the microphone was
pliced farther away, street noises cinsed
serious interference. The riddle was
solved by an engineer who conceived the
idea of mufiling the microphone; the
instrument now faces a brick wall quite
close 1o the ecarillon, street noises are
excluded, and the chimes are just suffi-
clently softened to prevent blasting.

Wireless
World

FUTURE FEATURES.
Sunday, January 9th.
Lonnon.—Little  Plays of St
Francis acted Iy the Uni-
versity College A.D.C.

(irasgow.—Religious = Service e
layed from Hyndland Purish
Church.

ABRERDEEN. Organ Recital -and
Service relayed trom Cowdray
Hall.

Mounday, January 10th.
LoxpoNn.—=ir Martin Harvey.
Biryrxeuax. — Chamber  Musie—
Winifred Small and  Manrice
(C'ole.

Bounxemourn.—A Dip Into the
Past.

Carprr.—A Donble Bass Recital
by Vietor Watson.

MaxncHeEsTER.—A  Lancashive Con-
cert.

Tuesday, January 1ith.

Loxnox.—The Biund of H.M. Roval
Air Force.

Maxcnesrer.—British Composers
Henry Bishop.

NeweasTLE. — ““ Voices,””  Light
Comedy in one act played by
the Ntation Repertory Cowm-
pany.

Grasgow.——Wish Wynne in Char-
acter Studies.

AwrrpeeN,—¢ The Treasure Hunt,”
played by Aberdeen Riulio
Plavers.

Brrrast.—“ A Shavp Attack,” by
Herbert C. Sargent, played by
the TLondon Radio Repertory
Players,

Wednesday, January j2th.

Loxpon.—“ My Programame,” by a
committee of members of the
National Institule for the
Blind.

MANCHESTER. Lancashive  Play
Series—*¢ Independent Means. ™

Thursday, Janunary 13th.

L.onpon.—Mendelssohn’s  “ Hyvmn
of Praise’ relayved fron Noi-
wich Cathedral.

Bravixcuan.—Military Band Con-
cert.

Canprrr.—Welsh Programme.

ArverneEx.—Instrumental and Bal-
lad Coneert.

Bervast. — “ The  Jarvey,’ a
Comedy of Tlster Life by Rud-
dick Miller,

Friday, January 14th.

Loxpox., — Chamber Music
Bralims.
Grascow.—A Studio Raid by the

students  of Glasgow  Uni-

versity.
Saturday, January 15th.
Loxpox. — The Cathedral Male
Voice Quartet.
MaxcRESTER.— Bevusical Moments
of 1927.
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That Neglected Earth Switch,

An eveut, highly improbable bLut not
impossible, which would cause more
universal anxiety at the present time
among the male population of this Jand
than almost anything else, would he a
midday thunderstorim. In the winter
months a large percentage of listeners pay
fittle attention to the ‘ earthing ”’ of
theii nevizls, the visk of thunderstorns
being exceedingly vemote. But if &
thunderstorm <id come along ane of these
Januavy days, sav,-at 11.30 a.m., wheun
most  men-folk ave far from their
homes . . but the thought is too
harrowing.

o 5

Foreign Relays to Continue.

The lying jade has been active again
with a story that the B.B.C. proposes to
discontinue the relaying of foreign pro-
grammes. I am assured at Savoy 1hill
that there is no trath in the rumour.
So that's that.

[elSReNe}
Broadcasting News.

At the moment of writing an acreement
is being framed between the broadeasting
authorities and the WNewspaper Pro-
prietors’ Association under which the
Corporation will enjoy greater freedom
than did the Company in the matter of
news collection and distribution.

I understand that the First News
Bulletin will in future be given ecarlier
in the evening, viz., 6.30, wiith the
Second Bulletin at about the usual hiour.
More interesting, however, is the indi-
cation that the B.B.C. will give deserip-
tions of important events as they occur,
these t{ransmissions being relayed from
the spot. 2LO will, T hear, be restricted
to 104 per annum of these running
commentaries,””  which — will  be S.B.
throughout the country. The provineial
stations will be allowed to deal in a
similar manner with puvely Toeal events.

. 0woo

Talks on Distortion.

Many listeners have only wvagne ideus
of the steps taken in the broadeasting
studio  and  control” room  to  ensure
adequade and faithful reproduction. Nr.
Colin Gardoer, who is giving two talis
on © Reality in Broadeast Reception ™’
this mouth from the Biuiugham station,
will deal fully with this subject, and will
introduce demonstrations showing  the
cffect of virious forms of distortion, such
as may result from undesivable resonances”
in parts of the apparatus.

0000

R.A. String Band Concert.

The Royal Artillery String Band is to
hroadeast from 2LO on Saturday nexi,
January 8th, with Captain E. C. Stretton
M.V.0., Diector of Music, R.A., as
gonductor.  Syncopated songs by Gracee
Ivell and Vivian Worth will be interpo-
lated.

ccoo
A Night of Dancing.

Jamuary 29th is {0 he a wiveless dance
night, the appropriate items heing broad
cast from 9.30 p.m. to midnight from
2L0.

B 38
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APERIODIC H.F. AMPLIFICATION.

Further Notes on the Work of von Ardenne and Heinert.

By Dt. H. KRONCKE.

RECENTLY gave an account of how M. von

Ardenne has been endeavouring to use aperiodic high-

frequency amplification with resistance coupling even
{or relatively short-waves, and in the issue of Z/e 11irc
less World of Dec. 10th, 1925, a description was givenof
a new “ multiple-valve ”” which had been elaborated by
Di. S. Loéwe, and which is suitable both for low-
Frequency amplilication and  high-trequency amplifica-
tion.  Recently the scientific principles upon which high-
frequency wmpllln ation with resistance Couplnw is based
have hecn the subject of more precise investigation. and
it will probably be of interest therefore to summarise
briefly the most important peints underlying the develop-
ment of the aperiodic high-frequency amplifier.

Fffect of Valve Capacities.

Fig. 1 represents one stage of a resistance-coupled
amplifier.  The resistance R, is used as coupling, the
condenser C, serves to transfer the alternating potential
established :across the ends of this resistance to the grid
of the succeeding valve; the resistance R acts as grid
leak. With high-frequency oscillations. the  internal
capacities of the valves, shown in I'ig. 1, are quite as
important as the resistances and the capacity C,. and
the higher the frequency, the more is this the casc.
With such capacities account must be taken of :

(1) The capacity C,; between anode and filament of
the first valve.

(2) The capacity Cy between grid and filament of the
second valve.

(3) The capacity Cye between anode and grid of the
second valve.

To these capacities we will revert later.

Acccording to the formula for resistance coupling
the amplification in one stage of a valve amplifier, #.¢.,
the ratio of the fluctuations of potential in
the anoade circuit and the variation of
potential in the grid circuit is:

A=K Re |

R(I+Ri
in which K s the valve amplification
factor and R; the internal resistance of the
valve.  For this reason it is well known
that in crder to attain high amplification
the valve amplification factor K must
be made as large as possible, and the ex- Fig
ternal resistance R, must be large as com-
pared with the internal resistance of the
valve R;. The formula will Le still clearer if, instead
nf the potential amplification factor IX. we introduce the
steepness of the valve characteristic S, 7.c.. the ine lination
of the grid characteristic to the lmrixont.\l axis.  As will
be easily appreciated :

RS K

1\ 1, or §- Ry

resisiance~coupled
inter-electrode
capacities.

showing

H T+

1.— Schematic circuit of

Now, M. von Ardenne has introduced the idea of
working steepness, /.¢., the steepness of the characteristic,
which results with a noticeable external resistance Ra.
and to which we will refer again later.  1f we designate
this working stecpness as S, we get

K
1{(1,+ 1{: i

Tn order first of all to comprehend better the influence
of the external resistance, there is represented in I'ig. 2
Ly the curve A the grid volts—anoide current charac-
teristic of a valve. It s assumed that this charac-
teristic is taken without noticeable external resist-
ance in the anode circuit. By the insertion of a large
external resistance. for example of 500,000 ohms. the
characteristic will assume an essentially different form.
The curves in Fig. 2 are drawif on the supposition
of an anode potential of 100 volts and for a valve with
a potential amplitication factor of 253. With an ex-
ternal resistance of 500,000 chms, therefore, the satura-
tion current is o.z milliamperes. and the * working
characteristic 77 for this resistance is as shown by curve
B.  With an external resistance of 1 megohm, the work-
ing eharacteristic assumes the form of curve €, and for
R.=3 megohms the form of curve D. The upper
ancles of these working characteristics lie in a curve
which has the same form as the characteristic A, but with
its origin passing almost through zero.

S therefore A=15, R,

Working Characteristics.

The curves show several important poinis On the
one hand, the working steepness S, decreases with an
increasing external wesistance.  As, however, the amplifi-
cation 1s qulﬂl to the product S,. Rn, the total amplifica-
tion actually increases to a certain extent with increasing
resistance, until, finallv, with a verv high internal resist-
'mce the steepness S, becomes so small that
the nmphhcnhon also again decrcases. 1t
will further be recognised that with an in-
creasing resistance R, the ascending pmtlon
of the Ch!]lil(‘tell\th falls increasingly within
the scope of the negative grid potential,
where no gricd current flows, and wherc.
therefore, thc overall power consumption of
the valve has the smallest conceivable value.
Finally. it will e recognised . that the
areater the external resistance the straighter
runs the working characteristic.  ¥rom thesc
considerations it ix apparent that an ex-
ternal wesistance R, of about 3 megohms is the most
favourable for the coupling of the resistance amplificr.

The above conditions regarding the choice of the
external resistance apply for low-frequency amplification,
as one mav convince oneself easily by the prac-
tical construction of amplifiers.  With the amplification
of high-frequency oscillations on the other hand, the con-

valves

wWWW- americanradiohistorv com


www.americanradiohistory.com

N TRl e v S AR

P ———

i ' Wireless
[ World

Aperiodic H.F. Amplification.

ditions are somewhat more complicated. We shall see that
there are two limiting conditions, one of which calls fora
large external resistance, whilst the other requires a small
external resistance; hence it follows that a compronise

JANUARY sth, 1927.

io cm., if these capacities are measured ** statically,”
or if the valves are not in operation. If the second
valve especially is switched on the capacity C,p s
apparently increased considerably in consequence of 'the
cftect of the grid on the anode current.  This apparent

must be effected. increase of the capacity plays a specially important
The alteration of the con- et part; it is the chief reason
ditions with high-frequency T why  aperiodic  high-fre-
amplification. is to be chiefly Ra=0 ' quency amplification  with
attributed to the influence 030 | 7 resistance  coupling  has
of the internal capacities LOEWE-VALVE LA77 Va= 100 VOLTS W hitherto caused so many
shown in Fig. 1, which » 0-25 m=25 / Jdifficulties, since all means
are 1 parallel with the w i for lessening the internal
coupling resistance R,. The 1§ A / capacity and the capacity of
effective resistance s %‘0"20‘— o the leads are of little
diminished by these capaci- < / /T avail, because the apparent
ties, and the amplification j0-15———— __/ A/ capacity Cge, which cannot
is lowered thereby.  First 2 L~ /Ra=05Mal  he influenced, gives by far
of all let us calculate the | / P the greatest amount.
value of R, giving an " o010}— = -V.’__R,fwn As the result of fresh in-
amplification of 1 in ordet / // 4 vestigations, especially
to establish a lower limit, o5l | T A1 A i those of Schrader, it has
which in practice must be /"/ L Ra=3Mn been shown that the apparent
considerably exceeded if the é_,-/———‘//-// ! | capacity C,q is greatest when
amplification is to e of any 0 ! a small resistance R, s
use at all.  Tf we write Nas B & : - i - 3 4 placed in the anode circuit
R Vg~VOLTS of the previous valve.  But
A= I\WRVL(, I§~ I Fig. 2. — Working cha;?;;ile'i:tﬂs:hfgr anode resistances of the greater the resistance

in which RY, is to be that ¢yitical value of the coupling
resistance, the latter results in
Riprag ot
K-—-1.
It must be generally assumed that with this state of
things the resistance R7, is principally brought about by
the resistance of the capacities, therefore

1 A . .
A= TR =477-C> where A 1s measured in metres
and C in ecm. If we insert this in the formula for R'g
R; C
we get A= ——
K—-1 477.

This formula gives the lUmiting value of the wavelength
in metres, for which, with a definite value C of the
harmful capacities, with a delinite, internal resistance
of the valve R; and with a potential amplification factor
K, the amplification 1 can be nhtained.

Valve Capacities under Working Conditions.

We shall see further that the magnitude of the harmful
capacities is, on an average, about 50 cm. Furthermore,
for the more usual valves it can be reckoned that the
"—‘.—K_'_‘_' is about ro.
477 (K1)
which the high-frequency amplification ratio 1 can be
obtainedd with resistance coupling is therefore about
soo m. It mav be assumed as a general rule that good
high-frequency amplilication is only possible for a wave-
length which exceeds that limit -wavelength by about
three-fold.

Tt appears surprising at first sight perhaps that the
harmful capacities should have an average value of
about so em.  In fact the sum of the internal capacities
Cig+Cor 4+ Cyo is very much smaller, namely, about

factor The wavelength with

Rg, the smaller is the
apparent capucity Cgpe, and with a large value of
R, this apparent capacity «rops to a lifth or tepth of the
value it has with a large anode current. For this reason
it is advisable to make R, as large as possible.

As shown by the formula for the limiting wavelength
of aperiodic high-frequency amplification, it is advan-
tageous to make the€ internal resistance R; small and
the potential amplification factor K large. In other
words, the internal resistance of the valve must be small
and the steepness of” the characteristic must be as great
as possible.  As will be seen from ig. 2, one must not
on this account choose too great an external resistance,
since with an increasing external resistance the steepness
of the working characteristic lecreases more and more.
[t has been found in practice that the anode current
should not be less than about o.2 milliamperes; should
it be so the working steepness would become too small,
with a consequent loss of amplification.  In practice.
therefore, one should work with an anode potential of
1oo volts and with an external resistance of about
200,000 ohms. Tn order to make the internal resistance
as small as possible, the most favourable course is to
work  with  double-grid  or  four-electrode  valves
in which the external grid is used as a modulating grid.

In order to lessen as much as possible the capacities
of the leads and thereby to reduce the harmful capacities,
Dr. S. Loewe has constructed two four-electrode valves
with all other parts of the amplifying circuit in a single
glass bulb.  The grids of the valves are connected by the

well-known  ecircuit  used to  veduce the space
charge, and it "has now been possible to reduce
the limiting wavelength to about yo0 metres, so that

effective high-frequency amplification can be obtained
for wavelengths ranging from about 230 metres upwards.
B 10
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Mains Supply.

(No. 259,260.)
Application Dote, April 3014, 1925,

(No. 259,262.)
Application Date, May 8th, 1925.

Vavious civeuital arrangements  for
mains  supply are described by G. CG.

Bluke and T.. Russell-Wood in the above
two specifications, the chief point of
novelty in the invention, perhaps, being
the inclusion of radio frequency chokes.

+P

b 3 Hj__;q |
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M
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H.T. and L.T.
(No. 259,262.)

Circuit for obtaining
supply from mains.

In the accompanying llustration  the
mains supply is shown at D.Cand may
be either leads from a continuous-current
supply or from rectified A.C. crrvent.
These leads are taken through two tron-
cored chokes L and L, shunted by a re-
sistance It The filament current is then

Valves at Sea.

The valves used in ocean liners are
similar 1 all respeets to those used on
Jand, both m the case of transmission and
reception; but it is obvious that only ex-
tremely reliable types can be expected to
stand up to the exacting conditions of
such o service. The  Derengaria,  the
Aqguitonio, and the  Mauretanio, all of
which  maintain o regular schedule of
Atlantic crossings, are equipped with
Osran valves.

Twao tyvpes are used for {ransmission.
Types V23 and QX. the former an awmpli-
fier and the latter a low  self-capacily
rectifier. ave used as divection findevs. In
the litebout sets, valves of the D.EV
type are used.

Lot

ENT INVENTIONS

~ =

Waves of the Wireless Engineer.

drawn from L.T., and is regulated by
another variable rvesistance R,. The high-
tension supply is laken across the points
X and Y, 7., through both radio-fre-
quency chokes and one low-frequency
choke L,.  The hizh-tension supply is
shunfed by a resistance comprising a Jamp
M, and a resistauce I3, the H.'T. supply
finally being drawn through a choke L.
and another lamp M, shunted by a Luge
condenser €. A safety protection con-
denser is incluoded in the earth lead at
., while a similar condenser is shown at
Coe Another feature of the inventions
which is dealt wita in the former specifi-
cation is the use of series resistances in
the main positive high-tension lead P for
the purpose of obtaining different high-
tension voltage tappings. Yet another fea-
ture of the invention is the use of a lamp
M, connected across the input serving to
indicate when tlhe svstem is live.
0000

Inductive Reproduction.
(No. 260,061.)
Lpplication dale, Lugust 614, 1925,

Instead ol connecting  telephone  ve-
ceivers divectly (o the output of an ampli-
fier. it has been proposed to energise them
by low-frequency indoction. A modifica-
tion of this scheme ix described by .
W. Hule and R, Lyle in the above British
Patent  Specification, the wccompanyving
drawing illustrating the invention. The
arrangement really eonsists  in using a
powerful low-frequency amplifier, the out-
put of which is connected to an overhead
frame, or svstem of insulated wires, and
earth. a strong low-frequency field exist-
ing, of course. between the two.  The
headphones are provided with leads of
appreeiable length. and when these arve
placed in the field, 7.0, between the over

A Lribute to the growing populavity of
the Ediswan R.C. Threesome valve has
been recetved by Messrs. Kdison Swan
Electrie (o.. Tid., 123126, Queen Vic-
toria Street, E.C.4, in the shape of a
letter hearing as the sole address © Edison
Swan  Eleetrie Company’s R.C. Three-
~ome.””  Tu spite of the scant address. the
Tetter was dulv delivered to the Edison
Swan branch in Newcastle, the neavest
depot to Sunderland from which the letter
was send,

head wires and carth, sufficiently strong
currents will be induced in them to ener-
wise the receiver quite powerfully. A
modification of this system lies in encr-
gising several overhead systems from suh-
sidiavy amplifiers, the anode supply of
which is taken directiy through the
network svstem.  Thus, in the accom-
panying illustration the Jast valve of the
main amplifier is shown at V. und the

Loud-speaker distribution system.
(No. 260,061.)

anade circuit contains a transformer 1,
which is conneeted to a line L, und earth,
the line L, also being connected, if de-
sired, to one of the distributing networks.
The continunation of this line is connected
to an input transformer, the secondary of
which controls the grid-filament circuit of
another valve V,. The anode cireait of
this valve contains another output trans-
former T, serving to energise another
frime or network N located, of course, n
another building.  The anode supply to
the valve V,. it will be secn, is taken
throngh the line L,. which may form part
of the main network.

Alkaline Battery Service in London.
Tucreased facilities fov charging hat-
teries in the West Central area of London
ave available with the opening of the new
London Showroom and Service Depot of
Messrs. Battevies, Ltd., of Redditch.
I'he new premises, which are situated
at 220, Shaftesbury Avenue, W.C.2. are
provided with every facility for recharg-
g and vefilling hatteries. A technical
staff alves advice to nsers and intending
purchasers of the ““ Nife ” Nickel Steel
Alkaline Acenmulator.
00COo

Change of Address.

Messrs. Radio Presse. Paris, nolity us
that their new address 1s 129, rne du
Faubourg Poissouniérve, Pans (1Xe).
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“ The Wireless World” Information Department Conducts
a Free Service of Replies to Readers’ Queries.

Questjons should be concisely worded, end headed © Information Depariment.”

Each

separale question musl be accompanied by a stamped addressed envelope for postal reply.

A Loud-speaker Filter Circuit.

It is ofien said that a fpilter circuit
connecled between the out put valee of
« yeccicer and the loud-speaker will
wmprove the clarity of reproduction,
and that there are olher reasons why
such a cireuit i3 desivable.  Whal
are your views on this matter?

M. N.

When the output valve is ome of the
so-called supev-power valves, the steady
anode cwrrent for a grid bias of, say.
—18 and an anode voltage of 160 is of
the order of 15 milliamperes. 1f this
cuvrent is passed through the windings of
an ordinary Jloud-speaker there is no
doubt that it is overloaded, and will not
give good reproduction. In addition
there is a danger that the windings may
be damaged, and the magnets may in
time be weakened. To avoid this a
transformer or a choke-candenser filter
shoald he fitted.

OH.T+

A loud-speaker filter circuit.

If a {ransformer is used it is possible
by careful design to arrange that the
most efficient impedance is connected in
the outpyt circuit of the valve. A
transformer will, therefore, in many in-
stances enable a hetter adaptation of the
impedance of the loud-speaker to that of
the valve, with the result that louder
signals are obtained. In addition, the
steady anode current passcs through the
primary winding of a transformer; this
can be made of ample size.

The use of an output transformer in
this way is to be 1eeommended, not only
because of the improvement in the guality
of reproduction and increase in loudness,

hut because it is easier to run extension
wires between the set and points where
the loud-speaker is occusionally vequired
without upsetting the tuning of the set.
When it is not possible to obtain a pio-
perly desigred transtormer, the simple
filler civemit can be used with excellent
results. A suitable circuit is given here
and will be seen to comprise an iron
cored choke coil and two fixed condensers.
L'he inductance which the choke should
have will depend entirely on the A.C. re-
sistance of the valve, the loud-speaker,
and the lowest notes it is desired to pass
without reduction in amplitude. It a
loud-speaker having a D.C. resistance of
750 to 1,000 ohms is used, and the output
valve has an A.C. resistance of 3,000 to
4,000 ohms, a choke of 15 to 20 henries is
ample. The two condensers should be
large ones, or the lower tomes may be
reduced 1n strength. If thev are of
2 mfds. each the results should be satix-
factory, although when cevtain  loud-
speakers are used a reduction in the
strength of the Jower {ones is noticed.
Targer condensers should then be used

Qooo

Testing Valves.
Iappreciate the val ve test reports pub-
lished — from time to  time, und
wondey whether yow woulld give me
an idea as to the method of con-
ducting the tests, as I would lile (o
hie able to measzure the characteristics
of my own velees
that it 15 of consideralle 1mportane
to Inow the characteristics of indi
vidual valves, as then the cffret of

differences in operalion s more
reudily noted. G EOM.J.

The valve characteristies can be ob-

tained  with the eircuit  wrangement

shown on this page. The filament of the
valve to be tested is heated by a hattery
connected {o the L.T. terminals, and the
voltage across the filament is adjusted
by a rheostat R, and is indicated by a
voltmeter V. This instrument should be
of & type reading 0 to 6, and need not
be a very accurate one.

Tn the grid circuit is un adjustable
grid battery which biasses the erid V,
volts; greid current, if anyv, is indicated
by the miecroanmmeter pA, which may
vead 0 to 100 microamperes. A useful
range for V, is 0 to 25 or 30 volts, but
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it should be capable of reading smail
voltages accurately, because certain valves
have a working grid bias of about 1
volt, and a change in voltage ‘of .1 should
he ecasily readable. .\ two-tange instra-
ment s usetnl

Connected in the auvode circuit is a
milliammeter mA  for indicating the
anode cuwrrent; this instrument should be
an accurate one reading 0 to 5 and 0 {o
50 milliamperes, ov thereabouts. Anode
voltage is indicated by a voltmeter V,,
which should read 0 to 120 and 0 to 240,
or cover a similur range of voltages in
two or three steps.

So far as the ordinary anode grid
charactevistics are concerned, the pro-
cedure is quito simiple.  Set the filament
voltage at the required value, adjust the
H.T. voltage to, say, 120 and the grid
biss to zero. Now with the anode volt-
age constant at 120 read off the anode
current at mA for grid voltages V, of —1,
~2, ete., volts. Repeat the readings for
other anode voltages.

If a sheet of squared paper is mnow
marked off in volts and milliamiperes in
the usuwal manner, a curve cun be drawn
through the points obtained by plotting
the results of the test. These curves are
extremely interesting, and we ourselves
test every valve in this way before using
it 1 a sel.

From the curves it is an easy matter o
estimate to a suitable grid bias for
various anode voltages. Let us suppose
that at 120 volts a suitable grid bias is

-6 volts. The anode cwrvent is, say, 4
milliamperes. *~ Increase the anode volt-
age to 130 and read the anode current,
say 5 milliamperes. Now increase the
arid bias ta reduce the anode current to

—O—

mA +

Q7L F |
* éb\/Q f
® 'JF_

.

Circuit arrangement for measuring valve
characteristics.

its original value of 4 mililamperes; the
new gridd bias might be 7 volts.  Then
from the fizures obtained the yoltage
amplification factor is 10+ 1, that is, the
change of anode voltage divided by the
change of gvid voltage. The anode A.C.
resistance is given by the change of anode
voltage divided by the change of anode
currvent, in this case 10+-0.001, or 10,000
ohms.  Similar measurements can be made
al other points, and when the results are
worked ont an accurate table of values
is obtained. TFrom these values the suit-
ability of a valve for use in the various
positions in a set may be judged.
B {2
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salisfy themselves that they

A

quality of the
broudcasting. But the
programine maker’s is
no ordinary task of
entertainment, for whercas the
theatre may repeat the same per-
formance for perhaps a whole
season with scarcely any change,

the broadcast programme is never

repeated, and even individual
items of the programme reappear
but seldom.

It must be that in this system
the cost of programme production
is very high, and perhaps so high
rhat the qualitv ot the daily pro-
grammes must suffer in order that
the best of broadcasting may be
averaged out over the vear which
has to be hudgeted for according
to the funds available for the pro-
gramme side.

It is not our purpose here to
criticise ; we realise too well th
cnormity of the task which the
B.B.C. has 1o carry through, but
some views on the method of divid
ing the programme time mav he

worth putting forward in the spirit of suggestion, and
our readers’ views on these points would be gladly wel-

comed.

The present policy of the B.B.C. programme directors
appears to be to endeavour to put on such a variety of
items that the tastes of every section of the community
are met by at least one item cach evening.
deavour is a very courageous and well-intentioned at-

B9 -

PROGRAMME SUGGESTION.

HE popularity and utility of broadeasting
must always be governed by the nature and
programmes.,
grammes, in fact, are the verv heart of

The pro-
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tempt, but we must stop to ask if it is really the hest
way of meeting the wishes of the public.
days of broadeasting it was pructically impossible to ar-
range the programme aliead.
the necessity for great varietv was fully apparent because
the public could not choose, but now that dJetails are

In the early

Under such circumstances

arranged for so long in advance
iIs it not perhaps time that a
change in policy took effect?  We
have made it our business latelv
to make enquiries amongst our
triends, and we are told that lis-
lening to broadeasting cannot be
indulged in every evening because
of other engagements. and that
with the present construction of
the programmes 1t seldom happens
that more than one or, at the most,
two items in the cvening make a
strong appeal.  On this account
the decision must be made as to
whether the whole evening can be
given up in order to listen to one
or two items which mav last onlyv.
perbaps, for half-an-hour in the
middle of the evening. We are
told that if, on the other hand.
the programme authorities di:ided
up the public into groups and
catered for cach group, say, one
night in the week, then broadeast-
ing would assume a much more at-

tractive  character, because we

could setrle down to an evenine’s entertainment without
experiencing the disappointment which would result from

our favourite music heing sanidwiched in hetween items

This en-

www:-americanradiohistorv. com

not at all to our taste.

Is 1t not better to announce programmes well in advanee
and please sonie section of the public all the cvening
each in turn, and so allow freedom for other engagements
when other sections of the public are being catered for?
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MEASUREMENTS.

SIGNAL FADING

JANUARY 12th, 192w,

Practical Details for Constructing and Calibrating the Necessary Apparatus.

By R. L. SMITH

that under certain condition: the range of a wire-
less transmutting station was gieater at night than
in the davtime, a section of those engave(l in \\neles~
science. whether from an amateur or professional stand-
point, have given their attention to the measurement of

ll j VER since the year 1002, when Marconi discovered

signal strength and the stwly of the variations in the
results obtained. This subject has two very important
aspects  both of which should attract the

interest ot the experimenter. First of all,
in order that commuiication may be car-
ried or, at all under any given conditions
it is necessary that the transmitting station
shall produce at the ieceiver o signal of
sufficient strength for comfortable recep
tion ou head-telephones or for the apera
tion ot recording apparatus: further, in
circumstances in  which atmospheric  or
~other inierference is very pronounced it i
necessary that the ratio of the desired to
the undesired signal shall be above a cer
tain minimum value. Thus, in order that
the «esign of a new wireless communica-
tion scheme may be carried out in a satis-
factorv manner, it is desirable to have as miuch knowledge
as it is possible to obtain from the statious and schemes
already in existence. In the second place, the study of
the variations of signal strength from given transmitting
stations under different conditions has a most important
scientific bearing on the problem of the manner ol the
propagation of wireless waves over the earth’s surface.

Fig.

ROSE,

Ph.D.. D.Sc.,, AMLE.E.

‘I'he importance ot obtaining a complete and accurate
knowledge of the behaviour of witeless transmissions
under a large varietv of conditions using wavelengths
similar to those now employed for broadecasting purposes
is, of course, sufficiently obvious nowadays; while the
experiments already carried out on various wavelengths
from 100 metres downwards have adequately demon-
strated the important part which these wavelengths are
likely to play in the future of wireless
communication.  On these two bands of
wavelengths  the vaiiations in  signal
strength take place much more rapidly than
on the longer waves, and these variations
are now generally referred to by the term
“f"uhng,” implying that a signal which
is at one instant strong and easily audible
may decrease in strength or fade, until at

b

1.—Connections of rectilying
valve showing method of balancing
out the steady anode current f[rom
the galvanometer.

a few seconds or minutes later it is very
much weaker or even inaudible.  After
another period of time the signal may re-
turn to its former strength, and this cvele
of operations is repeated in a manner
which may be very regular or very erratic,
depen- ling upon a laxge number of condi-
tions. The study of suck fading variations is in itself
very fascinating. and the ohJect of the present article is
to describe a simple method by which the e\penmenler
may himself mal\g systematic measurements in this direc-
tion and so obtain added interest from his receiver, as
an alternative to the logging of broadcasting stations or
ordinary DX reception.

RECTIFIER

/ TUNER } AMPLIFIER
|
i
-89 54}
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Fig. 2.—Circuit diagram of receiver measuring

apparatus.

o

_n recent years this subject has gained an enormous added
interest on account of the rapid development of the use
of wavelengths below 600 metres, particularly those lving
within the broadcast Land and those lielow 100 mctres.

Ju the earliest stages of the obtaining of information
on signal strength under any new conditions it is perhaps
sufticient to le(‘oul the estimated strength of the signal
heard in the telephones, employing the well- l\nown R

B I0
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Signal Fading Measurements.—

=cale.  While much useful data can be obtained in this
manher, the absence of any standard of reference and the
inherent dependence of the results upon physiological and
other factors over which the observer has little or no con-
trol, make it necessary to classify it as a qualitative
rather than a quantitative method of measurement, and
it is to he regarded merely as a preliminary to the carry-
ing out of more accurate measurements.  An improve-
ment on the above, which was introduced in the carly
days of signal measurements, is the wetl-known shunted
telephone method, in which the telephone receivers are
shunted by a known resistance until the received signal
ix just awdible or just not awlible, care heing taken to
maintain the total impedance of the circuit containing
the telephones constant.  On a steady signal this method
of measurement has some small application, but it is
practically useless for a series of measurements owing to

@‘I‘L £

i
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high order of accuracy and with ample reliability for the
study of fading

Principle of Galvanometer Method.

The method of measurement employed is based upon
the fact that when a sine-wave alternating voltage of any
frequency is applied between the grid and filument ter-
minals ot an ordnary rectifying valve there is a change,
usually a decrcase, in the mean value of the anode cur-
rent flowing thiough the valve.  The valve ean be used
under the conditions for either grid or anode rectification ;
but as the former gives a  greater  sensitivity  for the
present purpose. it is assumed that it will Le used in this
manner cmploving the usual comdenser and grid leak.
Since the change in the anode current due to the arrival
of the signal KM FL is only a small fraction of the
steady cuirent which normallv flows from anode to fila-
ment throngh the valve, it is evidently desirable to

eliminate this steady current

and only record the change
on the galvanometer, which
can then be used in a much

more  sensitive  condition.
IFor cxample.  the steady
anode “current  through a

rectifying valve may be of
the order of half a milli-
ampere  or 500  micro-
amperes, whereas it will be
necessary to record changes
in this current of a fraction
of a microampere if reason-
able sensitivity to incoming
signals is to be obtained.
In order to avoid the steady
current passing through the
i galvanometer,  this instru-
E S| ent is connected in  a

Fig. 3.—General view of receiving and measuring apparatus.
loose—coupled tuner, amplifying and detecting panels, and galvanometer tamp and scala

the Latling oft in sensitivity of the ear due to fatigue. It
i~ also unsuitable for making rapid observations of fading
owing to the appreciable time necessary in making the
adjustments of the shunt resistance.  When eonsidering
the application of a method of measurement to the recep-
tion of hroadcast transmission, it is to be remembered that
any audibility method relying upon the use of telephones
is almost impossible owing to the difficulty of distin-
guishing between real variations in the wireless signal
strength and variations in the intensity of the audible
modulation comprizing the broadeasting programme. ‘1'his
ditficulty will, of course. vary in its extent with the type
of programme heing transmitted,

From scveral points of view, therefore. it is highly
desirable to eliminate as fur as possible the telephone

receiver from wireless measurements and so avoid the |

vagaries of the human ear. By the use of a sensitive

moving-coil galvanometer in conjunction  with a valve

receiver most of the above ditficulties are removed, and

while it is not easy to make absotute measurcmients of the

ficld intensity in the arriving waves. relative signal

strength measurements can be made fairly simply to a
B 11

From left to right may be seen the

shunt circuit with a simple
potentiometer  arrangement
by means ot which the
anode current may be ** hacked-oft 7 from the galvano-
meter. The schematic circuit-diagram of the arrange-
ment to be described is shown in Fig. 1. The input side
of the valve is scen to be similar to that usually employed
for rectification : comprising the fixed condenser (F.C.)
anet grid leok (G.1.), the input E.MUF. being applied
to the condenser and negative filament terminals respec-
tiveiv. A potentiometer, AC, is connected across the
valve filament. and the anode circuit ix formed by the
resistance R oand the high-tension Lattery.  The galvano-
meter Goois conneeted, as shown, between the negative
H.l' terminal and the slider. B, of the potentiometer.
Now suppose that 7, is the steindy current flowing in the
anwde cireuit, before  the application of any input
F.ALE.. then the potential difference between the ends
DE of the resistance ROwill Le equal to 2,R, the point
D being at a positive potential with respect to 1. Along
the potentiometer ABC, it is evident that the point is
positive with respect to ¢, Theretore since points C and
D are connceted together, the point B can he brought to
the same potential as K by adjustment of the slider, and
this Lalance position will Le indicated by the current

o www americanradiohistorv com
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Signal Fading Measurements. -
through the galvanometer G, falling to zero.  If now an
alternating .M. I is appiicd to the input terminals of
the rectifier the anode current will alter, and the current
change will divide between the resistance R and  the
galvanometer G. A definite fraction of the change in
current will therefore flow through the galvanometer and
a corresponding deflection will be produced. In actual
practice the resistance R can be made large ccmpared
with that of the galvanometer, so that the greater part
of the change in current passes through the instrument.
To give a more concrete idea of the various dimensions
to be employer in such a circuit the following particulars

JANUARY r12th, 1927.

four pounds.  The average experimenter will have litle
difficulty in fitting up a suitable lamp and scale for this
galvanometer at a low cost, and the addition of the neces-
sary resistances and potentiometer to the rectifier unit is
a comparatively miner matter. It 1s seen, therctore, that
all the apparatus necessary to turn a wireless receiver
intu a visual recording instrument can be added at no
more cost than that of a gocd loud-speaker, and it is to
be remembered that no low-frequency amplilication is
required for this method of measurement.

The folluwing description of apparatus utilising the
above principles which has been employved for the study
of sienal fading on the broadeast band of wavelengths is

given more as a guide to

the experimenter than with
the recommendation  that
strict adherence to the de-
tails given is necessary. The
circuit arrangement of the
complete recelver is given in
Fig. 2, from which it is seen
that the simplest form ot a
coupled circuit and high-
frequency amplifier is em-
ploved.  The aerial is a
straight vertical wire, joft.
high, and is used with an
earth scrcen constructed in
the form of a simple star-
shaped network with its
centre directly beneath the
_| aertal  The leads from the

Fig. 4.~—Amplifying pancl (left) and rectifier (right) showing stud switches of balancing potentiometer,

are given of a rectifier unit employing an ordinary dull-
emitter valve operated direct from a z-volt filament bat-
tery, and employing a H.T. battery of about 24 volis.
The steady anode current 7, was about o.5 milliampere.
so that with the value of R of 1,000 ohms, the steady
P.D. between D and T2 was about o.5 volt. .Since the
total voltage drop along the potentiometer AC was 2
volts, it is cvident that the tapping point B had to be
adjusted so that BC was a quarter of AC, in order to get
zero current in the galvanometer.  'The galvanometer
emploved had a resistance of 12 ohms, and as it was
shunted by the resistance R (1,000 ©) plus the portion
BC of the potentiometer (about 100 ohms), it is clear
that about gg per cent. of the change in anode current
passed through the galvancmeter.

The circuit shown in Fig. 1 is, of course, not novel,
and it is emploved in many forms of wireless recording
instruments, while the use of a rectifying valve tor
measuring A.C. voltages is employed as a portable nstru-
ment in the well-known Moullin voltmeter.

Details of Apparatus.

The above-described method of recording wireless
slanals should appeal to the experimenter, particularly on
account of its simplicity and the low cost of the apparatus
which is necessary as an addition to the ordinary receiver.
To get the greatest sensitivity a reflecting galvanometer
of the moving coil type is desirable, «nd a suitable form
of this instrument can be purchased new at less than

aerial and earth screen to
the tuning circuit are made
as short os possible, and are run horizontally and parallel
at about one oot apart. Such an arrangement of the
aerial system ensures some dcliniteness as to the actual
quantity being measured. In the first place, the vertical
component only of the electric force of the arriving waves
is operative, since the total E.M.F. induced by the hori
zontal component is zero. This point is of great import-
ance in a complete stufy of fading, particularly on the
shorter wavelengths; for, with the changing plane of
polarisation of the arriving waves, the horizontal com-

SCREENED OSCILLATOR
RECTIFIER UNIT

—o >

VALVE
OSCILLATOR

HEATER

Fig. 5.-—Circuit arrangement for calibrating the rectifying valve
trom a local oscillator.
pounent of the electric force becomes appreciable, and an
aerial system with unbalanced horizonal components
woulll be acted on by both components of the
force in a proportion which is not easily determined.
The chief advantage of the use of the earth screen
is that the resistance of the aerial circuit is thereby
kept reasonably constant and is independent of the nois-
B I2
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Signal Fading Measurements.—
ture conditions of the earth’s surface. The coils used in
the primary and secondary tuned circuits are formed of
single-layer solenoids and are very loosely coupled together.
They are arranged with their axes vertical <o that no
LALF. Ss induced in them directly by the incoming
waves. While it is desirable to have ressonably good
selectivity in these tuned circuits it should not be so high
that slight variations in wavelength of the transmitter
cause a decrease n received signal strength and so arti-
ficial fading effects. For the same reason. and also to
ensure perfect stability of the whole arrangement, the
radio-frequency amplifier comprises a perfectly straight
three-stage system using a combination of transformer
and capacity coupling.  This is an old and well-known
arrangement which gives moderately uniform amplifica-
tion aver a range of from 300 to 6oo metres.

In regard to the rectifving panel the chief point is

Wireless
Werld
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thereby obtained. In the set under consideration the
halance 1s obtained to within about 10 mm  on the gal-
vanometer scale, which is then moved to bring the spot
of light on to'the zero line.  During the balancing opera-
tion, the aerial systein s cut off hy means of the double-
pole switch S, shown in YFig. 2, so that no external
EM.T. is received.  When the balance i1s obtained the
aerial is switched in and the circuits are tuned until the
zalvanometer deflection is at its maximum. ‘To assist in
the identification of the transmission it is convenient to
be abile to switch out the galvanometer and substitute a
pair of telephones (as at S,. Fig. 2) for audible recep-
tion of the signals.  When using a ~cnsitive galvanometer,
as in the present case, it 1s found that a readable deflec-
tion can he obtained on the carrier-wave of a broadeasting
station white the modulation is barely audible in the tele-
phones. Tt 1s therefore an advantage to insert an audie-
trequency amvlifier in front of these telephones.

the arrangement’ of the 80 — The lay-out of the ap-
potentiometer. This can, of A S A A _1_/ puratus  being -described is
course. be made with the 70 == / - shown 1 the photographs
adjustable tapping covering  « - —A5 i Igs. 3 and 4. The
the whole range, but it must § _ 60 —+—t- - 1 insrallation is contained in
be remembered that with a Z© B + + —— — a wooden hut in a field
sensitive galvanometer a verv 25 50 ' 7T T mn such a position that it is
fine adjustment is required zk T T 5 :"%' well clear of such obstacles
for the balance position ;but @5 4071 ) s 1T as trees, buildings and over-
that the range of this adjust- = = N T T T Al head  wires, which might
ment covers only a limited £F SO AT e 17 ‘LT‘L T cause local distortion of the
portion of the potentiometer. 93 20: ] P i T ‘1 | I arviving waves  The set is
Consequently an  arrange- g© AEENZa T completely  self- contained
ment such as that shown in ¥ B ? HERER and is operated from port-
the diagram, Fig. 2, can he ] =il LT 1] able accumulators for the
emploved  with advantage. 0 | i 1 | | valve filaments and galvano-
Here 1t is seen that the Y 100 200 300 400 peter lamp, and large size

shunt resistance to the fila-
ment bartery eomprises two
fixed resistances of 8o and
28 ohms respectively, o
variable resistaince of 20 ohms, while the actual potenti-
ometer is formed of only a 2-ohm series resistance.  The
variable resistance and the potentiometer are arranged in
sections on - ten-stud switehes, and it will be appreciated
that they form coarse and fine adjustments respectively
of the balancing F.M.E. applied to the galvanometer.
IFor example. suppose the variable resistuince is set at
16 ohms: the total resistance of the civeunit will be 116
ohms and, with a 2-volt filament battery, the range of
the potentiometer will be trom 0.48 (o o.52 volt in ten
steps. This, it will be noteil, is suitable for the case
assumed above, in which a halancing EN. [, of about
0.5 volt was required from the potentiometer.  The actual
quantities concerned will, of course, depenid very much
upon the valve and the H.T. voltage employed. and the
resistances must be arranged accordinglv.
the tappings to the 1o-stud switch, a continuously adjust-
able potentiomcter of a few ohms resistance can, of
course, be emploved. Unless the contact on this is of
very good design, however, a stud switch is to he pre-
ferred. The disadvantage that adjustment cannot he ob-
tained between the sturls is not serious, since when an
approximate balance has heen found. the deflections due
to the signals can always be read from the false zero
B I3

DEFLECTION ON MIRROR GALVANOMETER G,y
Fig. 6.—Calibration of rectifying vaive aad reidecting galvano-

meter G, against' thermo-junction and pointer-galvanometor G,
suppiied from local oscillator.

In place of

dry cells for the high-tension
hatteries.  All batteries used
tor the valves should be of
ample capacity, in ordor to
ensure  constancy ol amplification  and  rectification
throughout «t continuous test of several hours’ duration.
For the galvanometer lamp a 6-volt 12 watt motor-car
headlight bulb is found to give a comfortable sput of
light when the hut is darkened. A\ small reading lamp
can be operated from the same battery to assist in record-
ing obscrvations.

Calibration of the Rectifier Unit.

The first point to be decided in the use of a measuring
set ot the type deseribed above is to ascertain what inter-
pretation ic to be placed upon the galvanometer reading.
Tn the second place. some means must be provided of
determining that the overall sensitiveness of the receiver
is remaining constant during a test <o that any variafinns
in the galvanomcter deflection may bhe attributed to the
incoming signals.  Now it is known that when a valve is
used for grid rectification the change in anode current is
proportional to the square of the alternating E.M.F.
applied to its input circuit when this is below a certain
limiting amplitude.  In order to verify that this iaw
held in the case under cansideration the rectifier unit was
calibrated by the aildl of a Jocal oscillator.  The circuit
diagram of the arrangement is shown in Fig. 5. A simple

wwne americanradiohistorv:.com
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valve oscillator was wrranged in a suitably screened box,
and the oscillatorv current was measured by means of a
non-contact heater-thermojunction (T.].) reading on a
direct-current pointer galvanometer G,. By this means a
known current could be passed through the resistance, R,
and thus a known potential difference applied to the
input circuit of the rectifier  After the steady anode
current from the rectifying valve had been balanced out
from the galvanometer. G,. the local oscillator was
switched on and the current adjusted to produce approxi-
mately full scale deflectinn of G.. The oscillatory cur-
rent was then reduced in successive stages at which the
readings on both galvanometers were recorded. The resulr
of such a test is given in Fig. 6, which shows that the
deflections on the two galvanometers are proportional to
onc another. Now it is known from calibration that the
thermojunction produces a reading on G, proportional to
the square of the current passed through the heater. Tt
is thus evident that the deflection on the rectitier galvano-
meter is proportional 1o the square of the input T.M.T
over the full range of the scale employed. Since the
radio-frequency amplifier will give an amplification which
is largely independent of the amplitude of the signal
E.M.I°., it follows that when used for the recording of
signals the ceflection of the galvanometer G, will be pro-
portional to the square of the potential difference across
the seconrlary tuning condenser, z.¢., proportional to the
square of the received aerial cuirent. l'or making
periodical tests of the overall sensitivity of the apparatus
Juring measurements on received signals it is convenient

JANUARY 12th, 1927.

follows. The rectifying valve should be switched on at
least half-an-hour before it is desired to make observa-
tions in order to allow the conditions to become quite
steady.  During this and the whole of the tests, the
apparatus should be carefully shielded from draughts.
for it is to be remembered that the galvanometer is of
relatively great sensitivity and that the minutest changes
in anode current will cause erratic variations of the deflec-
tion and detract considerably from the accuracy of the
results.

Measurements on Broadcast Transmissions.

At the beginning of u test the receiver is tuned in to
the desited wavelength, and then with the aerial and
earth switched off, the steady anode current is carefully
balanced on the galvanometer, and the scale of this
instrument adjusred to give a reading at zero. The local
oscillator is then switchzi on, brought into tune with the
receiver, and the strength of the current adjusted to give
about half scale deflection on the galvanometer. After
recording the steady deflection so obtained, the oscillator
is switched off and the aerial and earth circuit completed.
The galvanometer deflection due to the incoming signals
is then observed at intervals of, say, 15 seconds for a
period of about ten minttes. At the end of this time
the aerial and earth are switched off and the ‘‘zero”’
deflection of the galvanometer is observed and recorded.
Under the most satisfactory conditions it is usual to find
that a steady drift of the anode current has taken place
which results in the “ zero”’ of the galvanometer charg-
ing by a few millimetres over such a period of ten

to replace the resistance R by a small coil which is placed  minutes. While this drift may be negligible when dealing
18 n! with large deflections of 300
I | || = or 400 mms., at smaller
T S D O D i readings it becomes im-
=) | BUBEEN = portant, and itl 15  then
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is obtained. If this Is

TIME G.M.T.

Fig. 7.—Obscrvations of signal strength from Bournemouth on vertical aeria!l.

386 metres; sunset 2021 G.M.T.

with a fixed coupling to the secondary tuning coil. By
this means an T.R[ I'. can be injected directly into the
secondary circuit, and thus the galvanometer deflection
for a given current 1n the local oscillator can he checked
when desired.

When all the measuring apparatus has been set up in
the manner described, the procedure to be adopted in the
carrying-out of fading tests may be briefly described as

4
2005 10 15 20 25 30 35 40 45 50 55 2100 05 10 15

20 25 gatisfactory the oscillatar

may be switched off and the
observation of the incoming
signals continued. If it is
found that with a given input from the local oscillator
the resulting deflection does not remain reasonably con-
stant. the cause of the variation must be sought and
eliminated.  Under the best conditions, and with carcful
attention. this apparatus can be made to repeat results to
within 5 to 1o per cent., and when it is considered that
the fading of signals very frequently gives changes of
100 per cent. or more, such an accuracy is sufficient for
B 14
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Signal Fading Measurements.—

much tiseful work on this subject. Tt will, of course,
be appreciated that when onee o period of systematic
ohservations has been hegiy no changes must be made
i the tuning of any of the circuits or in the adjustments
ol the amplifier.

Local Station Check.

The overall relialility of the apparatus can also be
checked Dy making a continuous serics of observations on
a nearhy browdeasting station.  For example, on the set
deseribed above, observations taken on the transmissions
from 21.O at a distance of 18 miles show a maximum
variation of only a few per eent. over o three or four
heur run by day or night. Incidentally this is @ tribute
to the constancy of the radiated carrier wave from the
hroadeasting station.  When observing at longer distances
it isx usual to find that the resulting sipmals are equally
constant in the Jdavtime only. and that when the time of
abservation approaches or follows sunset. crratic varia-
tions in the received signal intensity take place.  Tn
Mg, 7 1s shown the result of ohservations made on trans-
missions from Bournemouth at a distance of nearly 8o
miles. and over a period of nearly three hours in the
neighbourhood of sunset.  The graphs given in  this
diagram show the relation hetween the time of observation
and the square root of the palvanometer deflection, which
ix proportional to the received aerial current,

The readings were taken at half-minute intervals. and
the gaps between the gronps of observations indicate the

37

timex at which the galvanometer zero and the amplilication
ol the recelver were texted.  Tn this case the observations
were commenced at abott one hour and a0 halt before
sunset, and the signal strength is seen to be fairly con-
stant for about the first half hour. At about an hour
belore sunset the strength of signal begins to vary by an
amount which is well outside the limiting experimental
error. After sunset the variations continue to increase in
magnitude, and towards the end of the run they beenme
verv large, the strength varving between two-thirds and
twice the approximate dav value. Tt will he observed
that in some cases the fading appears to pass through
periodic cyeles of one to three minutes’ duration ; but in
other cases the very erratic in o their
nature.

varitions  are

Application of Results,

This graph is typical of many that are obtained with
such measuring apparatus, and it is now known that the
effects are due to the combination ot a direct wave sent
along the carth’s surface, and a second wave which has
been deflected from the upper parts of the atmosphere.
This second wave may have a varving amplitude. phase
or plane of polarisation relative to the first, which give
a resultant effect at the receiver greater o1 less than, or
cqual to that of the direet wave, which is usually ve-
ceived alone in the daytime. By the svstematic study
of these fading processes under differeat conditions a
great deal can be learnt about the behaviour of these
waves and their mode of propagation generally.

LISBON BEAM RECEIVING STATION.
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‘The aerial system of the Vendas Novas receiving station near Lisbon.
Portugal with its colonies and with the principal capitals of Europe.

speed service to London and is part of a new scheme for linking
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This station was opened on December 15th, 1926, with a high-

www americanradiohistorv com


www.americanradiohistory.com

JANUARY 12th, rgz2;.

A Section Devoted to New ldeas and Practical Devices.

AN EFFECTIVE INSULATOR.

The chief qualities that an insulator
should possess are a long leakage path
during wet weather, ample strength to
withstand the strain ot « strong wind,
low capacity, and, if possible, a dry
spot somewhere along its surface.

The insulator shown in the sketch
may fairly be claimed to possess the
ualities enumerated above.

The glass rod is gin. long and $in.
in diameter (as the strain is a longi-
tudinal one, this diameter is ample).
Next procure a small bottle the neck
of which is a little less than twice the
size of the glass rod. The shape of
the bottle need not, of course, exactly
follow that shown in the sketch, but
something like it is preferable. The
hottom of the bottle must Le removed
and the bottle chosen should have, if
possible, a smail rim round it; by
marking round it with a three-square
file and then gently tapping all round
the bottom will come clean away. You
may spoil a bottle or two at first, but
it is not really hard to <o

Having prepared the lottle, next
find two brass washers which will
easily slide on the glass rod, with

about lin. clearance all round, and at
the same time be smaller than the
bottle neck. Now insert onc end of
the rod in a clear, bright fire ; as soon
as it starts to melt withdraw it aned

VALVES FOR IDEAS.

Readers are invited to submit brief
details, with rough sketches, where
necessary, of devices of experi=
mental interest for inclusion in this
section. A dull emitter receiving
valve will be despatched to every
reader whose idea is accepted for
publication.

Letiers  should b: addressed (o the Ldilor,

“Wireless World and KRadio Review '’ Dorset

House, Tudor Strect, London, E.C.y, aud
marked * Ideas.”

press the heated end against a bar of
the grate. This will give a ““ dubberl
up’’ shape, as shown in the sketch,
When it has cooled sufficiently o
handle slip on both the washers and
insert the other end of the rod in the
fire ; shape this as the first and let it
cool off.

I you have obtained the correct
shape it will Le found impossible to
remove either of the washers. Next
slide the Liottle over the glass rod and,
marking the correct position, slip off
the Lottle and wind tightly round the
rod insulationg tape, which should be
about #in. When you have reached
the inside diameter of the hottle neck
cut the tape and wedge the bottle over
it. Make sure it is a good tight fit

A BOTTLE SHOWN
/4 ,\<\'m SECTION
=/

i

~J

Aerial insulator of low self—capacity and long leakage path,

WWW-americanradiohistorv. com

and then seal finally with pitch (from
a dry «cell) run round hot.

All that remains is to fashion the
loops of wire at each end, and the job
is finished. The insulator will stand
all the strain it is likely to get in
ordinary use, Lut of course care must
be taken, when lowering the aerial. not
to fracture it. I. T V.

coo0o0

EBONITE SPACERS FOR
“EVERYMAN” COILS.

A convenient method of construct-
ing the elonite spacing strips support-
ing the primary windings of the H.T".
transformers used in the * Everyman
Four”” and other receivers is illus-
tratecl in the diagram.

CHASER
32 THREADS
PER INCH

Grooving ebonite for * Everyman *’ trans—
former spacing strips.

A\ strip of ebonite §in. in thickness,
and having a width equal to the length
of the spacing strip required, is
clamped to the work-bench by means
of two strips of wood the edges of
which have been planed perfectly
straight. Grooves are then drawn
along the surface of the ebonite by
means of a chaser having 32 threads
to the inch. Having completed one
set of grooves, the ebonite strip is
moved laterally and a fresh set of
grooves cut, care being taken, when
('lampmg down the "uxdc strips, that
the end tooth of the chaser engages
accurately with the outside groove of
the previous set. R. W.
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Construction and Operating Notes.
By W. JAMES.
(Concluded from page 9 of previous issue.)

N the first part of this article, published in last
week’s issue, the circuit and the method adopted to
provide effective sereening was fully discussed, and

the construction of the three high-frequency units was
described. The illustration of the back of the receiver,
Fig. 7 (see illustration on page ¢ of previous issue).
shows a special mounting for the detector valve.  This
valhve has a solid type of holder, which is glued to a
picce of sponge rubber fastened to the upper surface of
the top r-mfd. by-pass condenser. A holder and mount-
ing of this type is very satisfactory and is probably
better than many of the anti-noise holiders marketed.
Naturally. such a holder is not tightly fixed in position.
but. provided a little care is exercised when inserting or
withdrawing the valve. it will be found sutticiently robust
in practice and really anti-micyophonic,

With the three units assembled we can turn our atten-

tion to the arrangement of the remaining components,

On the ebonite front panel, which measures 24in. x
Slin. x fin., are mounted the two rheostats, jack. four-
point stud switch, and the three tuning condensers, in
the positions indicated in Fig. 8. The lower row of
holes marked C are for the No. 4 wood screws. which
are screwed into the baseboard, and the three holes
marked A are for the tuning condensers.  These are ol
the one-hole fixing type, and if dial indicators arc to be
used holes for them will have to be drilled.

Front Panel and Baseboard,

The parts fitted to the baschoard, which measures
233in. x rolin. x din., are shown in Fig. g, from which
it will be seen that the screening box is on the right-hand
stde. with the low-frequieney parts on the left,  Three
din. battens are fitted to the underside of the hasehoard,
as s shown by the itlustrations. and one brass bracket
is provided at the extreme left-hand end.  This bracket.

B 3% 5% 5% -
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Pig. 8.—Details of the ebonite front panel : A, lin. diameter; B, ,in. diameter; C, lin. diameter and countersunk for No. 4+ wood
screws ; D, lin, diameter; E, drilled and tapped No. 6BA. "’
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The Wireless World Five.—
of %in. strip brass, has one foot screwed to the panel,
and the other to the basehboard.

There are two terminal strips, one for the aerial and
earth, and the second for the loud-speaker, and a battery
connector. The two terminal strips, of the dimensions
given in Fig. 1o, are fastened to the haseboard by lengths
of }in. brass strip. which are screwed to the underside of
the baseboard and the ebonite strips. The battery con-
nection strip is fastened in a similar fashion.

JANUARY 1201, 1927.

contact with the copper box ; the condensers also hold the
box firmly against the front panel.

It is now easy to drill a few holes through the base-
board and the hottom of the box and to fit countersunk
headed screws further to secure the hox, baseboard, and
panel.

We have now assembled the three tuning umits shown
in Figs. 2, 3, and 5, and fitted the parts on the panel
and baseboard, except for the fixed condenser C,, Fig. 171,
which is screwed to the underside of the baseboard near

10

SCREEN

DETECTOR UNIT

13T WE uMiT

2ND [ F UNIT

g e e Lt e s T o e e e e s e e T

231"

Fig. 9.—Arrangement of parts on the baseboard.

\Vith the baseboard cut .to size and the connection and
battery strips mounted, arrange the parts of the low-
frequency amplifier as shown in Fig. g; then screw the
panel to the baschoard and fix the brass bracket. I'inally,
place the screening box in position, holding it tightly
against the back of the panel, and mark the holes for
the spindles of the tuning condensers.

When these holes have been cut in the back of the box,
the box can be put in position and the three tuning con-
Jensers mounted. The tuning condensers used have a
metal end plate, which makes a fairly good electrical

/RSB A S S
| , o

o = ’H@B :
r B - Oy ‘JT}A A

% e
» 1 &° Bol &° N
33

Qu; e

Fig. 10.—Ebonite connection strips for loud-speaker, aerial
and earth terminals. A, 7/32in. diameter; B, jin. diameter,
and countersunk for No. 6BA screws.

the aerial and earth terminals. We have now to drill
holes in the baseboard and screening beox for the connect-
ing wires.

Wiring the Set.

If the wiring diagram is examined, it will be noticed
that one wire passes through the left-hand side of the
box looking at the open face. This is the wire connecting
the plate terminal of the detector valve to the H.1'. choke
coil. There is also another wire connecting the metai
end plate of the tuning condenser, a screw on the end of
the shield, and a screw used to hold fixed condenser C,
to the tinned sheet base. It will also be seen that a wire
passes from -+ HT. Det. to the lower 1-mfd. by-pass
condenser ; this wire has an arrow-head to indicate that
it is connected to the lower condenser ; it passes through
the baseboard and the bottom of the screening box. A
further wire which passes through the hascboard and
the bottom of the screening box is for the positive side
of the valve holder. Two small holes have therefore to
he drilled in the left-hand end of the box, and two
through the base and baseboard ; the latter holes can e
drilled to one side so as to clear the base of the unit
when this is in position. One of the holes in the end

B 20
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can be drilled opposite the H.F. choke. and the second
near the opening, so that a serew and nut with soldering
tags can casily be fhitted,

Turning now to the centre section, the two partitions
cach have fhree holes for wires, which conneet the points

Wireless
World

47

circuit and the frst H.F. valve, two additional holes are
required for the aerial and earth wires. These holes
pass through the baseboard, copper Lox, and sheet tin
hase in such a position as to provide a direct connection
between the aerial and earth terminals and the respective
contacts on the tuming coil.

SCREEN

="

84 -GB.o

e
T—-+H.T. DET 60V

4+HT. 2HF 120V

Té ““"*1" ~—“~+H.T- 2LF 160V
HT =T
T8

-G.

Fig. 11.—Wiring diagram. The connecting wires with

arrow heads are joined to the lower 1 mfd.

condenser in the three

sections respectively.

marked P, NC, and +H.T. ‘These wires can be
m Fig. 7 and are arranged in such a position that
are reasonably short and direct.  Twn holes have
to be provided in the centre section for the + H.T. and
+L.T. battery wires, and two more for screws and
soldering tags. The holes for the battery wires are made
through the baseboard.

In the right-hand section,

B 2t

scen
they
also

which 1s for the aerial-grid

Witing can now be commenced in ecarnest, and it is
better to begin by wiring the three 1T.1°. units.  Before
the first H.17. unit is placed in the screcning box. wire
the grid connection of the valve holder to the G ter-
minal of the coil and one side of the halancing con-
denser, I'ig. 11.  Also connert the positive contact of
the valve holder to the top front contact of the 1-mtl.
condenser and the negative side to the I terminal of the

www americanradiohistorv com


www.americanradiohistory.com

Wireless
Worrldl

12

The Wireless World Five.—
tuning coil, to the ¥ terminal, and to the screw holding
the coil to the tinned sheet base. I'inally, solder this
wire to the base and connect the two 1-mfd. condensers
to the tinned sheet base.

Now deal with the second H.Y. unit and with the
detector unit. In the latter unit is included a grid con-
denser and leak, GC, R,, and a by-pass condenser, C,.
These can be wired as shown in Isg. 11,

Before putting the three units in the scctions of the
screcning box, run the three wires herween the earth side
of the tuning condensers and the screws provided ; also
put in three grid wires to the tuning condensers of ap-
proximately correct length, leaving them free for the time
being.

If now the units are placed in thelr respective posi-

TR S 55 RS Z

Fig. 12.—Rear view of the conpleted receiver with the cover of the screening box in position.
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JANUARY r2th, 1927.

stages, and a I'M236 in the output stage. These valves
are for a 6-volt filament heating accumulator, and will
give the highest amplification, for a given sclectivity,
than it is possible to get with present-day valves.

1i other valves are used, choose those having an A.C.
resistance of 20,000 to 30,000 ohms for the first four
positions, and a power valve for the output stage. With
the ahove valves the total filament current is 0.65 ampwere.

Another useful valve for the H.1'. positions, if a quiet
one can be obtained, is the Cosmos SP55 Blue Spot.

Slightly hetter quality will be obtained by emploving
a valve of lower A.C. resistance, such as a PM6 (ap-
proximately 6,000 ohms). in the detector stage, but a
vilve of this type should not be used in the first L.1.
position unless a big grid bias is used to keep the steay
anode current to about 3 milifamperes. It should b

PR A S TN IS B R R R U 'ﬁf‘,"‘“.rj

‘The ends of the knobs of the

two balancing condensers can be seen projecting through holes in the cover.

tions, the three grid wires can be soldered to the grid
wires already on the units; three insulating wires for the
P, NC, and +H.T. connections can also be run between
the first and second and the second and third sections.
Finally, a pair of insulated wires is run bencath the
baseloard, one for +H.T., and the second for +1..T..
and insulated wires are passcd through the baschoard and
soldered according to the dingram.

Wiring is not such a «Jifficult matter as one might think
when first looking at the wiring diagram. TIn fact, the
units can be removed or connected in a few minutes.
On the low-frequency side there is no difficult wiring,
but insulated wires are used and are run heneath the
baseboard in many instances to avoid crowding.

Balancing and Testing.

With the set wired, put a Mullurd PMsA valve in the
two H.F. stages, a PM3s in the detector and furst I..T.

expected that no improvement in quality will be heard
by using a low-impedance detector valve it a horn typc
of loud-speaker is emploved ; with a cone type of loud-
speaker the quality 1s perceptibly improved. The re-
ceiver 1s so flexible and the L.I. amplifier is so designed
that the quality of the signals received from the local
station 1s above the average.

To balance the receiver, connect the batteries, etc.,
screw on the back of the case. conmnect the aerial and
earth, and tune in the local station. Now unsolder the
+ H.T. hattery wire to the hrst valve.  Probably the
local station will still be heard at good strength, and it
should De reduced in strength by adjusting the frst
balancing condenser.  The condenser will have to he
adjusted very carefully indeed, and it might not be pos-
sible to find a position where the local station is not
heavd at all.

Now connect the + H.T. battery wire and disconnect

B 22
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the + H.T. wire to the sccond stage ; this stage is ad-
justed in exactly the same tanner, but it will probably
be found possible to find a silent point.
ment of the balancing condensers must be done very
slowly ;o fraction of a turn of the knob is sufficient to

pass through the best position.

When the balancing condensers have heen properly set
and the + H. L. wires reconnected, try tuning a station
at the top end of the tuning condenser dials.

Transatlantic Telephony.

A considerable number of our readers
have written to us during the past month
on the subject of duplex telephony be-
tween the United States and  England,
which they have picked up. A corre-
spondent at Hampstead telis us that at
1430 GMUT. on Sunday. January 2nd, he
heard a Canadian station sending gramo-
phone records and speech on about 20
metres. At intervals it announced
Y Canada calling England ™ and ¢ Canada
calling U.8.A.” He will he glad to hear
if any other listener picked up this sta-
tion and what is its QRA.

cooo

Apropus the general interest shown by
listeners in the recent Transatlantic tests,
we understand  that the Post Office s
adopting means for ensuring secrecy in
their transmission and reception of wire-
less telephony between Eungland and the
United States. so that  subscribers on
either side of the Atlantie need not fear
that their conversations will he overheard
by any listener who can tune his set to
the official wavelengths.

coQoOo

QRA’s Wanted.

We give below a list of the QRA's
which have recently been asked for by
various correspondents, and shall be glad
if any of our veaders can supply us with
the required information.

In some cases the owners of experi-
mental call-signs do not wish their names
and addresses to be published, and we
would, therefore, ask those who kindly
send us QRA’s to indicate any which
should be regarded us confidential.

IFrom recent experience we find it neces-
sary to point out that it is mistaken kind-
ness to send in QRA’s taken from the
* Wireless Annual for 1926," ** The Wire-
less World Diavy,” or any otlier of our
own lists, as, obviously, we should not
include  any  call-signs under  ** QRA's
wanted 7 if we were satisfied that we
alveady had the information acenvately
recorded.

G 2BL. G 2BN. (i 2DT,, (1 2\WS, (4 5L,
G BNF, G 6YB, (- 6YL, (+ 67ZL, (i 6%)M.
G 6Z%, GC 61D, DRN, D 7K.J, FOPM,
GHDH. HW DX8, I 1CM, JM, 2PZ%,
K 4MC, K4XY, LA 1K, R 1K4A, RTRL,
SS 8MAX, TY.
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by turning the amplifier full on, and when a station is

The adjust-

length.

Commence

International Prefixes.

The  Tuternational prefixes  used by
experimental tvansmitting stations have.
since they were first adopted.  suffered
froma lack of method and veneral acree-
ment.  The effort of the American Radio
Relay League to revise and re-arrange them
in accordance with a regnlar system, of
which particulars are given on page 56.
deserves pgeneral suppaort, though we fore-
see several obstacles to its immediate adop-
tion in Europe, where the prefixes LA, (i1
aud GW have already become firmiy
established, and the authorvised Swedish
and  Ltalian call-signs are not altogether
adaptable to the new proposals.  There

heard adjust the low-frequency amplification by the stud
switch. and the high-frequency amplification by the rheo-
stat volume control.
tivity, which is better when the amplilication is redueed.
Also tune in a station working on a fairly short wave-
Dial settings should he noted, and if necessary
the dials he reset to make them read more nearly alike.
The receiver will wot oscitlate at any wavelength, and
the amplification is sufticient for all practical purposes.

The latter control affects the selec-

might also be some difficulty in persuad-
ing Brazilian and Chilean  amateurs to
alter their well-known prefixes BZ and
CH.

The system adopted in the U8 A.,
Australia, the Argeutine, Portugal, and
other countries, of indicating the district
in_which a station is sitnated by the
initial figure or letter of the call-sign, has
undoubted advantages, and we think that
any similar system for indicating  the
Continent by International prefixes should
be generally velcomed.

oocCco .
New Call-sig1s  Allotted and Stations
Identified.
G 6HN (ex 2BON), H Needs, 69, Manor Road,

Brockley, S.12.4.
G 6LR_ L. A, C. _awler, 67, Lucien Road, SAV.17,
G 2AFJ W. Lindow, 36, Hutton Lane, Deane, Bolton,
Fanes.  (Change of address.)
G 2A8Y T. Wright, 147, Darwen Road,
Cross, Bo'ton, Lancs,

Bromley

COMPLETE TRANSMITTER FOR FIELD USE.

wagon,

‘Telegraphy and telephony are hoth
possible with the Marconi UCL kW transmitier which is here seen mounted on a field

The five valve receiver with two tuning units can be seen on the right. ‘Lhe

range for telephony is 70 miles, using 30-ft. masts, while for telegraphy (C.W.) the
range is 200 miles.
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SIR JOHN C. W. REITH, KT.

Some Landmarks in a Striking Carcer.

HE career of Sir John Charles Walsham Reith,
Kt., M.Sc., whose knighthood was announced on
New Year’s Day, has many of those meteoric quali-
ties which figure in American business fiction, but rarely
in actual life. Stiil on the glorious side of forty (he is
only 37), Sir John finds himself, in 1927, the exccutive
head of all hroadeasting conducted m Great Britain.
Educated at the Glasgow Academy, Gresham’s School,
Norfolk, and at the Royal Technical College, Gilasgow,
Sir John Reith began his career as an apprentice in the
North British T.ocomotive Works, obtaining his first busi-
ness berth as an engineer with S. Pearson and Son, ILtd.
Then came the war, and he entered the Royal Engineers.
His term of fighting was brief, for, early in 1915, when
holding the rank of major, he was so badly wounded at
TLoos as to be incapacitated for further active service.
In 1916 he had recovered sufficiently to take up an im-
portant commission in America, where he was placed in
charge of munitions contracts on behalf of the British
Government. While in America the stafl under his control

numbered 600 inspectors.  Returning to lingland in 1917
Sir John was for a short period engaged on special con-
structional work, and at the time of the Armistice he
was holding an Admiralty appointment. He then under-
took the difficult and delicate task of liquidating arma-
ment and engineering contracts until 1920, when, at the
age ot thirty, he became general manager of the Beard-
more Works at Coatbridge, near Glasgow.

First Association with Broadcasting.

When, in 1922, the vast cnterprise of broadeasting was
just emerging from the experimental chrysalis, an extra-
ordinarily happy choice on the part of the powers that
were placed Sir (then Mr.) John C. W. Reith in the
managerial chair of the British Broadcasting Company.

Sir John Reith is ““a son of the Manse,”’ his father
being the Rev. Dr. George Reith, who for fifty years
was Minister of the College Church, Glasgow. His
grandlfather was general manager of the Grand Trunk
Railway of Canada, and subsequently for thirty years
head of the Clyde Naviga-

DIRECTOR-GENERAL OF THE B.B.C.

tion Company.
During his tenure of office
as managing director of the

British Broadcasting Com-
pany, Sir John Reith's
forceful  personality has

largely dominated the policy
pursued at Savoy Hill; and
if that policy has not en-
tirelv ~ escaped  criticism
(what  constructive policy
ever oes?), at least it can
be said that British Droad-
casting has erred on the side
of a healthy conservatism.

Replying to the accusation
that the B.B.C. has been re-
luctant to consider the views
of listeners, Sir John Reith
himself said : “If it be arbi-
trary to decline to broadcast
anything  which in  our
opinion might be injurious
morally and intellectually
then we are open to this
charge.”” This, in a nut-
shéll, expresses an attitude
of mind, courageous and (be
it whispered) rare, which has
given Britain a broadcasting
prestige and dignity un-
excelled in any othercountry.

Sir John Reith’s present
post is that of Director-
General of the British Broad-
casting Corporation.

B 24

Photo, : ““1Wircless World ” copyrigit.

A recent portrait of Sir John C. W. Reith, whose Knight-

hood, announced on New Year's Day, coincided with his accession to the important office of
Director-General of the British Broadcasting Corporation.
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OUR HAPPY WORKHOUSES.
During the Christmas scason  wircless
sels were installed in the workhouses at
Newmarket, Ampthill and Fast Grin-
stead.
coo0o0
AUSTRALIAN BROADCASTING MOVE.
The  Auwstralian Commonwenlth  has
appointed a Royal Commission to investi-
sate the present position of hroadeasting
with o view to moulding futnre policy.
(o eNeNe]
A GRIEVANCE IN CORK.
Declaring that the import duty on wire
less goods is preventing an increase in
the number of wireless licences in the
Tiish Free State, the Rudio Associution of
Covk City has passed a resolntion calling
tfor the abolition of the duty. It was
deseribed as a non-productive tax.
coo0CO
WIRELESS IN THE WARDS.
Thronzh the efforts of the studenls of
Avmstrong College and the Colleze ot
Medicine. Newcastle, o wiveless installa
tion lins been provided fou the putients of
the Royal Victoria Infimnmary. A nine
alve super-heterodyne receiver has been
installed in the Stanley Hospital, Live
lx.vOL

A QUIETER PARIS.

A decree has been issued by the Prefect
of Police in Parvis forhiddime the use of
lond-speukers for advertising purposes,
either in the streets or in buildines where
they can be heard in the streets. A Peuis
correspondent of The Wirelrss  World
states that the quality of veproduction on
many loud-speakers in that city 1s so ox
ecrable that it is surprising that the decree
was vot Issued months a2o

o000
AERIALS FOR ALL.

The Hull City Architeet has reported to
the Hunll Corporation that it would be
good policy to provide wireless poles,
hrackets, and pulleys durving the evection
of Counncil houses. He sucvests one pole
to everv four tenants. The present con
glomeration of poles and different methods
of fixing are, he says, very unsightly, and
o many cases result 1 damage to the
propervties.

The Housing Commuiltee recominend
that poles as suugested he provided for
20 houses, and that a charge of 10s. be
made to the tenants.

B 23

PIANISSIMO IN EASTBOURNE.,

Eastbourne Town Council has passed
bylaw making 1t punishable by a fine ot
£5 to use a noisy loud-speaker or gramo-
phone in a public place.

cooco
BEAMS OF GREFTING.

Nearly 20.000 ¢greetings, it is estimated
passed over the Imperial cables and the
beam services hetween Great Britain wnd
Australia, (‘anada and the West Indies
daring the New Year season.

0000
‘* AMERICAN SERVICE, PLEASE.”

On Yriday last. Jannavy Tth, the Post-
master-General  opened a2 preliminary
pnblic transatlantic telephone service.

The service is availuble daily between
1.30 and 6 p.m. (GALT., and at the

moment is restricted to  conversatious

L]

TELEPHONING TO NEW YORK., My,
E. If. Shaughnessy, O.B E., the well-known
assistant engincer of the Post Office, who
has been intimately associated with the
development of Transatlantic tclepheny
and is now in control of the official service.

www americanradiohistorv. com

between subscribews in the Loudun tele
phone avex and those in New Yok and
its suburban area. The charge is £16 for
a conversation of three minutes and £5
for each addition:! minnte or fraction
thereot,  (alls ¢xn be booked on any
ordinary telephonc by asking the local
exchange for “ American Service.”

Experiments wre being  conducted to
secure greater privacy than is at present
]mssih]o.

[ eNeRe]
LECTURES ON BROADCASTING.
A course of four Jeclures. entitled
Sidelights on Broadeasting,” will  be

piven by Capt. Jack Frost (late of the
B.B.C.) on Friday eveninus from 6 to
7.30, beginning o1 January' 21st, at the
Regent Street Polviechuic, London, W,
cooo
WIRELESS AND THEFE MUSICIAN.
“Any opinion cr action hased on the
superficial and naturally unthinking first
tmpression that cther aud aiv for musical
purposes ave in oprosition is untimely and
unsevviceable.”’—S8ir  Walford  Davies,
Lefore  the  Incorporated  Socicty  of
Musicians.
co000
LE.E. ANNUAL DINNER.
II.R.H. the Pritce of Wales has kindiv
consented to honcur the Institution of
Elcetrical Enuineers by his presence at
the Annual Diuner and Rennion of the
Institution to be leld at the Fotel Cecil.
Strand. W.C.. or Thursdav. Tebivar
10th.
PEEE
CAPFAIN ECKERSLEY ON « MICRO-
CHONES AND L.OUD-SPEAXERS,"”
T'he Radio Socie v of Great Britain will
liold an informal meeting, with members
of the Transmitier and Relayv Section, on
Friday next. January 14th, at 6 p.m., at
the Institution Electrical Enzineers
Savoy Place. W.2.2.  Captain P, P.
lickersley will give a talk on *“ Problems
of DMicrophones and Loud-speakers.”
Light refreshments will he available at
5.30 p.o.

w000

WEATHER FORECASTS FOR SHIPS.

A firmn of Cardiff shipbrokers, Messrs.
Lambert Bros., Ltd., have installed a
broadcast receiver in their offices for the
special purpose of receiving the Duventry
weather forecast. The 10.20 bulletin is
typed by a clerk and displaved daily for
the benefit of ships’ captains.
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LONG WAVE RECEIVER WITH
2 H.F. STAGES.
There has been a considerable demand,

especially amongst those troubled by
shipping interference, for a long-wave
veceiver. Such a set with two H.F.

stages is deseribed by Mr. W. James in
the cuvrent issue of our sister joéurnal,
Eorperimental  ireless, now on  sale.
price 1s.

Amongst other features of the January
numher should be mentioned *“ Quurtz
Crystals and their Practical Application
to Wireless Cirenits.”” by A, Hinderlich ;
“ Delineation of  Alternating  Current
Wave Forms.” hy H. A. Thomas; and
** Telephone  Transmitter  Modulation
Measured at the Receiving Station,” by
I.. B. Turner,

Gooo0

THE ETHOPHONE-THREE RECEIVER,

Messis, Burndept. Ltd., write to point
out that the normal arrangement of plug-
in coils in this receiver for the reception
of the Jower B.B.CL band is as follows :—
Aerial (fixed coil}, 50; reaction (moving
coil),; 35, Tn reporting on this set in the
issue for December 29th, 1926, the wave-
tength range of 200 to 490 metres was
viven for the reverse arrangement of coils.
By using the coils in their normal posi-
tions wavelengths up to 650 metres ave
available.

[eRelNoRe]
SHEFFIELD AND DISTRICT RADIO
SOCIETY.

Under the title @ Current from A.C.
Mains.”” an account appeared on page 12
af our last issue of an interesting lecture
on this topic given by Mr. €. H. Hand-
ford. Through i unforfinate oversight

TELEVISION

HE famous American engincer, M.
)l E. F. W, Alexanderson. has set up
an apparatus for television, about
which he iy extremely optimistic. His

Wireless
World

FORTHCOMING EVENTS.

WEDNESDAY, JANUARY 12th.

Muswell Hill and District Radio Socicty.—
At 8 pom. AL Tollington Sehool, Tether-
down, N.10. Demonstration by  the
President, Capt. H. J. Round, M.C.,
AMLEE,

Barnsley and Distriet Wircless Association.
—.{t 8 p.n. At 22, Market Streel,
Barusleg.  Lecture: " Simple Mathoma-
tiex of the Therntiowiv Valve” by Mr.
D, W, Mitner, B.Se.

Kdinburgh ond  District Radio Seciety—
At 8 pom. st 117, Greurge Street. Two-
valre Night,

Totteawham Wireless Socicty—.A¢ 8 p.m.
At 10, Bruee Grove, N.17.  Lecture:
“Leclanche Butteries for HT. and LT,
Napply,” bu Messrs. Siemens Bros.

Preston and  District  Radio Resvarch
Sueivly—becture on “alrves,” by the
Mollurd Wireless Service Co., Ltd.

THURSDAY, JANUARY 13th.

CNfretford and  District Radio Society.— A1
Primcitice. Methodist  Schoolroom,  King
Ntreet. Lecture: * Eride Batteries," by
Mr. €. P Lockton, M.Ne.

FRIDAY JANUARY 14th.

Rudiu Nociety of Great Brilnin—At the
Institution of  Eleetrical Kuyineers,
Suvay Jlace. W20 Informal Mocting
with T onud . Seetion,

Lecds Radio Socicty— 00 8 pom, At ("ul-
Husow's Cafe, Wcllingtow Street, Leeds.
Lecture: " Valves," by Mr. If. Fisher.

Nhegield and Distriet Wire ety —.1t
the Dept. of Applied Scicnce, Nt. Gevrge's
Nyware.  The Month's Wireless News.

MONDAY, JANUARY 17th.

Croudon Wirdess and Phusical Socioty.—A¢t
& pon. 4t 128a, George Street. Lantorn
Wetvre: " The Manufuelnre aud Constrie-
feoe ap Lovd Npeakers,” by Mr. Rickots,
wf Uhe Lwplion ('n.

1t was not stated that the lecture in ques-

tion  was delivered betore the Shefficld
and Distriet Radio Nociety,
cooco

SIGNALS FROM THE '* RENOWN."
The Admiralty hopes to maintain daily
coumiunication  with  the  * Renown’

theory, it is interesting to note, is based
on the same principle as that of M.
Fdonard  Beling and  seems  someswhat
different from  that of the English in-

AN AMERICAN TELEVISION DEVICE,

Dr. E. £. W, Alexanderson, the well-known

engineer, is seen pointing to the cluster of seven lights which make up an important

feature of his television system.

‘The drum in the foreground, which is made to revolve

at very high speed, is fitted with 24 mirrors at slightly differing angles, with the result
that the entire screen is covered with reflected light in a fraction of a second.

by
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throughont her passage to Australia with
the Duke and Duchess of York and on
her return.

Amateurs and others who may intercept
signals passing between the vessel and the
naval authorities in this country and
Australia are  asked to refrain  from
making any attempt to call up the
“ Renown,” as it will be impossible ior
such calls to be answered.

The ** Renown '’ is fitted with a stan-
dard Admiralty short-wave set.

0000 .
1,000 WORDS PER MINUTE.

Transmission experiments carried out
during the past year hetween the Nauecu
wireless station, near Berlin, and Rie de
Janeivo, have shown that it is not impos-
sible to transmit 1.000 words per minute
by dispensing with the ordinary Morse
signs and utilising the principles of
photo-telegvaphy.  The tests have heeu

conducted on 40 and 25 metres.
co0o0o0o

LIGHTING “MIRACLE" BY
WIRELESS,

The lighting of 3579 electric lights hy
a mere spoken command was achieved
with apparent ease by the Mayor of
St. Louts (Missouri), when he recently
opened the city’s new £1.600,000 lighting
scheme,

Actnally the Mavor addressed his com-
mand into a microphone conmected with
the KOKA transmitter. frcm which it was
broadeast on a very short wavelength
through five relays to a station set up at
the Westinghouse plant in  St. Louis.
Here the emreut pulse set up completed
the lighting circuit and the *“mirnele
was performed.

IN AMERICA.

ventor,  Baivd, whose experiments have
aroused so much attention.

Dr. Alexanderson’s apparatus consists
of the usual light beam thrown on to a
rotating series of mirrors, which reflect
this beam on to a screen in a little
moving spot of lght.  But, where Belin
used only one light source, and had only
one light beam, Alexanderson has used
seven. In this manner he develops a
useful illumination of 49 times that of
Belin.  This was the great difficulty with
Belin’s work—he had to cover a screen
with this one light spot about (according
to Dr. Alexanderson’s figures) 300,000
times in onc second—a thing which is
physically impossible with any clarity of
detail.  With the seven light sources this
can be reduced to only 43,000 strokes per
light beam—a modulation not hevond the
hounds of reason, as it is ouly ten times as
fast as that of radio telephone broadeast-
ng.

For distance transmission of pictures,
telegraphic signals can be used, as they
come in independent of signal strength,
and thus are not affected by fading, ac-
cvording to Dr. Alexanderson. He adds
that the short wave would, of course, be
used in this work. Dr. Alexanderson-
considers that actual television four the
ordinary broadeast listener is. quite a
logical possibility, despite the difficulties
to be overcome, N. C. McL.

B 26
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Single Control Loud=speaker Set for the Local Station and Daventry.

D 7 receiver is the extreme simplicity of the con-
trols. A single knob mounted on & small bronze
panel on the front of the cabinet serves not only to
switch the set on and oftf, but also to effect a rapid
change-over trom the lncal station to Daventry.  There
are in all four positions of the switch, two ““ Off *" posi-
tions having been provided to left and right of the ““ On
positions in the centre for the two alternative stations.
The chanee-over from one station to the other is
instantaneous, no retuning leing necessavy. Fhis is a
very gond feature. and is brought about by duplicating
the aerial tuning condenser : there are two distinet aerial
circuits, each complete with aerial coil, reaction coil, and
tuning condenser.  These duplicate sets of components
are mounted on a- sub-panel inside the cabinet, and,
havine been caretully ad
justed when installing the
set, require no further atten

ll 1HE outstanding feature of the Gecophone *“ 1. and

m the instruction book are rather brief, lmving regan|
to the tact that the set is intended to nppcn to the non-
technical listener.  One is told to tume in the station on
the condenser with the reaction coil set at an angle of
9o° and then to ‘move the hinged portion of reaction
unit towards the fixed portion untii satistactory volume
i~ obtained.”  There is no mention of the limiting con-
dition of self-osciliation or of the possible necessity of
retuninge atier each movement of the reaction coil.
Aerial, earth, loud-speaker, and battery connections
are made to terminals on an chonite panel let into the
back of the receiver.  The terminals are of sperial con-
struction and will accommodate ordinary wire or special
plug connectors suppliedd Ly the manufacturers.  The
spacing of the terminals and the prosimity of the wood
of the cabinet make the insertion of wires rather difficult,
and on this account the use
of the special plugs s
recommerded. A rather un-

tion.
I'he aerial and reaction
coils are built up in pairs in

the form of a umt. wih
four-pin  connections
arranved to fit into standard
valve-holder sockets.  Tach
coil is boxed in an ebonite
moulding, the reaction coil
being hinged in order that
the coupling with the aerial
coil mav he variel.  The
weight of the reaction coil
is supported by friction m
the two pivots, through
which electrical c¢onnection
is mace between the ends of

usual  arrangement of the
H.T. rerminals also
demands  the use of the
special plug if mistakes in
connectinz up are to be
avoided.

There are two aerial ter-
minals, ““ A" and “ B."
Normally  terminal ‘B 7
should be used; the aerial
should  bhe  connected  to

A7 only if difficulty is
experienced 1 getting down
to the required wavelength.
Two pairs of output ter-
minals ase provided, but if
only one loud-speaker is in

the reaction coil and the

appropriate  pins  in  the :

hase. Sz
The directions for tunin:
B 27
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Four-way control switch on the front pane!.
tuning controls are situated inside the cabinet,

use it should be connected
“ Phoaes 1 and 2.7 The
newcomer to wireless will no

e doubt  Le  puzzled that

WWW amellcanradlﬁlstE\Q
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Broadcast Receivers.—
loud-speaker  rerminals should he marked “ Phones.”
This 1s a4 survival from the carly days ol the art when
loud-speakers were non-existent and phones were con-
nected to the output terminals of all receivers as a matter
of course

The three valves are employed as follows: Ilirst valve,
detector with  grid  rectification  (grid leak returned to
—1.T.); second valve. .. amplilier transformer
coupled ; third valve, power output valve transformer
coupled.  D.I.5 type valves are used throughout on
account of the Gecophone transformers, which have a
ratio of 1 to 4. The detector valve is supplied from a
separate H.'T. tapping, a common tapping being pro-
vided for the two remaining valves.  Grid bias for the
amplifying valves is obtained from a g-volt battery sup-
ported in clips inside the cabinet.

The wavelength ranges of the receiver measured on a
standard acrial were as follows - —

Aerial Local Paventry
terminal.  tuner. tuner.
Metres. Metres,
A .. 265-455 -
B 325-495 1,300-2.150
T'he  range for the

g

Davegtiy tuner on the ' A
terminal was not measured,
as the change-over switeh
automatically cuts out the
series condenser on the long
range.

The overall efficiency as
measured  with  the modu-

Plug-in coil unit with adjust- lated  oscillator  was  very

able reaction coupling. -

oo, and  the  ranges

claimed by the manutacturers would be easily obtained
on a standard P.M.GL oaerial.

The set was again connected to an ontdoor aerial for
test on the B.B.CU transmissions. Tt was then discovere]
that with 45 volts on the
detector,  as - recommended
in the instruction book., the
set oscillated over the whole
of the Daventry range at all
settings of the reaction coil,
and the HUT. had to he
reduced to 36 volts Lefore
proper  control  would  bhe
obtained.  The necessity for
this change was partly attri-
butable to the high efliciency
of the aerial with which the
set was tested, special care
having been taken to ensure
il low-resistance earth.
However, the aerial syvstem
is in no way exceptiomal.
and  there must be many
werials of less than 1ooft.
in use with which the trouble
would  he  still  further
aggravated. A warning
note should have appeared
in  the instruction  book

i
JANUARY 12th, r927.

or fewer turns wound on the reaction coil to give greuter
latitude for acrials of low resistande.

‘Three  representative  loud-speakers by well-known
makers were tested with the set. and all gave ampte
volume both on the loeal station and Daventry.  Untor-
tunately, the full volume of which the set is capable
coulid not be used without producing harshness, and con.
sillerable detuning was necessarv to obtain reasonable

‘Terminal panel at back of cabinet. The terminals are de-
signed to accommodate ordinary wire connections or special
plugs supplied with the set,
quality.  Incidentally, detuning 15 the only form of

volwme control available.

The conclusion to Le drawn “from the foregoing tests
is that, in the absenee of a volume control, a two-valve set
trom the Gecophone range would probably produce the
same results more economically at distances of 25 and ;3
miles of a main station or Daventry, but outside these
ranges the 1. and D77 model would undoubtediv be
required.  ‘The set is manufactured by the General Elec-
tric Co., Ltd Magnet House, Kingswav., lLondon,
W.C.2. and the price, including valves and royalty. is
A8 175 6d. 0 Complete with batreries amd eonnecting
plugs and ecords the price is L2335

Interior view of the set showing sub-panel with coil units and tuning condensers.

_ www americanradiohistorv com-
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A Section Devoted to the Practical Assistance of the Beginner.

SPACERS FOR H.F.
TRANSFORMERS.

Several ingenious idecas for facili-
tating the construction of the H.T.
trunsformers used in the ‘" Every-
man ’’ receivers have been contributed
10 the ‘“ Readers’ Novelties '’ section
of this journal. 1t seems, when
workshop facilities are lacking, that
it is the making of the grooved
ebonite spucing strips which presents
the greatest ditficulty, and perhaps an
alternative method of preparing them
may be of interest to prospective con-
structors who have not access to a
tathe.

Isight strips in all are required,
each with a thickness of }in., a width
of 1in., and a length of slightly over

Fig. 1.,—A cutter for grooving spacing strips.

rins, depending on the actual type

of transformer under construction. It

will be found almost essential to cut

shallow grooves for supporting the

fine wire used in the primary and

neutralising winding ; unless these
B 2q
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are provided. the correct spacing of
the turns becomes a very tedious
matter indeed.  The method of
making the grooves, which 1s shown
in I"ig. 1, will be found convenient ;
it has the advantage that no special
appliances are required.

A short length of brass or steel
2BA threaded rod, the pitch of
which is suitable (thirty-two threads
to the inch), is filed as indicated in
the upper drawing, in order to pro-
vide a cutting edge. A bend is made
in one of the ends, which is then
pointed for insertion into a tool
handle. The other end is fitted with
a rectangular guide block, which
may be of metal, ebonite. or cven
hard wood. The tool is now com-
plete, except that it is necessary to
file awav the threads on the under-
side of the rod, except where the
““flats 7’ have been made.

A small sheet of Llin. clonile,
measuring, say, 3in. bv 24in., to
leave a good margin, is now secured
to the bench with a couple of counter-
sunk screws, and the guide block of
the cutter is pressed firmly against
one edge. The tool is drawn sharply
across the surface two or three times
or unti] the greoves are of sufficient
depth. The best angle for the cutter
can easily be found by trial,  As
many strips is are necessary may now
be cut from the sheet. after which
they may be finished off by rubbing
their edges on a sheet of emery paper
tacked to the bench.

It is recommended that the actual
cutting edge of the tool should be a
little longer than the finished spacers,
which can easily be cut from the sheet
to the exact length required.

Strips for the acrial-grid  trans-
formers gencrally recommended in
conjunction with these coils mav be
prepared In exactly the same
manner ; the spacing of in. between

wwWw-americanradiohistorv. com
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turns is, of course, obtained by wind-
ing in alternate zrooves.
G000
A RESISTANCE CAPACITY
L.F. UNIT.

In the 1ssue of this journal for
December 1st, 926, it was shown
that the porcelain bases supplied as
supports for valve holders could be
used for mounting the fixed condenser
and anode resistance of an intervalve
L.F. coupling. There is no reason
why an extremely compact and well-
insulated unit should not be mounted
on a base of the tvpe specified, as the
holes provided will accommodate fix-

Fig. 2.—Resistancz—capacity components
mounted on a base.
ing screws for clips to support both
arid and anode -esistances as well as
the coupling condenser.

Where components of considerably
larger size than those discussed in the
article referred to arve used, the parts
mav be assembled on a rectangular
block of ebonite as shown in Fig. 2,
and wired ready for connection to the
external circuit. In this diagram, C
represents the condenser, R the anode
resistance, and It the grid leak. The
connection to the anode of the preced-
ing valve is marled I
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MECHANICAL REACTION.

Direct interaction between sound-
waves from the loud-speaker and the
valves is trequently responsible for
low-frequency howling ; in exceptional
cases the effect is so marked that it
1s atmost impossible 10 operate the
set without substituting valves which
arc less microphonic.  T'he use of
shock-absorbing valve holders will not
always effect a cure; when this fails
it 1s recommended that a light card-
board cylinder with an internal dia-

Wireless

orll

meter of about an inch greater than
that of the glass bulb should Dbe
lightly packed with cotton-wool and
slipped over the valve.

0000
THROTTLE CONTROL
In regenerative detector circuits of
the *‘ Schnell”” type, and others in
which an increase in reaction is ob-
tained by reducing the capacity of the
controlling condenser, it will be found
that operation is made considerably
casier if the dial is set on its spindle

DISSECTED DIAGRAMS.

JANUARY 1211, 1927

in such a wav that, when the scale
reading 1s increased, the capacity «f
the condenser is reduced. In other
words, the zero mark of the (hal
should be set to correspond with the
datum line when the fixed and moving
vanes are completely engaged; thi
departure from the usual practice is
particularly helpful when the user has
Leen accustomed to the more generally
adopted form of reaction control, in
which an increase of capacity results
in an increased feed back of eneryy.

Point=to=point Tests in Theory and Practice.

No. 55.—A

Two-valve Detector-L.F. Recciver.

The present series of diagrams is intended to show simple methods of locating faulls in typical

wireless receivers.

small dry battery should be used as an indicaling device.

Failing a sensitive galvanomeler, it is suggested that a pair of telephones wilh «
These tests will show not only actual

faults, but will reveal the small leakages which are sn often responsible for poor reception and flat

tuning.

Butteries should be disconnected before lesting.

A test between a and a witl show continuity through the aerial coil
and its connections. Before doing this, it is as well to disconnect
the tuning condenser, as a short-circuit in it would nullify the 1est.
Insw.ation of the grid condenser is shown between b and b, and
countinuity of the leak hetween ¢ and ¢. The insulation of the grid
circuit as a whote is shown between d and d (with aerial coil dis-
connected and grid leak removed). The connections between the
cxternal terminal points on the valve holder and the sockets may
be tested between e and e.

Continuity of the detector anode circuit as a whole is shown hetween
a and a., of the reaction coll and its connections bhetween g and a,,
and of the L.F, transformer and its connections between a; and a..
The transformer secondary is tested between b and b. Continuity
of the 1..¥. valve anode circuit is shown between ¢ and ¢ (with

output terminals ¢ shorted " or L.S. connected). Insulation of the

by-pass condenser is tested between d and d. Severat other fairty

obvious tests may be applied if those mentioned above fail to reveal
the source of trouble.

B 30
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Useful Advice on the Connecting up of Components.

method of wiring directly governs the performance ¢t

a set, and it occasions some surprise that so many
otherwise well-planned instruments should display such
indifferent connecting up.  OF the two general systems of
wiring up—bare wire and wire in sleeving—rigid bare
wiring is now more commonly used.

H'l‘ is almost a too-olnious remark to make that the

Stiff Wire v. Sleeving.

The layout of the components of a set is always con-
sidered bearing in mind the route to be taken by the con-
necting wires, and assuming that all leads are to be short
and reasonably direct.  Stiff wiring, making use of a
“elf supporting ”’ tinned copper wire, was shown in the
pazes of this journal before the advent of broadcasting in
this country, though in many of the first broadcast receivers
were to be found dozens of yards of interlaced sleeving,
and it is only comparatively recently that stiff wiring has
Leen universally adopted.

I'he running of wires Ly the shortest route in sleeving
must not be completcly condemned on the grounds of
impairing the electrical cificiency of a set, but principally
hecause of its unworkmanlike appearance. A receiving
set consisting of an oscillating detector valve followed by
two L.F. amplifying stages would probably give exactly
the same results when connected up with well-spaced bare
leads as when wired with leads in sleeving, but it is when
an endeavour is made to improve the appearance of the
entwined sleeving by carefully bunching the leads together
to form cables that imperfections in the performance of
the set appear.

By adopting stiff wiring a minimum of stray capacity
is presented between the leads, and inductive coupling s
practically avoided, while low insulation is prevented by
virtue of the air spacing.

B 33

‘The gauge of the wire is fixed by consideration of the
mechanical strength required, though it may be stipulated
that wire of smaller gauge than No. 16 S W.G. shoukd
not be employed for the lilament cirenit wiring of a multi
valve set. Both No. 18 and No. 20 S.W.G. tinned wire
may be used for short leads, and the Tiner wires look well
where a Jarge number of leads come close together. Move
care is needed in accurately shaping No. 20 wire, as con
pared with No. 10.

Wire rolled to a square section is often supplied for
wiring purposes, though it is dilficu't to appreciate the
particular merit possessell by this form of wiring in pre-
terence to the usual round No. 10, while one is faced with
the additional difficulty of avoiding twists, more care s
needed in hending. and leads cannot be subsequently ad-
justed without leaving kink marks. The square wire is,
ol course, a little stiffer than the round, though this addi
tional strength is not required.

Parallel Wires.

Wiring has a very much better appearance if only right-
angle Lends are used, as compared with branching wires
in several directions so as to take the shortest path. The
former method is just as gool. electrically, as the larter.
and its good appearance prohably arises from the fact that
the leads are easy to trace.

In a set where the components are carefully laid out
there are comparatively few branching leads necessitating
the use of *“ T’ joints, and it is alwars advisable to make
junctions on the terminals and other points of distribution.
If. for instance, a common H.T. potential is to be applied
to several valves, it is advisable to run separate leads from
the H.T. bridging condensers or other points of distribu
tion in prelerence to branching from what might be termec
an H.T. Lus Lar, as the part of the lead which is common

www-americanradiohistorv. com
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to the several circuits will create some small degree of
inter-stage coupling.  Valve filament circuits must of neces-
sity take connection from a common pair.

Jointing.

There are three ways by which T joints are usually
made.. A strong mechanical joint is produced by bending
one wire at its eud to form an ‘‘ [.”7 and arranging it to
lie along the straight lead to which it joins, though this
methol has an ugly appearance, particularly if a number
of joints are to be made. Another mcthol consists of
looping the branching wire around the main lead. A strong
and compact joint is thus made, though this method is a
little difficult, and is often impracticable owing to the junc-
tion point heing inaccessible.

The neatest form of joint is made by adjusting the
branching lead to merely touch the main lead, strengthen.
ing the joint by a slight excess of solder. This form of
joint is usually strong enough, although the leacs should!
be supported or terminated not far from such a joint.  For
the shaping of wires a pair of square-jawed pliers should
be used, and to avoid the risk of fracturc at an acute
bend it is advisable to file away the sharp edges of the
square jaws. A paiv of round-nosed pliers will be found
useful, while wires are best snipped off to length and odd
cnds removed with a pair of side cutters.

The path to be taken by every lead should be carefully
considered, with a view to limiting the number of bends.
It is the bends in instrument wiring that make it look
complicated.  Although, after some experience, leads can
be correctly bent merely by estimating the distances be
tween the points of bending, it will be helpful at first 1o
use a 6in. steel rule and actually measure off the distances.
The teads for shaping should not be appreciably longer
than required, so that they can be easily placed into posi
tion as each right angle bend is made.

Tags for Terminating.

In cutting oft where the wire is to enter the hole in
tag, the end of the wire should be pointed by using the
side cutters with their edges lving obliquely across the wire.

BROADCASTING ON

A\ ITH the change of wavelengths following the

gencral adoption in Europe of the Geneva Scheme
has come a new problem for wireless engineers.  ‘This has
arisen through the necessity of working more than one
station on a given wavelength ; unless these stations are
adjusted to exactly the same frequency a low-pitched
heterodyne note will be heard which will considerably
add to the difficulties of listeners not in the imwmediate
vicinity of one of the stations.

Not only must the frequencies be synchroniscd, but the
adjustment must be held. Herein lies the broadcast-
ing engineer’s chief difiiculty.  Hitherto *‘ swing-
ing 7 of the frequency up to 150 cvcles on either side of
the normal value has.not been rezarded as serious, but
tor the purpose of transmission on a single wavelength
differences higher than 1o cycles cannot be tolerated.

In Germany a solution is being songht with the aid of

JANUARY 12th, 1927

Never attempt to solder leads on (o the stems of terminals.
‘I'he amount of heat taken by the brass terminal may cause
it to become loose in the ebonite, while the terminal is prac-
tically spoilt as to withdrawal or future use. |

[t is better to use tinned soldering tags than to endeavour
to clamp down a loop of wire under a nut.

Preparation of Straight Lengths.

Although connecting-up wire is often purchased in
straight lengths ready for use, it will require straightening
by stretching if supplied on a reel or in & hank. One end
of the wire should be tied off fivmly, preferably near the
ground, so that the wire does not acquire a curvature by
sagging alter straightening, and pulled taut until it can he
telt to appreciably stretch. It should then be cut off in
lengths ot about 2ft. 6in.

If the wire is dull it should Le potished with a clean
cloth, avoiding any trace of grease, which would, of course,
render soldering difficult.  Where appearance is ot first
importance the wiring ot the set may be treated with cold
transparent lacquer applied with a small camel hair brush,
to prevent leads from becoming tarnished.

Colour Scheme.

The leads may, for pusposes of identification, be enam-
elled in various colours. According to the amount of
wiring to be done and the space in which it is to be accom-
modated, so must the method of wiring be adapted, though
probably the best practice is to distribute valve filament
leads, as well as the various connections to the high tension
battery. in the form of No. 16 tinned copper wire carried
1n sleeving beneath a raised baseboard, wire all grid, plate,
and tuned oscillating circuits with bare No. 16 tinned wire,
making use of right-angle bends and supporting long leads
with small ebonite cleats or pillars,

Stiff Wire in Sleeving.

When sleeving is used with stiff wire it must be threade
on to the wire before the bends are made, and the ends
are made bare by trimming round the sleeving with a razor
edge, taking care not to ‘“nick’’ the lead. A smail
quantity of No. zo tinned wire may be introduced where
the wiring is likely to appear too conspicuous or congested.

A COMMON WAVELENGTH.

crystal conurolled transmitters. It is  impossible, of
course, to grind quarts crystals with sufficient accuracy
for this purpose, and so advantage is being taken of the
temperature coefficient of the quartz for making the final
adjustment. According to figures published by Dr.
Meissner a change of temperature from 15° to 60° Centi-
grade is accompanicd, on the short wavelengths used for
broadcasting, by a change of frequency of approximately
100 cycles, which gives an ample margin for adjustment.
A further variation of frequency is obtainable by vary-
ing the distance between the crystal electrodes.

Experiments are now being carried out by the Tele-
funken Company at the suggestion of Dr. Bredow of
the Telegraphentechnisches Reichsanit, Berlin, and the
results so far obtained indicate that a eonsiderable exten-
sion of the broadcasting system in Germany along these
lines will shortly be possible.

B 34
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By Our Special Correspondent.

Daventry to Experiment—Too Much “ S.B.” >—Those Sunday Programmes—Clearing the
French Ether—Glasgow’s Triumph—Somerset Night.

Shorter Waves from 5XX.

T a few weeks time listeners will have
ant opportunity of hearing the Daventry
station couducting experimental  trans-
missions on  a wavelength within the
ordinury broadeast band, probably in the
neighbourhood of 400 metres. The tesis
will be the first to be carried ocut in cou-
nection with the projected regional
schieme, and will go a long way towards
proving its feasibility.

The idea of condueting these traus
missions is not new. Thev were referved
to by Lord Gainford in his speech at the
annual general meeting of the old com-
pany inJuly last.

ocuwo

High Power Maintained.

During the tests Daventry will maintain
its high power, so it is probable that the
transmissions will be heard over a very
wide area—possibly farther than with
the ovdinary wavelength of 1,600 meties.
I gather that the time chosen will be out
side the ordinary broadcasting hours. to
avoid Continental weeping and gnashing
of teeth.

oooo
Too Much “§8.B.”?

“ T think it is about time scinething was
done to stop 2LO from interfering with
27Y. What about our own orchestra and
our own talent and choir? I. persoualiyv.
am  completely ¢ fed-up’ with  London
programmes.’’

In this terse unequivacal jeremiad a
Manchester listener clears his chest.

The same feeling is becoming noliceable
in other parts of the provinces, but T fail
to futhom just where the crouse lies.

oQ0o

Is Merit Dependent on Locality ?

A certain amount of local talent will
alwavs be desirable, but, assuming that
transmission is faultless, is a good London
pragramme likely to lose its savour by the
time it veaches Manchester? .\ rose by
anv other naine would smell as sweet,
nd @ saxophone from uny other station
sounds equally seductive, or equally
revolting. according to the viewpoint of
the listener.

B 35

A Point for Critlcism.

Where criticism s called tor 1s in
tegavd to Duventry’s programmes.  On
several eveniugs of late the London pro
gramme has been S.B. to all stations,
including 5XX. Suarely these are occa-
sions when the high-power station might
with advantage ofter an alternative pro
gramme ! If this course were followed
we should hewr fewer complaints from
those who object to spoon-feeding from
London.

00OoO
Do You Hear Dublin?
Curivsity exists in Dublin as to the

strength and volume with which 2RN is
heard over here. In order that statisties
mav be oblained the Editor of the Jrish
Ruwdio and Musical Feview, 179, Great
Brunswick Street. Dublin, would welcome
reports from British listeuers who have
picked up Dublin’s progranune since the
station chanued its wavelength to 319.1
meires.

0ld Bore’s Wireless Almanac.

Old Bore is a little late this year with
lis predictions. No doubt the general
stiv over the advent of the new Corpora

tion temporarily upsel his  delicate
wstruments.
Jonunry.—Pudsey  listener  inadver-

tently oscillates.  Post Office wireless van
starts Pudseywards, but suffers puncture
and returns to St. Martin's-le-Grand,
Felbruary.—Fambus musician denounces
broadeasting and packs trunk.
March.—B.B.C. criticised.
April—YFamous musician  again  de
nounces broadeasting and re-packs trunk.
May.—B.B.C. criticised.
June.—Post Office wireless
for Pudsey.
July.—Aunouncer drops aspirate.

van starts

4ugu<.—Famous mus:cian makes no
statement.
September.—0ld Bore sces crowd bound

B.E.C. criticised.
Court  Judyge

for Olympia.

Octoler.— Hich asks ¢

WIRELESS ON THE © RENOWN.”

www.americanradiohistorv. com

Navy operators conducting final tests last week
with the wireless receiver installed in one of the Royal staterooms for the voyage of tne
Duke and Duchess of York to Australasia,
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" What is broadeasting?’  Famous
iusician explains and packs troulk.
November —B.B.C. criticised.
Deccinher.—Post  Office  wireless  van
returns from Pudsey.

0000

Those Sunday Programmes.

AMore than two hundred Sundays have
passed into history since hroadeusting was
hegun in this country, yet the problem of
providing the ideal Sunday programime
remains  unsolved. Too often the
listener's Subbath is synonymous with
gloom, particularly from & musical point
uf view. The majority of listeners ave
not averse to a little light music on Sun-
day. and the fact thut such music exists
in abundance has been proved again and
again by  De Groot, Sandler. and
(‘olombo.

Few peuple would clamour for jazz on
Sundays, but niany ave vesorting to it
(the French stations specialise in Sabbath
jazz) to escape from the esoteric pro-
fusions  which make up the average
Sunday programme at home.

00O

An Organ for Broadeasting.

A new organ, specially adupted fou
broadeasting, is being opened at Lozell's
Picture House, Bivmingham, on February
7th. This unique instrument cuntains the
crdinary features of a church orean com-
hined with mmerons effects in imitation
of a symphony orchestra. The action is
electric, and the instrument embodies
ahout, 150 miles of wiring.

Q000

Order out of French Chaos.

The French ether. at presenf tlie most
chaotic 1n Furupe, will come under State
contral in five years’ time. according tu
a Decree which has been dinfted hy the
Minister  of Commerce.  Under this
Deeree al! broadeasting stations will be-
ceme nationalised by 1932,  During the
intervening five vears licences to broad
cast may be granted by the Ministry of
Posts and Telegraphs to existing stations
and to new ones. but with a view to their
ultimate incorporation in the Government
system.

Under State control the programmies
are to be arratced by a National Buard.
on which will be represented the public
services, the chief national associations
(including thuse of authors, composers,
and artists). the wireless trade. and the
veneral public.

The scheme appears to be a more or less
fuithful imitation of our own svstem.

[oReXoNo)

Not Wiaat It Seemed.

The experiences of an Alfreton (Devby-
shire) correspondent in picking up what
he first thought was KDKA go te show
that all is not America that comes throng!
in the wee sma’ hours.

My correspondent had been listening 1o
KDKA on 63 metres, hut at 2.30 a.m. h
changed over to the higher wavelengths
in the hope of getting other Amevican
stations. A transmission which purpurie
to be a “ Football Banquet ” programme

Loxnox, s
ducted by Percy Pitt.
Daventry.—Mausical Plays of Older

MANCHESTER.

Newcastpe. — ¢ Admiral  Peters,”

Griscow. — ** The Gentle Shep-

Loxpon.—R. A. Roberts in ~* ek
BirmingHav.—Ballad Concert.
("arpIirr.—Beethoven Sonutas.
Maxenurster.—Four short recitals,
Apinprex.— Cosi Fan  Tutte,”

T.oxDoN.

BiraiNngHAM. — @ Mary

T.oxpox. — Farewell

Wireless
Werrld
FUTURE FEATURES,
Sunday, January '16th,

Loxpon. — Military  Band  Pro-

gramme.

BourNevwourn. —Full Charch  Ser-

vice relayed from Christchurch

Priory.

ABerDEEN.—Concert velayed from

thie Cowdray Hall.

Monday, January 17th.
Spanish Programme con-

Days.

BourNeMmortH.—*“ The Blue Pen-

guin,”” played by London Radio
Repertory Players.

Carpirr.— Emperor II.,” Radio i

Drama by Jehn Cooper.
Foden's Motor
Works Band,

Comedy hy W. W. Jucobs and
Horace Mills.

herd,” Pastoral Play by Allun
Ramsay.

AperperN. —Ballad Councert. t
BrLrast.—Request Progiamme.

Tuesday, January 18th.

Turpin.”

Comic Opera by Mozart.

Briease.— The Shadow of the

Glen,” a one act comedy.
Wednesday, January 19th.
“Through  Annther’s
Ilves.”” by Adulphe Hallis
(piano).

Stuart
plaved by the Station Players.

Povryemovrn.—Shakespeare Pro-

gramime.

Carprr.— A Sharp Attack,” by

London Radio Repertory
Plavers. :
Mancrester. —  Plaving  with ¢

Fire,” an event in two acts.

AprrDEEN.—Community Concert re-

layed from Wesleyan Hall,
Inverness.

Thursday, January Zith,
T.oxpon.— National Concert. :
MancHESTER.—Voice and Person-

ality Test.

Friday, January 2Ist.
Recital by
Stuart Roberrson (bass).

Brraiveinam.—Chamber Music.
Carvirr.—*“ My Favourite Songs,”

Recital by Kenneth Ellis.

AperpreN. — The Radio  Concert

Party present  ** Bon-Accord
Nights”
Saturday, January 2Znd.

Loxpox.— ““Tire.”” a play by A, T,

Alan,

Birarrxcitaw.— Shakespearean Honr.
Berrwsr. —TUlster Provineial Series

Lisburn

wWww - americanradiohistorv -com:
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from KDKA then came hurtling through
at terrific strength on about 240 wmetres.
Ten minuntes later the transmission was
interrupted by a speech in French fol-
lowed by an explunation in English that
KDKA had just been relaved by * Petit
Parisien.” Apparently the direct recep-
tion of the American station was much
cleaver than the reception ¢in Paris.
ocoo
Flotsam and Jetsam Again.

Mr. Flotsam and Mr. Jetsam, two
clever artists who recently broadeast o
musical news hulletin each evening during
the week, have been re-engaged by the
B.B.C. for the week  beginning
Februarvy 7th.

couoQ

Two-Hundred-Year-Old Opera.

A shortened version of *“ The Beggar's
Opera.” which was first produced 1 the
year 1727, will be hroudcast from 2LO on
January 24th. The Wireless Chorus and
the oxiginal orchestra from the Lyric
Theatre, Hammersmith, will take part.
The production will be undertaken by
Mr. R, E. Tefirey.

0000

Glasgow Tells the World.

The Glasgow station officials are glow-
ing with righteous pride over a letter
which they have received from a resident
in Tula Vista, California. The writer
reports that at 9.20 p.m. (G.M.1.) on
November 19th, he heard an orchestra
playing 1 Pagliacci,” and that, despite
continuons rading, he dentified the
station as 58C.

On referring to the programme the
stution officials found that on the night
in cuestion the orchestra in the Glasgow
studic was plaving excerpts from 1
Pacliacei 7’ frinn 9.16 ta 9.20 p.m.

The distance covered is approximately
5.000 miles.

[ RaloNs}
Somerset Night.

An outside broadeast worth lhearving
will be a Somerset night, wrranged by
the Portishead Literary and Debating
Society for broadeasting, frowm Cardiff,
this evening (Wednesday). W. Irving
Goss and his brother Dan’l Grainger, the
well-known dialect reeiters, will give a
typical Somerset evening in song and
storv.

-0 00

A Difficult Recipe.

A distressing story reaches me  from
America concerning a voung bride who
asked her hushand to take down a radio
reeipe The poor fellow inadvertently
tuned in two stations at once. and what
he wrote was as follows :(—

“ Ilands on hips, place one cup of
flour on the shoulders, raise knees and
depress toes and mix thoroughly in ene-
half cuptul of milk.

‘Lie flut on the floor and voll the
white of an cue backward and forward
mntil it comes to a boil.  In ten minutes
remove from the fire and rub  smartly
with a rongh towel.  Breathe naturally,
dress e warm flannels and serve with fish
soup.”’

B 36
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An Active Session.

Signs are not wanting that the second
half of the winter session, i.c¢., from
January onwards, promises to be an active
period for the majority of wireless elubs.
From a perusal of the many interestiing
programmes alrcudy prepared it becomes
incveasingly  evident  that all  wireless
amateurs who desire to make the maxi-
mum progress with their hobby would he
well advised to associate themselves with
their local wireless society.

0ococo

A Night of Troubles.

December 28th was ¢ Problem Night ™
for the Tottenham Wireless Society.
Euach member was supplied with paper on
which he was invited to write a question
on any radio matter, preserving lus anon-
imity if he so desired. As each question
was read volunteers were asked to reply
in detail or to supply a solution to the
particular problem.  Finally a short dis-
cussion took place, when questions and
answers received i full measunre of con-
structive criticism.

The success of the meeting was such
that the Tottenham Wireless Society 1s
making arrangements to hold a similar
event at a later date. Other societies
would be well advised to adopt a scheme
on the swmme lines, experience having
shown that question and answer consti-
tute an ideal method of solving difi-
calties which otherwise would never see
the tight of day.

00600
Whist and Whistles.

The social side of club life has been
well developed by the Golders Green and
Hendou Radio Society, under whose aus-
pices & most successful duance and whist

Wireless

'

THE CLUBS. |

Sec eturies of Local Clubs are inviled io
send in for publication club news of general

interest. All photographs published will be
paid for.
drive, atlended by 120 members and

iriends, was held in Chvistmas week. The
ruests included Messrs. Kirke and White-
liouse, representing the B.B.C., Mr. J. T
Baird, of television fame, and numerous
celebrities in North London wircless
circles. After Mr. Maurice Child had dis-
tinguished himself by winning the Chal-
lenge Cup for the Radio Derby, a most
amusing demonstration was given on “a
perfect wireless set,”” designed and con-
structed by the Society’s experts. This
piece of apparatus proved to he somewhat
intractuable,  emitting  mephistophelian
whistles and finally exploding. Details
of the design perished in the explosion!

TFull particulars of the Society’s acti-
vities during the coming weeks can be ob-
tained from the Hon. Secretary : Lt.-Col.
H. A Scarlett, D.S.0. 357a, Finchley
Rd., NV

[elelNele]

Wireless Production Difficulties.

“Tts moral effect 15 tervifie.””  said
Capt. L. W, Davis, in a racy description
of a certain lightning arrester in the
course of his lecture befure the Bristol
and District Radio Society on Iriday,

55

Dec. 3lst.  The lecturer, represeutiug
Messrs. Automobile Accessories (Bristol),
Ltd., dealt speciully with the interesting
range ol wireless components produced by
that firm, including sixteen types of re
cetver. An interesting account was given
of the difficulties encountered in the
quantity production of radio apparatus,
and the lectwrer followed this with a
graphic description of his experiences
when touring the West of England with
a radio demonstration van. The van con-
tained several receivers together with «
large power amplifier adapted both for
speech amplification and gramophone ve
production.

The Secretary, Mr. S. J. Hurley, 46,
Cotswold  Rd., Bedminster, DBristol,
wishes to remind members that subscrip-
tions for 1927 are now due.

ocoo

Have Loud-speakers Improved ?

At the last meeting of the Nelson and
District Radio Society, Mr. H. Diggle of
Southport had niany interesting things to
say regarding loud-speakers of vesterday
and to-day. He coniended that in general
principles the modern instrument was
esscntially the same as that in existence
20 yvears ago, though he cited as an ex-
ception the case of the Llice-Kellog loud-
speaker. Mr. Diggle also drew attention
to the important question of uacoustics,
showing the numercus problems likely to
avise in connection with the use of rovms
of virying shapes and sizes. The Hon.
Secretary of the Sociaty- is Mr. -Hwrry
Stow, 30, Swaine ~t., Nelson, Lancs.

cooo

[Notices of Forthcoming FRvents will
be found on page 46.]

A GALA NIGHT AT GOLDERS GREEN. The pathering of members and friends of the Golders Green and Hendon Radio Society

at a successful dance and whist drive held during Christmas week.
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explosive wireless set.
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The cvening's novelties included a radio **Derby” and an
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AMATEUR INTERNATIONAIL PREFIXES.

Proposed Revision of Prefixes and

HE International Amateur Radio

Union is to be congratulated on its

attempt to revise the international
prefixes which have in many cases grown
up promiscuously without any official or
seni-official sanction, and are often am-
biguous. We have received from Mr.
K B. Warner, the Secretary of the
LARTU., at Hartford, Conn., a list
which it is proposed to adopt on February
1st, 1927.

If this system is adopted there will no
longer be any doubt whether the station
calling is in India or Uruguay. At the
same time, any sudden change 1s likely
to cause considerable inconvenience at
first, aud in some cases may be opposcd
by the licensing authorities. TFor ex-
ample, transmitters in Spain who have
already been formnally allotted the call-
signs EAR 1, etc., may experience difti-
culty in getting these ultered to EE — —,
and those in Norway will not readily
give up the LA to which they are accus-
tomed.

In his covering
says :—

‘““ A system has been in use in recent
years under which, if United States 1AW
wanted to call French 8GO, the call would
be ‘8GO fu 1AW, the letters *fu’
being the ‘international intermediate
and indicating a U.S.A. stalion calling a
French station.  Similarly, the combina-
tion in the reply would be ‘1AW uf
8GO.” In recent months the number of
countries ‘on the air’ has grown to piv
portions that exhausted the aphabet, thus
mvolving two-letter combinations, many of
them unofficial and without co-ordination.
The Union now announces a new and care-
fully considered uniform plan of two-
letter intermediates for all the countries
of the world, to be employed in the same
fashion as hitherto, and it is that list
which is attached.  Under this plan the
first letter of the intermediate indicates
the continent, the second the nation.
Whereas under the old procedure it was
necessary to assign and announce an inter-
mediate for each new country coming on
the air, the present plan provides for
every country in existence, and only a ve-
partitioning of the nations of the world
will make further revision neccessary.”

EUROPE.

letter Mr. Warner

EA  Austria.

EB  Belgium.

EC¢  Czecho Slovakia.

ED  Denmark and Farce Islands.

EE  Spain and Andorra.

EF  France aml Mouaco.

EG  Great iiritain and Northern freland,

EH  Switzertand.

El {taly.

EJ  Jugo-Slavia.

EK Germany.

EL  Norway, Spitzbergen and Franz Josef Land.
EM  Sweden.

EN  The Netherlands.

EQ  Irish Free State.

EP  Portugal, Madeira Islands, and the Azores,
EQ Bulgaria.

ER Rumania.

ES Suoini (Finland),

ET Poland, Tstlonia,
Lithuania.

EU  U.S.S. R. (" Russia ), including Uliraine.

EV  Albanin.

EW  Illungarv.

EX  Luxembure,

EY  Creece,

EZ  Zone of the Straits.

Latvia, Courland and

ASJA.
AA  Arabio.
AB  Afghanistan.
AC  Chma (inclucing Treaty Torts), inchiling
Marnchuria, Mongalia, ar! Tibef.
AD  Acden.
AE  Siam.
AY  TFrench Indo-China.
AG  Georgia, Armenia and Azerbaijan,
AH Hedjaz.
Al India (and Baluchistan) and Goa.
AJ  Japan and Chosen (Korea).
AK  (Unassigned).
AL (Unassigued).
AM  Fedeiated Malay States (svith Straits Settle-

ments}.
AN  Nepal.
A0 Oman.

AP  Palestine.

AQ  Iraq (Mesopotamial.
AR Svoia.

AS  Siberia, inctuding * Central Asia,”
AT  Turkey.

AU (Unassigned).

AV (Unassigned).

AW  (Unassigned).

AX  (Unassigned).

AY Cyprus,

AZ  Dersia.

NORTH AMERICA.
NA  Alaska.
NB  Bermuda Islard.
NC  Canada, Newfoundland and Labrador.
ND  Dominican Republic.
NE  (Unassigned).
NF  Bahama Islands.
NG  Guatemnala,
NH Honduras.
NI Iceland.
NJ Tamaica.
NK  {Unassigned).
NL  Lesser Antilles.
NM  Mexico.
NN  Nicaragua.
NO  British Honduras.
NP  Porto Rico and Virgin Islands,
NQ Cuba and Isle of Pines.

Costa Rica.
NS Salvador.
NT  Haiti.

United States of America.
NV (Unassigned).
NW  (Unassigned).
NX  Greenland.
NY Danama.
NZ  Canal Zone.

SOUTH AMERICA.
SA Argentina.
SB  Brazil, Trinidad Tsland and St. Paul Island.
SC Chile.
SD  Dutch Guiana.
SE  Ecuador and Galapagos Archipelago.
SF French Guiana.
SG Paragnav,
SH  British Guiana.
SI (Unassigned).
SJ (Unassigned).
SK  Falkland Islands and Falkland Dependencies.
8L Colombia.
SM  (Unassigned).
SN Ascension Island,
SO  Bolivia.
sSp Pern.
sSQ (Unassiguned),
SR (Unassigne:!).
S3 {Unassigned).
ST  (Unassigned).
SU  Uruguay.
SV Venezuela and Trinidad,
SW  (Unassigned).
SX (Unassigned).
SY  (Unassigned).
$Z (Unassigned).
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Intermediates.

) AFRICA.
FA  Abyssinia.
FB Madagnscar, Reunion Island, Corory Tsland,

etc.
FC Belgian Congo, Ruanda, Uruadi.
FD  Angola and Kabinda,
' gvpt.
FF treach West Africa, including French Sudan,

Mauritania, Senegal, I'rench Guinea, Ivory
Coast, Upper Volta, Dahomey, Civil Ter.
of the Niger, Irench Tcgoland, etc.

F5 Gambia,

FH  Italian Somaliland.

FI Italian Libya (Tripolitania and Cyrenaica).

) Somaliland Protectorate and Socotra.

FK  Kenva, Zanzibar, Protectorate, Uganda,
Anglo-Egyptian Sudan, and Tanganyika
Territory.

FL Liberia.

FM  Tunisia, Algeria, Morocco (including the
Spanish Zone), Tangier.

FN Nigeria.

FO Union of South Africa Northern and Southern
Rhodesia, Bechnanaland Protectorate, and
South-west Africa.

FP Portugnese Guinea and Cape Verde Islands,

FQ Freuch Equatorial Africa and Cameroons.

FR Rio de Gro and adjacent Spanish Zones, I{ui,
and Canary Islands.

FS Sierra Leone.

FT  Eritrea.

FO Rio Muui (spanish Guinea) and Fernande Po.

FV French Somaliland.

FW  Gold Coast Colony, Ashanti, Northern Terri-
tories and British Togolaud.

FX  Sevcheile Dependencies.

FY {Unassigned).

FZ Mozambiaue.

OCEANIA,

0A  Australia (and Tasmania),
OD  Dutch East Indies.*

OE  Melancsia.*

OH  Hawaiian Islands.

[0)1 Micronesia.*

00  Polynesia.*

OP  Philippine Islands.

0z New Zealand.

* To be further partitioned when activity warrants,

SHIP STATIONS.

Ships stations with amateur calls will place an X
before their usual intcrmediate. E. Austrakian,
3AA at sea, calling U.S. 1AW, would send ““ 1AW NU
XOA B8AA." The reply would be “3AA% XOA
NU 1AW.”

As regards Great Britain, however, we
understand that the Post Office authorities
will not sanction any variation from the
established rule of giving the call of the
station required thrice, the word DE
once, and the call of the transmitting
station thrice, so that the proposed sys-
temn will not be entirely applicable in this
country. It is hoped, however, that the
international prefixes will be generally
adopted and thereby obviate the confu-
sion so often experienced in determining
the nationality of some stations (e.g.,
Uruguay and India both unse the letter
““Y.” Argentine and Russia the letter
‘R,” and many other prefixes are adopted
proniscuously to suit the convenience of
small groups of amateur transmitters). A
British station wishing to communicate
with the United States would, therefore,
call up (say) NU 8ZZ, NU 87Z,
NU 877, DS EG 2AB. EG2AB, EG 2AB.
whereas an Amevican transmitter would
adopt the system outlined above and dis-
pense with the connecting DE.
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The Editor does not hold himself responsible {or the opinions of his correspondents.

Correspondence should be addressed to the Editor, * Tae Wireless World,”’ Dorset Houa3z, Talor Street, E.C.4, and m ast be accompanied by the writer’s name and address.

MANUFACTURERS AND THE RADIO SOCIETIES.

Siv.—I note that in your issue of December 15th, under the
heading, ‘ Manufacturers and the Radio Societies,” the corrve-
spondence on this subject continues, and that a further letter
appears from the hon. sec. of the Thornton Ifeath Radio Society,
complaining of lack of attention from manufacturers.

Tmmediately on reading the original complaint of this gen-
tleman, I wrote to him in the terms of the following lctter.
Hitherto, I have received no acknowledgment of any kind.
Under these circumstances his continued complaint uagainst
manufacturers seems hard!y just. P, K. TURNER.

Blackheath, December 16th, 1926.

[Cory.}
Aerial Works, Blackheath, S.E.3.

November 23rd, 1926.
The Hon. Becretary,
The Thornton Heath Radio Socicty,
72, Corridge Road, Thornton Ieath.
Dear Sir,—I note your letter in {"he Wircless World of

Noveniber 17th.

You should have asked us. If you liad done so, you would
have found that we, at any rate, would willingly have co-
opevated in the way vou suggest.

Please note that this letter is a personal one on my part;
auy such request should, of course, be addressed officially to
the Research Department here.

Yours faithfully,
BURNDEPT WIRELISS, LIMITED.
P. K. Turner,
Head of Rescarch Department,

DISTORTION IN LAND LINES.

Sir,--In an article appearing in the issue of The Tircless
World for December 28th, 1526, Mr. Paul D. Tyers makes some
rather sweeping assertions agamnst the B.B.C. engineers which
cannot be allowed to pass unchallenged.

Tirstly, he appears to think that if he takes the curve of
his correction filters, he can draw the inverse of this and that
this inverse curve is a © first approximation to the characteristic
of the B.B.C.’s line and amplifiers.” What about Mr. Tyers’
own amplifier? I think we should like to see the amplification—
frequency curve of this and to know the exact method by which
it was arrived at. Also the source of his input and what
assurance he had that this input was a pure sine wave. I
feel sure the B.B.C. engineers would like to see one of Mr,
Tyers’ “inverse first approximation ”” curves in order to compare
it with the actual curves which Mr. Tyers may be sure they
very frequently take on all their land lines and amplifiers.
I should think that if Mr. Tyers were Lo see one of these curves
he might obtain rather a shock, and, no doubt, by applying
Lis own ‘“law” he would be able to obtain in this manmner the
actual curve for his own receiver, and at the same time a good
many restless hours rectifying it and straightening it out.

Mr. Tyers mentions woolliness. Does this mean that he has
made his curves by some means after the sound has passed
through the loud-speaker, or does he take them from the
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amplifier output terminals? 1f the former case, then again,
wany of us would like to hear details as to how these curves
were taken and what precautions were tuken to ensure the
curve really did represent the loudness-frequency ratio of his
final veproduction. If the method was entployed, can he assure
us that his loud-speaker is accurate, or possibly is it the case
that his filters are correcting his amplifier but are unsuitable
for his leud-speaker loudness-frequency characteristic?

Here at any rate are a few of the factors that want looking
into before Mr. Tvers accuses the B.B.C. of not correcting
its land lines. '

The statements are the more difficult to understand because
Mr, Tyers himself states that he has not the characteristies of
his loud-speaker.

There is no doubt that on some outside broadcasts the Post
Oitice do provide a very bad line for the B.B.C, and 1t is
understandable that this may take pluce at the last moment
and that the B.B.C. engineers have insuficient time to correct
it {o the pitch of perfection that we might wish, It is equally
certain that the frequency amplification curves of the various
stations are not all the same, and that some are distinctly better
than others. After all it must be remembered that the B.B.C.
had to divide their orders for equipment amongst various com-
panies (I believe this was part of the criginal agreement be-
tween the B.B.C. and the Post Office), and some of the systems
do show up better than others.

The fact that once in a while the B.B.C. obtain a bad lhne
aud have insufficient time to correct it, ¢nd that every station
is not quite so perfect as the one almost perfect (although 1
am open Lo wager that there arc few receivers in use which
can veproduce accurately the most imperfect of the B.B.C,
transmissions), arve scarcely sufficient te warrant the state-
ments that

1. The variation of transmission characteristic is due chiefly
to the intreduction of land line between the London and Daven-
try stations.

2. The B.B.C. only correct the Daventry land line.

3. The frequency-amplification curves of the B.B.C. can be
obtained Dy means of inverse correction curves taken at the
end of a receiving set,

I consider these statements are very damaging to the B.B.C,
and untfair to their engineers. As one who has no interest in
the B.B.C. other than an intevested listener and an occasional
“ Broadeuster,” but who has at vavious times had the privilege
of coming into contact with the engiucers of that company and
has heard and seen a little of the tremendous trouble that is
taken to perfect all types of transmission, I can assure M.
‘Lvers that- his criticisms are, in the rain, unmerited, and
that if apporatus is utilised for receptien which even nearly
approaches in perfection that of the apparatus used by the
B.B.C. for transmission, then it will only be for a minute
percentage of listening timne that he will feel justified in com-
piaining aboui the quality and accuracy.

Finally, I do not desire Mr. Tyers to think that I have not
appreciated the remainder of his interesting article (he probably
does not mind much either way, ashe will be confident with justi-
ticution that scores of vour readers have found it of very real
value), but T feel sire he will forgive me for taking up the
cudgels on behali of the B.B.C.. solely as an appreciative lis-
tener, and will perhaps appreciate that parts of his con-
iribution might be taken by the inexpert listener as evidence
that the B.B.C. engineers either do not know their job or can
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not curry it out correctly, both of which suggestions I think he
will agree with me are quite false.

May I apologise for takig up so much of vour space. but in
these enlightened days when so many people are working on
the betterment of reproduction, it would, 1 am sure you will
ugree, be dangerous to start with the supposition that the
B.B.C. transmissions are themselves very far from accurate.

Brierley Hill, COLIN H. GARDNER.

December 29th, 1926,

Sir,—8ince, in Mr. Cardner’s trenchant criticism of my
article on “ Distortion in Land Lines,” he alleges that 1 have
made statenents damaging to the B.B.C. engineers, I must of
necessity in my reply elaborate one or two ponts, but even this,
I fear, will present some difficulty, since Mr. Gardner does
not appear to have understood my article correctly. First
of ull, Jet me remind him that my article was a simple ex-
planation of the attenuation equaliser, <.c. a specific type of
filter. I was not discussing the subject of correcting land
lines in general, nor was I discussing the methods the B.B.C.
employ. I proceeded to show how an attenuation equaliser
could be udded to a receiving system. The type of system
which I had in mind was one, of course, which gives perfect
reproduction from a direct studic transmission. However, let
e endeavour to deal in turn with the varions points which
Mr. Gardner raises in his letter. .

Mr. Gardner seems to doubt thut the inverse of the fre-
quency characteristic of an attentuation equaliser connected
Lo a receiver is a first approximation of the charicteristic of the
B.B.C, line and amplifier system. I can only say that it requires
very lirlle mathematical consideration to see that this is the
condition mnecessary for distortionless reproduction. (It s
assumed that one 1s using o distortionless receiving system.)

Mr. Gardner next suggests that I should be shocked to see
the carve of my amplitier, and that it would cause me hours
of work tryving to straighten it out. 1 can assure Mr. Gardner
that T am not in the habit of using apparatus in my laboratory
the nature of which T am ignorant; ncither do 1 have to spend
“restless hours” designing an amplifier to function in any
desived manner. Space does not permit ne to detail the method,
but I would refer Mr. Gardner to any elementary text book.
I regret I do not follow the next remarks referring to “ woolli-
ness “and niy “curves.” I can find no reference in my article
to any carves which I have tihen. Mr. Gardner seems to lav
great emphasis on the point that lie hus come iuto contact with
the B.B.C. engineers, and hints, perhaps, that he is in possession
of a little move information concerning their methods than my-
self. I do assure him, however, that I have a most intimate
kunowledge of their methods, what type of covrection devices they
cmploy, and ou what lines. I may also mention in passing that
the frequency characteristic of one of the B.B.C. stations is
very far from a straight line funetion. bub this is intentional.
and is made like this for certain technical reaons, which are
too complicated to enter iuto in these columns.

Tt Mr. Garduer reads my article carefully I think he must
agree that T have not criticised the R.B.C. methods, neither
have I said that the B.B.C. do not correct: their lines. T sug-
gested that attenuation equalisers were only used on a per
manent line such as that to Daveutry. This 1 helieve to be
true. \When the B.B.C. take over a line from the Post Office
they *squeak ™ it, and correct it according {o formule. The
correction obtained is by no means perfect. For this reason
the defects of a relayed transmission are immediately apparent
on a guod receiver. The B.B.C. engineers would be the first
to admit this fact, and the suguestion that this is not so would
be contrary to scientific reason, mathematical, and. finally,
audible proof. Tt is interesting to note, however, that they
are now using better correction devices than they had some
months ago at the time my article was written,

Mr. Gardner next seems to have very great doubts about
the accuracy of my apparatus, and hints that if my receivers
were as good as those of the B.R.C. I should find only “a
minute percentage of listening time in which I should feel
justified in complaining about the quality and accuvacy.” I
can agam assure Mr. Gardner that I can design a receiving
system quite as accurately as the B.B.C. engineers. What I
actually wse is a system substantially identical with that used
by the B.B.C. themselves, The quaint part about this sug-
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gestion of Mr. Gardner’s is thay he fails to realise that the
defects which I find uare due fo the fact that my rveceiving
system is good enough to show them up. PAUL D, TYER=s.
Watford, |
January 3vd, 1927.

MODERN AMPLIFIER PERFORMANCE.

Sir,—Mur. Turner and Messrs. Burndept ave to be thanked for
giving publicity in the issue for December 29th, 1926, to such
mteresting measurements on amplifiers; they are valuable in
that they approach the ideal of giving to the public overall
response curves, uot curves taken on single stages under con-
ditions widely different fromn these in the actual amplifier. Lhe
overall respunse curves are by no means the product of several
stages taken separatcly, and it wonld be interesting and valu-
able if the addition of one transtormer and one resistance-
coupled stage were made to each type of amplifier, the input
being reduced accordingly to give the swne conditions for the
last valve.

It is generally assumed that the ear is not sensitive to phase
shift of the harmonics associated with w fundamental, provided
that each is presented with original amplitude. I do not know
whether this assumption is made on the basis of any
scientific evidence or not, and it would be very interesting
if your readers would give their views. My own view is that
the correct phase relutionship is esseutial to true reproduction,
and that even if the ear cannot detect the diffevence caused by
phase shift instantaneously, it might work up a cumulative
appreciition of the difference in the course of time. If this is
true, then the r.c.c. method has another advantage over any
reactive form of valve coupling.

Now that Messrs. Burndept huve published overall response
curves, 1s it too much to ask timt loud-speaker manufacturers
should breuk their discreei silence and publish similar informa-
tion concerning lond-speakers? The gramoplione manufacturers
in the States have published such vesponse curves; the trans-
former manufacturers in this country have been doing it for
some time. There is scarcely a horn type loud-speaker on the
market which reproduces notes below 250 cycles at anything like
full strength, and refinement of amplifiers is quite useless with
strangely peaked response curves given by the loud-speaker over
the Ligher frequencies. So far as I am aware. no loud-speaker
manufacturer, including those making the latest cone types,
have been good enough to take the public into their confidence,
and it is quite time that something mare than the ficure for the
D.C. resistance of the windinas should be given as the basis for
choosing a loud-speaker.  The present position is that the
majority of listeners use a valve of too Ligh impedance relative
to the L.S. impedunce, and those wha require somcthing hetter
use (we power valves in parallel, hope for the bhest. and pay
exorhitantly for H.T. baiteries as o resnlt. W. SYMES.

M.anchester,

Decembier 29th. 1926,

VALVE PRICES.

Sir,—I am constrained to congratulate you upon the leader
in your issue of December 8th. You are obviously restrained, and
know the shortcomings of the public. which so often gets what
it asks for, i.e., something cheap; which turns out to be nasty.

The question of price is not inseparable. Manufacturers
cannot live on losses, nor should the ptice of an article aulways
be ““ what it will fetch,”” but abuse of the price-maintenance
policy is seriously retarding the expansion of the industry and
suppressing the desire of many listeners for the acquisition of
apparatus which would improve thelr quality.

A certain wondcrful valve, at one time retailing at 12s. 6d.,
is now sold at 14s., the increase in price being apparently a
gesture ol couciliation to the members of the valve ring, who
say it must be sold at 18s. 6d. because it is a power valve. If
that valve could be profitably sold at 12s. 6d.. which it un-
doubtedly was, why may it not continue to be, and why may
not all the 18s. 6d. valves be sold at 12s. 6d.7 The answer
is that short-sighted and false economies prevail. The trade
in general prefers to subsist off a limited total output instead
of an unlimited output with less extravagant profit margin,
and increased employment and happiness all round.

Fleetwood. TOHN BUNTING.

B 40
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TR E:

A Review of the Latest Products of the Manufacturers.

MARTINPHONE REACTANCE UNIT.

One of the simplest forms of aerial cir-
cuit tuning for use with a single valve
regenerative  receiving  circuit  cousists
of a tapped inductance and an adjustuble
coupled coil for reaction. The majority
of valve receiving sets employ this
arrangement either in the form of swing
ing plug-in coils or as a tapped cvlin
drical inductance.

There is very little need, however, to
employ low resistance tuning coils of
special design for nervial circuit tuning,
as the saving in coil resistance is small
compared with other losses present in
a tuned aerial circuit, while the reaction
coil largely compensates for the resist-
ances present. Very little difference can,
therefore, be observed by using com-
pactly wound coils with tappings as com-
pared with other methods of tuning when
divect aerial coupling is employved.

2 useful tapped unit with adjustable
reaction coupling 1s manufactured by Hill
& Boll, Kingston, and Park Road, Yeovil.
When connected to an aerial of normal
dimensions the tuning range covers hoth
the normal broadcast band as well as
Daventry, the maximum wavelength be-

T'he Martinphone tapped inductance with reaction

coupling.

ing about 2,600 metres
parallel  connected 0.0005
condenser.

The aerial tuning coil las seven tap
pings, the switch contacts being carried
on a platform beneath the main instru-
ment paunel. The windings are arranged
in a series of slots in an ebonite former,

when using «
mfd. tuning
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and the reaction coil, which 1is wound
In a4 groove on an ebonite dise, swings
across the end of the aerial coil,

This tuning unit can be castly incor-
porated in a set. five holes only bemg
required to give support to the sub-panel
and clearance to the two spindles.

0000

AN INGENIOUS FILAMENT
RHEOSTAT.

A stiff spiral wire is made use of as
the contact in the C.\. V. vaviable rhieo-

The C.A.V. variable filament resistance.

stat. The wire is curved so that when
moved by an wrm attached to the operat-
ing spindle the contact is driven firmly
along the turns of resistance wire. The
resistance winding is carried on an insu-
lating spool, and is suspended between
spring clips to permit of easily 1nter-
changing spools wound to various maxi
muwn resistance values. The rheostat 1s
attached to the instrument pauel by one
Liole fixing.
0000

LITZENDRAHT WIRE.

The increasing demand for this wive
has induced -many manufacturers to pro-
duce specially stranded wires for the con
struction of coils specitied in vecent arii
cles in this journal.

Messrs. Ward aund (loldstone,
Trederick Road, Pendleton, Manchester
now maunufacture a Litzen-
draht wire consisting of 27
strands of No. 42 enamel and
silk covered wire. The use of
enamelled wire without a
silk  covering hetween the
strands 1s, 1n general, not re
commended, though when the strands are
spaced with a silk covering the enamelling
atfords additional protection.

A difficulty mayv be experienced when
soldering Litzendraht in which an enamel
covering is used. as the enamel cannot
be readily removed. Tt is inadvisable (o
scrape the wire owing to the danger of
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breaking off a faw of the strauds, The
end of the wire i5, however, easily tinned
by binding round with copper wire ol
about No. 306 gauge, healing in a clean
flime and several times immersing it i
@ solution of resin in methylated spivits.
Resin cored solder should he used with
perhaps just a trace of © Fluxite.”

0000

RADIDN PANELS.

Many readers are probably not aware
that the American Hard Rubber Co.
(Britain), Ltd., 13a, Fore Street, London,
E.C.2, the manufacturers of Radion
panels, also supply tuning dials moulded
in Radion.

A new design has recently been iniro-
duced incorporating a large diameter
operating knob, shaped with sharply
marked grooves of suitable size for en-
vaging with the tips of the fingers. The
bevelled dial carries a scale of one hun-
dred divisions, baing marked in white ou
the black dial and in gold on the
Mahogamite dial.

These dials are particularly el
moulded, the operating knob having a

obtainable in
either black or mahoganite radion.

‘The new tyvpe radion dial

clean machined appearance. The centre
hole carries a large brass bush with fin.
liole. and a slecve adaptor is also sup
plied for use with in. spindles.
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“ The Wireless World

A Simple Volume Control.

I have a three valve receiver with a
detector and two transformer voupled
lone frequency stages, and 1 find thot
when the three valves are used my
loud-spealer is overloaded, whilst
signals “are not quite loud enough
when two calves are used.  Can you
sugqgest a suitable form of volume
control so that the strength when
using three ralves is cut down to a
mare ayrecalle ralue? J. P.

Uhe distortion to which you refer is
due to overloading the third valve as well
as to overloading the loud-speaker, and
results will be much more pleasant it an
adjustable volume control is fitted to
enable you to reduce the volume to the
desived strength. A simple but effec-
tive volume control consists of a variable
high rvesistance joined across the secon-
dary of the first L.F. transformer.  If
this has . maximuam value of about

500,000 ohms a very fine control of

volume is obtained without impairing the

gquality in any way.
0000
A High-frequency Choke.

In ¢ The Wireless World ™ of lecemher
15th, 1926, Mr. Minter refers on puge
794 to a hiyh-frequency choke cal,
which he says wos described  in
“Hints and Tips,” February 24th,
1926.  ds this issue is wow out of
print I should be obliged if you
would give me the details referred to.

The high-frequency cholke coil consists of
a winding of very fine wire on a dise type
of former. Details of the former, which
is of ebonite, are given in the diagram

below. Two discs 2in. in diwmeter, §in.
thick, spaced with an ehonite washer
o
Ve
L
3/
% DIA.
= 2 DIA >l

Dimensions of former of H.F. choke coil

4s1n. thick and 2in. in dineter, are held
by a screw and nut passing through a
clearance hole drilled through their
centres. The begining of the coil is
soldered {o a tag held by a secoud nut.

Information Department Conducts a Free Service of Replies to

Qnestions should be concisely worded, and headed * Information Departinent.”
stamped addressed envelope for postal reply.

A terminal for the end of the winding is
provided by drilling another hole as near
as possible to the edge of one of the dises.
This hole should he countersunk deeply
on the iuside and the screwhead be
covered with wax or similar insulating
material.  The centre screw should pro-
ject sufliciently to allow it to be held in
the chuck of a lathe or hLand drill, and
No. 45 or No. 47 D.S.C. copper wire is
wound on until the slot is nearly full.

Too much tension should not be ap-
plied when winding as there is a risk
that the extremely fine wire will be
broken. A high-frequency clinke of this
type can be nsed in Lroadeast receivers.
For instance, it may he used in the anode
cireuit of the detector when the conden-
ser method of controlling reaction is
employved.

0000

The Use of a Balancing Condenser.

I have constructed the popular ¢ Every-
man's Four-ralre’ receiver and feel
very satisfred with the results 1 ob-
tain, many distant  <tations  being
receired at full Toud-speaker stremgth,
hut I have « friend who persists in
using the halancing condenser as «
sort of reaction confrol when senrel -
tny  for distont  stations, with the
vesult that he frequently oscillotes
and nerver seems to get the resulfs
that [ get from my receiver which is
proprily Talaneed. Surely it was ot
intended that the balancing condenser
be used for this purpase. T, McK.

This is 2 verv important question.
Many people svem to think that o halanc
ing condenser is merely an anode reaction
device and that by adjusting it a certain
amnount of veaction is cancelled, leaving
the remainder free to strengthen the in-
coming signals,  They use the balancing
condenser to increase or decrcase the
amount of the reaction cffects.  This is
quite wrong, as is well kuown, even by
thnse whose knowleduoe of halanced liivh-
frequeney cireuits is of an elementary
nature.  The function of a balancing con-
denser is to balavce the civenit. If the
amplification ohtained when the cirenit
is properly balanced is not snficient, add
another stage, or improve the aerial and
cavth, and find ont which type of valve
15 thesbest for the particular ecivenit.

A receiver which is net properly
hilanced cannot give good resnlts. It
will tune broadly, howl ind squeal, and
behave in that erratic wanner common

wWwWw.americanradiohistorv.cem
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Readers” Queries.

Each separate question must be accompanied by a

to  receivers  suffering  from  chronic
instability,

The ““Evervimun's Four-valve’ re-
ceiver is  very easily balanced. lo

balunce it, the first valve is switched off
by turning the volume control rhenstat
to she “off ”’ position, after the locul
stution has been rveceived. When the
valve is turned off the local station will
probably still be heard; the balancing
condenser should theén be turned very
slowly wutil the local station is veduced
in strength to a minimum ov is not heard
at all. At first the signals may be fairly
loud ; as the balancing condenser is turned
they become weaker wmntil thev fade
away. Tt the balancing condenser is
turned further the signals increase in
strength again. The corvect setting tor
the balancing condenser is that which
reduces the signals to zero. Sometimes,
especially when the receiver is used at a
place quite close to a main station, it is
not possible to find a point where the
signals are not heard at all, but there is
always o well defined minimuam position.

When the correct position for the
halancing condeuser has been found it
should never be touched again unless the
H.T. valve is chauged for oune of o dif-
ferent type. 'I'he balancing condenser
was mounted inside the set for this
reason.

o000
A Correction.

In Ture Winricss Worwp of Deceniher
8th, 1926. on puge 788. is given a diwgrim
of o =sinole-valve receiver with frame
aerial. This diaeram is not correct. The
0.00025 mitd. tuning condenser should be
conmected across the two ends of the

u’
A¥0-00025

000925 2Mle

m

0-00025
mfd

FRAME

frame aerial, but the centre point of the
frimne should be connected to the filament
circeuit as shown in the diagram above.
Reaction is controlled by the 0.00025 mtd.

condenser.
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TRANSATLANTIC TELEPHONY.

HE success of the transatlantic telephony
service recently inaugurated by the Post
Office is hailed all over the world as a re-
markable achievement which promises with
its development be-
tween other countries
to have far-reaching
effects in assisting not only com-
mercial progress but in bringing to-
gether the nations of the world into
closer touch. Following on the
success of the new service we have
the promise made to us that beam
stations now 1in course of com
pletion can be utilised for long-
distance telephony with every pros-
pect of complete success.

We are sorry to see that, in the
daily Press particularly, so much
is being made of the question of

Epirorian Views

Pracricar Hints
Current Torics

By H. Lloyd.
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Wipr Raxce Broabcast Ser
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Resistaxce-CourLed Reray Circuir
By N. W. McLachlan.
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WIRELESS IN SCIOOLS

CALIBRATING A WAVEMETER ...

scraps of telephony  conversaticos between  here and
America. It would only be when advantage was taken
of any information so obtained that the position woulkl
hecome serious, and any member of the public who de-
liberately sets out to glean intormation of advantage to
himself is just as easily able to tap the messages in Morse.
colle as those transmitted by tele-
phony, because the mastery of the
Morse core, or even the installation
of an automatic receiver, is a
simple matter.

The view has been expressed re-
cently that the wircless telephony
public service will never be of
much value until some method of
ensuring sccrecy 1s devisce.  We
admit that to be able to conduct
these conversations in a way which
would ensure secrecy would be a
very great advantage, but to sug-
gest that without secrecy the ser-
vice 1s of little value 1s, to our

PAGE
51
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71
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75

79

secrecy In communication, and, in News FroM 1108 CLUBS 80 min.d., a gross exaggeration of the
our opinion, the disadvantages re- e NEIhES 80 position. A shoonkeeper does not
sulting from the fact that these secure his goods to the counter be-
. Tue Ser BuiLper. TLavour 83 R S .
telephony conversations can be cause he fears that the public may
tapped by listeners have leen Brosncast  Brevrries 85 pick them up and depart without
vastly exaggerated. The fact that MANUFACTURERS’ NEW APPaRa1US 87 paying for them ; he relies for pro-
broadecasting is available to all and Lerrers o 1HE Eprror 89 tection on ithe fact that stealing is
is intend(;d to be .recei\’ed by any- READERS' PRORLLMS 90 an offence against the laws .017 this
one having a wigeless receiving country, and there is, in our
licence may, perhaps, tend t0 £, ceestsesestsssstssssetessssstesss opinion, little difference between

imply to the public not acquainted

with the facts that this receiving licence also entitles them
to treat commercial or private wireless tratlic which they
may hear in the same way, but this is decidedly not the
case, and anyone who repeats or communicates to anothey
party the tct of any message other than that received
from a broadcasting station is liable to prosecution ancd
severe penalties. Very little harm can, however, be done
by an ordinary member of the public listening in to

B9

stealing tarigible articles and steal-
ing information obtained by wireless eavesdropping.
We sincerely hope that the scare which has been raised
over the matter of the absence of secrecv in the long-
distance telephony services will not influence the public
to accept an exaggerated view of this disadvantage which
is, after all, unimportant in comnarison with the great-
ness of the scientific achievement 3f Trans-Atlantic wire-
less telephony.

WWW.americanradiohistorv.com


www.americanradiohistory.com

. Wireless
2 Worrlidl

JANUARY roth, r927.

Biail
ia !"’mn
3 i %
e;'x . .
© el
e u‘“-’é
4,:1; it
Qi &

SET

Reroctor Zor
Local jsy;dgbér

An Efficient Four=valve Circuit of Unusual Design.
By A. P. CASTELLAIN, B.Sc., A.C.G.1, D.L.C.

HE set to be described in this article is the direct
outcome of the tests on another single tuning cir-
cuit set—The Motorists’ Four "—on a good outside
aerial at a place under two miles from 2LO’s aerial.
The ideas aimed at in designing the wide-range set
were as follows :—
(1) Single knob control as far as possible.
(2) Simple provision for long- or short-wave reception.
(3) Other stations must be receivable at good strength
on the loud-speaker, using a good outdoor acrial of the
maximum length permissible at points within two miles
from 2LO (or other local broadcast station).
(4) Searching for distant stations must cause no helero-
dyne interference on local station wavelength.

' The Wireless World, September 15th, 1926.

(5) And last, but not least, in the writer’s opinion, the
set shall look, as well as be, simple to control.

These five conditions represent rather a tall order, but
they have been satisfactorily dealt with in the wide range
set—as will be seen.

The Circuit.

Fig. 1 shows the complete circuit of the receiver,
which is in principle the same circuit as used in the
Motorists” I'our. The first valve, V|, is an anode bend
detector, with o,5 megohm in its plate circuit and
1} volts negative grid bias supplied by a single dry
cell.  The third and fourth valves, V, and V,, are per-
fectly straightforward choke-coupled I1.T. and output
valves respectively, but the second valve, V,, has two
functions. I'irst of all, V, is a transformer-coupled

+H.T.,

VA

LOUDSPEAKER

,___,..,
. N
=X
S
i
z
s L
——0

o

w
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-
-
d—<—OH.T.
A B LT,
+
—0
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G.8.,

Laé csjj%bd
Sy

Fig. 1.—Showing the circuit, which is of unusual type.
H.F. Choke. C; and Cy=0.9105 mfd.; Co-
0.0005 mitd Cy;=0.01 mid.; Cy=2 mifd.; C,=0.0002 mfd,
henry choke. Z=Pye 32-henry choke. R=0.5 megohm.

L;{=60 turns;
Gambreli Neutrovernier.

X-= Marconi
R,=3 or 5 megohms.

L3;=23 turns for 2LO; L,=Cosmos

C;=0.001 mfd.; C;=
Y=Pye tapped or 110~
The dotted lines show the

La=17 turns;
C.;=air dieclectric 0.0006 mfd.;
[deat 4 :1 transformer;
R;=1 megohm,

connections for the relay control unit.

B 10
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Fig. 2.—Showing the effect of using the rejector circuit on the
wavelength calibration of the set. a=calibration with rejector in
use, and b=-calibration with rejector open-circuited. Notice the
waveband or ‘‘ gap ** PQ wiped out when the rejector is used.

1. I, amplifier, but it is also used as a reaction valve
for the detector V ; thus the circuit is exactly equivalent
to a five-valve arrangement of detector with three L.F.
stages and a separate reaction valve.

[t should be noted that, for short waves at any rate,
this circuit does mot embody a high-frequency stage, anil
yet the results obtained show that the circuit is extremely
sensitive when used with the average outdoor aerial.

It is interesting to see how it is that the second valve
is made to function as a reaction valve. Starting with
the aerial tuning coil, we have alternating voltage of
high frequency across the coil, and this voltage is vary-
ing in magnitude at audible frequency according to the
speech and music being transmitted.

The current through the resistance R, in the plate
circuit of V, consists of rectified half waves of high
frequency having a mean value varying at audible fre-
quency—in other words, it may he regarded as consisting
of an I1.F. part and an L.¥. part. Due to the L.T.
part, there is an L.1°. voltage across R, which is passed
on through the condenser C, to V,, which further am-
plifies and passes on the voltage through transformer X
to V,, where it is again amplified and dealt with by V,
in the usual way. On the short-wave range, at any rate,
there is only quite a small H.F. voltage across the resist-
ance R,, somewhere about 0.3 to o.7 of the voltage
across the grid coil, according to the frequency, and
this is due to the shunting effect of the unavoidable stray
capacities across R,, which naturally include the grid
filament capacity of V,.

BII
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World

In effect, then, part of the H.F. voltage across the
grid coil is passed on wia the stray capacities to the grid
and filament of V,. Owing to the H.F. choke in the
plate circuit of V,, there is a considerable H.F. potential
on the plate of V, when there is any H.F. input to this
valve, and it is of the right phase to feed back through
a condenser to the grid end of the grid coil, thus giving
a reaction effect.

This feed-back capacity needs to be only the same
order as the stray capacities referred to, and, therefore,
may conveniently consist of a neutralising or balancing
condenser. As the wavelength increases, so the shunting
effect of the stray capacities on the resistance R, falls
off, and larger proportions of the H.F. voltage across
the grid coil are passed on to V,, until in the region of
Daventry wavelengths there is actually an amplification
of the H.I'. voltage.

For this reason this type of reaction will tend to
hecome more and more unstable as the wavelength gets
longer, as the value of capacity feed-back required for
oscillation gets less and less,

Another practical point that comes in is that the H.F.
choke used for wavelengths up to 2,000 metres will self-
tune probably in the region of 4,000 or j,000 metres,
so that this latter wavelength represents the upper limit
of stable control with the choke used. It was found in
the actual set here described that reaction was contrpl-
lable up to about 4,300 metres using good plug-in coils.
By using high-resistance longer wave coils it is, of course,
possible to increase this range if desired.

The main point that should be noted here is that the
same reaction arrangement will do for the long-wave
range (up to, say, 2,600 m.) as for the short-wave range

u
™
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DISTANCE “d” IN INCHES

Fig. 3.-——Showing the cffect of altering the coupling distance “*d"
between the rejector coil and the grid coil.
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(say, from zzec-560 m.). In practice it is found that
the reaction control is not quite constant, but nearly
enough so to comply with the condition (1) already re-
ferred to above.

Short- or Long-wave Reception.

On referring to the circuit (Fig. 1) it will be seen
that the grid coil consists of two main parts, L,, L, and
L;. L), L, arc the short-wave coil with the loose-coupled
aerial winding, and L, is the long-wave coil. Ior re-
celving short waves, the coil L; is short-circuited by
means of the single-pole switch S, so that the earth con-
nection s effectively brought to the junction of L, and
L,, thus lonse coupling the acrial for the short waves.

e

Ve

-

JANUARY roth, 1027.

unwanted signal from the grid coil. The chief function
required of a rejector circuit is that it shall completely
remove the unwanted transmission without also com-
pletely removing transmissions of all other ‘stations, as
is rather liable to happen if care is not taken in the
design of the rejector. .

The reader no doubt knows that, for a set to be sclec-
tive, the tuning circuit, or circuits, must be of low resist-
ance and that this low resistance may be obtained by
suitable construction of coils and condensers and also
by the use of reaction by means of valves. If a re-
jector circuit is not selective and is effective in wiping
out the signals from the local station, then it will also
wipe out signals over quite a large waveband of perhaps
two or three hundred metres and so will be worse than

PRECECT R S A o iGN AREEE R I S o e 1 A

A gencral view of the interior of the set.

Y

On the right are the first two valves, and on the left the third and fourth, with the

tuning arrangements in the centre.

For the long waves the aerial is practically directly
coupled to the whole of the grid coil, since the long-
wave coil L, has many times the inductance of the short-
wave coil L.

This arrangement is suitable for readers living in
London or at similar distances from Daventry, as Radio-
Paris may he received in T.ondon sufficiently clear from
Daventry by this means to be worth listening to. Readers
who live ncarer to Daventry are advised to loose-couple
the long-wave coil also, and details of a suitable arrange-
ment for this will be given in a future article when the
writer’s experiments in this line ave completed.  So much
for the first two conditions.

Cutting Out the Local Station.
Condition (3) involves the use of what is known as a
rejector or ahsorption circuit—that is, an extra circuit
comprising a coil and a condenser, which removes the

useless. Thus the first essential of a rejector circuit is
low resistance, so that it may be selective. Perhaps the
easicst way to obtain a very low resistance circuit is to
use the principle of reaction by means of a valve, but
there is usually one very large snag in connection with
the use of a valve rejector, namely, that of local inter-
ference. The writer does not mean to infer that it is
impossible to use a reaction rejector quite successfully,
but merely wishes to point out a snag which must be got
over before the arrangement can be used.

Supposc that we have a rejector circuit with a valve
so connected (with reaction coil) as to reduce its cffective
resistance, and that the complete rejector circuit is
coupled to the grid coil of the set. The set is tuned in
to the local station in the usual way and then the re-
jector circuit is tuned so that the local signal is removed,
the rejector reaction being pushed nearly up to the limit,
so as to make the rejector circuit very selective.  So

B 12
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1 Ideal Transformer 4 lo 1 (Marconiphone). |
1 H.F. Choke (Cosmos). |
1 Tapped L.F. Choke (Pye) or 110-henry Choke.

1 Output Choke (32 henry) (Pve).

1 Neutrovernia {(Gambrell).

1 Fixed Condenser and Clips.
1 Fixed Condenser and Clips.
1 Fixed Condenser and Clips. 0.0002 No. 600a (Dubilier).

1 Fixed Condenser and Clips. 0.0005 No. 609a (Dubilier).

1 Fixed Condenser 2 mfd. (T.C.C.).

2 Fixed Condensers (air dielectric) 0.0003 type R145 (Ormond).
4 Valve Holders WB (W hiteley, Boneham & Co. Ltd., Mansfield).
2 “On” and “ Off ” switches (Lissen).

1 Five-stud Switch (Bowver Lowe).

3 Grid Leaks, 0.5, 1 and 5 megohms (Dumetolum) and Holderss.

1 Single Coil Holder. '

Cost approx.

0.001 mfd. (McMichael).
0.01 mfd. (MeMichael).

far, so good! The local station signal is completely
wiped out, and we know that the rejector is selective,
but as soon as the set condenser is altered to bring in
other stations it is practically certain to allow the re-
jector valve to oscillate and thus cause serious local inter-
ference. 'The reason why the rejector valve will prob-
ably oscillate is because when the grid circuit in the set
is tuned to the same wavclength as the rejector it acts
as an extra load on the latter so that more reaction
will be required for the valve to oscillate under this
condition than when the grid coil is tuned to another
wavelength. If the rejector reaction is adjusted so that
the rejector valve does ot oscillate, then
the slight extra selectivity obtained by the
use of the wvalve is, in general, not worth
the extra complication involved, especially
in view of the success of the simple type of
rejector used in the wide-range set.

Principle of the Rejector Circuit.

In a rejector circuit we are not con-
cerned with getting large wolfages to pass
on to valves, but we want a low-resistance
circuit in which large carremts may he
induced.

One way of looking at the function of
the rejector is as follows: Due to the cur-

LIST OF PARTS.

Wil eless
World

2 Grid Balteries (Ever Ready) 9 volt (Portable Elec. Light Co.).

17 T type Cell (Siemens).

pr. “ Cameo "’ Brackets (Carrington Man. Co., L!d.).

*“ Cameo’’ cabinet 246X 10in. deep.

Baseboard 24 x 9% X 3in.

Aluminium Panel 21} 6K Lin. and screens (Smith & Sons, 50,

St. John's Square, E.C.1).

1% Utility ” Variable Condenser 0.0005 mfd. (Wilkins & Wright).

1% Utility ” Variable Condenser with Micro-Dial. (Wilkins
& Wright).

12 Ebonite Shrouded Terminals (Belling & Lee).

2 ozs. No. 21 D.S.C. Wire.

1 Becol” Former 3% Gin. long (British Ebonite Co.,
Hanwell, W.7).

B.G.B. Relay unit (Baily, Grundy & Barrett, Ltd., 2, St. Mary’s
Passage, Cambridge).

£11 10s.

Serisesernpresie

1
1
1
1

L.,

be zero—in other words, there will he no feld corre-
sponding to rejector frequency and, thereforc, no signal
of this frequency in the grid circuit.

Now the modern air condenser of even moderate price
has got an extremely low resistance, so that it is the coil
part of the circuit which is likely to have the greatest
effect on the resistance. [or this reason a small coil
with comparatively large value of condenser in parallel
is used as a means of cutting down the circuit resist-

ance. The coil should be of the best shape for minimum
H.F. resistance and the turns space:d for the same
reason. A practical point which arises here is the limit

to the size of the condenser ; obviously, if a
very large capacity is required, it will have
to consist of fixed and variable air con-
densers in parallel, and space considerations
will probably fix one limit, while the maxi-
mum capacity of the usual variable con-
denser limits the tuning range of the
rejector and hence necessitates careful ex-
perimenting with the number of turns to
the coil to ensure covering the local station
wavelength.

The value of capacity finally chosen as
heing of the most general application to
short-wave rejectors was o0.0006 mfd. fixed
with o.ooo5 mfd. variahle in parallel.

rents induced in the grid coil of the set
from the aerial circuit, there is a definite
magnetic field associated with the coil. The
rejector circuit, Leing coupled to the grid coil, is also in
part of this field and, therefore, has currents induced in it
due to the field ; also due to these induced currents there
is an opposing field set up by the rejector circuit propor-
tional to the value of the current. These currents in the
rejector will only be appreciable when the frequency of
the currents in the grid coil induced from the aerial is
the same as the frequency to which the rejector is tuned,
so that the opposing field will only be appreciable in
this case.

The value of the induced rejector currents naturally
depends on the resistance of the rejector circuit, and if
the latter is zero the opposing ficld set up by these in-
duced rejector currents will just cxactly ¢qual the field
producing those currents, so that the resultant field will

B I3

Iig. 4.—A sketch of the relay
conirol unit.

For 2L.O the coil consists of 23 turns on a
3in. dia. ** Becol '’ former, and the total
capacity 1s about o.oor mfd., while for
Birmingham about 38 to 40 turns will be required with the
same capacity. Ifull constructional details are given later
m the article.

The Rejector in Practice.

The writer does not propose to go into the mathe-
matical theory ot rejector circuits, interesting though it
1s, but intends to deal with the actual effect ol the re-
jector on the calibration of the sef.

In Iig. 2 the thin curve (0) gives the wavelength cali-,
bration of the set with the rejector open-circuited (by
means of S, in [ig. 1), and the full curve (a) shows
the calibration with the rejector in operation and sct for
21.O. Tt will be noticed that the curve (@) has a sudden
sharp break in it at PQ, occurring at one particular con-
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denser reading—the one corresponding to 21.0°s wave-
length, in fact—and that the cffect of the rejector is to
wipe out a wavehand corresponding to the length of the
line PQ. In Iig. 3 the value of this ‘‘ gap”’ PQ in
metres is plotted against coupling distance ‘“ d ' between
rejector and grid circuits. ¥ig. z is a calibration of
the actual set, and 1'ig. 3 was obtained by rewinding
the rejector coil at different distances from the grid coil.
The “ gap "’ was found by making the set just oscillate
round about 100°-120° on the condenser, and calibrating
for every degree between these values by means of a
heterodyne wavemeter.

In actual practice there is no noticeable gap—i.e.,
there nced be no cessation of oscillation as the set con-
denser is turned through the critical value; the waveband
PQ is simply missed out, that is all. Tt was found that
for satisfactory elimination of 21.0 at two miles it was
necessary to make the distance ‘4’ (Fig. 3) not more
than one inch and so that about 52 metres would be lost.
However, this is not so bad as it sounds ; there are plenty
of other stations left which come in at good strength.

Where the set is to be used farther out from the focal
station, then the rejector necd not be so tightly coupled,
and thus the gap lost will be smaller. It was also found
that at 3o miles south-west of 21.0) no rejector was
required, since I.ondon and Cardiff both came in well
on the speaker quite clear of each other, as, in fact, did
the rest of the British stations except Plymouth, which
seemed to be using A.C. that night and was rather weak.

Condition (4), previously mentioned, is very conveni-
ently looked after Ly the presence of the ‘“ gaps ”’ when
the rejector is in use, so that in this case it is impossibie
to oscillate and cause interference on the local wave-
length, and as for condition (5) there are only three
knobs on the panel—the main tuning dial, the reaction
control, and the long-short wave push-pull switch.

Distant Control for the Set.

An extremely useful accessory for the set, though not
a strictly necessary one, is the little relay control unit
sketched in Fig. 4, made by Messrs. Baily, Grundy, and
Barrett, Itd.

With the aid of this unit the set may be switched off
from the loud-speaker wherever the latter happens to be,
and only the existing wires to the loud-speaker are
utilised, so that the unit is very simple to install. The

JANUARY 10th, ro27.

circuit arrangement is shown in dotted lines on Fig. 1,
and when the unit is installed the connection between
““A7 and ““ B’ should be broken and the two ends of
wire connecled to the two terminals marked L.T. on the
unit. The curvent consumption of the relay is 2z milli-
amps per 120 volts H.T. used, and this current only
flows when the set is in use, so that the power taken for
the control is absurdly small. Although the relay wind-
ing and loud-specaker are in parallel with the last valve,
the impedance of the former is so high in comparison
with the A.C. resistance of the valve that there is no
effect at all on the quality of reproduction by the use of
the control unit.

Constructional Details.

A general view of the set in its cabinet is given in the
title-block at the head of this article and also in the
photograph on the cover of this issue, while a back view
of the receiver out of its case is shown on page 64.

It will be seen that the set is built in three compart-
ments separated by two metal screens. The centre com-
partment contains all the tuning arrangements, including
the rejector circuit and the long-wave coil ; on the right-
hand side are the detector valve and the first 1..1°., and
on the other side the remaining two L.I7. valves. As it
has already been said, the H.T. currents pass through
the first valve on to the grid of the second and are then
passcd back to the grid coil vie the reaction condenser,
so that only the first two valves deal with any H.F. at
all.  For this reason the H.I". currents are kept to onc
valve compartment, and the last two valves, which deal
with L.1°. only, may be kept in a separate compartment.

The main reason why the tuning unit was put in the
centre was to get the main tuning condenser into the
centre of the panel, so as to give a symmetrical and
pleasing layout of the controls on the front of the set.

It can be secn, even in the photograph of the exposcd
sct, that the wires carrying H.I. currents to the first
two valves are quite short and direct, owing to the
arrangement of components adopted. In the front of
the photograph can be seen the grid-leak typc resistances
R, and R, on the right of the detector valve, and behind
them the clip-in condenser C; and the Marconi trans-
former. C, is made of the clip-m type for a definite
reason, connected with quality or tone variation, and this
reason will be gone into more fully when the method of
operating the set is discussed.

The Radio Society of Great Britain has
issued an invaluable reference book
which, we understand. is to be distri-
buted to all members of the Transmitter
and Relay Section, and should also be in
the hands of every other amateur trans-
mitter and those listeners who make a
practice of receiving and reporting on
the signals of distant stations,

The aims, objects ‘and uses of the
society are plainly set forth. Admiral
Sir Henry B. Jackson indicates the help
that amatear wireless experimenters may
afford to the Radio Research Board, and
various articles cn subjects “of interest
are contributed by well-known writers,
including speculations as to the future

(To be continued.)

-: The R.S.G.B. Diary and
: Log Book.

distribution of a broadcast service by
Capt. P. P. Eckersley, ‘‘ Radio Nomen-
clature,” by J. F. Stanley, ‘‘ Wireless in
the School,”” by R. J. Hibberd, and the
‘“ Supersonic Era,”” by W. K. Alford.
These articles are followed by a com-
prehensive table of all standard valves
arranged in four sections, viz.: (A) De:
tector and General Purposes; (B) High-
frequency; (C) Low-frequency  and

Power; (D) Transmitting; and by an
international list of amateur transmitting
stations, giving the call-signs, names and
addresses of all known amateur {rans-
mitters, with the exception of those iu
the United States, who would requne
a volume to themselves and of whom un
official list is already issued by the De-
partment of Commerce at Washington.

The editorial matter of the book closes
with a list of the broadcasting statious
of the world in order of wavelength, and
the remaining 108 pages comprise a care-
fully considerd log book allowing two
foolscap sheets for each week.

The very modest price of 3s. 6d. (4s.
post free) should ensure its ready sale.
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RESISTANCE-COUPLED RELAY CIRCUIT,

High=resistance Units of Special Construction.

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

N this article it is proposed to describe a certain form
of valve circuit suitable for actuating a relatively
slow operating relay for remote control work. The
mode of operation of the circuit can be studied by start-
ing with a well-known valve arrangement. We are all
familiar with a resistance-coupled valve circuit using a
condenser between the anode of one valve and the grid
of the next. [t the coupling condenser is omitted it is
essential to insert a battery between the anode and grid

o give the necessary necgative bias to the latter  Refer-
ring to Fig. 1 (@), the feed current to valve V, will cause
a drop of, say, 40 volts in the resistance AB. This

means that the grid of V, is 100~ 40= + 60 volts above
the negative end of its filament Thus il the proper
negative bias for V, were - g volts, it would be neces-
sary to insert a hattery of — 65 volts between A and C,
as shown in Fig. 1 (4). Now suppose we interchange
the positions of the high-tension battery and the resist-
ance AB. The diagram will then appear as shown in
T'ig. 2 (@) Obviously A is ar zero potential with regard
to the necgative pole of the battery. The feed current
through AB causes at B a drop of 40 volts above A. and
the grid of A will be at — 4o volts relative to B. Hence
to bring V, to its proper working point a battery of + 35
volts must be inserted between A and C.  Suppose valve
V, is set to its lower rectifying point, as in Fig. 2 ().
The current through AB will then be reduced to a very
small value, so that the points B and C will be almost
at the same potential.  Thus valve V, will pass an anode
current corresponding to zero potential of the grid with
reference to its filament. When a signal js applied to
the grid of V, the mean current through AB increases,

Vo
60V -L\
A

-

INPUT
VAN
INPUT

(a) (b]

Fig. 1.—Circuits showing necessity for farge grid battery when
using pure resistance coupling.
and the potential of ' falls with reference to B. Thus
the anode current of V, falls. If a relay is situated in
the anode circuit of V, it will be actuated as a result of
this reduction in <urrent. This is the resistance-coupled
circuit it is proposed to describe for operating a relay.
Tt looks very simple, but to attain absolute reliability
there are a number of points which require to be care-
fully investigated.

Importance of High Insulation.

Let us consider another aspect of Fig. 2 (&) relating
to surface leakage. Suppose we remove R and leave a
leaky surface to do its duty. Then the resistance of the
surface leak may be hundreds or thousands of megohms.

B I5

M.LE.E., F.Inst.P.

It it is the latter its value will probably exceed that of
the valve, and the major portion of the volt drop round
the circuit will occur across the filament-grid path. This
means that the grid of V, will be at a certain negative
potential with regard to its filament. Thus the anode
current of V, will fall In practice, with a clean, dry

=
- >
sT T 3
V g Vo ! 2
S ol
A - A -
e . i
2 z L
Z pd
: : T
=l=—“ (@) tb)

Fig. 2.—Pure resistance coupling with the H.T. battery so placed
that a negative potential is applied to the grid of V. In circuit
(b) V, is set to its lower rectifying point, theraby adjusting the grid
of V, to zero potential.

panel and valve holder, this actually occurs, and the
anode current of V, remains permanently at a very low
value. By breathing on the panel the leak is reducel
and the anode current rises. We know that Fig. 2 (2)
consists of a resistance-coupled detector, V,, and an addi-
tional relay valve, V,, also that the anode battery 1s
placed next to the anode of V, in order to avoid putting
a positive bias on the grid of V,  Tor appreciable sensi-
tivity in a resistance-coupled amplifier it is essential that
the coupling resistance should be large In the present
case V, is set {o its rectifying point, and to get a fair
degree of sensitivitv R must be of the order of 10 meg-
ohms or more. By a special process. which will now be
described, I have been able to construct leaks of reason-
able constancy exceeding 100 megohms.

Construction of Super lLeaks.

In order to stabilise and sensitise the circuit of
Yig. 2z () for prolonged remote control work it was
essentiat to find a rcliable
leak of about 50 megohms.
This was done in the follow-
ing way: One of the long
faces of a piece of ebonite
was rubbed over with
graphite and then burnished
by megns of a polished steel
surface. Two large square
nickelled brass washers were
placed at each end, so that
the contact area was large.
These were securely held in
place by nuts and secrews with leads soldered on. The
value of the leak as measured by a 5oo-volt megger was
about 1 to 2 megohms. The whole arrangement was
then dipped in fluid bakelite and heat-treated until the
surface was glass-hard. Tt was allowed to cool, and the
resistance when measured after the bakelising process was

BURNISHED GRAPHITE SURFAGE
134'LoNG x 1/, wiDE

F1g. 3.—Construction of the ex-
peruucmal high  resistance.
The graphite is treated with fluid
varnish, hecat-treated and dipped

in paraffin wax.
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Resistance-coupled Relay Circuit.—
40 megohms or more according to conditions. The final
treatment was to dip the whole product in good paraffin
wax, thereby avoiding surface leakage on the resistance.
The actual resistance depends upon the applied volt-
age and decreases with increase in voltage. For ex-
ample, a leak showing 40 megohms on a g5oo-volt D.C.
megger would register about 80 megohms when measured
with 6 volts. The latter voltage is more in keeping with
the operating conditions. If the leak, after manufac-
ture, is too low, it is easy to scrape off a portion of the
bakelised material, thereby narrowing the width until the
required value is sccured. This is done prior to dipping
in paraflin wax. A representation of one form of the
high-resistance leak is given in Fig. 3.

Effect of Leakage.

Having manufactured a leak of substantially constant
performance, the next step is to consider what happens
when the leakage on the valve panel and valve holders
excceds a certain value, and to discover means to prevent
its occurrence.

In Fig. 4 we have the picture of a circuit equivalent
to that of I'ig. 2. The valve V, is represented by a
variable resistance 7, the leakage across the valve holder,
panel, or both, by r,, which is equivalent to a partial
short-circuit across the anode circuit of V,. The leak on
the grid circuit of this valve is unimportant. Where V,
is concerned the only leakage of importance is across
the valve holder or the panel from filament negative to
grid. This is represented by 7,.
noted that, although the leakage resistance may be of the
order of megohms, its value may be low compared with

RELAY

Fig. 4.—Equivalent electrical circuit to Fig. 2 (b) : ry=resistance of
Vi. which is varied by signals; r,—leakage across valve holder or
panel ; R=special resistance of the order of 80 megohms; r,—
leakage across panel or second valve holder.

the internal resistance (D.C.) of the valve V,, which is set
to its lower rectifying point, and the 8o-megohm leak R.
Having got a circuit equivalent to that used in practice,
we can readily see what leakage faults may develop which
are likely to affect the operation. It is evident that the
poinis XY must be well insulated from the point Z. This
means that all the leads associated with these points must
be carefully dealt with. Also battery B, must be highly
insulated.  Since B, is only of the order of g volts and
supplies little or no current, it is conveniently composed
of six Siemens “ T " type cells in a wooden box tho-
roughly soaked with parathin wax. Doth the leads from
the positive and negative terminals to the points Y and
X respectively are run in tubes of insulating material
filled with parafin wax. With these precautions, the
smearing of the panecl with paraffin wax or a varnish
known as /7ormapex and the liberal use of quicklime trays,
the circuit will function without trace of leakage. Now
let us look at the other side of the picture, when these

It should be carcfully’
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precautions are omitted and the atmospheric condittons
play havoc with the insulation.

Turning, again, to ¥ig. 4, we see that there are two
main leaks, viz., r, and 7,. Treating each separately,
suppose the valve 7,=1,800 megohms, 7,=infinite,,
r,=infinite, R=80 megohms, B, =9 volts. Then, in the
absence of a signal, the battery B, sends a current of
value

9 9
r,+R  1880ox 10%
(4w microampere) through the valve resistance 7, and R
n series

= §x 10”° ampere

RELAY
o e
S

L - ] R — —

45V,
F;ﬁ. 5.—Resistance coupled relay connected direct to the gerial
circuit for strong signals. Values are for 0.06 valves.

The volt drop across R is §x 107? x 80 x 10°=0.4 volt.
Thus the potential on the grid of V, is —o.4 volt, and
with the aid of the go-volt battery gives rise to a steadv
anode feed of about 1 milliampere when V, is one of the
o.06 ampere class of valve. When a signal arrives the re-
sistance of the valve 7, may be reduced to 200 megohms.

Thus the volt drop on R will now be — f;;x 9= 3.6

volts, and this will cause the anode current of V, to he
reduced to zero.

Now assume the leak 7, is sufficient to reduce the com-
bined resistance r, and R to a value of 20 megohms.
The volt drop across R in the absence of signals is

20 and with signals 1
— X g=0,1 H Wl als 1§ -
1820 9 ’ & 220

which would fail to cause sutficient variation in anode
current to operate the relay wwder normal sctling. In
general, a low leak of this order should not arise unless
the panel design is very poor.

Taking now the leak 7, acioss 7, 1magine r, to be 200
megohms. Then from the previous calculation there is a
permanent negative bias of —3.6 volts on V,, which
means zero anode current. Thus the device is rendered
inoperative. Clearly the need for high surface insulation
cannot be underestimated.

Time Lag.

So far the circuit has been shown as a detector V| re-
sistance-coupled to a relay valve V,. But there is another
property which we have yet to explore. Referring to
FFig. 2 (&), imagine a condenser to Le placed across the
resistance R.  When signalling occurs, this condenser
becomes charged up to a definite voltage. At the cessa-
tion of the signal the condenser does not discharge imme-
diately. Tts discharge current passes through R, and
since R is 8o megohms, there is an appreciable lag in

x9=0.8 volt,
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Resistance-coupled Relay Cireuit.—

the anode current of V, returning to normal value. The
lag increases with the size of the condenser. Now in our
case there is no actual condenser, but merely the capacity
of the leads, etc. This, however, in combination with R,

is sufficient to produce a time lag amounting to a fraction
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magnifier prior to the valve V. The signals applied
to V, are now rectified at note frequency, tor the carrier
wave must be modulated by a musical vote. 'The relay
corresponds in the usual way to dots and dashes of the
modulated carvier.  Tn practice the easiest way to get the
modulated carricr is to feed the oscillating transmitter
valves with A.C. instecad of
D.C. (anode supply). The
dots and dashes are obtained
by suppressing the oscilla-
tion, by some means, usually
by interrupting the H.T.,
\.C. supply or reducing it to
A low value.

Tt will be seen that the
V, V, portion of the circuit
functions on either high- or
low-frequency.  The sensi-
tivity depends in a large

gv RELAY
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measure upon the grid poten-
tial of V. If the adjustment

L————‘I_—4

Fig. 6.—Relay connections for weak signals with reaction and L.F. amplification.

of a second. Hence the device is only applicable (unless
R is reduced, thereby decrcasing the sensitivity) to com-
paratively slow-speed work. By connecting a good mica
condenser of o.z mfd. across R, the anode current of V,
will, after the application of a strong signal, remain at
zero lor several minutes.

Two simple applications of the circuit (without con-
denser across R) are given in Figs. 5 and 6. In Fig. 3
valve V, the detector is connected direct to a high fre-

1-5 =T T -
L 1] | I,lll',' i
LR | 1T 1771 [
4 _{Ij JT*_%||4I T =
o i | |
> 4 =4 .-._[
50 T
- N
- w
Zo
w =
Ta
5 a
o2
N
8z
z
<

=5
VOLTS BETWEEN GRID AND FILAMENT OF V,

Fig. 7. —Characteristic curves for the circuit of Fig. 5.

Curve (1) : = 80 MO with no resistance in anode of V.
» 2) : 7y — 300 MO N
3):ra= 80MQ with 12 000 ‘ohms in anode of Va

sp reprcsents the gain by using potentlometer adjustment ‘of first
grid potential as shown in Fig
quency circuit.  When a strong unmodulated carrier wave
is applied between the grid and filament the anode
current 1 'V, ceases. The carrier may be modulated by
a series of dots and dashes and the relay in V,
will respond. The speed of sending must not be too
high or the condenser effect mentioned previously will
make itsclf felt.
The second arrangement of IMig.
signals.

6 1s for use with weak
Here we have a conventional detector and note
B 17

is effected by a potentio-
mcter the sensitivity can be
made much greater tor weak signals.' In fact, with a
biassing battery on the grid of V, the correct voltage may
be — 3.5, whereas the battery may give 4.2, Thus a
voltage of 4.2 — 3.5=0.7, would have to be applied to V,
belore the anode current of V, was appreciably affected.

Effect of Relay Resistance.

Hitherto we have said nothing regarding the sresistance
ot the relay m the anode circuit of V,.  Suppose
the normal anode current in the
absence of signals is 1 nulli-
ampere (H.T. about 50 volts) ,
without the relay. If the re-
sistance of the relay is 250 to
500 ohms, its inclusion in the
circuit would not mean any
perceptible decrcase in current.
With a relay of 10,000 ohins
the standing current would be
perceptibly  reduced, probably
to about o0.65 mA. Thus the
variation in current during
signalling would now be o.65

8.—Htgn
potentiometer
adjusting grid bias of V.

resistance
method of

rig.

G o 5 AB is a variable leak, while
mA, as against I mA, wxb‘th a BG may be fixed.
relay of lower resistance. Some

curves illustrating these remarks arc given in Yig. 7, and
the influence of a resistance of 12,000 ohms in reducing
the standing current will be evident. The curves for the
two values of grid leak are interesting. 'The sensi-
tivity with potentiometer adjustment is governed by the
steepness of the straight portion of the curve, and this
1s almost the same for both leaks. The disadvantage of
the higher leak is the increased time lag arising from
the cuapacity of the leads, ete.  1f, however, a 5-megohm
leak had been used the sensitivity would have been
reduced, the straight portion being less steep, 7.¢., the

' Adjustment can also be made on the anode battery of valve
V, by varying the number of cells, This, however, may be
too coalsc to get sensitivity.
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Resistance-coupled Relay Circuit.
angle @ would have been less.

cated by the letter Q.

is any change in current in V,.

¢

_ TRANSMITTERS’ NOTES

AND QUERIES.

International List of Call-signs.

We are often asked by listeners where
they can obtain a full and up-to-date list
of amateur transmitters, with their call-
signs and addresses.

The Radio Society of Great Britain has
incorporated an International Tist in
their Diary and Log Book, which may
be obtained upon application to the Sec-
retary at 53, Victoria Street, West-
minster, S.\W.1, for the modest sum of
3s. 6d. This list does not include amateur
stations in the United States, as these
are so numerous that they would require
a volume to themselves. The official list
of American amateur radio stations may
be obtained from the Superintendent of
Documents, Government Printing Office,
Washington, D.C., for 25 cents, plus
postage.

0020
General Notes.

Mr. A. M. Houston Fergus (G 2ZC) is
investigating some partial blind-spotting,
and will be grateful if residents in Ire-
land, North and South, and in Sweden,
will communicate with him or report on
his signals when heard.

He is co-operating with G 6HZ, Mr.
L. Kaune, 3, Barrard Street, Jersey, and
though these stations are within five
miles of each other some really interest-
ing observations lave been obtained.
Districts that are dumb for one appear
excellent for the other, and wice wersa.
G 2ZC is working on 45 metres, D.C.,
and on low power. His address is Lua
Cotte, La Moye, Jersey, Channel Islands.

co00O0

The wireless operator at Walvis Bay
Station, VNV, in South West Africa,
writes that he picked up signals from
s.s. Carinthia, GLKY, on December
24th, which were transmitted on 43
metres with an input of 5 watts. The
receiver used was a crude cxperimental
set with one detector and one L.F. vualve,
no earth, and a single-wire indoor aerial
10 ft. in length. The signals were R6
and steady. VNV also veports hearing
PCRR, AND, ANF, FUT, FUA, and
BZ 2AS8, all between R6 and RS. He
wishes further to test this experimental
receiver, and will therefore welcome any
transmitters who will call up VNV. He
will forward QSL curds giving necessary

For optimum sensitivity
the adjustment should be at the upper bend as indi-
If cells are used on the grid of
V,, giving an adjustment at Q, then a voltage cquiva-
lent to PS must be applied to the grid of V, before there
The potentiometer
arrangement may consist of two high resistance leaks

Wireless
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(about 1 megohm), one of which is varfable, as shown

in Fig. 8.

an oven.

details, but cannot reply by wireless, as
there is no short-wave set available for

his use.
0000

Mr. G. ITume, 124, Eversleigh Road,
Battersea, writes that on November 20th
he received Revista Radio Sport, of
Madrid, on 43 metres. at 0025 a.m., the
signal strength being about R7. A QSL
card affords the information that the
Madrid station was using only 1 watt
input from 100 volt mains. Mr. Ttume
does not state what type of receiver he
was using, but asks if any other of our
readers who heard this station will ex-
change experiences with him,

0000

Mr. A. G. Burgess, 26, Gunnersbury
Park Gardens, Acton, W.3, asks if any-
one can give him the QRA of a German
station heard on Saturday, January 8th,
transmissing records, etc., on approxi-
mately 43 metres between 1330 and 1400
G.M.T., and a French station transmit-
ting similar tests on 42.7 metres at about
1335 G.MLT. on the same date.

[l el el o]

Mr. F. N. Baskerville, 9, Arthog Drive,
Wale, Cleshire, states that on Sunday,
January 2nd, he heard good strong sig-
nals from three Australian and two New
Zealand stations between 1420 and 1520
G.M.T., Z 3AR being audible at R5-6
at intervals all day until 1830 G.MMLT.
He observed several interesting phe-
nomena on that date, the nature of which
he does not state, and will he glad to
hear from any other of our readers who
may have noted any peculiarities of con-
ditions, with a view to comparing notes.

o000

Mr. R. J. Denny (G 6NK), Waverley
Road, Weybridge, succeeded in working
with U 3XK, the experimental short-
wave station of the Jenkin Laboratories
at  Washington, D.C., on Sunday,
January 2nd, at 2245 G.M.T. His input
was 12 watts, and 3XK reported his sig-
nal strength as R3.

0000

New Call-signs Allotted and Stations Iden-
tified.

G 2ABK R. C. Horsneli, The Anchorage, Crouch Rd.,
urnham-on-Crouch, Essex.

G 2BXM F. C, Mason, 80, Yorburg Rd., N.16.

GC2WL A, T. Wilson, 206, Newlands Road, Cathcart,
Glasgow.

GIGMK ]. A. McKee, Parkville, Antrim Road,
Belfast ; transmits on 45 and 90 metres,
(This call-sign was formerly held by R.
Will,v, Leeds.)

GI2AXO C. B. Cleeland, 31, Dulferin Avenue, Bangor,
Northern Ireland.

U ABI U.S. Army Station, Fort Sheridan. Illinois.

0000
QRA’s Wanted.
G 2MN., G 5AP, F 8ESP, F 8ZET,
SPR, U 1QU, Y 2HP.

This avoids wastage of the biassing battery,
since the current supplied to the leaks is very small.

So far as the construction of very high resistance
leaks is concerned, it is probable that a form of varnish
other than bakelite would be satisfactory. The heat
treatment should not be done over an open flame, but in

Calls Heard.

Extracts from Readers’
LLogs.

Bangor, N. Ireland.

Great Britain :—G 2AS, 2BZ, 2II,
2NM, 2NS, 201, 28R, 2SW, 2QV, 20Q,
2TS, 2WL, 2VJ, 2XY, 5BU, 5CS, 5DC,
5GQ, 5IS, 5JW, 5XO0, 5LI, 5NW, 5K1J,
5NN, 5PM, 5TZ, 5XQ, 5RO, 5UW,
5WC, 5WQ, 50W, 508, 6AF, 6GB.
6HS, 6HY, 6JV, 6UU, 614, 6KO, 6WG,
6NX, 60H, 6RW, 6RY, 6RD, 6UZ,
6TD, 6TY. Northern Ireland :—GI 2BX,
5NJ, 5GH, 5WD, 5MV, 6YM, 6WG;
68Q, 6MU. Irish Free State :—GW 181,
11C¢, 14C, 11B, 11Z. France :—
F 8AR, 8AP, 8CI, 8CA, 8CL, 8GI, 8M(,
8MU, 8SP, 8TKR, 8UD, 8UR, 8UT,
81IP, 8UU, 8RO, 8LD, 8RY, 8KM, 8ZR
8FK. Belgium:—B 4WV, V33 4AR,
4UK, 4KDM, 4RU, A2, 4AA, BP8 Geor-
many :—K 48R, 4LS,4YZ,4NCA, 4EDT,
2D0. United States:—U 1AR, 1AXX,
1AHE, 2AMJ, 2XG, 2XAF, 2XAD,
WIZ. Miscellaneous :—S8S W8, O 8MC,
4ED, BA 2A, N 9PM, 9GEA, D 70T,
D 7ZM, P 9AA, A 7CS, PCMM.

(0-v-1.) On 20 to 60 metres.

C. B. Clecland (GI 2AXO0).

Hale, Cheshire,

{December, 1926.)

Philippines : —PI 1BD, 1HR, 1LJ,
1AU, 3AA. South Africa:—0 A3BL
A3E, A5X, A4Z, A6N. New Zealand :
7Z 2AR, 2AK, 2AX, 2BX, 3AlI, 3AR,
4AA. Australia :—A 2VI, 3XO0, 5HG.
Chile :—CH 2AB, 2AS, 2BL, 2LD, 31J.
Honolulu :—HU 6AFF, 6BUC. Canada :
—C 1AK, 1DD, 2BE, 2BG, 3F(C, 3X\1,
4DQ. 20-metre  Jouropean :—SMTN,
LA IE, D 7ZG, ¥ 8BF, I 8431, I ACD,
G 5HS, G S5HX.

F_N. Baskerville.
London, N.W.2.

(November 25th to December 3lst,

1926.)
U.8.A. :—U 1AZR, 1BKE, 1CKP,
ICNP, 1CTM, 1CUE, 1QC, IRD,
2ATH, 2BAD, 2BIR, 2CUQ, 20UZ,

2F0, 2TP, 3BWT, 3CAB, 3DS, 3SJ,
4AK, 4CV, 8AKV, 8BRC, 9BBJ, 9BPD.
Brazil :—BZ 1AD, 1A, 1AK, 1AL, 1A0,
1AR, 1AW, 1AX, 1BK, 1IA, 1IB, 2AG,
2AS, 5AA, 5AB, SNNI. Uruguay :(—
Y 1CD, 2AK. Algeria :—F\A 8VX.
Miscellancous :—0 AK, O PY, ANF,
SNF.

(0-v-1.) 20 to 50 metres.

M. W. Pilpel (G 2BZ().
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Wireless
World

Aids to Better
Reception.

A FRAME AERIAL RECEIVER.

There is still a general, but
erroneous, impression that a receiver
intended for operation with a frame
aerial must be ecither of the super-
heterodyne type, or must inciude
several stages of high-frequency
amplification. In point of fact, a
single valve regenerative detector is
capable, under good conditions, of
giving clear signals up to a distance
of some ten miles, or even more, from
a main transmitting station, when
used in this manner. The addition
of two low-frequency amplifying
valves will generally give sufficiently
loud signals for loud-speaker repro-
duction, although it should be real-
iseil that, if this volume is only at-
tainable by forcing the reaction con-
trol up to the verge of oscillation,
quality will be poor. Fxcept under
favourable circumstances, and in
skilled hands, a set of this descrip-
tion may very possibly prove unsatis-
factory, except at a verv short range.

For distances up to scme thirty or
forty miles, and even more, the com-

hination of a really good H.T.
amplifier, a valve cetector, and two
stages ot L.F. amplification can
gencrally be relied upon for signals
of adequate loud-speaker strength.
The circuit of a suitable arrangement
is given in Fig. 1 This will be
recognised as embodying the essen-
tials of the “ Everyman L'our’’ re-
ceiver, described in The Wireless
Werld for October 13th, 1926 ; the
reader is referred for constructional
details and values of components to
the article which appeared in that
issue. It is strongly recommended
that the specification of the H.F.
transformer should be followed ex-
actly ; this component may justly be
called the heart of a receiver which
depends for its operation on the elfi-
cient amplification of the feeble im-
pulses collected by a frame aerial.
It will be noticed that separate rhco-
stats are shown for each valve ; these
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Fig. 1.—A sensitive frame aerial receiver.
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Theoretical Diagrams
Simplified.

may or may not be necessary ; indeed,
in a self-contained set, it will prob-
ably be found convenient to fit only
one resistance for the three ampli-
fying valves and another for the
Jdetector.

If a two- or four-volt I..T, battery
is used, it may no longer be possible
to take grid bias for the detector from
the drop in voltage across a fixed
resistor inserted in the negative fila-
ment lead, as in the original receiver.
Under these circumstances the resist-
ance for this valve should be con-
nected on the positive side of the low
tension circuit, and bias applied by
joining the lower end of the trans-
former secondary to a suitable nega-
tive point on the common grid bat-
tery. A by-pass condenser C may
be provided in order to restrict the
circulation of H.F. currents.  Tts
value is hy no means critical; any-
thing from o.002 mfd. upwards will
he found suitable.

If an attempt is made to construct
the set under discussion as a self-
contained unit, with a frame aerial
built into the containing case, trouble
will almost certainly be caused by
interaction between frame and H.T7.
transformer ; in all probability it will
he found impossible to balance (or
neutralise) the H.F. amplifier. This
difficulty can only be overcome by
enclosing the transformer, preferably
with its tuning condenser and the
H.F. valve, in a metal screening
case.  An idea of the size of a suit-
able container may be obtained by
referring to page 8 of the issue of this
journal Jdated January 5th, 1927
Screening will not be necessary if the
frame aerial is mounted a few feet
away from the receiver.

The frame aerial should be as large
as is convenient, particularly when
receiving at a considerable distance
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REDUCING ANODE CURRENT.

1t is now being generally realised
that the best quality reproduction,
combined with ample volume, is only
obtainable when a valve of very low
impedance—in other words, one of
the so-called *‘ super power’’ class
—is used in the last stage of L.I7.
amplification. It should be borne in
mind that these valves pass a very
considerable anode current with some
100 to 120 volts applied to the plate ;
this can only be reduced by applying
a comparatively high value of negative
grid-Lias voltage.

Wireless
World

Users of these valves are recom-
mended to devote as much attention
to their grid batteries as to the 1.7,
accumulators or H.T. supply. If a
valve is allowed to run {for any
length of time with a “ zero?’ or
even an insufficiently negative grid,
it is quite probable that harm will
be done. In the first place, the life
of a dry-cell H.T. battery is certainly
reduced when a large current is taken
from it, while the emission of the
valve itself is likely to suffer. More-
over, the finc wire windings of anv
choke, transformer, or loud-speaker

DISSECTED DIAGRAMS.

JANUARY roth, 1927.

connected directly in the anode cir-
cuit may possibly be injured.

When dealing with any power
valve functioning as a low-frequency
amplifier, it is always a good rule,
from the point of view of economy
(and often of quality as well), to
apply the maximum negative grid
vollage possible—generally a little
more than that indicated by the
manufacturer’s *‘ static ’’ curves. As
already suggested in these notes, it
is wise to extinguish the filament be-
fore breaking ihe grid circuit, even
momentarily.

Point=to=point Tests in Theory and Practice.
No. 56.—A Crystal Detector with L.F. Amplifier.

The present series of diagrams is inlended fto

wireless receivers.

show simple methods of localing fuulls in typical
Failing a sensitive galvanomeler, il is suggested thal a pair
small dry ballery should be used as an indicaling device.
faults, bui will reveal the small leakages

of lelephones with a

These lesls will show not only actual
which are so often responsible for poor

reception and flat

tuning. Batteries should be disconnected before testing.

1

[y

s

Continuity through the acrial coil is tested
between a and a, with crystal contact
broken and tuning condenser disconnected.
The latter may then be tested for short~
circuits by disconnecting the coil. The
insulation of the by-pass condenser is
shown between b and b, with transformer
primary disconnected. The primary Itself
is tested between ¢ and ¢ (still with crystal
contact broken).

The secondary winding is tested between
a and a. Continuity of the filament circuit
as a whote is shown between b and b. This
test is only necessary when the valve is of
a type which shows no visible glow, 'The
insulation of the grid circuit is indicated
between ¢ and ¢, with grid bias battery
disconnacted, Also test insulation between
transformer primary and secondary.

www.americanradiohistorvieom

Continuity of the anode circuit is shown
hetween g and a, with phones in position
or their terminals short—circuited. The
insulation of the by-pass condenser is
tested across b and b, If these tests fail,
each individual joint should be tested
again; for instance, there may be an in-
ternai disconnection between the valve
holder terminals and the sockets.
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Events of the

BEAM STATIONS TESTING.

We understand that the new heam
stations at Grimsby and Skegness for
communiciation  with  Australia  have

heen handed over to the Post Office by
the Marconi Company and are now under-
going a seven days’ official test.
co0Qo
BROADCAST RECEIVERS ON
LIGHTSHIPS.

The fund, initiated by the Daily News,
for equipping British lightships with
broadcast receivers has been completed
by a gift of £1,200 from Lord Incheape,
chairman of the P. and 0. Line.

0000
ONE IN TEN.

About 4,000 persons are reported fo
have taken out wireless veceiving licences
in the Irish Free State, while, accordin
to the lrish Independent, theve ave ap-
proximately 40,000 users of wireless sets.
The Wireless Bill passed by the Ivee
State Parliament duving December pre
vides for fines up to £10 for the illicit
use of wireless upparatus.

cooa

TELEVISION DEMONSTRATED IN
NEW YORK.

By means of the new American tele-
vicion apparatus described in last week’s
Wireleas World, Dv. E. F. \W. Alexander
son gave a remarkahle demonstration pf
his invention in New York on Jamnary
10th. A\ moving pictnre was projected on
a sereen by wireless and showed the in
ventor conversing with a friend.  The
reproduction is reported to have been
crude, hut the heads and arms of the two
ficures moved as they had done in the
original.

ALTERNATING CURRENTS AND
ELECTRICAL OSCILLATIONS.
A comrse of ten evening lectures
been opened at the Sir John Cass
Technical Institute, Jewry Street, Ald
gate, London, E.C.3, dealing with Alt
nating Currents and Electvical Oscilla
tions, the lecturer being Dr. D. Owen.
B.A., F.InstP Two lectures have
already becn delivered, and the vemainder
will be given on Tuesday evemugs, trom
January 25th next. Full particulars are
obtainahle from the Principal of the
Institute.
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\Week " in Brief

THE PIRATES OF PERU.
Unlicensed listeners in Peru run the
risk of having their sets confiscated v
the poliee and sold to defray costs, accord-
g to a Lima report, A half-yearly tax
oi one Peruvian pound is levied on all
lizteners.

TELEPHONING TO NEW YORK.
The Pust Office wireless telephony ser-
vice between London and New York is

giving remarkable satisfaction, except
daring occasional periods of fading.
Experiments are being conducted to

obtain greate: secrecy 1n the transmis-
sions. On Satorday last the service was
extended to all parts in New York State,
a development which has heen hailed with
satisfaction by business men on hoth sides
ol the Atlantic.
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Review.

RADIQO SOCIFTY OF GREAT
BRITAIN.

At the next ordinary meeting of the
Radio Society of Great Britain, to be held
at 6 p.m, on Wednesday, January 26th,
at the Institution of Electrical Engineers,
Savoy Place, W.C.2, 8ir H. C. L. Holden,
K.C.B.,, F.RS., MLEE, will deliver a
presidential address. Light retreshments
will be available at 5.30 p.m.

cQo0C

B.B.C. AND THE LISTENER.

A conference of representatives of wive-
less organisations was held at the B.B.C.
headquarters, Savoy Hill, on Thursday
last, when it was decided to form an ad-
visory committee representing the Radio
Society of Great Britain, The Wireless
League, the Radio Association and the
Wireless Association of Great Britain.

TRANSATLANTIC TELEPHONY RECEIVING STATION. A

room at the Post Office receiving station at Wrou hton, near Swindon.

atlentic telephony is picked vup and relayed to the London exchange by means of under-
ground cables.

www-americanradiohistorv: com

view in the instrument
Here the Trans-
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The committee’s main ohject will he to

maintain liaison between these societies,

comprising & large number of listeners

afid experimenters, and the Broadcasting

Corporation. The chairman of the com

mittee will be Captain Yan Fraser, M.P.
o000

SIGNALS FROM THE * RENOWN.”

During the voyage of the Duke and
Duchess of York to Australasia the
“Renown *' is endeavouring to keep in
regular wireless touch with England
The ‘“ Renown " is fitled with a standard
Admiralty short-wave set.

0000
CHANGE-OVER ON IMPERIAL
AIRWAYS.

Flying mechanics of Imperial Airways.
Ltd., are now being trained as wireless
operators at the Marconi Company's col-
lege at Chelmsford. This innovation is

Wireless
World

TELEPHONY WITH THE BEAM,

Early last week direct wireless tele-
phonic communmication was established
between  Ottawa  and  Bridgwater.
Officials of the Marconi Company had
previonsly spoken by the bheam system
from the Bodmin station to Montreal, and
the Post Office engineers have also com-
municated by telephony over the same
route.

o000

LECTURES ON ¢ ACOUSTICS.”

Since the advent of broadcasting the
scientific study of sound has received
greater public attention than forinerly.
The first of a series of public lectines on
the subject, entitled ‘‘ Acousties of
Buildings,”” was given yesterday (Tues-
day) by Dr. E. G. Richardson, B.Sc., at
the Physics Theatre, University College,

ON THE AMERICAN SIDE.

due to the decision of the International
Commission for Aerial Navization that
wireless (elegraphy, not {elephony, shall
be used for normual communication be-
tween air iiners and e aerodrome ground
stations.

No chauge in the apparatus used on
Imperial Airways machines will be in
volved, as the Marconi AD6 aircraft set
which is their standard equipment, is
designed so that it may he used either
as a telephone or telegraph (ransmittes
by the simple movement of a ewiteh.

0000

GECOPHONE “L AND D' RECEIVER.

In the veview of this three-valve re-
ceiver appeuring in the issue of January
12th, it was stated that the grid leak
connection  was retwned to —T.T.
Actually the filament conneetion of the
reid leak is made to -+L.T.

This prosaic wooden building, situated at Houlton, Maine,
houses the receiving instruments which pick up the Transatlantic telephony from Rughy.
The station is connected to New York by land line.

Gower Street, London. The two remain
ingr lectures of the sevies will be given at
the same place on January 25th and
February 1st, commencing at 530 p.m,
The lectures are intended for students of
the School of Architecture, but are open
without fee or ticket to all others in-
terested in the subject.

cooco

WIRELESS IN THE BACKWOODS.

“ Wireless Outback ”’ is the title, the
meaning of which is a little obscure at
first glance, of a praiseworthy booklet
1ssued by the New Settlers League of
Australia to cultivate a popularity for
wireless in the lonely Australinn farm-
lands.  The story 1s lold of Farmer
Brown, of the Boonierang district, whose
ignorance of the benelits of wireless is
only equalled by his determination to
have uothing to do with * this new-

WwWW-.aniericanradiohistorv:.com
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fangled toy.”” But an enterprising dealer
steps in with a broadcast receiver and
Farmer Brown, listening out of mere
curiosily, hears weather forecasts and
market reports which change his plans to
the great benefit of his pocket. The con-
version is complete !

* Wireless Outback ””  contains  an
admirvable deseription, in simple langnage
of the processes of hroadeasting from the
microphene to the receiver. Tt should do
much to persuade settlers that a wireless
set js indispensable.

GoGCC

AMERICAN BROADCASTING CHAOS.

Wireless dealers in the T.S. are
blaming the present chaos among the
broadcasting wavelengths for the drop in
Christmas sales. Unable to separate ome
transmission from another, set owners are
asking : ““ What is the use of listening 7 °
Complaints are heing made over the
Scoate’s delay in tackling the problem.

cowo
NAVAL AIRCRAFT WIRELESS.

Ambitious naval wireless operators are
taking advantage of the announcemen
that a limited nomber of volunleers from
their ranks are required for duty s
telegraphist air gunners with the Fleet
Air ~ Arm.  Accepted candidates will
undergo a eourse in aireraft wireless. and
an additional inducement is extra pay.

GeCco
THE BETTER RAG.

A students’ rag during which £1,200
was collected for the installation of a
broadeast receiver and 600 pairs of phones
in the Royal Vietoria Infirmary, New-
castle, was referred o by the Bishop of
Durham when he inaugurated the set. an
eleven-valve instrument, on Satorday.
Jannary 8th.  After snch an effort, said
the hishop, Murray’s definition of *“ rag
an  ““an extensive display of wmruly
conduct in defiance of authority and
discipline ”’ must be amended to include
““an organisation of energetic activity
inspired by henevolence and comfort for
the sick.”

I'he fund v-as raised by the students of
Armstrong College and the College of
Medicine, Newcastle.

BOOKS RECEIVED.

La Super-réaction ¢ la Portéc de Tous,
by Dr. Titus Konteschweller.—A short
description and explanation of the prin
ciples of super-regenerative receivers
with diagrams of typical circuits. Pp.
51, with 7 diagrams. Published by G.
Budy et Fils, Paris. DPrice 5 francs.

0000

The Radio Amateurs’ Handhbool:, by

F. E. Hardy, Communications Manager

American Radio Relay League.  First
edition.—Contains much useful informa
tion for amatenrs and experimental

transmitters, including advice on ¢ Get
ting Started,” installivg and operating
a station, tables and useful data. Pp.
178, with numerous illustrations and dia-
grams. Published by the Amevican
Radio Relay Leagne, Havtford, Connecti-
cut. Price %1,
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An Account of the Group System as Applied in Sheffield.
By H. LLOYD, M.Ens.

HE possibilities attending the use of breadcasting as

a supplementary educational medium in schools have

roused the interest of educationists all over -the
country, and the interest in the matter is steadily growing.
Appreciation is naturally highest in schools where suc-
cessful practical results have been achieved, and from
these places there emanates ample testimany to the real
value of the broadcast lesson when it is properly presented
to the scholars.

Leaving on onc side the question of the ‘‘ staging’? of
the transmission, which is a task for the education experts
to tackle, there are a number
of technical problems to be
solved in order to obtain
satisfactory reception in the
classroom of the matter which
the B.B.C. provide for in
clusion in school curricula.

Classroom Acoustics.

To get good results in
the schoolroom is much more
difficult than reception at
one’s own fireside, or at the
lemonstration room of a wire-
less dealer’s. Most class-
rooms show a particularly
unpleasant type of echo effect
which reacts on the loud-

1ow one arother too rapidly they become quite lost
amongst the echoes of the sounds immediately preceding
them. Cansiderations of hygiene preclude the possibility

of ordinary draping Leing used, but it is almost certain

that before long there will be found in schools a classroom
set apart for wieless reception, having its walls so treated
as to minimise sound reflection.

Choice of a Receiver.

The above -difficulties confront one eyen though the 1e-
ceiving apparatus be properly
chosen, efficiently  main-
tained, and carefully oper-
ated.

The choice of a suitable
receiver  therefore  raises
several problems, and it is
these that the group system
has set out to solve. Experi-
ments made with this scheme
during the past twelve
months in Sheffield can now
be said to have established
the fact that it possesses
many points of superiority,
both technical and ‘economic,
over the ordinary system of
independent receivers,

speaker so as to alter its per-
formance considerably. If Fi
the words of the lecturer fol

B 25

g. 1.—Central receiving 3et serving a group of scheols through
G.P.O. telephome lines. The line amplifier occupies the lower
compartment -of the cabinet.

Schools in the main in-
dustrial centres generally re-
quire to receive alternatively
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Wireless in Schools.—

from their local siation or from Daveniry. They musr
be able to use the transimissions from either station with-
out mterterence from such sources as neighhouring power
stations, trumnways, or works employing electrical plant.
The maintenance of the apparatus must be capable of
being conveniently organised. and there should be no

Fig, 2.—Interior of central receiver showing arrangement of long
and short wave coils.

possibility of failure due to unskilful operation of a
receiver.

The question of maintenance is of the utmost import-
ance, and standardisation of apparatus throughout cach
educational area would be very desirable. Of course,
one difficulty about standardisation lies in the fact that
in many cases presentations of apparatus are made to
schools ; various types of instaliation are found, requiring
different kinds of valves and hatteries, often being un-
necessarily elaborate for the purpose in hand, and
therefore needlesslv difficult to operate. Under the
category of maintenance must not be forgotten the neces-
sitv—at the present state of wireless development—for
periodic overhaul and modernising of receivers. With
complete sets of apparatus in every school, whether of
standard pattern or not, a

. Wireless
Werld

JANUARY roth, 1927.

In the Sheffield Group System, the area is divided up
into a pumber of districts, each district enclosing abowt
twelve schools.  The schools in each group are linked
together by ordinary telephone lines rented from the
G.P.0., and the networks are fed from a receiving
station situated in a position chosen for its general
suitability.  The equipment at each of the schools con-
sists of a two-stage resistance-coupled amplifier, with
volume regulator, and loud-speakers.

Receiver Circuit,

The receiver, which is illustrated in Figs. 1 and 2,
consists at  present of a conventional pattern of
neutralised H.I°. amplifier and anode-bend detector
followed by one stage of resistance-coupled amplification.
The tuned circuits can be changed over by a single switch
from the 1,600 metre wavelength to that of the local
station, and sufticient condenser adjustment is provides]
to allow for slight wavelength changes. A shunted pair
of headphones for monitoring and a valve voltmeter con
nected in the manner shown in [ig. 3 ensure uniform
quahity and volume of output from this set. The
volume is adjusted by a separate lilament rheostat on the
H.T'. valve, a method perhaps not entitely above
criticism, but simple and satisfactory in practice.  The
receiver proper is followed by a bank of small power-
valves, each of these valves feeding one of the groups
ol schools through transformers which have heen specially
designed for the lines by Messrs. Ferranti, I.td.  Pro-
vision has been made for easily adding to the number
of valves in this bank as the number of groups of schools
increases.

The school ampliliers are all identical, and require no
skill to operate. Yigs. 4 and 3 indicate respectively
the circuit and layout details.  When an amplifier is
installed the resistances in the input circuit are adjusted
so that with the standard strength of signal coming n
from the master receiver, a suitable volume for normal
purposes is obtained when the volume control is set at

continual and heavy expense
would be involved It is, in
fact, not possible to stan-
dardise with independent re-
ceivers at each school, if
all-round efficiency is to be
obtained, on account of the
varying conditions in  dif- |
ferent localities ; one school
may be subject to scvere
interference from electric
furnaces close Ly, demand-
ing a screening svystem so in-
tensive as to be ridiculous if
applied to the receiver in a

H.T. +

VALVE
VOLTMETER

school hall a mile away;
another may be in a blind

spot, and vet another may be

so close to the local station
as to require an efficient
wave-trap for Daventry re-
ception. Many other special

cases might be mentioned.

Fig. 3.—Circuit diagram of central receiver and line amplifier.

WwWWweameriearradiohistorv. com
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Wireiess in Schools.—
about half-way. The amplifier is then locked up.  In-
serting the loud-speaker plug into the jack switches on
the valves, and the volume control knob projecting
through the cabinet ecnables the loudness to be adjusted
if necessary.  Any overloading is indicated by the
milliammeter in the anode circuit of the second valve,
and thus visual indication of blasting is given. Output
transformers are fitted to isolate the loud-speakers, these
being of the low-impedance type.

A considerable amount of time was spent in deciding

Wﬁﬁ@ﬂ@@é
World
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master set for all the schools immediately to benefit by
them. Complete specifications of the standard apparatus
are available in blue-print form, so that persons wishing
to make presentations to schools can casily add to the
group system if they desire. The amplifiers are built
from standard components, and lend themsclves very well
to home construction.

The group system is, of course, not limited to wireless
reception alone. It is well known, for instance, that
gramophone reproduction can be appreciably improved by
using in place of the ordinary sound box a magnetophone

upon the kind of loud-speaker to use,
and it was finallv decided to adopt the
method shown, of using two medium-
sized instruments of the horn type.
mounted on a common base-plate and
pointing tcwards the two far corners of
the class-room. Clear speech being the
first consideration, this arrangement gave ‘

the most satisfactory results. Ly :
Maintenance oi Amplifiers. E
Maintenance of these amplifiers is | ]

simple and economical to organisc, 2
small floating surplus stock of H.T. and
L.T. accumulators of the standardised
patterns enabling periodical renewals to
be made without interrupting the ser-
vice.  The steady reading of the
milliammeter gives timely warning of
grid-battery deterioration.

The photograph in the title of this
article shows a typical school installa-

6 V.

g odo
- +
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120V

tion. The lightning-arrester on the in-

coming land-line can be seen above the 1, 300 ohms;
amplifier.  The batteries are contained

in the lower compartment of the cabinet.

Small class-rooms have been chosen in all cases for
regular wireless reception, whilst for special occasions
when it may be desired to usc the school assembly
halls, a portable cquipment has been developed, consist-
ing of a single stage amplifier using an anode voltage of
300 and a Brown P.Q. type loud-speaker. This addi-
tional apparatus is arranged to plug in to the output
jack of the school’s own amplifier.

On the days when wireless programmes e to be
received the master set is tuned in at the appointed time
to the required station, and the outgoing strength checked
on the valve voltmeter by the operator in charge. At the
schools the loud-speakers are plugged into the amplifiers,
and the loudness adjusted by the volume controls so as
to be well short of blasting. Thus it is reasonably cer-
tain that even in unskilled hands the system will not be
overloaded at any point, and that all schools connected
to the system receive signals of equally good quality
and strength.

The scope and clasticity of the system just described
arc very great indeed. FEqual results are obtained at all
schools, irrespective of local electrical disturbance or
geographical situation, with comparatively cheap stan-
dardised apparatus. Economising in the schools means
that the master receiver can be a much higher grade in-
strument than would generally be found in a school, and
improvements in design have only to be applied to the
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r1g. a.—uircuat diagram of school amplifier

Values of components are as follow :
2, 0:01 mfd.; 4, 100,000 ohms.; 7, 100,000 ohms; 8, 01 mfd.;
9, 0°'5 megohm ; 13, 1 ohm.

pick-up and special amplifier; gramophone records arc
widely used in schools, and with-a gramophone at the
central distributing station, a large number of schools
might be supplied simultaneously with high quality
gramophone reproduction, the process involving consider-
ably less wear and tear of the records than if they were
played in the ordinary way, with steel needles. It will
be appreciated that the application of this principle opens
up considerable possibilities. A land-line has recentlv
been connected Dbetween the master receiver and the
University, and by the use of this it is possible to
transmit matter to the schools such as lectures and
musical recitals at times when the broadcasting service is
otherwise occupied. A Marconi-Sykes microphone and
Marconi ‘“ A’’’ amplifier is installed at the University,
and the output from this is applied to the grid circuit
of the first L.¥. valve of the master recciver, terminals
being provided on the receiving pancl for the purpose.

Automatic Control.

The further suggestion has been made that certain
portions of the evening broadcast programmes would be
very useful in conncction with the ‘¢ play-centres '’ that
are opened at some of the schools during the winter
months.  For this purpose a Venner time-switch controls
the master receiver, so that Daventry may be auto-
matically switched on for the required 'period in the
evenings.
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Wireless in Schools.—

In conclusion, it may be said that the group system
as it has been applied to the schools in Sheffield has
successtully overcome many of the serious drawbacks that

JANUARY 19th, 1927.

a long way towards soiving the problems of providing
easily operated standardised equipment, giving uni-
formly good quality even in localities where, owing to the
proximity of electric furnaces and other industrial inter-
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Fig. 5.—Layout of componcnts in the school amplifier.

were at first encountered in an attempt to provide wire-
le¥s reception in schools. There is still much to be done
in connection with educational broadcasting, both on the
¢ programmes ’’ side and also on the technical side, but
so far as the latter is concerned, the group system goes

Components are numbered to correspond with the circuit in Fig. 4.

ference factors, ordinary reception would be quite out
of the question. In the necessary experimental work
much valuable data has been acquired, and educational
authorities from other cities are visiting Sheffield for the

purpose of studying the system.

The new edition of this invaluable Year
Book fully mainlains the high standard
set by its two predecessors. Revised and
thoroughly up to date it comprises nearty
400 pages of trade facts and information

not only to traders but to”amalenrs and
experimenters.

The fust portion contains geueral in-
formation, inclnding postage rates, and
summaries of the Shop Acts and Factory
and Workshop Acts, broadeasting in-
formation, notes on the principal patents
covering wircless receivers, and a short  the
article on Patents, Designs and Trade books.

Marks,

e “Wireless Trader”
Year Book and Dlary, 1927.

which will be found of the greatest use

which indicates the procedure to
be followed and the points to be avoided
by inventors in applying for patents or
in the registration of trade marks.
pages are devoted to technical data and
tables followed by a descriptive list of Litd.,
principal wiveless journals and text
The Diary and Memoranda por-

tion contains 100 pages interleaved with
blotting paper, and the Directory section
of 130 pages comprises the trude and pro-
fessional addresses of wireless manu-
facturers, agents, associations, publishers
and factors, a classified list of wireless
goods and components with the names of
their vespective manufacturers, a terri-
torial list of factors, and an alphabetical
list of proprietary names.

The price of this useful book, which is
published by the Trader Publishing Co,,
139-140, Fleet Street, E.C.4, s
Great Britain, or

Thirty

5s. 6d. post free in
7s. 6d. overseas.
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CALIBRATING A WAVEMETENR.

Use of Harmonics to Calibrate the Range 20 to 2,000 Metres {from a Single
Known Wavelength.

I you wish to calibrate a wavemeter, the casiest way
is to borrow one which is already accurately cali-
brated and to transfer readings direct to your own.

If this is not possible, it is not a good plan, except for the
roughest of work, to attempt to draw curves from observa-
tions on a number of broadecasting stations the wavelengths
of which are liable to sudden variations. It is not only
more accurate, but also more expeditious, to use the
phenomenon of harmonics. ‘The scheme outlined Lelow
enables anyone to calibrate a wavemeter over a range of
from 20 to 2,000 metres by means of one single observa-
tion of one station the wavelength of which is accurately
known. As mentioned above, it is not satisfactory to work
from a transmission within the broadcast band, and this
scheme is therefore prepared on the basis of a short-wave
fundamental. None the less, cxamination of the example
given in the chart will show that it may be commenced
anywhere within the range, as, for example, by using the
wave of Radio Paris (said to be fairly constant) and
starting at the point designated as Bg. The numerical
example given is based on the crystal-controlled trans-
mission of 2XAF, which can be heard sufliciently for the
purpose on any short-wave set on Tuesday and Saturday
nights relaving the WGY programme. If another basis
is used, start at a point on the plan approximating to the
wavelength chosen, thenceforth neglect the numerieal

if a rough one already exists it will be a help. They are
preferably not coupled magnetically, but may have a
common earth lead—of course, neither has an aerial.
The basic transmission is tuned in on the recciver and
the oscillator is brought into resonance. Then the tuning
of the receiver is slowly altered, and, at the points where
a harmonic of the oscillator and the fundamental of the
receiver (or wice wersa) cause a beat, a reading is taken
on the buzzer wavemeter. In the case of a heterodyne
wavemeter, this replaces the oscillator; but now the wave
is held on the receiver and the tuning of the meter is
varied, direct readings being taken as beats are passed.

It is well to sketch rough curves on squarcd paper as
the calibration proceeds, in order to avoid such chance of
error as may be caused by missing a harmonic or by read-
ing in mistake the faint beats of a harmonic of the
receiver with a harmonic of the oscillator. It will be
noted, however, that the table provides numerous checks
after the first series of pnints has been secured.

Procedure.

It is assumed that a heterodyne meter is Leing dealt
with: if a buzzer wavemeter is being calibrated, sub-
stitute the word ““oscillator '’ for “‘ receiver,” and the
word ¢ receiver 77 for ‘‘ meter.”’

(1) Having got the Lasic wave on the receiver, jot down

values given, but preserve the method shown by the key. the approximate setting for future guidance. Find the
’ corresponding loud heterodyne on the meter, read the
Apparatus Required. setting at the dead centre of the heat, an®l then vary the
Taking first the case of a buzzer wavemeter. In addi-  tuning of the meter upwards, reading off successively the
tion to a receiving set a source of oscillations will be waves shown as Az, A3, etc.. in the table. These are
needed.  Both of these may consist of any single valve points where a harmonic of the meter beats with the
detector cireuit and neither need any calibration, though  fundamental of the wave held on the receiver.
MULTIDLES, HARMONICS.
FUNDAMENTAL. ‘
2 3 4 5 [ 4/ 8 9 10 ii it v v vi vii viii ix b
A 3279 ....... 65.58|  08.37| 1312 | 163 05] 196.74| 2205 | 262.3 | 205.1 | 3279 | - — = =] -
b I A (A2 base
B [ (AG) 196.74... | 3035 | 500.2 | 787.0 | ORB.7 | 1180 [1377.18] 1573 | 177 | 1967 |check |check | 40.18 3.35| check | 2811 24.58| 22,09 —
I e XA
¢ |7 1Br7as... | — | — | — = 688.6 |459.06|344.3 |275.4 | cheek | check [172.1 [158.0 |137.7
=N e ST T
B7 A7 | Cix Az
D | (Cii) 439.06... | 9181 | check | 1830 - — - check | check | 114.8 | 9L81] 76.51 check | 57.38] 51.01( 45:91
Cv Ciii ' ne | Dx :
E | (Dv) 9181....| 1856 | check | 867.2 | checlc | 530.0 | 612.7 | 734.5 | 826.3 | check |check | 30.6uf 2205 — | — | — | — | — | —
Cix A vil Ciil Cit
F | (Dvi) 70651.... | check | check | 3060 | 3825 | check | 535.6 | G121 | check | 7651 | 58.25) 23.50) — | — | — | — } — | — | —
’, A 10 B6 Lase
G 5(.»\ 5) 163.95... | check | 491.65| 655.8 | 819.5 | check { 1148 | 1312 | 1476 | 1640 | 81.98] 54.65( 10.90 check | 27.23| 23.42) 20.48) — | —
‘ B5 | Go | B1O A5 A3 | Gii Giii | Biv
H §(G 3} 491.55... | check | check | check — — —_ — — — 1243.0 |cheek [ 123.0 | check |check | 70.26] 61.48| checkf check
it ¢ s [ G vii
I | (Hvi) 70.26... | 1405 | 210.0 | 281.0 | 551.3 | 4258 | check | 5621 | 6323 | 702.6 | 85.3|check| — | — | — | — | — | — | -
f | 3|12 H vii
K J6 4216 | sankl 1265 [ 1686 —  check | check | 108.4 | 84.31|cheek | 60.22) 52.60| 46.84] 4216
B 29
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Calibrating a Wavemeter.—

(2) lLeave the meter at A6 and bring the receiver into
resonance. Then read ofi successively Bi, Biii, etc.,
where the harmonics of the receiver beat with the vary-
ing fundamental of the meter. Then go upwards on the
meter ancd get B2, B3, etc., where the converse is happen-
ing, as in the case of the A series.

(3) Leave the meter at By and Dring the receiver into
resonance. Proceed as before and get the C series.

(4) Leave the meter at Ciii and bring the receiver into
resonance. Read Dz, Dj, etc., first, then Dii, Diii, ete.

(5) Leave the meter at Dv and bring the receiver into
resonance. Read the lower I series first, then the upper.

(6) Now, leaving the meter at Eg (which is also the
base of the D series), reduce the wavelength of the re-
ceiver till the next lower harmonic of the meter is found,
which is, of course, D6. This is the base of the [
series, of which the lower range is read first.

(7) It is now necessary to get back to As, as follows :
Leave the meter at F3, which is also A7. Refer to the
note niade of the basic setting under (1) above and by
this adjust the receiver approximately to the basic wave.
Get this adjustment accurate by means of the harmonic
from the meter, and then, leaving the receiver on this
adjustment, move the meter setting downwards, past the
harmonic at A6, till it beats at A5.  As you already have
a reading for this it will hardly be possible to arrive at
the wrong harmonic.  Bring the recciver to resonance,
then vary the metcr to read off the (0 series. lower section
first.

(8) Leave the meter at G3, bring the receiver to reson-
ance, and get series H.

(9) Leave the meter at Hvii, Lring the receiver to
resonance and get series J.

(10) Leave the meter at J6, bring the receiver to reson-
ance, and get series K.

Wkﬁ@ﬂ@@s
Worrld
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The operation (7) might, ot course, have been simpli-
fied by merely resetting the meter to the known point A3,
but this might involve a slight error (especially with a
buzzer meter), which is an undesirable risk in an original
calibration.

You will now have a series of over cighty points, more
or less suitably spread over the scale. There are one or
two places where move points might be helpful, and it is
suggested that Gio and Kiv might be used as further
fundamentals to fill in with. Only harmonics up to the
1oth have been used, but no doubt further ones may actu-
ally be heard, and if these are recorded additional points
may be usefully obtained with little extra work.

Experimental Precautions.

Needless to say, apparatus should not be moved during
the proceedings, and at a break, where the receiver or
oscillator is holding a setting, ‘it should be turned oft by
an on-and-aff switch or by disconnecting a battery lead,
lest errov be introduced by o variation in the Rlament
temperature, though such error woulil probablv he very
smal] in any case.

This scheme sounds a somewhat lengthy proceeding. Tt
does, of course, call for some patience, but should prove
not only a useful but also an interesting piece of wireless
work, especially for those who desire a change from aerial
reception.  Where extreme accuracy is not demaunded,
the whole proceeding, apart from the subsequent drawing-
up of curves and charts, might take a moderately skillful
worker perhaps tfour hours. Finally, it is not suggested
that one should wait till the late hours to find 2XAF and
then straightway buckle to. Fnough to get the wave
accurately and then switch off, leaving the apparatus set
till a more convenient hour the following day.

R.E.T,

CLUB

To Club Secretaries.

Strange though it may appear, a
ramour is gaining %mund that several
clubs in a more or less flourishing con-
dition are hiding their cheerful lights
under bushels. By so doing they are not
only depriving wireless amateurs at large
of the benefit of their experiences, but
are forgoing the advantages of increased
membership and  added local interest.
‘Send in your report, Mr. Secretary, of
that informal weeting which seemed to
fall so flat; if the procecedings contained
one ray of enthusiasm and originality
a report will help to appease the mental
hunger of thousands of fellow amateurs.

0000

Tricks with Echo.

The unexpected pleasure of a visit from
the President, Capt. H. J. Round, M.C.,
AMLE.E, gave a fillip to the proceed-
ings of the Muswell Hill and District
Radio Society’s informal meeting on

REPORTS

AND

TOPICS

Secretaries of Local Clubs are inviled io
send in for publicalion club news of general

interest. Al pholographs published will be
paid for.

January 5th. Capt. Round gave a most

interesting talk on the production of

artificial echo in some of the B.B.C.

transmissions. The echo is obtained by

the use of an additional microphone in
the studio connected through an ampli-
fier to a Rice-Kellog type loud-speaker
placed in an empty ‘‘echo room.” A
third microphone in the ‘‘ echo room  is
connected to the ordinary microphone in
the studio and the resultant transmission
contains just the requisite amount of
echo, which can be controlled at will by

WWW.americanradiohistorv.com

means of rheostats in the amplifier leads.
Capt. Round mentioned that he intended
applying this principle to open-air bands
and concerts, remarking that if necessary
he could ohtain the effect of playing in
a cathedral!

A membership application form and
copy of the new syllabus can be obtained
from the Ifon. Secretary to the Society,
Mr. Gerald S. Sessions. 20, Grasmere
Road, Muswell ITill, N.10.

0000

Healthy Competition.

The conclusinn of the first half of the
winter session of the I’reston and District
Radio Research Society was marked by a
highly successful set competition for
home constructors. In the efficiency sec-
tion the first prize was taken by a Wire-
less World * Evervman’s Four”’ receiver,
second and third prizes being awarded in
respect of amateur-designed 4-valve sets.
A novelty in sets was a 3-valve receiver
constructed for a doll’s louse.
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An attractive syllabus has been pre-
pared for the latter half of the winter
session, Prospective members should
apply to the Hon. Secretary, Mr. J. B.
Cookson (2BDA), 14, Lune St., Preston.

0000
L.T. Economy.

A sound exposition of the methods
adopted by the Edison Swan Electric Co.,
Ltd., in the production of valves was
given by Mr. I.. H, Soundy at the last
meeting of the Bristol and District Radio
Society. The lectuver explained that
when the company first produced valves
the main idea was to obtain a heavy
emission of electrons, and this was ac-
companied hy a large filament consump-
tion. In the interests of economy of
L.T. current, the coated filament was
produced, and it was then realised that
it was hopeless to attempt to control a
large electron stream with a feeble grid
fluctuation such as would be caused by
& weak incoming signal. This was the
primary fact which led to the introduction
of the RC2 type valve, which, it was
poiuted out, sliould be used with an
anode resistance of the order of three to
five megohms, and was totally unsuited
to any form of transformer or choke
coupling.

The RC Threesome set was next de-

HACKNEY RADIO WEEK.

scribed by the lecturer, and modifications
suggested for use where the listener was
situated too far from a broadcast station
to obtain satisfactory loud-speaker recep-
tion.

At each nieeting of the Society, a
valve is balloted for amongst the members
present, the winner on this occasion heing
Mr. C. F. Coleman, who received an
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WEDNESDAY, JANUARY 19th.

Toltenham Wireless Society.—At 8 pomn.
At 10, Bruce Grove, Lottenhamn, N.17.
Lecture by Mr. F. M. Haunes, dscistant
Liditor of ' The Wirglcss World."”
Edinburgh and District Radio Socivty.—
At 8 pm. At 117, George Street,
Discission on a Mains Recciver.
Muswell 11iil and District Radio Society.
—Az 8 op.n. At Tollington School,
Tetherdown, N.10. Lecturc: ' Acous-
ties in_a Room. and their Effeet on a
ILnud Speaker,” by Mr, J. F. Stanley,
3.5¢
Barnsley and District Wireless Associa-
tion.—At 8 p.m. At 22, Market Street.
Lecture: " H.T. from DC. ane AC.
Mains,” by Mr. G. W. Wigglesworth.

THURSDAY, JANUARY 20th.
Golders Green and Tendon Radio Socivty.—
At 8 pm. At the Club House, Willi-
ficld Wuay, N.W.11. Lecture: " The De-
cign of Amplifiers for Broadeasting,” by
Mr. M. L. Kirke (of the B.B.C.). .
North London Erperimental Radio
: Society. — Leccture - demonstration:
o “Ouartz Theorn and Low-power Trans-
: mitters,” by Mr. A. Hinderlich, M.4.
(Further particulars from Hon, .5’00.. 61, B
Curew Strect, 1W.C.2.) H

FRIDAY, JANUARY 21st,

:  Lecds Radio Society.—At 8 p.m.

¥ linsor's Café, Wellington Street, Ques-

3 tions Niwght. Subject: ' Transformers.”
Conducted by Mr. W. F. Cooper, B.Sc.
Sheflicid and Districte Wireless Society —
At ke Denpt. of Apnlied Srcicnce, RSt
George's Saquare.  Lecture: “ Cirenits,”
buw Mr. J. Hollingworth, M.4., M.Sc.
Bristol and District Radio Socicty.—At
7.30 p.m. In the DPhysics

H Theatre. Bristol University. Lecture by

H Mcss-s. The Marconiphone Co., T.td.

At Col-

Lerture

Last week was ‘‘ Radio Week ” in Hackney, conducted
under the auspices of the Hackney and District Radio Society, who held an exhibition
of amateur-built wireless apparatus in the FElectricity Demonstration Hall, Lower
Clapton. The photograph shows Mr. F. Donovan demonstrating a six-valve receiver.

Tdiswan PV5DE valve which liad been
kindly presented hy the lecturer.

Ion. Secretary : Mr. S. J. Huley, 27,
Cotswold Road, Bedminster, Dristol

0000
Social Night.
An amusing skit on broadeasting was
a feature in the programme of the

WWW americanradiohistorvy. com
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** Diamond Concert Party,” which enter-
tained members of the Taunton and Dis-
trict Radio Society on their recent Social
Night. Special amusement was caused
by a number of clever allusions to
prominent members of the Society. At
the first meeting of the new year, held
on January 3rd, Mr. E. Atkins (of
Messrs. Siemens Bros.) gave a lucid talk
on the use of dry. batteries for wireless

purposes
o000

Programmes and Auditions.

Great improvements in hroadcasting
during the present year were foreshadowed
by Mr. J. A, Whitehouse, of the British
Broadcasting Corporation, in his lecture
before the Ipswich ‘and Distriet Radio
Society on January drd. The difficulties
arising during the transmission of the
daily programmes were described with
good-humoured pleasantry. As the lec-
turer remarked, with 10 or 15 entertain-
ments ranning through the same switch-
bhoard, great care had to be taken to
avoid a talk on vegetables heing superim-
posed on a violin solo! To-day, he added,
there was an ahsolute dearth of gond
comedians, and at audition times in
Tondon, when the officials tried out as
many as 40 a day, they were lucky to be
able to accept 3 or 4.

ITon. Secretary : Mr. 1T. E. Barbrook,
22. Vernon Street, Ipswich.

2000

What’s in a Name ?

‘“ Some Absurdities of Wireless Nomen-
clature  will be the title of a talk to
he given this evening (Wednesday) at the
Tagineers’ Clnly, Coventry Street, W., at
7 pm.,, hy Dr. F. T. Fawcett, M.A..
under the auspices of the Institute of
Wireless Technology. Further informa-
tion can be obtained from the Hou.
Asst. Secretary, at 71, Kingsway, W.C.2.

v o000

Experiments with Dielectries.

Some fascinating experiments on the
properties of dielectrics were carried out
Ly Mr G. Gowlland at the Croydon
Wireless and Physical Society’s meeting
on January 3rd. Various shapes of dielce-
tric bodies were emploved, some of them
being composed of scaling wax, sulphur,
metal Dballs coated with wax, and glass
vessels lined with tin foil and containing
salt solntion. Mr. Gowlland illustrated
the rotation of a dielectric when inter-
posed between the knobs of a Wimshurst
machine, The bodies can be made to
rotate in either direction, but for bodies
of certain shape there was a particular
angle between the axis of the body and
{he discharge between the knobs below
which rotation did not take place. The
lecturer explained that the rotation was
considered to he due to the action of the
Lrush discharge on the dielectric body.

Visitors are weleome to any of the
Society's meetings at 128, George Street,
Croydon, and full partienlars will be
gladly furnished by the Hon. Sccretary
Mr. H. 1. P. Gee, of 51 and 52, Chan-
cery Lane, W.C.2.
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L.T. CONNECTIONS.

If 4-volt and 6-volt valves are
used together in the samwe recciver
there are two methods of reducing the
voltage applied to the lilaments of the
4-volt valves; cither a separate tap
ping may be provided on the accumu-
fator or fixed resistances mav be
included in the T..'T. circuit.  The
former method is hardly to be recom-
mended, as it throws an extra load on
two cells ot the accumulator, which
run down more rapidly than the third
and may give rise to complications

4 VOLT
VALVE

3 VOLT
VALVE

SV‘JIT(JH

Circuit showing possible fault when using
a tapped L.T. battery.
when recharging.  However, in case
some of our readers may have
adopted this scheme, a word of warn-
ing about the svethod of switching
may not be out of place.

In general, the filament switch is
included in the common negative
1..T. lead, as this is the only position
which gives complete control with
only one switch.  The fallacy of this
method is at o. : apparent from the
circuit liagram, which shows that a
closed circuit is formed by one of the
accumulator cells and the two fla-

A Sectlon Devoted to New Ideas and Practical Devices.

Valves for Readers.

For every practical idea sub-

mitted by a reader and accepted
for publication in this section the
Editor will forward by post a

receiving valve of British make.

ments in series. The obvious remedy,
of course, is to dispense with the
master switch and to interrupt the
current to each valve m(]cpendentlv

by means of its filament resistance.
‘D. V. O.

0000

WANDER PLUG CONNECTIONS.

When connecting flex to an ordinary
wander plug the use of o ¢ strain
loop,”” as shown in

end of the lead is passed through the
loop, as shown at the right- hand side
of the sketch. The loop is then
finished off with thread binding in the
usual way. C. M. A

[sReNXe)

LOUD-SPEAKER JACK.

A porcelain ceiling rose can be
easily converted for use as a jack in
a loud-speaker distribution system.

The bridge picce between the ter
minals js Lhnped away, and spring
contacts are fitted as shown.

If an ordinary telephone jack were
employed a special mounting would
have to be devised, and it is doubt-
ful whether the appearance wouldl
equal that of the ceiling rose.—
T. G

TO SET

BRIDGE PIECE
TO BE
CHIPPED AWAY)

the sketch, is to be
recommended. The
end of the flex is
bared and clamped
under the locknut
in the usual way.
care being taken that
the insulation con-
tinues right up to the

BRASS STRIPS/

point where the wire
enters the hole
in the wander plug. A single turn of
the insulating wire is then passed
round the outside of the plug, and the

THREAD
BINDING

Flexible connection to “amkr plug with
strain loop."”’

Wwweamericanradiohistornv.com

Porcelain ceiling rose used as loud-speaker jack.

SOLDERING FLUXES.

The following fluxes each have a
specific use in wircless work :—

Mixture of Tallow and Oil.—For
soldering lead, as when making earth
connections to water pipes or lining
instrument boxes with sheet lead f01
screcning  purposes.

Pure ITvdrocideric Acid.—For sol-
dering zinc.

Wet  Powdered — Sal-Animoniac
Mixed witlh Resin—For soldering
copper.—T. B,
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Considerations when Arranging Components on Panel and Baseboard.

drawing board for the dimenstons of the respective

components, naturally, may not conform to par-
ticular requirements. ‘The procedure invariably consists
of deciding upon the circuit principle, bringing together
the components most suited to that circult, and then to
actually lay the parts out and thus get some idea of the
general overall dimensions.

In this preliminary stage the layout adopted will
closely follow the arrangement of the components in the
theoretical circuit diagram, the relative positions of parts
with regard to electrical efficiency, the convenience of
wiring together with good appearance and easy nianipula-
tion.

R ECEIVING sets are not usually designed on the

Controls on the Front Panel.

With all the parts to hand, one first decides as to
which components are to be mounted on the front panel,
and in this respect, should it be noted, the fewer the
petter. The aim is not to cover the panel with controls,
and only those components which it is necessary to
constantly adjust in the process of reception.

Very rarely are there more than three tuning dials, and
to these may be added, perhaps, in the case of a receiving
set, an inconspicuous ‘ on and oft switch ’’ and a volume
control. Terminals disfigure a front panel, and when
the set is brought into use the straggling connecting iwires
are unsightly.

The aim should be to keep the panel as clear as pos-
sible, and the dials should be well spaced. 1Tt is as
well to avoid the fixing of components to the back of
the pancl when this necessitates even a single screwhead
showing on the front.

B 35

Symmetry.

The centres of two or more similar dials should fall
in line, though the circuit arrangement does not always
permit of symmetry. A svmmetrical layout often implies
that cificiency is being sacrificed, and it is the un-
balanced arrangement of the controls, with some uni-
formity of distribution, that denotes a well-designed set.

Unless compactness is an  essential, no endeavou
should be made to cramp components nto small space,
for the wiring will become difficult and probably un-
sightly, whilst the layout as indicated by the theoretical
circuit cannot be followed, owing to the need to cover all
the available space. It invariably happens, moreover,
that a few additional components are considered neces:
sary after the general design has been decided upon.

Baseboard Assembly.

As to the components behind the panel, an arrange-
ment of uniform distribution looks well in a simple set,
though it is better in a large multi-valve receiver to
group the components. Those parts which are related
to one another in their operation can possibly be
assembled into a small space.

It is as well to arrange components so that they defi-
nitely fall in line with each other, particularly if several
identical parts are to be successively used in the several
units or stages. The centres of the tuning dials establish
axes running across the baseboard from front to back
upon which other components may fall or about which
they may be symmetrically arranged. Such parts as
valve holders and their assoclated fixed or variable re-
sistances may, though not necessarily, fall in line from
end to end of the baseboard, and other components

wwWw-americanradiohistorv.com
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Layout.—

may fall on this line or on, perhaps, one or two other
lines determined by their relative size, purpose, and
position in Re circuit.

Direct and Short Leads.

The wiring layout is a governing factor in the dis-
position.of the parts. The leads must be kept down
near the baschoard, and the majority must run either
parallel to the front panel or at right angles to it. 1f
it is possible to skew a component so that one of its
terminals is presented in a position that will save per-
haps an inch of wire in the wiring, or even a single
bend in the wire, it is worth while doing.

*© Wireless
Werld

JANUARY roth, rozy.

For the purpose of shortening the connecting wires,
components may be assembled on both sides of the base-
board ; bridging condensers and grid cells are alwavs
best hidden away heneath the baseboard, though in such
apparatus as a short-wave receiver or the successive stages
of a multi-valve amplifier transformers and valve holders
may be secured to the top and undersides of a platform.

Many points in layout are too obvious to refer to
here, particularly as to the avoidance of stray couplings.
Needless to say, carc must be taken to place screens or
other large areas of metal out of the fields of coils.
Coupling between goils used for tuning or as high-fre-
quency chokes must be avoided, and the possibilities of
stray clectrostatic coupling must not he overlooked.

WHEN DESPERATE

HE most original experiment carried out at Stag

Lane Aerodrome on a dozen Cossor valves recently,
when they were taken up in an aeroplane by Captai
C. D. Barnard, and dropped from a height of 6ooft.
reminds me of the days when, seated on a ration box
in a dugout, I manipulated a Mark ITT trench-set crystal
receiver.

We were attached o batteries of artillery, and our
job was to receive signals from aircraft and convey them
to the battery commander.

In the Stag Lanc experiment the experience of
one particular valve, which was said to have in-

REMEDIES SUCCEED.

creased its cmission by 25 per cent. as a result
of its contact with terra firma, is reminiscent of
the days when our sets, phones, and aerials,
suffered to a great extent through being in close
proximity to, perhaps, four g.2 howitzers, in addition
to being subject to violent shakings due to the
explosion of enemy projectiles in the near neighbour-
hood.

Many times have I seen a Mark ITT trench crystal set

-a wonderful little instrument—Ilifted from its ration
Lox and dashed to the ground by the impact of shells.
And much earth have I seen descend on the three-guinea
pairs of phones with which

we were issued ! Often they
would fall to the ground
with a sickening thud on
such occasions as night gas
attacks, when we scuttled
for our gas-masks, and the

i

R wmrwnn ey

phones went flying into
space.

It would be extravagant
and absurd to say that
nothing was ever the worse
for thesc adventures, but it
was a recognised fact that,
in  some instances, such
treatment was a mysterious
but effective remedy for an
ailing component or pair of
phones.

1 once knew an operator
who, trying to adjust a de-
ficient diaphragm in a pair
of ““ Brown’s adjustable ”’
whilst holding a lighted
cigarette, burnt the ear-caps
very severely. After that
his signals came bouncing
in! But it is risky to at-
tempt such cures; they may

TRANSATLANTIC TELEPHONY.

Circular banks of high-power transmitting valves at the
G.P.O. station at Rugby.

prove  rather  expensive
after all!
W, T 1.
B 36
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Problems of Higher Power—A Possible Solution—Criticising the Corporation—2L0O’s New Studio—

NEWS FROM
ALL QUARTERS.

By Our Special Correspondent.

.

;um; i3
i
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A Co-Optimistic Broadcast—News Comments from the Spot.

A High Power Menace.

By a strange irony of fate it appears
that at a moment when the last stragglers
from the European wavelength scheme are
coming into line (the Spanish stations
are tardily complying with the Geneva
provisions), a new trouble threatens the
peace of the broadcast ether in the shape
of high power. Stations of super-power
are blossoming forth here and there with
a bland assurance which would be amus-
ing if it were not serious.

coo0O0

New Stations.

The last few weeks have witnessed the
opening of Langenburg on 468 metres
with a nominal power of 20 kilowatts, and
the installation of a 50-kilowatt trans-
mitter at Warsaw working on 1,050
metres. Rumours are also current that a
German station at Herzogstrand may em-
ploy 100 kilowatts; while among the
‘“ certainties”” is a Rhineland station
with a site at Ludwigshaven operating on
a power of 20 kilowatts. Leningrad is
to use 10 kilowatts, and Moscow, accord-
ing to a Soviet news item, may use 50
kilowatts.

coco0

A Battle of Power?

No matter how readily these stations
comply with the requests of Geneva
regarding wavelength, their power will
undoubtedly cause interference with their
humbler neighbours. This is a question
which Geneva apparently forgot. The
osition was foreshadowed in November
ast by The IVircless World.

There is every indication that the next
few montls will see the gradual develop-
ment of a battle royal which will show
only too clearly that, under these con-
ditions at least, ‘power is might.”

B 37

FUTURE FEATURES.

Sunday, January 23rd.
Loxpon.—Popular Chamber Music.
BirMmeaam.—Music by Irish com

posers.
Carpirr.—Second Concert of Car-
diff Musical Society’s Season.

Monday. January 24th.
Loxpon.—Shortened  Version of

‘“The Beggar’s Opera.”
NEwcasTLE.—** Fire,”” by A. J.

Alan—London Radio Reper-

tory Players.
Berrast.—Familiar Tunes.

Tuesday, January 25th.

Loxpon.—French Songs sung by
Helen Henschel.

BirmineEAM.—Orchestral Concert.

Carprrr.—Burns  Night  Celebra-
tions.

(Grascow.—Burns Programme.

ABgrDEEN.—Burns Night.

Wednesday, January 26th.

Loxpon.—** The Indefinites ”’ Con
cert Party.

Birminemam.—City of Birmingham
Police Band.

Thursday, January 27th,
LoxpoN.—Hampstead Progranime.
Bounxemours. — Yeovil  Town

Silver Prize Band.
Carpirr.—*“ In the Dark,”” a Play
in one act.
Mancuester.—Short Vielin Recital
by Leonard Hirsch.

Friday, January 28th.

Loxpox.—* Martha,” an Opera by
Flotow.
Graseow.—Orchestral Concert re-
layed from St. Andrew’s Hall.

Saturday, Janwary 29th.
Loxnox.—Military Band Concert.
BevrasT.—American Indian Songs.

wAANLamericantadiohistorvscom

A Possible Solution.

How the authorities ‘at Ceneva ave
likely to solve this problem is a little
difficult to foresee. Assuming that. ultra-
selectivity in the average broadcast
receiver is still a long way off, the ordi
nary broadcast band from 250 to 500
metres will be inadequate for a host of
stations ali working on high power, even
if the present scheme of wavelengths is
rigidly adhered to.

Probably the ultimate solution of the
problem will lie in the direction of a
colossal regional system, in which the
present wavelength scheme will be swept
away, widely spaced wavelcugths being
allotted to a strictly limited number of
stations operating on very high power.
This arrangement, which, of course, could
only be reached by international agree-
ment, would involve the closing down of
many of the smaller stations, though a
number of the lower power transmitters
would still operate as relays.

o000
The Next National Concert.

The seventh of the B.B.C. national
concerts from the Albert Hall will take
place on [February 3rd, when Herman
Scherchen will conduct and Iturbi will
be the pianist. Beethoven’s No. 3
Symphony in ¥ flat will be among
the items given, and Iturbi will play
Liszt's concerto in E flat for piano ancl
orchestra.

0000

Criticising the Corporation.

Despite assurances from Savoy Hill
that the present programmes were
arranged weeks ago under the régime of
the old B.B.C., the Corporation is still
being assailed by the critics on account
of the supposed tendency towards higher
education  ‘“‘Too many talks,”” is the
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slogan of the critic, but how many people
are aware that, comparing present pro-
grammes with those of two years ago,
the amount of time devoted to talks is
practically the same?

The real reason for the present outery
is due, I think, to the ill-timed altera-
tions to the programme schedule and to
certain variations in the Children’s Hour.
If these changes had been deferred until,
say, March, they would not have been
associated with the accession of the Cor-
poration and fears of ‘“red tape’ and
bureaucratic interference would have
neen averted.

00O

2L0’s New Studio.

The new studio now under construction
at Savoy Hill will be the loftiest in this
country 1if not in REurope, this effect
heing brought ahout by removing the floor
of one of the present studios to provide
a_larger one double the usual height.
How far we have progressed since the
early theories of the ‘“ deadened” studio
1s shown by the fact that the draping will
he of the flimsiest description, removahle
at will. The present artifice of employ-
immg  a separate ‘“echo room” will no
longer be necessary, and there is every
possibility that the acoustic effects ob-
tained will resemble those in an outside
concert hall.

The enlarged studio will probably be
opened in the conrse of a few days.

0000
“Fire.”

Mr. A, J. Alan, who has frequently
thrilled listeners with his hair-raising
stories told over the microphone, is
breaking fresh ground on January 22nd
when he will present a short play, of
which he is the anthor, entitled ¢ Fire.”

Wilreless
Werld

Taking our Pleasures Seriously.

Under the heading *“ Entertainments’’
our esteemed contemporary The Times
gaves details o6f a number of forth-
coming broadcast talks with such titles
as ‘“The Growth of Industry,” * The
Sugar Beet,”” and ‘‘ Scotiand’s Industrial
Story.”

Can Scotland forgive?

cooQ

National Dances.

A series of national dances will be
broadcast by the Wireless Military Band
from 2LO on February 5th.

0000

Co-Optimists in a Broadcasting Episode.

That the possession of a gnod home,
complete with hard-working wife, a pair
of flat irons and a distinetly “ knobby
valve set, does not uecessarily spell
happiness is being demonstrated nightly
by Mr. Gilbert Childs and Miss Doris
Bentley in the Co-Optimists’ 13th Pro-
gramme at His Majesty’s Theatre,
London,

The scene is the family kitchen of the
Harris home, where Jin Harris (Gilbert
Childs), oppressed by the loquacity of
his wife (Doris Bentley) and the rascality
of an absent brother-in-law, is discovered
seeking consolation in his humble broad-
cast receiver. But there is oscillation
both indoors and out, and not being a
‘“ world-beater,”” the set refuses to soar
above its environment. Matters are com-
plicated by the appearance of the scurvy
brother-in-law Albert (Stanley Holloway),
whose inane hilarity after having
smashed up Jim’s bicycle banishes further
consideration of the broadcast receiver.
Treats, explanations, entreaties, tears,
and a few odd kicks follow in breathless

STUP[O DESIGN IN GERMANY. Aningenious and peculiar arrangenient of the ceiling
draping is the prominent feature of a new studio at the Gologne Broadcasting station.
The newest trend in studio design is towards the abandonment of elaborate draping,
the new studio now under construction at 2LO being an example of this latest practice.
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succession, but the episode closes (after
Albert has yemoved his objectionable
presence) in a touching scene which I
refuse to describe.

Fim’s tussles with the wireless set are
really funny, as are his remarks on the
various programme items which (we must
take his word for it) come in on the
‘phones. The loud-speaker is apparently
only of use for demonstrating local
oscillation,

0000

The Studio on the Stage.

A feature of the Co-Optimists’ entertain-
ment which would perhaps appeal more
strongly to readers of The Wireless
World is the ingenious * broadcasting’
episode in which the actors are Mr. Mel
ville Gideon and Miss Mary Leigh.

In the front part of the stage, which
represents a broadcasting studio, we find
Mr. Melville Gideon seated a! the piano
and breathing a song, full of sweet
nothings, into a Marconi Reisz micro-
phone. Far up stage is a balcony scene
wherein a love-lorn maiden (Miss Mary
Leigh) is discovered with her ear close
to a Marconi Public Address lond-speaker
operating at open-air strength. Mr. Mel-
ville Gideon’s song is merely whispered,
but, thanks to the amplifying equipment,
it can be heard all over the theutre.

0000

A Talk on Flying.

Comnercial flying will be the subject
of a broadecast from 2LO by Captamn
Sinelair and Captain Barnard, under the
auspices of the Air Ministry, on January
26th.

0000
England’s Forgotten Corner.

Few parts of Britain are now out of
range of at least one broadcasting station,
but there 13 one little corner of England
where the good folk listen regularly to
Continental stations because these are
received with greater volume and clarity
than those in Britain. The district in
question is the N.E. corner of Norfolk,
where the towns of Sheringham and
Cromer both suffer for the sin of being
beyond the 100-mile . radius from
Daventry.

What is worse, it seems that the dis-
trict will remain forsaken even when the
regional scheme takes effect, for I hear
that there is no truth in a recent rumour
that East Anglia will have a special high-
power station of its own.

oovo

Broadcasting from the Spot.

The first broadcast description of an
event actually in progress was carried out
at Twickenham on Saturday last on the
uccasion of the England v, Wales Rugby
match.

The description was given from a new
portable wooden hut which is lined with
felt throughout and contains a single
microphone. A hinged glass panel is
fitted which can be raised to enable the
announcer to see the whole of the field.
The hut is by no means conspicuous,
being only 5 ft. 6in. high and 4 ft. 6 in.
wide.

It is hoped to give a similar broadcast
description of the Arsenal wv. Sheffield
match at Highbury on Saturday next,
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NIFE HIGH TENSION BATTERIES.
Batteries, Limited, Crabbs Cross, Red
ditch, have vecently drawn aftention to
the need of iloating a layer of parvaffin oun
the eclectrolyte of their Nife cells.

A depth of paraffin of about {in. is
recommended to protect the electrolyte
from the atmosphere. The electrolyte is
strougly alkaline, and prolonged exposure
to the air changes the ulkaline hydroxide
solution to a carbonate. ‘The addition of
paraflin will increase the service obtaiu-
able from the cells.

©000

GRID CELL FIXING.

When building & receiving set tlhe
amateur is often required to make up
the wvecessary metal strips for attach-

A useful clip for attaching grid batteries
to the baseboard or cabinet.

ing the grid cells either to the inside
wall of the cabinet or to the baseboard.

A useful elip is now obtainable from
A. F. Bnlgin and Co., 911, Cursitor
- Street, London, I.C4 It is an
aluminium stamping, a single clip giving
support to a small 9-volt hattery, while
two or more clips can be used with the
larger type 15-volt battery.

o000

LOTUS SWITCHES AND JACKS.

A plunger action is frequently preferred
to the more common type throw-over key
for a switeh movement which is to be
operated from the front of an instrument
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panel. A key, as a vule, is not so easily
fitted as a plunger, the former requiring
a slot in the panel in addition to holes

Lotus two-pole switch, It is more easily
fitted than the key type.

for the fixing screws, while the latter is
accommodated in a single drilled hole and
prababiy looks much neater.

The < Iotus > plunger action switch, a
product of Garnett, Whiteley aud Co.,
ILtd., Lotus Works, Broadgreen Jload,
Liverpool, is built upon a substantial
moulding into which is secired a plated
brass bush to serve as a fixing and a bear-
ing for the plunger. Au ebonite endpiece
on the plunger actuates the spring con-

One hole fixing Lotus break jack. The
spreading out of the connecting tags is
a good feature,
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Review of the Latest Products of the Manujacturers.

tacts, the stem of the plunger not forming
part of the electrical circuit. To facilitate
the wmaking of soldered connections, the
tags arc spread apart.

The specinen examined was fitted with
a two-pole action suitable for the switch-
ing of batteries into circuit, or for throw-
ing telephones or loud-speaker across out-
put terminals.

“lotus’’ break jacks are of very
similar design to the plunger switches, the
contacts being operated by the connecting
plug. To ensure good connection with the
stem of the plug, a spring contact is pro-
vided instead of relying upon the counnec-
tion the plug makes with the one-hole fix-
ing bush. Four contacts were available
on the break jack examined, so that it
could be arranged to close the filanient
cirenit when the telephone piug is in-
serted.

1n both switches and jacks all springs
arce of German silver and fitted with non-
oxydising contacts.

0000

ANOTHER NEW CONNECTOR.
Although designed essentially for the
motor industry, the new “B.E.S.T.” ter-
minal and connector should prove uselul

An cbonite pillar with a brass ring re-

rlaces the battery terminal in the

“* R.E.S.T.” Connector, so that the circuit

can be broken and the connecting lead
retained in position.

in a nunber of ways for connecting wire-
less apparatus.

The conneclor comprises a  small
ebonite and brass stem and spring clip,
the formner being provided with a 2 B.A.
thread, so that it can be substituted for
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an existing terminal on the battery. The
2lip makes contact when inserted under
the brass ring, whilst the cirenit is broken
by transferring it to the groove in the
ehonite extension pece. ‘lhe clip is of
liheral area, and falls into position with
A positive snap action.

An ebonite sleeve is supplied for mak-
ing connection with a rubber-covered
cable.  This eonuector is a produet of
the British Engineering Service aud
Transport, of Dvine Road, Kilburn High
Road, N.W.6.

0000

J.J.R. CONNECTORS AND
TERMINALS.

A wide range of plug and socket con-
nectors are obtainable from J.J.R., 1.td.,
74, Ross Parade, Wallington, Surrey. Two
forms of plug are suppliecd—one taper-
ended, and the other the usual split pin.
The sockets, which arve suitable for fitting
to instrument panels or terminal strips,
carry coloured, rings for easy identifica-
tion, while the tops of the taper plugs ave
similarly fitted with coloured screw-on
caps.

The method of terminating the flexible
leads is a good feature of these connectors.
The taper plug has a detachable cap, and
it 1s only necessary to pass the wire
through 2 hole in the top and screw
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J.JI.R. connectors and terminals. The
teriminal ended plug is fitted with a light
fuse.

down. Frayed ends are thus avoided. A
hole in the side of the plug is availuble
for side connection. 1In the case of the
split plug the wire is passed down
through a hole drilled obliquely in the
insulating  material and then clamped
under a uwut and washer.

A socket connector is also supplied, so
that with a plug it can serve to hreak
contact intermediate in a tlexible lead.

The “ J.LR. terminal is fitted with a
colonred non-rotating top. It is well fin-
ished and nickelled. The coloured top-
piece ahout which the knurled holding-
down screw revolves is very securely fixed,
a point to look to in terminals of this
design.

IFor making connection under a ter-
minal, a useful loop with insulating sleeve
is included among the *“ J.J.R."" products,
It is a verv simiple device. and a dozen of

Wireless
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these to hand when connecting up an ap.
paratus avoids all danger of short circuit
by frayed ends of flexibles.

coo0oO

A PROTECTED PLUG.

The 11.T.C. Electrical Co., of Roun-
daries Road, Balham, S.W., have recently
imtroduced a mnew idea in the design ol
battery plugs. It is uswal, when using
plug and socket connectors, to fit the
sockets to the terminal strip and the plogs
to the flexible leads from the batteries.
With this arrangement there is risk of
short circuit between the unprotected

The H.T.C. Battery Plug is fitted with a

protecting sleeve which covers the metal

part when the plug is withdrawn from
the set.

plugs, and to guard against it an ebonite
slecve has been fitted, which, by means
of a spring action, slides forward and
covers the metal end of the plug. Thus
the plugs can be left to hang free when
disconnected without risk of short eir-
cuiting the accumulators or high tension
batteries.

The plug is constructed throughont
from ebouite, turned and polished, the
brass plug being slightly tapered and
split. The flexible lead is secured under
a knurled screw on top-piece.

The Carborundum Company, Ltd., of
Trafford Park, Manchester. have issued
a useful booklet dealing with the Carbor-
undum Stabilising Detector Unit. Cir-
cuits are given with instructions for the
insertion of these absolutely permanent
detectors, and the reader is shown how
to progress from a simple crystal set to
a multi-valve receiver.

0000

A Filament Life Test.

How a number of valves embodying the
Mullard P.M. filament emerged unscathed
from a life test of 1,000 hours, con-
ducted by the National Physical Labora
tory, is told in an illustrated brochure
issied by the Mullard Wireless Service
Co., Mullard House., Denmark Street,
W.C.2. A report of the test was con-
tained in 7"he Wireless World of December
22nd last.
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Transmitter for New Zealand.

The Hon. J. C. Coates, M.C., Prime
Minister of New Zealand, recently visited
the Hendon Factory of Standard Tele-
phenes and Cables, Limnited, and inspected
the new S5K\V hroadcasting set recently
manufactured there for installation at
Wellington, N.Z.

The apparatus was actually demon-
strated, and Mr. Coates expressed keen
pleasure at the purity of speech and
music ohtained

co000

Unipivot Galvanometers.

The Cambridge Unipivot instruments
for D.C. measurements are dealt with in
a well-produced brochure issued by the
Cambridge Instrument  Co., Ltd., 45,
Grosvenor Place, London, S.W.1.

The introduction of the Unipivot prin-
ciple over twenty years ago considerahly
extended the usefulness of moving coil
galvanometers, as it made possible the
production of robust portable instruments
possessing the sensitivity of laboratory
apparatus emploving delicately suspended
coils requiring accurate levelling. The
catalogie covers a wide range of galvann-
meters and testing sets, and the mann-
facturers state that they can arrange for
any of their instruments to be tested at
the N.P.L. priov to delivery, subject to
certain conditions.

0000

New ¢ Gecophone >* H.T. Batteries.

‘Two new types of ‘° Gecophone *’ H.T.
batteries with interchangeable units,
specially «designed for wireless work, have
heen placed on the market hy the General
Electric Co., Ltd., Magnet House, Kings-
wav, W.C.2. These new hatteries, hoth
of 66 volts—ocne has standard units and
the other has super-capacity units—are
notable for their robust construction and
compactness. The aim of the designer has
been to secure uniformity of discharge
and silence in operation. The batteries
are equipped with an improved type of
covered container.

o000

Boosting Up the Dance Band.

The Olympia Dance llall has recently
been installed with the ‘* Amplion*” Band
Repeater Equipment. The acoustics of
the hall were found to be not altogether
favourable for orchestral music when it
was desired to cover the whole of the
dancing spece, but with the aid of the
cight ** Amplion”” demonstration loud-
speakers concealed above the orchestra
music is now perfectly audible on all
parts of the floor. Similar apparatus is
in use at the Olympia Circus, in which
he  Ring-Master makes frequent an-
nouncements to the vast audience.

ooco

The Brown Budget.

The current number of the house organ
of Messrs. 8. G. Brown, Ltd.. of North
Acton, contains readable articles dealing
with wireless in schools and loud-speaker
demonstrations and an intevesting story
of a 1,000-miles trip vp the Amazon,
steered by a “'Brown ”’ Gyro-Compass.
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The Editor does not hold himself responsible for the opinions of his correspondents.

Corr di should be add

THE HEAVISIDE LAYER,

Sir,—In Professor Appleton's article on this subject in your
issue of January 5th reference is made to some investigations
carried out by us. It is stated that the directional receiving
methods which we employed have failed to provide any evidence
of downcoming waves resulting from their deflection from the
Heaviside layer. As we feel that this gives a false impression
of the present position, we should be giad of an oepportumty cf
making the following remarks.

In the Proceedings of the Royal Society for March, 1925,
we described some experiments made with tilting loops and
aerials in an attempt to obtain direct evidence of the reception
of waves from the Heaviside layer. As far as this object was
concerned, the experiments failed, for reasons which were fully
explained in our paper. As Professor Appleton is undoubtedly
aware, however, we published a second paper in the Proceedings
of the Royal Society for March, 1926,° containing the results
of further experiments in which the investigation was carried
to a successful issue. These experiments showed that by diree-
tional methods alone we were able to distinguish between waves
travelling horizontally along the gronnd and waves arviving in
a downward direction at the rcceiver. Furcther, by combining
these directional measurements with signal intensity measure-
ments we obtained four independent means of detecting down-
coming waves, and also of measuriug their intensity and angle
of incidence at the earth’s surface.

These experiments were made concurrently with, but quita
independently of, those carried ont by Professor Appleton and
Mr. Barnett. and the two sets of results obtained are in com-
R. L. SMITII-ROSF.
R. H. BARFIELD.

plete agreement.
Ditton Park, Langley
January 6th, 1927
Sir,—T regret that my article has called forth a letter of
protest from Dr. Smith-Rose and Mr. Barfield. My aim in
writing the article was to describe the early history of the
problem of obtaining satisfactory proof of the existence of the
Heaviside layer without going into too much detail. I had in
mind the possibility of describing in a later article, thus com-
pleting the series, the more recently published confirmatory ex-
periments of Dr. Smith-Rose and Mr. Barfield, and also those
carried out by Dr. Breit in America. ¥. V. APPLETON.
Potters Bar.
January 7th, 1927.

DISTORTION IN LAND LINES.

Sir,—The article by Mr. Tyers and the correspondence from
himn and from Mr. Gardner demonstrate quite clearly that the
listening public is kept in most profound ignorance by the
B.B.C. concerning the characteristics of their transmissions,

The only indications concerning transmission quality that the
writer has seen were (1) a statement Ly Capt. Eckersley in a
contemporary journal that the 2LO characteristic was sub-
stantially uniform between 30 and 10,000 cycles; (2) a state-
ment in the Manchester Guardian that the curve for the Bir-
mingham station was sensibly uniform from 50 to 10,000 cycles.
These figures apply, of course, to direct transmissions and
presumably with pure sinuscidal input. I suggest that any
other public service which only gave such meagre information
concerning the quality of their service, as distinct from quantity
and variety, would be dealt with very summarily.

When S.B. transmissions are concerned there is no possible
doubt that the standard does not reach the above uniformity.

"4 “Proc. Roy. Soc.” A, vol. 107, pp. 587-601.
3 ¢ Proc. Roy. Soc.”” A, vol. 110, pp. 580-614.
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There is generally, apuart from all the varieties of land line
noises, a comparatively early cut-off of the higher frequencics
resulting in very muflled tone. That the cut-off is considerable
can be easily demonstrated by listening to a switch over from
direct to S.B. transmission. The point is of very considerable
importance to provincial listeners, for the amount of S.B. trans-
mission is increasing, and, in my opinion, the proper place for
correction devices is at the transmitting end, not at the receiving
end of the process.

What is required is an independent investigation of the
characteristics of all B.B.C. main stations, together with typical
land lines, tested not only on sinusoidal inputs, but, much more
convincing still, by oscillograph wave forms of more complicated
wave shapes.

1 agree with Mr. Tyers that there are a number of pcople
who lknow the receiving end of the husiness quite as well as
do the B.B.C. engineers, and such listeners who have done
everything within the limits of present knowledge and. their
means to ensure a high standard of reproduction are getting a
little wearied with the avowals of technical perfcetion of the
B.B.C. without heing given the necessary technical proofs. Tt
would appear to be little use organising such fine fare as pro-
vided by the national series of concerts if all hut those for
whom 21.0 is the local station have to put up with land line

distortion which is suflicient to mar the bhest programmes
ohtainable. W. SYMES.
Manchester.

January 12th, 1927

Sir,—Ry great courtesy of B.B.C. engineers I spent a very
fascinating afternoon at Savoy Hill a week or so ago and was
shown some actual curves of frequencies passed by various land
lines lent by the G.P.O. to B.B.C. Most of them were most
irregular in the way the sonic frequencies were passed, generally
lookinx more like malarial temperature charts than any instru-
ment response,  One comparatively short line had a complete cut-
off above 3,000 cyvcles! As different lines are nsed at different
times the practical difficulties in compensating can be imagined.

Incidentally, T had opportunity of hearing the Rice-Kellog
cone lond-speaker working. A re-broadcast of Westminster
Abbey organ was on at the time. Although quite ignorant of
organs. not only did I recognise the presence of the pedal
notes. hut they forced themselves on my attention. On switch-
ing over to a very superior horn model speaker no pedal notes
could possibly be made out and volume was less.

London. S.E.1. A. L. BARHAM.

Jannary 11th, 1927

THE B.B.C. PROGRAMMES.

Sir,—As you invite your readers’ views on the matter of the
make-up of the B.B.C. programmes I am writing to endorse
very heartily all you say in your leading article in to-day’s
issue. You have put the matter so well and so clearly express
my own views that I have little to add. Personally, I prefer
the so-called ** highbrow "’ music, hut I fully recognise that the
jazz bands, banjo merchants, and *tea-shop ™ music must be
adequately represented, if they are good of their kind, as 1
believe they are. What T do not want is all the kinds jumbled
up in fifteen-minute snippets each evening, which is pretty
much what we have now. I sigh for the good old days of a
clear two hours of something definite from 8-10 p.m., and the
weather and news then and not at 9.0 or 9.30, which breaks vp
the evening so badly. ARTHUR J. WERBB.

Croydon.

January 12th, 1927.
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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.”

Each

separale question must be accompanied by a stamped addressed envelope for postal reply.

An Efficient Two-valve Broadcast
Receiver.

I wish to construct a 2-valve receiver with
a crystal rectifier for the broadcast
band of wavelengths und would like
a circutt diagram with details of the
parts to be wused. Can [ use the
highly-eflicient high-frequency trans-
formers of the “ Everyman's Four’’
type? D. S.

A receiver of the type suggested should
prove entirely satisfactory for the loud-
speaker reception of the local broadcast
station and for the teleplione reception of
distant stations. The circuit diagram of
the receiver is given below, and it will
be seen to include one stage of balanced
IL.F. amplification, crystal rectification
and one low-frequency amplifier.

Tuned transformers of the type sug-
gested are used, these being marked T,
and T, H.F. transformer T, can have
a secondary winding of 68 turns of No.
27/42  silk-covered Litzendraht wire
wound on a Paxolin tube 3in. in dia-
meter and 34in. long and a primary wind-
ing of 14 turns of No. 30 D.S.C. with a
tap at the eighth turn from the end con-
nected to carth.

Transformer T, should have a second-
ary winding of 68 turns of No. 27/42
Litzendraht wire on a Paxolin tube 3in.
in diameter by 3}in. long and a primary
and balancing winding of 14 turns each,
if valve V, has an A.C. resistance of
20,000 to 30,000 ohms. Tf valve V, has
a lower A.C. resistance, say, 15,000 to
20,000 ohms, the primary and balancing
windings should each have 12 turns. No.
40 D.S.C. copper wire is used.

These two transformers should be con-
structed and mounted in exactly the
same manner as the two transformers in
“Everyman’s Four” receiver, being
fixed at right-angles, with transformer T,
upright.

Tuning condensers C, and C, are of
0.0003 mfd. and C, is a balancing con-
denser. This condenser should be of a
type which can be critically adjusted.
The third transformer, T,, is 5 low-fre
quency one and may have a ratio of be-
tween 3:1 and 8:1, depending entirely
upon the characteristics of the crystal
detector. With a low resistance detector
the 8: 1 transformer could be used ; such
a rectifier is of the wire-contact type.
When a Carborundum type of detector is

+HT.,

5

H.Y—

Two-valve broadcast recciver with a crystal detector.
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used the lower-ratio instrument should he
employed. Transformer T, should be a
high-class instrument,

A shunting condenser C, will have to
be used and may have a capacity of
0.0005 to 0.001 mfd. Condensers C, and
C, are of the Manshridge type and may
be of 2 mfds. each. Valve V, should be
of the power type and its grid bias GB,
adjusted according to. the anode volt-
age applied at +H.T.,. A filament rheo-
stat R, of up to 5 ohms is used.

It will be noticed that the crystal de-
tector is connected to a tap on the secon-
dary coil of H.T, transformer T, The
correct tapping place depends essentially
on the type of crystal detector used. For
an average detector of the wire-contact
type this tap may be made at the 15th
turn from the end connected to —L.T.

To balance the receiver tune in the
local station at full strength, remove
valve V,, place a piece of paper over one
of its filament legs and put it back in
the holder, making sure that the remain-
ing three legs make good contact with the
sockets of the valve-holder. Now adjust
the balancing condenser C, until no sound
is heard. Turn the condenser very care-
fully and make sure that it is set at the
silent point.

If, now, the valve is restored by remov-
ing the piece of paper from the filament
leg, it will be found impossible to make
the set cscillate by tuning, provided, of
course, that the two coils are arranged as
in “Everyman’s Four-valve’ receiver.
There is no excuse for anyone who allows
a set of this type to oscillate.

0000

The Mill'ammeter as a Distortion
Indicator.

I am told that a milliammeter can be
connected to a receiver (o indicate
distortion. 1f this is true, will you
tell me where to connect the meter,
and how to tell when distortion 1is
being produced? S.J.

A milliammeter connected in the anode
circuit of the last valve is of great help
when adjusting the grid bias and anode
voltage. Tune the set to receive signals
of normal sfrength, and notice whether
the needle >f the milliammeter moves.
If it kicks upwards the grid of the
valve has too large a negative bias, and
the valve is rectifying because of the
curvature of the lower part of the
characteristic.

Reset the grid bias and again watch
the needle of the milliammeter. If it
kicks downwards there is insufficient grid
bias; probably grid current is flowing.

When the needle appears to move above
and below its normal reading the valve
is being overloaded, and the input should
be reduced. It will be noticed that the
effect of low notes is to cause the needle
of the milliammeter to move violently,
whereas notes of higher frequency, and
of apparently equal strength, do not affect
the milliammeter. It is assumed, of
course, that the earlier valves of the re-
ceiver are not distorting; this is almonst
invariably the case.
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THE BRUSSELS RADIO CONFERENCE.

FURTHER impertant meeting of the Union
Internationale e Radiophonie will take
place in Brussels from Junuary 26th to
2g9th, to continue the good work done
some time baek ar

AR el s e dd e e g e e s e e s e s et e e e a e add

come the pre sent unsatistactory position arising from the
difficulty of identifying foreign transmissions.

ARRANGEMENT OFF PROGRAMMES.

The suggestion put torward in our issue of January
r2th has been well received Dby

the meeting  held : ! laree number of our readers who
in Geneva. At the ¢ CONTENTS. ¢t have written to us expressing their
Conference held in Geneva it will 3 vace ¢ appreciation. A further sclection
he remembered that a great step ¢ EDITORIAL Views 91 of letters is published in this issue
forward was made in the direction  § Tiex Quatity Rerronucrion .o 92 § under ““ Correspondence.”’
of rearranging the wavelengths of 3§ By R. P. Gi. Denman. E Briefly, the suggestion which we
the LEuropean broadeasting  sta ¢ Practicar, Hixes axp Ties o101 : made was that the B.B.C. should
tions, but the efforts of the Con- ¢ Broancasr  Recervers.  Cosvos $ o arrange the programmes that
ference then were confined to sta-  § Turee Varve Ser 103 3 cntertainment and  broadcasts of
rions working under 6oo metres. + Currext Torics 105 3 the same character should all be
The Confercnce at Brussels will 3 WTDE RaNGe BroapcasT SeT (Con- + included in one evening’s pro-
deal with the question of wave- §  TINUED) - aos 107 3 gramme instead of conducting a
lengths and the power of the long-  $ By A. P. Castellain. T variety programme attemptinx to
wave stations, and will also con- § NOVELTIEs rrom ovR Reapers .. 112 ¢ appeul to the whole community.
sider problems, both technical and § Tne  Ser Ruiper.  Preparme $  every night.  We suggested thuai
legal, arising out of interference ¢ Paners - . 13 ¢ the B.B.C. should .endeavour to
produced by lacal causes, such as 4 Tiramentiess  Vaives rop  AC. ¢ classify the listening public into
tramways, lifts, electric motors, ¢ SUPPLY : 115 ¢ groups and so compose their pro-
etc. But perhaps from the point ¢ STEREOPHONIC Recepriox 17 ¢ grammes that every evening in
of view of many of our readers ¢ By Manfred von Ardenne. ¢ the week the whole programme
the most important item on the ¢ DBroapcast BreviTies - 118 ¢ <hould, as far as possible, appeal
agenda is the question of allotting ¢ Lerers 1o e Epror 121 ¢ o cne group, thus enabling us to
an_international sysiem of call- ¢ New ApparaTUs 123 ¢ ¢hoose our evenings for listening-
signs to be transmitted between ¢ READERS’ PROBLEMS 124 i in and leaving us free for our
programme items to enable stations  $, 444 eovsetsstsssssrssssssossosesss OLNCT appointments on the even

to be eastly identitied. It will be
remembered  that this important question  was  raised
m 7he Wireless World recently and has heen the subject

of considerable correspondence.  One or two sugges-
tions have bheen put forward which, no doubt, will
be considered carefully at the Brussels Confer-

ence.
Readers will Took forwarvd with the keenest interest to
any decision which may be arrived at which will over-
A LI

mgs when tastes which are not
ours were being carered for in their turn.

We hope that this suggestion will be considered care-
fully Dy the new DProgramme Committee, over which
Captain Tan Fraser will preside.  Each member sholld
he representative of one of the groups into which we have
suggested the B.B.C. shouJd divide the public, so that he
can watch over the interests of his group in the construc-
tion of the programmes.
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SPRODUCTION

A Combination Broadcast=CGiramophone Equipment.

By R.

N an article which appeared o 7he Wireless World

for November jth. 1923, attcution wis drawn to the

extraordinary improvements which were then taking
place in the technique of gramophone recording and
reproduction, and some advantages of electrical repro-
ducing methods were discussed.  During the past twelve
months some interesting papers and articles have been
published,' in some of which detaits of the Western
filectric Company’s recording  and  reproducing  svstem
were given.  Also a complete electrical reproducing instru-
ment—the  Panatrope—has been put on  the Fonglich
market.

Superiority of Electrical Reproduction.

To these who have had the opportunity of hearing an
instrument of this kind it is cvident that the qualty
obtainable 1s in many respects vastly superior to that given
by an ordinary gramophone, and in fact approaches very
closely that given by Liroadeast receivers working under
the most favourable conditions. It seems, therefore,
that the time has come when sets capable of giving the
hest possible quality from hoth sources should be making
their appearance. It must be pointed out at once, however
that such a set is necessarily going to be very expensive.

This applies almost as much to the sct for broadeast
reproduction only as to a combination cquipment. the cost
ol which need not be much greater. It is true that very
satisfactory, if somewhat subdued, reception can bhe ob-
tained with a set employing, say, 1350 volts H.'I'.  DBut

' Maxfield and Harrvison ; “ Methods of High Quality Record
ing and Reproduction of Speech Based on "Lelephone Research.™
Journal of the American Institute of Flectrical Engineers,
Marvch, 1926, p. 240.

A. Dinsdale; “ Wireless and the Gramophone.”
Tess World, Sept. 15, 1926, p. 399.

5. T. Williams: * Recent Developments in the Recording and
Reproduction of Sound.”  Journal of the Franklin Instituic,
October, 1926, p. 413.

E. J. Wyborn; “ The Electrical Reproduction of Gramophone
Records.”  1'he Cramophane, Decemlier, 1926, 1. 288.

The Wir

P. G. DENMAN, MA, AM.LE.E.

far greater volume than this will yield must be provided
hefort anyone can conscientiously sit back in s chair
and declare that further improvement is impossible with-
out fresh discoveries.  One must be uble to feel the floor
gently vibrating under one’s feet when a low organ note
is played before any such statement becomes permissible,
and even then there is always comething to be clone.
Nothing  shows the inadequacy of the conventional
“Cpower amplificr 77 miore clearly than one’s first attempts
at the electrical reproduction of gramophone records. It
is soon realised that to give without overloading the
valves, an acoustic output from present-day loud-speakers
cqual to that obtainable from a gramophone, calls for an
audio-frequency supply of three or four watts, involv-
ing roughlv two output valves of the L5, 5.0 class, work-
ing on an anode supply of some joo volts.  Anvone who
possesses a gramophone and a wireless set can casily
verify this point by connecting a milliammeter in the
H.T. fecd circuit. adjusting the set to give as much
volume as the gramophone on a loud record, and then
noting the agitation of the millhammerer.

A Costly Set.

Teis a hard fact, then, that realiv high quality, which
cannot be considered apart from adequate volume,? calls
for an expensive set; and whatever may be thought of
such sets for broadeast use, it is not worth while con-
sidering auvthing else for gramophone reproduction, be-
cause the ordinary mechanical instrument can nowadlays
hotd its own with all hut the best clectrical outlits.

The future of the high-quality combination set would
seem to lie chiefly in large installations for the use of

* ¢ Receiving apparatus ought therefore to be adjusted to give
about the same volume of sound as is being used in the broad-
casting studio, and if it is incapable of giving the necessary
output without introducing other kinds of distortion, ideal
results cannot be obtained.”” I.. €. Pocock; “Faithful Repro-
duction in Radio-Telephony.” Journal of the Instifute of Elce-
trical Knginecrs, September, 1924, p. 795,
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Fig. 1.—Circuit diagram of the demonstration receiver in the Science Museum, South Kensington.
L; and L; are No. 50 coils; L3 =400 henries; Li=150 to 200 henries; L;
D.C.; M is a milliammeter, range 0 to 100 mA.; M,, Weston galvanometer.

600 turns.

The H.F. chokes each consist of
20 10 30 henries, designed to carry 100 mA.
From left to right the first stage valve (H.F.) is of

the D.E.5 or D.E.8 class; second stage (Det.) L.S.,5B; third and tourth stages (Ist and 2nd L.F.), D.E.5; fifth stage (Power),
three L.S.5A valves in parallel.

public and semi-public institutions, such as clubs, restau-
rants, and so on.® 1In this article I propose to describe
an assembly which is powerful enough for a large room
or small hall.  There 15 nothing unusual about it except
perhaps in the nature and extent of the power supply.
The aim has been to take the fullest advantage of the
nmany improvemnents in transmission, reception, and gramo-
phone recording ; and, short of obvious absurdities, such

" Development. has alvcady begun in this divection so far as
gramaphone reproduction is concerned.  In the T.S AL large
anditorium  talking-machines having hoims up to forty feet
Jength are being constructed.  Sce Journel of the runklin
Institute, loe. cit.

as the use of enormous chokes and condensers in an
attempt to obtain gg per cent. amplification at 16 cycles,
to spare no cflort in the pursuit of this object. The
result is naturally imperfect, but some idea of the per
formance to be expected may be gathered by visitors
to the Science Museuny, South Kensington, who have
heard the B.1.C. dJemonstration equipment which is
nstalled there.

The design of the receiver and amplifier does, in fact,
closely contorm to the B.B.C. design, as may be seen hy
comparing Iig. 1, which 1s the diagram of the Science
Muscum veceiver, with Uig. 2. which shows the counec-
tions of the combination set. T7ig. 3 and the photograph

—
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Fig. 2.—Circuit diagram c¢f broadcast-gramophone equipment. L;, No 30 coil; L., H.F. choke (Varley); Ly, L.F. choke, 400 henries

(R.1.); Ly, L.I", choke, 32 henries to carry 100 mA.; L;, centre tapped anode coil; C;, 0,0005 mfd. ; Cy, 0.0003 mfd.; C;, neutralis—

ing condenser; C;, 1 mfd.; C;, 0.0002 mfd.; C4q, Cy;, 0.1 mfd., working voltage 400 (Camden); Cs, 4 mfds.: C,, 1 mfd.; R, 5,000

ohms, wire wound ; R,, 40,000 ohms, variable (Marconiphone); Ry, R;, 05 megohm; R;, R;, R;, 0.25 megobm ; R., 150,000 ohms,

wire wound; R, 40,000 ohms, wire wound; R, 250,000 ohms; T, Marconiphone ¢ Ideal ’ 1ransformer ratio 6 : 1 or 8:1; B;, H,T.

accumulator, 12'to 14 volts; Bs, dry cell hattery, 200 volts ; M,, Weston galvo. (Model 425); M., Weston milliammeter, 0 to 200 mA.
(Model 301); V., Vy, V3, V4, L.S,5B valves; V;, V4, V7, L.S.5A valves,
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High Quality Reproduction.—

in the title of this article show the general appearance of
the sct, which was intended to be as presentable as
possible.  The various grid batteries are carried on a
shelf which projects from the back of the cabinet, but all
connections to the set are made in front, so that the set
itself can be quick!lv withdrawn.

Receiver Connections.

~ The components are all mounted on 44in. copper sheet
for partial screening. With the change-over switch in
the " Radio”” position, the connections are those of a
conventional neutrodyne H.1. stage, followed by a recti-

Fig. 3.—Interior of combination set showing layout

of components. Note metal screen behind panel.

fier of special design, as used in the B R.C. receiver.
The connections {or the first three valves are re-drawn
m Iig. 4. The rectifier, which was the subject of
patent taken out in 1920, is not as efficient as an ordin-
ary bottem-bend detector, and it requires a prefiminary
H.I' stage at quite short ranges, but it is practicallv
perfect. It consists of a triode, to the erid of which
A positive potential, sulficient to neutralise the space-
charge, is applied.  Tn this way the lower portion of the
valve characteristic is made approximately straight. 1t
will be seen that this is really a special case of two
electrode rectification, the operation of which is prac
tically Tmear.  With such a rectitier, one hundred per
cent. of lincar molulation at the transmitter could cause
no distortion.  The low-frequency amplifier, which is
used hoth for broadeasting and for gramophone repraduc
tion, comprises two stages of resistance coupling, a choke-
coupled stage. and threc output valves arranged in paralle]
with choke feed to the loud-speaker.  lixamination of
Fig. 2 will show how the detector valve is arranged to act
as an additional low-frequency amplilier for gramophone
reproduction.  This extra amplification is not necessary
with an efficient pick-up device, but it has heen found
useful when experimenting, as the amplifier will deal with
verv weak inputs.

Resistances of o.25 megolun are inserted in series
with cach grid. The purpose of these resistances, the use

JANUARY 26th, roz7.

of which is due to Capt. Round,' is to prevent the appli-
cation of H.I". voltages across the grid filament capacities
of the valves.  These capacities are so small that no
appreciable current flows through them at low frequen-
cies, and no potential 1s, therefore, developed across the
resistances. A varable resistance arranged as the first
grid leak provides a convenient volume control. Tt must
not be reduced in value below about 1,000 ohms, or there
will be a 50 per cent. drop in amplification at 30 cyeles.
The H.T. supply was originally derived from small
soo-volt accumulators, but, as the current faken was about
100 mA.. it was necessary to recharge them at frequent in-
tervals. A firm was therefore asked to supply a double-

cuirent motor generator to work o zoo-volt D.C. muains
and to give the following outputs :
H.I.
LT,
This was in excess of requirements at the time, but thie
tbility o obtain these large outputs has proved extremely
useful, tor it is possible to work at greater efficiency with
I.S.5A valves if the HUT. volrage is in the neighbour-
hood of s00.”

Up to 300 volts 230 milliamperes.
Up to 1o volts to amperes.

Chaoice of Valves.

Uhe use of such a voltage throughout the set makes
it desirable to use high-vacuum valves of the L.S.3
and L5 3B types on a filament voltage of {rom 5 to 6,
and  this involves o total filament current of  about
O amperes.  The high cost of the L.S.5 tvpes is ad-
mittedly o grave disacdvantage, but the use of D.Jo.5 und
D .10 5B valves on a high anode voltage cannot be advised.
g 5 gives the generator connections.  An old and
decrepit 6-volt accumulutor is floated across the T..7T.
side, with o T'ord cut-out connected as shown to prevent
it from motoring the gencrator when this is switched off.

' See Lxperimental Wirdless) Augnst, 1926, p. 502.
" E. Green; “Use of Plate Current—Plate Voltuge Charae-

teristics in Studying the Action of Valve Cureuits.”  Eaperi-
mental Waireless, August, 1926, p, 469,
ATy
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Almost any accumulator will
dn, and will save consider-
able expense in large smooth-
ing chokes.

When the change-over
switch is in the ‘‘ gramo-
phone ”’ position, the leads

—O+H.T.

l——»TO V4

from the pick-up (which it
over a few feet in length
should be rtun in earthed
lead-covered cable) are taken
through a 6:1 or 8:1
““Tideal ” transformer to the

---|Vg

~L.T

detector valve, now arranged

as an additional amplifer.
Since this transformer is not
preceded by a valve it has a
rising characteristic unless it

—O0+L.T

-Ge,

s Jdamped hy a resistance,
which, placed across  the
secondary, should have a value of 100,000 vhms, unless
it is preferred to fit a resistance variable up to abhout
250,000 olnis to give a measure of control over the high
trequencies.

How Far have we aleeady departed from the ideal ot
distortionless working?  We have first a pair of tuned
HW.T. circuits, involving a slight cut-off at the highest
audio-frequencies.  The rectifier is sensibly perfect.
The coupling condensers and grid-leaks give us

R
- X roo per

e

of the total amplification available, or about ¢8 per cent.

cent. per stage

-
«\f R?

per stage at lifty cycles; say g6 per cent. overall.  The
= +
g2 00N MA'NST SHUNT REGULATOR
ogP ‘
z23g
Fi2
g &2
of <@0 COMMON
LWz FIELD
| 10 mfds
I I
£ &
10mfds

(LHAT. OUTPUT O
(500 V, 100 m A)

<LLT QUTPUT O
{6V, 6 AMPS)

6 L.SFIELD, &
GRAMOPHONE
MOTOR ETC

Fig. 4.—Schematic

Fig. 5.—~Connections of D.C. motor-generator.

A lj

diagram of first three valves for broadcast reception,

joo-henry choke (I.,), used with a valve ot 30,000 ohms
anorle resistance, involves a vop in amplification at fifty
cycles down to

———————— X 100 pcroeent.,
v R*+ (wl)?

or about ¢3 per vent., thus reducing the totul overall

figure to g4 per cent.

Valve capacities and so forth will affect the high fre-
quencies to some slight extent, but we may assume that
all these effects will be negligible in comparison with the
droop in the lowl-speaker response curve at these
extremes.

Pick-up Devices.

The difficulties which confront the designer of a gramo-
phone pick-up device are similar to those encountered in
the early days of Lroadcasting microphones ; hut they are
lessened because :—

(¢) Energy is collected from what is virtually a poini-
source (i.e., the record-groove), and large resonunt
diaphragms are therefore not required.

(0) The source acts as a positive drive ; 7.¢., the needle
ix constrained to follow the groove which has been
prepared for it

Al sorts of pick-up devices have been used, from the
carbon-button microphone to the piezo-electric effect ; hut
apart froni electrostatic pick-ups (which offer attractive
possibilities in lightness of moviag parts, but poor hopes
of efficient working on acconnt of the small changes of
capacity obtainable)  the moving-coil and moving-iron
methods are probably the Lest to employ.

Since some sort of nceedle is at present indispensable.
it is obvious that any design must take account of
mechanical resonance effects associated with the needle
and its attachments.  There are two, and only two, ways
of dealing with this.  The more clegant and scientific
way is to call to one’s aid the valvable ' matched im-
pedance ' or *f mechanical transmission line 7’ principle
of the Western FElectric Company. This method is em-
ployed in the design of the all-mechanical gramophones of
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the Victor Talking Machine and ¢ H.M. V. Companices,
and has the effect of giving an even response, coupled with
high mechanical efficiency, which in turn means less wear
on the record. In electrical reproduction an  cfficient
pick-up 1s very desirable, but it is not so important as
high quality, since in any case with Joud-speakers of 1 pel
cent. efficiency we cannot yet dispense with an amplifics
The design of a matched-impedance pick-up s fraught
with great difficulty.  The writer was fortunate enough to
have a friend who, with infinite paticnce, worked out a
design for one of these. 1t took weeks 1o caleutate and
over one hundred hours of highly skilled work to con-
struct.  Tn the end a cut-off in the higher' frequencies
was encountered, owing to an unforescen circumstance
connected with the magnetic circuit. A photograph of
this pick-up is shown in Fig. 6. 'The steady field is
supplied by an electro-magnet, and the audio-frequency
coil, which measures only 3in. in diameter, contains 5,000
turns of No. 47 S.W.G. enamelled wire.

There is no doubt that for the amateur a damped
resonant arrangement is preferable. Very good quality
can be obtained, and the efficiency can he made surpris-
ingly high, judging by the resnlts given by the ¢ Pana-

Fig. 6.—Pick-up device designed on the *“ mechanical transmission
line '’ principle.

trope,”” which has only two  stages ol amplification.

There is, moreover, onc delinite advantage which this
type of pick-up has over the matched-impedance type.
The latter, heing undamped, transmits a considerable
amount of vibration to the air direct, and is apt to set
up a disagreeable noise which is audible even when the
lid of the machine (if any) is closed. A damped reso-
nant pick-up is much quieter. Tf i moving-iron instru-
ment is to Le used, the natural frequency of the reed
should he high. It can be made to lic somewhere in the
region of from 2,000 to g4,000. The overtones elicited
when such a reed is in free vibration may be caleulated
on the assumption that the system approximates to that
of a bhar free at one end and supported at the other.

Wireless -
Worrld

JANUARY 261, 1927.

This in turn may he regarded as one-half of a free-free
bar—7 ¢, a bar free at hoth cnds—vibrating with a
central node. and the first and sccond overtones will then
have frequencies corresponding to 3.3 and 6.56 times

Fig. 7.—Experimental pick-up designed by the author.

the natural frequency,  These are enharmonic intervals
of about one octave and a fourth, and two octaves and
rather more than a fourth respectively, and they are
obviously most undesirabie. By placing the fundumental
resonance high in the scale and damping the reed properly
the effect can he made negligible.

Rubber appears to be the [avourite damping material,
and it certainly gives extremely good results, but prob-
ably no mechanical damping is perfect (7.c., lincar with
frequency).  The effect of grease damping definitely in-
creases with frequency and there is thus a cut-ofl in the
upper register. as those who may have experimented with
the pick-up deseribed  ina former  article will have
noticed. Tt is known that a series of very thin sheets
of paper gives a close approximation to linear damping,
the air entrapped hetween the sheets being forced out as
these are compressed. A simple and effective method is
therefore to pack the space between the reed and the
pole-picces with layers of . tissuc-paper.

An experimental pick-up which has given very good
results 1s illustrated in IYigs. 7 and 8, and is shown in
the playing position in the photograph in the title of this
article.  One pole of the permanent horse-shoe magnet
carries a double pole-piece on which are mounted two
1,000-0hm telephone hobbins. The other pole terminates
in the reed-mounting, an enlarged view of which appears
in Fig. 8. The reed is pivoted and is fastened by a
serew at the top to a strip of fibre which is kept in ten-
sion by means of screws on cither side of the mounting.®

8 This device is due to Mr. J. B. Woodroffe, of 93, Haiwaod
Road, 8.3W.6, who is prepared to supply pick-ups of his own
design to readers of this journal,
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The effect of this is to allow a fairly free movement of
the reed for the few thousandths of an inch over which
it 1s required to travel, but to exert sufficient restoring
force to keep it in a mean central position when moved
across the record. Any turther damping is best intro-
duced by strips of tissue paper inserted hetween the reed
and the pole-pieces, as shown in I'ig. 7.

From the point of view of quality,
this pick-up is as good as any [ have
tried, but it is necessary to adjust the
paper damping with some care.

Fig. g is a photograph of the pick-up
used on the ‘ Panatrope ’’ by the Rritish
Brunswick Co., to whom I am indebted
tor permission to describe it.

The component parts are itlustrated in
[Fig. 10. A strong permanent magnet A
has two soft-iron pole-pieces B,, B,; B,
forming an upper and a lower North
pole and B, an upper and lower South
pole respectively. The needle-adjusting
screw C of the reed D is inserted in the
end of the square shaft o (yiin. long
x Jiin. square), which is wrapped
round  with thin rubber and forms the
axis about which the reed vibrates. Tt
is carried in square bearings 10 formeil
i the two lower portions of the pole
pieces. The audio-frequency coil G surrounds the reed.
which plays between adjustable rubber stops.  One of
these is shown in Fig. 10. "Uhey are carriedd on brass
washers, which fit loosely over the threaded posts 1.
Uressure on the reed is adjusted by turning the milled
edges of the two eccentric face-cams J. A\ brass cover-
plate K is fitteld over the front of the pick-up.  The
action is easily followed. When the needle moves to
the left the direction of the flux is from the lower (left-
hand) North pole upwards through the reed to the top

Wireless
Werld

Fig. 8.—Reed movement of pick-up
device illustrated in Fig. 7.

97

(right-hand) South pele.  When the needle moves to the
right the ditection of the tlux 1s downwards through the
reed from the upper North pole to the lower South pole.
An alternating 1MUY is therefore generated in the
audio-frequency coil.

The reed is Zin. in length.  The portion within the
coil is Jin. square. while the top 1is
lin. wide and only 21/1,000 in. thick.

The fact that the bearings and axis
of vibration of the reed are square is
curinus, and is perhaps intended to en-
sire that the rubber 1s compressed at
right angles ro its surface.  'T'he arrange-
ment of the needle-adjusting screw on
this axis is an excellent feature of the
design. A note concerning the first de-
monstration of this instrument appeared
i Zhe Wireless World tor October 151h,
1926.  ‘those who have heard the
*“ Panatrope ’’ will not need to be told
that the quality is remarkable.

Scratch Filters.

The possibility of eliminating *‘ sur-
face-noise ”’ or needle scratch in an elec
trical system is attractive, but it is gener-
ally held nowadays that perfect repro-
duction would call for the inclusion ot
all frequencies up to 10,000, and there
18 probably little  scrateh  at  higher
frequencies than this.  Now, difficulties involved in get-
ting the wax clear of the cutting tool when the angles
become very acute, set an upper limit (with present turn-
able speeds) of something like 6,000 to the frequencies
actually recorded, aid this must have the effect of redur-
ing the scrately introduced at this stage. In the ** Pana-
trope ”’ an acceptor circuit tuned to 6,000 cycles is shunted
across the pick-up, and it 1s obvious that a more elaborate
low-pass filter circuit mav he used to eliminate all fre-
quencies above those actually recorded, with the object

of cutring out any scratch

originated in the reproducing
svstem  proper, due to the
different  combination  of
needle and  wax  employed
there. 1or example. the net-
work shown in I¥ig. 11 might
be connected experimentally
between V, and V. "Fhis is
a two-section low-pass lilter
with miud-shunt termination,
designed to work into the
given resistance of 500,000
ohms.  The nominal cut-off
frequency  is 7,000, but
attenuation will begin some-
what helow this frequency.
With the same output resist-
ance, the values of 1., L,
and C,, for any other cut-

off frequency 7. will Le
given by :—
150,000, .
L, and L,=—"—""——henries
Fig. 9.— Panatrope ' pick-up device designed by the British Brunswick Company. fc
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and

G

C,= %Emfd., respectively,

while C,= 3C,, ; and C, is
best made equal to 0.8 times
(S
It should be borne in
mind, however, that waning
efficiency in the pick-up,
amplifier, and loud-speaker
conspire to reduce the re-
sponse at high f{requen-
cles in anv case, and even
without o filter circuit there
1s much less scratch than one
would expect. ‘

With  regard  to  libre
necdles, these are wrong in |
theory unless a  complete

pick-up is designed for them "‘

on the mechanical transmis- Fig. 10.—Dismantled portions of the ** Panatrope ' pick-up.

sion line principle, the

masses and compliances being matched with those ol &

typical needle. This, of course, amounts almost to an

absurdity, and in all other cases, scratch or no scratch, a

stiff needle is required and will give the best results.
Loud-speakers.

The loud-speaker is of the free-edge, coil-driven cone
type.” The particular instrument used was designed by
Dr. N. W. McLachlan, to whom I am indebted for much
friendly help. Fig. 12 shows the loud-spcaker mounted
behind a hole cut in the door of the author’s workshop.
Vig. 13 shows the movement.

Dr. McLachlan has already described his loud-speaker
on one or two occasions,® and further valuable informa-
tion will be found in a book hy him which will shortlvy
be published,® so that it is only necessary to say here that
I have found 1t satisfactory to wind the moving
COll to suit the impedance of the output stage, rather

l‘lns tyvpe of loud-speaker was first deseribed by Messrs.

Rlce and Kellogg. See Jowrnul of the Amecrican Instilute of
Llectrical FKngincers, September, 1925, p. 982. 3
¢ See FKxperimental Wireless, March, 1926, p. 152.

* Now in the Press and shortly to be announced by the

publishers of T'he Wireless World, Iliffe & Sons Lid., Dorset

House. Tudor Street, E.C.4, under the title ** Loud-Speukers.”

Fig. 11.—Filter circuit for eliminating ** scratch ' noises. The
cut-off frequency is approximately 7,000 cycles.

than to use a transformer, which presents a problem in
design not likely to be soluble at the [irst attempt.

Assuming that three LS. 5A valves arce used in parallel,
their A.C. resistance is about goo ohms. It was therefore
decided to wind 1,000 turns of No. 47 S \V G enamelled
wire on a two- mch moving coil foriner. The D.C. re-
sistance ot this came cut at about 1,300 ohms. The
impedance was measurced at various frequencies with the
following results -—

R (vhms). ‘ C in parallel.

I u
Frequeney. I Lin series. | 1 wCor wl.
U i
50 16,000 | 1 mid. | 3,180 ohms
100 2,’)00 l 0.6 mid ‘ 2,660 ohms
200 1,500 0.15 wfd. — 5,320 ohms
530 1,400 0.10 H. 345 ohms
1.000 1,580 0112 H. 710 ol'ms
3,000 2,000 0.09 H, | 1,130 ohms

The second column represents the sum of the D.C.
resistance, and what may be termed the useful or (elec-
trical) radiation resistance.  In the lirst three measure-
ments the impedance was treated as that of a condenser
in parallel with this resistance, and in the last three as
that of an inductance in series. ‘The Jast column gives
the calculated value of the out-of-phase component of the
impedance at the frequency named.

‘The value of 10,000 ohms for R at 30 cycles suggests
that resonance is present, but at this very low frequency
it is probably far tfrom harmful. Measurements made
on the current in the nioving coil show that this is not less
than go per cent. or so of the maximum at all frequencies
down to g0 and up to 6,000 or 7,000, and there is a
delinite acoustic output from go up to g,000 and over.

It is not casy to overload a well-designed coil-driven
loud-speaker, but the amplificr requires more attention
in this respect.  When thl,\, too, has been properly de-
signed, it 1s possible to decetve a musical person into
thinking that the tiny seven-inch cone is a full orchestra
playing only twenty or thirty yards away. make this
statement with a due sense of responsibility ; the incident
has actually occurred. 1t is not that the reproduction is
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perfect—that is, of course, ridiculous. The point is that
complete illusion is possible, given the right conditions.
But let suspicion be aroused for an instant, and this
illusion will vanish.  Fven if we could achieve the ideal
of pertect, stereophonic reproduction, the knowledge that
what we heard was only a reproduction would probably
roly us of the fruits of victory.

Conclusion.

As was pointed out at the beginning of this article,
coodd quality is expensive, chiefly because it involves an
adequate power supply.  Although the power used in
the final stage of this set is about fifty times the amount
consumed in an average ‘‘ power valve,”” it must not be
inferred that the Zoudness is fifty times as great (whatever
that mav mean), or still less that the loud-speaker will
be audible at tifty times the distance. It is certainly
possible 10 ohtain an impressive vohume, bhut when it is
remembered that the peak values in recorded music are
often six times the average value for the whole record, and
that most broadeast sets are adjusted in such a way that
the final stage is at least slightly overloaded at rhese
peak values, it will he seen that the primary value of
any additional power is not to increase the solume, but

Fig. 12.—Coil-driven cone ioud-speaker mounted in door which
acts as batfe.

A9
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to take care of the peaks.  What is left over is available
for a general increase in volume, but even so there is a
distinet tempration to overstep the limits of grid-current
and bottom-bending. There i1s this consolation, however,
that such distortion is less noticeable at large intensitics
and in complicated orchestral passages.  Distorted dance
music in particular  will  often  be
accepted without protest Ly that much-
i 1 put-upon organ, the human ear, whereas
- the purer tones of Bach or Mozart must be

Fig. 13.—Movement of coil-driven loud-speaker.

accorded all the respect due to them, for any alien tones
intraduced by the valves will be unable to find cover
under a cloud of modern harmonies.

In conclusion, as some may wish to know the generat
cffect of various departures from the standards advocated
i this article, 1 append a few notes :

1. The anode voltage may be reduced from 300 to
joo or to 300 with onlv a moderate loss of volume, since
the input pewer can be kept up to 10 watts per valve
and only the c¢fficicncy is slightly reduced. ‘The 1,000-
turn moving coil is suitable for an output stage consist-
ing of two or three I..S.5A valves at rhis voltage. It is
also possible to use D.E.5B’s in the previous stages, but
they will have rather a short life, as 500 volts is still well
above thelr normal rating.

2. Instead of the special rectifier shown in Figs. 2 and
5, a bottam-hend rectitier may be used and will be much
more clficient.  Tn all prohability it will be hard to
detect any ifference in quality.

3. A reed-driven cone, such as the large (36in.) or
small Western Llectric-Standard-B.S.A. instrument, may
be used with excellent results in place of the coil-driven
free-edue cone, hut the coil drive and baftle have advan-
tages which it would he idle to deny. [If any type of
horn loud-speaker is to be used, see first of all if it is

www americanradiohistorv.com


www.americanradiohistory.com

100

High Quality Reproduction.—

capable of any useful radiation at, say, roc cvcles, by

fitting a properly designed horn.*®

4. It a variable resistance is shunted across the pick-
up as a volume control, it will cut off the high frequen-
Use a varable grid leak as shown in TI'1p. 2, or,
better still, a tapped anode resistance.

cies.

Wireless
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5. 1f the amplitier tends to oscillate (which may occur

it it has not Dbeen screened), small condensers of about

o.coor mfd. mav be connected from one or more anodes

to earth, and across the input transformier secondary,
without much detriment to quality; but this should be
done only as a last resort.

My best thanks are due to the General Electric Com-

19 See “ The De_sig:—nf Loud-speaker Horns,” by Capt. H. J.
Round, Modern Wireless, October, 1926, p. 501.
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TRANSMITTERS’ NOTES |
AND QUERIES. :

Gieneral Notes.

In view of the anticipated rapid growth
of Transatlantic wireless telephony and
the probability that public telephony will
eventually be extended in other directions,
it is, perhaps, necessary to warn corre-
spondents not to send us any guotation or
extraet from messages overheard.

Oune of the conditions undev which  re-
ceiving licence is granted is :

“The Licensee shall not divulge or
allow to be divulged to uny person {other
than a duly authorised officer of His
Majesty’s Government or a competent
legal tribunal) or make any use whatso-
ever of any message received by the
station other than time-signals, musical
programmes, and messages sent  for
general reception and mniessages received
from @ licensed experimental station in
connection with experiments carried out
hy the Licensee.”

cooc

Mr. G Gore (G 5DA) is no longer using
his station at Berwick-on-Tweed, but is
temporarily trausmitting from 192, Heatl-
field Road, Handsworth, Birminghain. He
expects soon to move to a permauent
address in London.

0000

My, J. Egremond (G 5MX), 40, North
lunds Roud, Southampton, wishes to get
into touch with another transmitter who
will co-operate with him in experiments
on the 150-200 metre waveband,

coo00

My, C. T. Champion (G 6CP) has been
given a special permit for high power
tests on 10, 12, 15 and 18 metres, as
well as his present wavelengths of 8 and
23 metres.

cooc

My, E. Megaw, whose station GI 6\,
at 8, TFortwillium Drive, Beliust, is one
of the best known and most active in
Northern Treland, informs uos that since
Christinas he has been working on a daily
schedule with Y DCR, I, J. Drudge-
Coates, at Rawalpindi, with very interest-
ang results.  Two-way communication has
been established between these two

sstations on telephony and CW. with
powers as low as 2.5 watts,

Y DCR veported that 6 MU’s telephony
was also received clearly by Y 2BG at
Assam.

Mi. Megaw, during the first week of the
New Year, has also worked with stations
e oall five continents, including Z 4AA at
Dunedin and 1°[ 8FQK in “aigon.

cocce

We understand from Mr. A. J. Scott-
Dack, who is at present on board R.M.S,
Oronsay, that a special series of trans-
missioss has been arranged by the Far-
mers’ Broadeasting Service of Sydney
N.S.W., from their station 2FC ou 442
metres at 7 a.m. Svdney time on January
24th to 27th (9 pom. GMLT. on January
23vd, 24th, 25th and 26th), the power
used heing about 10 kw. Mr. Scott-Dack,
who is going to use an  “ Kveryman
Four” receiver in his own attempt to
pick up this station, will be pleased to
hear from any other readers who succeed
in hearing these special transmissions.
His permarent address is 17, Salisbury
Road, Harrow.

Calls Heard.

We would ask those readers who so
kindly send us extructs from their logs
to type the call-signs in capital letters,
as it is sometimes difficult to determine
whether a small ‘17 represents the
figure ““1°* or the letter “ L,” and, even
with the best intentions in sub-editing,
mistakes will occasionally oceur.

cocCcao

Belgian Amateurs,

We understand from our Belginn corre-
spondent that the Reseau Belge is still
urging  the  Government to give their
transmitting stations the call-signs 3AA
to 3%7%, so that there may be no chance
of confusion with the new German call-
signs 4N 1o 4427, The Belgian Ministry
of Posts, Telegraphs, and Telephones is
said to he favourably considering this
matter.

New Call-signs Allotted and Stations

Identified.

G 2DL R. 11. Laudcrdale, 3, High Street, Denge
S.E.20: transmits on 15 and 170 metres
and will weleome reports from all parts,
(ex ZABY), I'. W. Davies, 57, 'eter Road,
Walton, Liverpool; trausmils on 23, 43
and 90 metres.
G 5MX ]. Lgremond, 40, Northlands Road, South-

ampton.
G 6WI (ex 2BOR), T. S. Wilkin, 102, Lisle Road,
Colchester.
G 2AHC I'. C. Rand, 5, Melbourne Grove, Iiast Dul-
wich, S E.22
D7F) A. ]. PFaurhéj, 5,
kagen, Denmark.

G 2FD

Humlebackgade, Copen-

0600
QRA’'s Wanted.

G 50U, B NOTH, DNSC, SKRBP,
I' BERRI, ¥ OMEGA, SIVR, K LLO,
JAV SINI, FJHP, GFUP.

WWW-americanradiohistorv. com

pany for the loan of valves, and to the Development
Section of the B.B.C. for many valuable suggestions.

23]

Calls Heard.

Extracts from Readers’
[Logs.

(November-December. )

Great Britain :—G 20C, 2BP, 2NH,
2IT, 2XY 2VQ. 2XM, 2BI, 5T%Z, 5HS,
5K7Z, 8MA, 5IS, 5IFQ, 5VL, 5MQ, 5WQ,
85Z. 5LB, 6RE. 60G, 6MU, 6RG, 6BR,

61A, 6YD, 6NI', 6.AR, 6BD. Aus-
tvalia :—A  2RX, 2BB, 2YI, 2YVX,
3DC, 3BQ, 3PN, 3MA, 3TM, 3KN,
SEN, 5GQ, 5H(:, 5DA, 5WIl, 5LF,
S5RM, 5KX, 6MU, 6GB, 6BU, 6AG,
7AA, TCW, 7DX, 7CS, 7BQ. Bel
gium :(—B Y8, B7, 08, V33 OII, Cli5,
B82. Dennark :—D TMT, 7XT.
Irance :—F 8EN, 8EA, 8BU, 8JRT,

8MN, 8ZMM, 8BA, 8CI’, 8Y0OR, 8DK,
8LGM, 8KG, 8IF, 8CA, 8VL. Italy :—
I 1BW, 1CO, 1MC, 1IPN. Japan:—
J 3AZ, KZB, 10Z, 1TS. Germany :—
K 4UHU, 4MCA, 4ABG, 4ACA,
4YAE, 4ABR. Sweden: — SMTN,
SMUK, SMUV, SMVL, SMSH, SMWR,
SMXV, SMXP, S2ND, S2NL, SDK,
SPM. Hollund :—N OPM, 0AZ, 0QQ,
OWR, OF¥P. Philippine Islands:—PI
3AA, 1HR, 1BD, 1DL, 8AA, 3AC,
WUAJ. U.8.A :—U 9MC, 2CRB,
6DAT, 6BUC, 6CUC, 6CVW.  South
Africa :—O A3E, A5Z, ABN, A3Z, AdL
1SR. Austria :—0 HL, KE. Miscel-
laneous :—S83SE, TPAV, KEL, BNSK1,
BNSK2, PKi, TPAW, OXZ, DNSC,
1B, LITIB, P9AB, LAIE, QST,
CS2YDC, 1DH, GWLK, SPMA, SKTR,
RINN.
(0-v-1 Reinartz.)
R. J. Drudge-Coates (Y DCR).

coo0o0
E. Dulwich, S.E.22.

Spain: — EARS6, EAR9, LARI1S,
EARI9.  Trance:—F 8IL, 8CP, 8QRT,

8BP, 80LO, 8DD, 8JD. Germany: —K
4XR, 4AP, 4YAE, 4XW. Belgium:—B
ka4, H5, 05, S5, America:—U TAAX,
TEU, WIK, WIZ.  Sweden:—SMUK,
SMVG.  South Africa:—0 A5X, O AS,
0 A6N., Denmark:—D 7JO, 7BD, TAW,
7Z2G. Holland:—N OVV, 2PZ. (reat
Britain: —G 2AK, 5)MS, 5KZ, 5US, 5\Y,
5AD, 5HY, 600, 6XL, 6YQ, 6ZA, 610,
6AI1, 6CL. 6VP. Northern Ireland:—
21T, 6MU. Miscellaneous: — SUC,
OXUA, KTC, PCRR, PCMM, PCTT.
(0-v-1 Reinartz) On 20 to 200 metres.
E. P. T. Miles.
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Wireless
Worla

Aids to Better
Reception.

HIGH-EFFICIENCY COILS.

It shouid be made clear that there
1s litdde advantage to he gained hy
connecting a coil of extremely high
efficiency directly in scries with the
acrial and  carth. The resistance
which must mevitablv exist in this
circuit is likely to excced very con-
siderably that of even an indifferent
inductance.

The good effects of low-resistance
colls are only appreciable when they
are used in a lightlv dampes circuit ;
for example, it is casy to sec that the
secondary winding of an H.F. trans-
ormer (comparatively loosely coupled
to the primary) and connected be-
tween grid and filament of a nega
tively biased valve, will be almost
undamped.  This is one of the most
ohvious applications of the low-

resistance coil.
[eNeN sl

OVER-AMPLIFICATION.

The use of three stages of I.F.
amplilication  miay, for ordinary
domestic purposes, be considered as
dangerous, duc to the risk of intro-
ducing distortion by overloading. In
the days of comparatively inefticient
valves and couplings there may have
been some justification for such an
wrangement, but it is now certain

that any signal worth amplifying
will give sufficient volume—as much
as  any ordinaxry  “‘power’’ or

““ super-power 7 valve can handle—
with only two stages, always pro-
viding that suitable components are
used. These remarks apply equally
to transformer and resistance ampli-
fiers.

A really accurate estimation of the
arid voltage swings likely to be dealt
with is a matter of some difficulty,
and, in any case, even assuming that
we have the necessary apparatus for
measuring the high-frequency voltage

A 23

set up across the grid and filament of
our detector valve, it will be neees-
sary to ascertain the average percent-
age of modulation at the transmitting
station before we can atrive at even
an approximate idea of the voltages
likely to be impressed on the grids
ot the suceessive vitlves in an ampli-
fiee. ' In spite of the difficulty of
making accurate caleulations 1t s,
however, quite possible, without going
deeply into the subject, to form a
good idea of what is happening at
cach stage under certuin stated con-
ditions, and it is interesting to trace
the progress of  signal  impulses
through a chain ot amplifying valves.
Ilven a superficial consideration of
this matrer will show that the use of
three L. 17, stages 1s likely to give risce
to scrious overloading.

Referring to 1'ig. 1, which shows
in the simplest ¢ skeleton ”” form a
conventional arrangement i which
the first valve (V,) operates as a
‘“ botton1 bend ’’ or anode rectifier
and the remainder as resistance-
coupled L.F. amplifiers, it is as-
sumed  that  the modulated high-
{requency input from the aerial (or
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Theoretical Diagrams

Simplified.

H. F. amplifier) has a value of o.3
volt.  Now, this cannot be considered
Ay a very robust signal; m fact, an
examination ot a typical valve curve
will show that a very much weaker
signal will not be rectified cfficiently,
and, moreover, for reasons which
need not be entered into here, it is
doubtful if rectification of such small
voltages will be reasonably distortion-
less. Tt 1s, in any case, fairly safe
to assume that a high-frequency volt-
age of half a volt represents the
smillest input likely to be dealt with
when the object is to obtain high-
quality reproduction.

Tf the detector valve is of the
modern ¢ high-amplification ”’ type,
it is reasonable to assume that an am-
plitication of 20 will be obtained
from the fivst stage.  Thus, allowing
a modulation of only 10 per cent. at
the transmitting station;, an L.I°.
voltage of about 1 volt will be set
up across the grid and filament of
the first L.¥. valve (V,). This will
probably be of the same pattern as
the detector, so, again allowing a
magnification of 20, we get a pul-
sating signal voltage of 20 on the grid

HT.+

V3

[ 173 w
5 3
= s -
L5 o Q
T 6.8.— ‘; | GB.— i

LT:-
i I‘Il “)

GB. PET)

Fig. 1.—Progressive voltage amplification.
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of the second amplifice (V,).  This
is quite as much as can be handled by
the ordinary power valve, which, it
should be realised, will, when cor-
rectly biassed, deal with voltages
twice that of the bias applicd ; this is
certainly not likely to exceed 10!
volts, and will probably be less.
From the foregoing it will be clear
that, unless we are willing to instal
a ““super-power 7’ valve, further am
plification is quite unnecessary, and
a third L.1°, valve is not required,
even to deal with the comparatively
weak input signal under considera
rion; V', may, therefore, be made the

Wireless
World

output valve, with the loud-speaker
in its anode circuit.  Should stronger
signals be desired, it would scem
preferable  to increase  the input
voltage when necessary by making
use of high-frequency amplilication,
rather than by adding a third L.F.
valve.  Moreover, it must be remen:-
bered that leaky grid rectification and
transformer coupling will give greater
amplification of weuk signals.

Retferring again to the diagram, we
will imagine that the third L.T". am-
plifier (V,) is connccted up as shown.
Allowing an amplification of 5 from
the preceding stuge, we get a yoltage

DISSECTED DIAGRAMS.

JANUARY 20th, 1927.

of 100 on the grid circuit; this can
ouly be handled by a valve of the
L.5.5¢ type with so volts bias and
several hundred volts on the plate.
Comparatively few amateurs are will-
ing to make arrangements for the
supply of current to such a valve,

Tinally, it should be pointed out
that an addition to the number of low-
frequency amplifying valves increases
the risk of trouble from oscillation
or howling. Even if this is not actu-
ally cvident, a multi-valve amplifier
may give rise to a particularly un-
pleasant form of distortion when it is
on the verge of oscillation.

Point=to=point Tests in Theory and Practice.

No. 57.—A Two-stage L.F. Amplifier.

The present series of diagramns is inlended to show simple methods of localing faulls in fypical
wireless receivers. Failing a sensitive galvanometer, it is sugdesled that a pair of telephones with a
small dry batlery should be used as an indicating device. These tests will show not only actual
Jaulls, but will reveal the small leakages which are so often responsible for poor reception and flat

tuning. Balleries should be disconnected before lesting.

2

The primary and secondary windings of
the first L.F. transformer are t(ested,
respectively, bhetween a and a, and b and
b insulation between the winding at ¢
and ¢. The insulation of the grid circuit
as a whole is shown between d and d
(with bias battery connection removed),

‘The complete anode circuit of the first

valve is tested hetween g and a;. Sections

of the wiring, including the transformer

primary, may be tested across the points

marked a and a', a' and a' o' and q°.

Continuity of the secondary is indicated
between b and b.

www-americanradiohistorv com

The anode circuit of the second valve is

tested between a and a with output ter-

minals shori-circuited. The insulation

of the large by-pass condenser should be

high, or there will be a continuous wast—

age of H.T. battery current; this is testel
between b and b.
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An Inexpensive

HI unconventional appearance of the Cosmos 3

valve set is the tirst feature to excite comment

during a preliminary examination. The designer
has cut adrift from the prevailing fashion of the American
cabinet with ebonite front panel, and produced a compact
instrument in the form of a railway waiting-room sandwicls
container. A more detailed examination’ will reveal that
there are many advantages to justify this form of construe-
tion. Considerable ingenuity in the arrangement ot com-
ponents has reduced the overall dimensions fo a diameter,
at the base, of 1oin., and a height of gin.—surely a 1e(oul
for a three valve set.  TFurther, the robust construction
and clean exterior ensure that tuning controls will not be
disturbed nor valves damaged (lmmor spring cleaning or
other perioels of domestic activity. 1'ew modern receivers
are so satisfactory in this respect.

Neither is the general effect spoilt by an untidy arrange
ment of batterics and lcads. A neat multiple cable con
nects the receiver with the H.L'., L.1., and grid bias
hatteries,  which are  as-
sembled in a crate specially
designed for the purpose.

In construction the receiver
is no merc assembly of com
ponents. It is obvious that
every detail has been carc
fully thought out before the
set was put into production,
for extensive use has been
made of special mouldings.
That this method ot construc
tion is justified in practice
is evilent from the low price
of the finished ]noduct.
There is, however, one disad
vantage, namely, that pro-
gressive detiail improvements
can only be carried out at
prohibitive cost where they
involve the alteration of
moulds.  Thus we find vari
ous rudimentary fixtures on
the present model which sug-

A 25

VALVE SET
B

‘ILocal and Daventry’

I'ront view of receiver with cover removed.

Receiver of Unconventional Design.

gest that, at some period during irs evolution, a crystul
detector was an importunt feature of the circuit.  The
circuit at present in use follows well-tried principles and
comprises a reacting valve detector with leaky grid rectifi-
cation, followed ])y two low-frequency amp 1fymg stages.
Resistance-capacity  coupling is used throughout, S.P.
18/G valves being recommended for the first two stages,
with an S.P.18 /R as the output valve.

Details of Construction.

The circular moulded base contains the coupling resist
ances, condensers, and leaks, and the greater part of the
wiring of the sct. T'he top of the base plate carries the
three valve holders, the tuning unit, filament rheostat,
filament switch, aerial condenser switch and terminals
for aerial, carth, and loud-speaker.

All tuning controls are mounted on a separate platform
raisedd from the hase on metal rods, some of which also
serve to carry the reaction coil connections to the interior
of the set.  The large central
Jdial operates the tuning con-
denser, which is of the oil-
immersed  solid  dielectric
tvpe, and is consequently
yather more stiff to turn than
the usual air-dielectric con
denser. The control at the
right hand side is a vernicr
condenser for fine funing,
and the corresponding kneh
on the left is for reaction
control.

Separate tuning units are
used for Daventry and for
the j00-500 metre waveband.
I'he design of these units is
particularly neat, and the
change-over from one wave

length range to the other is
only a matter of scconds.

The rectangular  moulded
base of the unit slides into
position between guides in
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Broadcast Receivers.—
the moalded base plate of the set and is held automatically
by two contact springs at one end and by a slotted spring
in the recessed base. Connection with the reaction coil is
made through two spring clips at each end of an chonite
cross-piece mounted on the reaction control spindle.  This
spindle is capable of vertical as well as rotary movement,
and is pulled up to release the reaction contacts before
removing the tuning unit.  In practice this device works
verv well indecd, and if the reaction connections are re-
versed  accidentally
when replacing a coil
-‘ the fact is immedi-

ately indicated by the
reaction pointer,
which does not then
fall on the scale hut
points In the opposite
direction.

Coi! units showing
reaction control
and method of fix~
ing to receiver base.

A series condenser is included in the aerial circuit, and
may be short-circuited by a screw-down tvpe switch on the
base. A similar switch is used to complete the filament
civeuit, and provides a firm contact of low elcetrical resist-
ance—a most important point when using 2-volt valves.

Lucid Instructions.

The installation of the receiver can he carried out with-
out any special wircless knowledge, for an informative
instruction book, illustrated with line drawings, is sent
out with earh set.  Adequate attention is given to the
question of oscillation, and instructions for care and main-
tenance are also supplied on a separate card.

Befure testing on broadeasting a series of routine tests
were apphied for current consumption, wavelength range,
and overall amplification.

Wavelength ranges on a rooft. aerial were as follow :—
Short Wave Uhnit. Long Wave Unit,
(No. 955703) (No. 955706)
Up 260-49) metres 1,400-2.550 metres
Down 360-540 metres 1,750-2,800 mctres

These are in good agreement with the ranges specified
by the makers, having regard to the aillowance necessary
for differences in aerial constants.

The current consumption of the set is high.  The fila-
ments take a total current of o.9 amp. from a 2-volt

Aerial Switch.

~
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accumulator cell, and a service of only 30 hours, or
approximately one week, may be expected on a single
charge of the 30 ampere-hour capacity cell recommendecd
by the makers.  Incidentally, the dimensions of the
battery crate preclude the use of a larger cell.

Grid Bias Valves.

The total anode current is 15 milliamperes, which is
too heavy a discharge for the small-type cells in the H.'L.
pattery. It 1s not difficult to aseribe a cause for this
abnormal anode current. A firther test showed that the
output valve (S.P.18/R tvpe) accounted for 12 mA.,
leaving only 3 mA. for the detector and first I..F. ampli-
fier.  Now the H.T. voltage on the last valve is 132
volts, and the maker’s own curves for the S.1.18, R valve
show that a negative grid bias of at least ¢ volts is re-
quired  to correspond with this anode potential, even
allowing for the fact that grid current does not start
mtil the gvid potential is raised to +2 volts, Yet a
arid bias battery of only 4% volts is supplied with the
set—just half the required value—and this fact alone
satisfactorily accounts for the anode current measured.
With the correct grid hias of
— ¢ volts, the anode current
would Dhe 6.5 mA., which is
quite a reasonable figure for a
valve of this type.

There is just one possible
excuse for the choice of such
a low value of grid Dias,
namely. that in course of time

the voltage of the H.I'. hat-
terv will fall and that —~g
volts would then introduce

distortion. Under present con-
ditions the fall of H.T. volt-
age is likely to he extremely
rapid. and there can be no

doubt that a tapped g-volt le——— o a=d
gridd battery and an additional P
paragraph in the instruction  gerew—down switch used to

break filament circuit. A

similar switch short—cir-

cuits the series aerial
condenser.

bhook  regarding  progressive
adjustment would hetter have
met the case.

In our opinion the quality of reproduction is verv
pleasing and will more than satis{y average requircments.
This fact will no doubt carry weight with musical people
to whom faithful reproduction is more vital than exces-
sive volume. Adequate loud-speaker volume can be relied
upon within a radius of 15 miles of a main station and
50 miles of Daventry when making use of a standard
outdoor aerial.

At L8 550 6d. (including rovalty) the Cosmos 3-valve
set represents good value and can be relied on to give
satisfactory service if a tapped o-volt grid hattery is sub-
stituted for the standard grid hattery.

Neeessary accessories add another £6 10s. to the cost,
while the moulded dustproof cover involves an additional
expenditure of ros. 6d. . The receiver is manufactured at
the Trafford Park Works of the Metropolitan-Vickers

Flectrical Co., Ltd.. and is distributed by Metro-Vick
Supplies, Ttd., 145, Charing Cross Road, Tondon,
W.C.2.
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Wireless
World

Events of the Week in Brief Review.

UP-TO-DATE MANCHURIA.
Munchuoria is making a bid for u place
in the world's ether by the ercetion of »
high-power wireless station at Mukden,
plans for which are being considered by
the Mukden Government.
cooo0

BROADCAST LICENCES IN GERMANY,

Germany is still a long way behind
Britain i the number of receiving
licences issued. Durmg December 39,442
new licences were issued to German
listeners, bringing the total to 1,376,564,
In this country there are more than two
million.

0000
NO WIRELESS ¢ ON APPRO.™

When Rupert Garnham, of Willesden,
pleaded that he omitted tu tuke out a
receiving licence because his wireless
reception was ** far from satisfactovy,”
the Willesden magistrate stated that the
Government made 1o provision for wire-

less on approval.  The defendant was
fined 20s.
ococCco
WIRELESS ABBREVIATIONS IN THE
NAVY.

New abbreviatious sec the light of duy
in the lutest edition of “ The King's
Regulations and Admiralty Instructions
for the Government of IT.M. Naval Ser-
viee ”’ now being issued to the Fleet
The last edition appeared about twenty
years ago. New abbreviations include
D/ for wireless telegraphy direction
finding and ““R/T " for wireless tele-
phony. There seems to be a loophole for
confusion between the latter and * R.T.,
which denotes range-taler.

cooo
NEW TRANSATLANTIC TELEPHONY
STATION,

Work is proceeding slowly but surely
on the erection of u new Post Office
receiving station at Kemback, a small
village in Fifeshire.  This stativn will
ultimately form the main receiver fov
{ransatlantic telephony.  An official of
the (i.P.0. informs us thut the present
receiving station at Wroughton, near
Swindon, will not be dispensed with, hut
will act as o stand-by for use during
breakdowns ¢r on occasions when atmo-
spheric  conditions prevent  favourable
reception at Kemback.

A 29

THE “* PARTICULAR PERSON.”

The Post Oftice allows a rebate when a
caller on the Transatlantic teiephony ser-
vice caunot speak to a " particular
person.”” If this privilege were extended
to the line service the Post Office would
lose heavily. ‘' Particular ”’ people gave
up ‘phouing vears ago.

0000

EXTENDING THE TRANSATLANTIC
TELEPHONY SERVICE,

Lhe official transatlantic telephony ser
vice continues to gain m populavity. At
1.30 p.m. en Satorday last the service
was extended in England to include the
area within a radius of abont 110 miles
from London, including the towns of
Bournemouth. DBristol. Gloucester, Wor
coster, Birmingham, Nottingham, Grant
ham and Boston (Lincs). Simultaneously
the service was extended in America to
include the States of Maine, New Hamp-
shire, Massachusetts, Vermont, Rhode
1stand and Connecticut.

A ¢ Report charge” of £2 has heen
instituted, and is pavable instead of the
ordinwry  chavge  when a ' particular
per=on 7 eall cannot be effected.

BLEAM TESTS WITH AUSTRALIA.

All last week the Post Office was en
gaged in conducting oficial tests with
the new Marconi beam stations at Grimns.
hy and Skegness for communicatiun with
Australia.  Up to the moment of going
to press we have been unable to elicit
fromt the Post Office any informuation re-
garding the success of the tests, bui
messages from Sydney indicate that the
stations are  working  satisfactorily du-
plex, the uaverage speed being between
150 und 200 words per minute for seven
hours. The official speed requirement
was 100 words per minute each way over
i period of seven hours, so it can be
seenl that the new slations arve acquitling
themselves well,

In Australia it is being found that the
best period for reception Jjrom England
s still in the morning, but it is hoped
that experiments now Ueing conducted
will nmprove conditions at other times
of the day.

o000
OSCILLATING LAMPS.

An unlooked-for fornm of wircless inter
fevence was mentioned by Mr. E. H.
Robinson in his talk on *“ Short Wave

WIRELESS ON AUSTRIAN TRAINS.

Passengers on

the express trains of the

Austrian Federal Railways can now enjoy broadcast concerts while travelling. A

small fee is charged for admission to the ** Radiowagen.’”

The above photograph,

showing members of the railway statf, was taken oa the occasion of the inaugural run.
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Vvansniitter and Receiver Design " at the
informal meeting of the Radio Society of
Great Britain and the Transmitter and
Relay Section on January 14th. The
speaker observed that short wave inter
ference was frequently caused by ordi-
nary electric lamps. He pointed out that
vacuam lamps are capable of sctting up
oscillations on wavelengths of the order
of 4.5 to 5 metres and recommended the
use of gas-filled lamps when experiments
are being conducted on ultra-short wave
lengths.
coocoao
COMMERCIALISING PICTURE
TRANSMISSION.

An iuteresting company was registered
on January 13th with the name ** Wire-
less Pictures, Ltd.”” The objects of the
company are to acquire any patents for
inventions relating to television and what
is known as * photo telegraphy,” and the
clectrical transmission and reception by
wire or wireless of signals, drawings,
ete. The nominal capital is £100 in £1
shares, and the subscribers ave J. M.
Sharp and F. R. Sprinz, both of 75-77,

shaftesbury Avenue, W.
00CO

WAVES OF ONE METRE.
A course of six lectures on *“ Short
Electric Waves” will be given by M.

J. H. Morell, M.A., on Mondays, at
6 p.m., commencing l'ebruaxy Tth at the
East Loudon Collefje, Mile End Road,
E.1. The lectures will deal with the ex-
perinental treatment of short waves trom
200 metres down to 1 metre, with demon-
strations. At the first lecture the chair
will be taken by Admiral of the Fleet Sir
Jackson, G.C.B.,, K.C.V.0,

The fee for the cowrse is 10s. 6d., but
students of the Engineering Faculties of
the Colleges und Institutious of the Uni-
versity of London can obtain free adnis-
sion tickets on application to the Regis-
trar of the College, Mile End Road, E.1.

[ eNeNe)

AUSTRIAN PICTURE TRANSMISSION.

Tests which are to be nndertaken by
the Austrian Marconi Company (Radio
Austria) jointly  with the Telefunken
Gesellschaft of Germany. and which it is
hoped will lead to the establishment of a
public service for the exchange of news
and  pictures by photographic wireless
telegraphy will be in connection with the
Karolus-Telelunken-Sicmens system, says
a Viemna correspondent of 7'he 7imex.
Tests made last year vielded good results,
hut these were only one-way tests, and
were therefore incouclusive.  The tests
now contemplated will be made over the
widest range of atmospheric conditions,
taking in hoth the spring and the autwmn
cquinoctial periods.

vooo
THE EDITOR’S MAIL.

Mrv. A. L. Basham asks us to draw
attention to an error in the spelling of
his name in the correspondence columns

of the January 19th issue.
coo0n

OBSOLETE COMMUNICATION LAWS.
In view of the extraordinary develop
ments ininternational  communications
during the past few years, particularly in

Wireless
World

A WIRELESS OUTFOST
The 600 ft. mast of FFD, the civil radio

station a few miles south of Beyrouth.

IN SYRIA,

It

is a spark station operating on 600 and

800 metres.

FORTHCOMING EVENTS.

WEDNESDAY, JANUARY 26th,

Radio Socicty of Great Britsin.—Ordinary
miegting. At 6 pam.  (Tea at 5.30.) At
the institution of Eiectrical Engyimecrs,
Savoy Flace, 1W.L.2. Presidentiol nddress
hy Sir 1. C. L. Hald(‘n, K.C.B., I'R.S,
VilLE.

FEdinburgh and District Radio Society. At

8 p.m. 4t 117, Georve Street.  Lec
ture: " Transfermers,” by Mr. Garside,
of DMcssrs. Ferranti, Ltd,

Muswell Hill and District Rodin Society.
At 8 powm. At Tollinuton School, Tether-
down, N.10. Lantcrn Leelure: “* The
Mﬂnu/ac(u‘rc and ‘l{lHlIf’Hll'Iué‘ of Dry Bat-
teries,” by Mr. F. Atkins, of Messrs.
Sienrcns Bros., Ltd.

Barnsley and l)isfri(‘t IVircless Association.
At 8 pon. At 22, Market Street. Ilivs-
trated Lecture: ™ Astrowomy,” by Mr. 1.
Fletcher.

Tottenham Wireless Society.
10, Brucve Grove, Tottenham, N.17. Lo
ture by Radio, by Mr. F. Dyer (G 611Y).

THURSDAY, JANUARY 27th.

Stretford nnd District Radio Society. At
Stretford Town MHall. Lecture: © Kfficient
L.+ Transformer  Amplification,” by
Messrs. Ferranti, Ltd.

North London Erperimental Tadio Soeigty.
Informal  meeting  wt 1, Duckingham
Arewwe, Whetstone. N.20 Demonstra-
tion: ** An Lxperinecntal Transmitter,” by
the Tlon. Scevetarn.

FRIDAY, JANUARY 23th.

At 8 pom. At

Tccds Radio Society. At 8 pn. At Collin-
sun's Café, Wellinglon Strect, Lecture by
Mr. . J. M. Bever, British Radio Re-

search Soctety.

Shegield and District Wireless Society. ¢
ihe Depurtuent of Applied Science, Si.
Ueorge's Square.  Lecture: " The Tonta-
Tum Rectifier.” hy Mi, D, W, Skinner,

Bristol und District Radio Secicty, At 7.30
pon. In the Physics Laboratery. Bristol
Unicersity. Practival Dewmonstrution of
Constructional  Work, by Mr. A, E.
Pendock.

MONDAY, JANUARY 3ist.
Croudon Wircless and Phuysical Society, At

8 por. At 128a, George Street. Lecture:
“Recent Decddopments  in Awmerican
Radio  apparatus,” oy Mr. G. Wuarner
arr.

Hnrlnru and Digirict Rtulio Society.—Lec:
tore:  Valve Curves,” by Mr. Phillips.
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regard to cable and wircless transmission,
the London Chamber of Commerce h’lS
decided that the time has arrived when
the constitution and rules of procedure of
the Tuternationul Telegraph Conference
should be remodelled in accordanuce with
maodern practice. A strenuous campaign
is to be opened to introduce reforms.
Complaiut is made thut Great Britain
has only one vote in the Conference and is
placed on an  equality with Albania,

[.ebanon, Luxembourg, Morocco, Ecua-
dor, and Senegal!
cooo
THE WIRELESS WHALER.
A numober of Antarctic whalers have

been fitted this scason with Marconi wire-
less telephone apparatus which has en-
abled them to adopt tactics in finding

and killing whales which would be in-
possible without this means of inter-
communication.

If one of the vessels so equipped sights
a number of whales, perhups after two
or three weeks’ searching, it can immedi-
ately inform the other ships in the same
fleet by telephone and all can make for
the best spot for hunting.

The Marconi §-kw. telephone sets fitted
to all the ships of the Southern Whaling
and Sealing Compuny, Ltd., and to other
whaling fleets, have been specially de-

signed for this class of work. Their
operation has been reduced to such a
simple proposition that they may be

worked by a harpoon-gunner in full kit.
Reception is by loud-speaker, so that
there is no need to remove head coverings

in order to use the telephonec.
c00O0

R.8.G.B. DIARY AND LOG BOOK.

With reference to the paragraph headed
“International List of Call-signs*’ on
page 70 of our issue of January 19th,
we understand that the R.S.G.B. Diary
and Log Book can be obtained from the
Publishers, Messrs. Printing-Craft, Itd.,
34, Red Lion Square. Holborn, W.C.1,
or through anv newsagent. Members of
the R.S.G.B. can oltain copies upon
application to the Hon. Secc. at 53, Vie.
toria Street, S.\V.1, on forwarding 6d.
to defray postage.

BOOKS RECEIVED.

4 Dortable Radio Direction-finder for
90 fo 7,70C kilocycles, by FF. W. Dunmore.
——D(scubm;, an instrument of the rota-
ting-coil type witin only two controls
{balancing and tuning), deswned for oper-
ating on wavelengths of 39 to 3.300 metres.
No. 536 of the Scientific Papers of the
Bureau of Standards. Pp. 22, with 13
ilustrations and dagrams.  Published by
the Bureau of .\t«md(nds. Washington,
D.C. 1 price 10 cents.

U.S.A,

Aide-Mémoaire du Radio-club de Frauce,
by A. Givelet.—Containing notes and
imemoranda on various compouents, dia-
grams of standavd receiving and trans-
mitting circuits, useful tables and data,
the Muorse code aud international abbre-
viations, and a glossary of technical
terns in French. German, English, Italian
and Spanish.  Pp. 190, with numerous
tlustrations and diagrams.  Published by
G. Budy et Fils, I'axis,
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WIDE RANGE BROADCAST SET.

Details of the Construction and Operation.

By A. P. CASTELLAIN, B.Sc, A.C.G.1., D.1.C.
(Continued from page 66 of previous issue.)

Y HE panel is made from lin. aluminium sheet,
L and the reason that the writer uses this material
in preference to cbonite may briefly be given as
lollows :—First, since the warne duty of a panel is to
support components, and not to insulate them, the
material used should he strong and one which does not
bend or wuarp as time goes on; secondly, in order to
climinate all hand effects, it is as well to have an earthed
metal screen behind tuning condensers aud reaction con-
trols which is automatically given by the aluminium ;
and, thirdly, an aluminium panel lin. thick is stronger
than a +in. ebonite panel and is very much cheaper.
Against these advantages must be set the one dis-
aclvantage that in certain cases the aluminium panel has
to be bushed. In this case an alternative arrangement is

to cut large clearance holes in the aluminium and to
use a strip ot ebonite fixed to the back of the panel
on which to mount the components which require insulat-
ing, so that the ebonite deals with the insulating and
the aluminium deals with the support of the components.

IFinishing the Panel.

In the Wide Runge set the panel has the additional
advantage of forming the common LT negative ¢ bus-
bar,”” and thus considerably simplities and shortens the
wiring.  The panel shoulil be bought cut to the size
shown in Fig. 5, and the various holes marked out and
drilled.  The finish given to the panel depends on the
tastes of the constructor; the panel may be rubbed
horizontallv all over with very fine emery-paper. or it may

*}‘/;r“—* = = 4% ‘ 4)s A
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Fig. 5.—Dimensions of the aluminium panel. A=>5/8in, diameter ; B—1/2in. diameter ; C=1/8in. dianieter countersunk for No. 4 wood screws.
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Wide Range Broadcast Set.—

be polished (which takes quitc a long time), or it may
be finished as shown in the photographs in last weelk’s
issue

JANUARY 20th, 1927.

The two screens which enclose the tuning compart-
ment should be made of about 24 gauge aluminium sheet
cut to the dimensions shown in Fig. 7. Do not forget
that one screen has a right-hand and one a left-hand

Fig. 6.—Details of the terminal strips.
B=7/32in. diameter ; C=

A=17/16 in. diameter ;
1/8 in. diameter countersunk for No. 4
wood screws,

This latter finish is very easy to do, and, in the
writer’s opinion, gives a very pleasing effect. It is done
with the aid of a piece of very fine emery-paper placed
over the ball of the thumb and given a half-turn twist
on the panel.  Very light pressure should be used, and
it 1s advised that experiments {irst Le tried on the back
of the panel. The slightly irregular effcct resulting
from this hand finish gives a more pleasing result than
the absolutely regular engine-turned finish. and, of
course, is infinitely cheaper.  When the whole panel
has been satisfactorily decorated it should at once be
lacquered with colourless lacquer, which will preserve
the finish indefinitelv.

turnover, as shown in Iig. 8. The
O o EoEL e R e R <]ixpensions of the ebonitc terminal
B | ) — v strips are given in Fig. 6. and the
p A1 B B 8 B8 B 8 Ve arrangement  of  terminals  and  the
Wl O - ¢ - ¢ & & 142 | dmngement of terminals
ca 5 o e - o B/ switch may be found from Fig. ro.
| Le o ) © < @ ) The panel should Le fixed to the
Yy — A SR Y »-ti,;.._ 3 " bascboard by means of the aluminium
MRS ST — 4 brackets. the terminal strips screwed on,
i and the various components (except C,
ol T e e =i and 1.0 T, T.. which are not vet
! B B 8 B B B A
1y é é & & & & s 9/2,, .
L C@ @C @c 1 /16
|
7

Fig. 7.—A sketch of one of the screens, showing the dimensions,
and alse the methed of strengthening by folding over the edges.

ready) arranged as shown in Fig. 8, and screwed down.
The valve holders Vyoand V., are mounted on din. hlocks

] 3 1/2

SCREEN

8

| G e S )

L 5%, i

Fig. 8.~—-Showing dimensions of the baseboard and layout of the apparatus

The letters such as Cy;, L;, V; placed against the various

€omponents correspond to those on the circuit diagram Fig. 1 (in Iast week's issue) and to those on the wiring diagram Fig. 10.
The l.tter P beside cach valve holder indicates the plate terminal,

A 32

www.americanradiohistorv com


www.americanradiohistory.com

VR @
. ) Wirgless
JANUARY 20ih, 1927. h\o/—\\///—/@l.ﬂnd 100

Wide Range Broadcast Set.—

ol wood to keep the HolL wiring elear of the haschoand.
but the holders of Vo and YV may he serewed down direct.
In IFigs. 8 and 10, between 7 and Y will be seen a hittle
strip ol chonite. carrving three pairs ol soldering tags

A view 1ooking down on the set, with cabinet and valves removed.

The way in which the Beeol former is mounted on the
two chonite legs may be gathered  from the sectional
sketeh, iz g, which also shows the mounting for the
rejector condenser o When all the components have
heen serewed down to the haschoard. the two sereens

The rejector coil illustrated here and in the photograph at the

head of this article is of suitable size for cutting out the longer wave stations such as Birmingham, while the photograph on the
cover of last week's issue shows the size of rejector used for 2LO,

which are used to position the flexible ends of the grid
Dras leads from V0 Voand V.

The Short-wuave Coil.

As owill he oseen Trom g 8 the three cotls T, 1.
and 1., are all wound on the same Tormer. which iz a
3in. diameter Becol Jormer, 6in. Tong. The ribs on
the former shauld preferably be grooved with 18 turns per
mnch on which to wind the

may be fitted. The holes drilled in the panel for the
sereen-lixing serews are placed  symmetrically, so that,
since the two-valve compartments are not ol the same
size, the fixing holes will not come in the same position
in the turnover part of the two sereens. For this reason
the firting of the sereens should he delaved until all the
components are in position on the haschoard,

As may be seen from the wiring diagram, g, g0, the

wire. Fhe grid coil T, con-
sists of 30 te 6o turns of 24
SOWL G single silk-covered s
the  acrial  coil s wound
over this on ebonite spacing
strips in the manner often
deseribed in 7 Wireless
1World, and consists of 14
furns of 38 S.W.G. tapped
at the 1ith turn. The re-
jector coll Is wound with
2 SWLGL sigle silk ware,
and consists of 23 turns for
the Jower (21.0) end of the
broadeast band or 38 1o 4o

EBONITE
BUSH

turns (or the upper (31710

ened.
Litz wire is not necessary,

but it might be of sonwe ad-
vantage lor positions /il i
a mile from the local station.

A 33

Fig., 9.—A sketch showing the mounting of the short-wave coils and the rejector condenser.
Although there is no need to bush the panel for the ebonite handle of the reaction condenser Gy,
it should be done to balance the bush required for the long-short-wave switch.
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Wide Range Broadcast Set.—

panel requires bushing for the condenser C, in order not
fo short-cireuit the single-grid bius cell G.B, ; but, since
the Lushing has only to stand 1d volts D.C., it may be
made from yyin. fibre sheet cut to form two washers, and

a strip hin. wide used to line the lixing hole iu the

Wireless
World

TANUARY 261h. 1027.

class, though all the valves used should be of the sume
filament voltage, since there are no filament resistances
incorporated in the set.  Four-volt valves are to be pre-
ferred to two-volt. and six-volt to four-, since the A.C.
resistance 0f a valve decreases with increase of filament
voltage, or the amplification factor may be made larger

L
|

]

RE

i:ﬁ]i-;-

opm
Lo

o]

L HTTI

* — +HT4+HT3 4 LT —

LOUDSPEAKER

Fig. 10.—The wiring diagram of the set.

in the latter.

panel. Fhe other two bushes in the panel may be turned

from 1in. cbonite rod, or the alternative arrangement of
sheet ebonite and clearance holes used.

Betore finally lixing the screens, the various soldering
tags should be attached, and the two half-inch clearance
holes cut out.  T'he positions of tags and holes may be
deteemined  from the wiring diagram, Ifig. 10, and a
zood view of one of the holes is shown in the photograph
at the head of this section of the article.

The wiring should present no difficulty at all with the
aul of IMes. 1 and 1o0.

The Valves.

As each valve has its own + H.T. terminal, various

tvpes may he used of the two-volt, Four-volt, or six-volt

The connections shown by dotted lines pass under the baseboard and are run in grooves cut
The lettering corresponds to Fig. 8 and to the circuit diagram Fig. 1.

for the same A.C. resistince for valves with larger
filaments.

‘The valves recommended by the writer by actual test
im the set are given in the following table :—

Positon. 2-Volt.

Vi PM.IHI. S PALSor 3a 8.T.6L
Vy PALILT. S P.MG S.

vy PAL2 S P.M.G 5

vy DAL s ! D.P.256

It will be seen that 'V is o bigh-amplification valve ;
V., since it is an L.}, amplilier, followed by a trans
tormer, should be a low-resistance and low-amplification

A 34
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Wide Range Broadcast Set.—

valve for quality purposes. V. although followed by a
choke, should preferably be of low resistance tor good
quality, and the output valve V, should, of course, be
of the very low resistance type.

When the wiring has been completed and tested for
accurzey, the set is ready to try.  Using one of the ubove
sets of valves, appropriate H.'['. values are 8o-120 for
V,: 120 for V,, V,, and V,, or, if more H.'I. is avail-
able, up to 160 for V, and V. Grid hias for V, should
be 6 to 7} volts, and about 10} and 18 for V, und V,,
the actual values, of course, depending on the valves
used.

Operation of the Set.

The reaction condenser knob should be turned anti-
slockwise (decrease reaction) as far as will go, and
the aerial and earth connected. To sct the rejector, pull
out the switch S, on the terminal block, thereby cutting
out the rcjector, and tune in the local station on the main
tuning condenser ; it is extremely probable that the signals
from this station will be too much for the set wwhen tuncd,
and will Le badly distorted ; Lut never mind this for the
moment. When the station is correctly tuned, as judge
by the noise from the speaker, switch in the rejector
by means of S,, and turn the rejector condenser (Co
slowly until the noise from the louc-speaker diminishes
and finally ceases. The rejector tuning shouid be quite
sharp, and when ncarly correctly set may be finally ad-
justerl Ly exchanging the speaker for a pair of phones
and tuning for minimum sound in the latter. NoTE.—l
is advisable to be very carcful about these final adjust
ments when wearing telephones, or temporary deatuess
may result if the rejector is not properly tuned !

When the rcjector has been correctly adjusted, the
condenser C, should be left alone, anrd the rejector put
in and out of circuit by means of the switch S..

The procedure for finding other stations is to rotate
the knob of the main tuning condenser (with the rejector
in cireuit, of course) and to turn the reaction condenser
in a clockwise direction zery slorody until the set is heard
to be near the oscillation point.

Alout half-an-hour’s experimenting with the scr in
various condenser dial positions will enable the constructor
to know exactly how far he may go with the reaction so
as to just not oscillate, and he may be «uite confident
that he cannot cause interference by accidental oscillation

WinellcSs;
World

11z

on the wavelength of the lneal station when he is search-
ing for other stations.

—

+HT.q

Va

»
L

O —~—

Fig. 11.—Showing an alternative method of connecting the tapped
choke Y in the plate circuit of V;. This method is rather better
than that shown in Fig. 1.

Tor the long waves it will be found that a little less
reaction is required than for the short waves, especially
when a good plug-in coil is used. so that even a hank-
wound, long-wave coil will work with the form of re-
action control used, although it is not advised. The coil
used for the average acrial should be No. 150, to cover

“from Hilversum to Daventry and Radio Paris.

To alter the tone of the set to suit any particular loud-
speaker or individual taste, various values for the con-
denser (', (Fig. 1) may be tricd.  This condenser is of
the clip-in type for this purpose. To raise the tone use
4 smaller value, aml to lower the tone use a larger value
for thns concenser.

This set enables practically full use to be made of an
outside aerial near the local station in order to receive
other stations, and on test on aerials at distances from
2L.O varying from under two to just over sixty miles has
fully justilicd that the design has fuliilled the conditions
required at the commencement of this article.

The set was wet designed for indoor aerial work,
although in London three ov four stations have heen well
receiverl on the speaker with a 1oft. aerial, but on ar
outdoor aerial it will cive manyv stations at really good
strength—cspecially afrer dark.

Indestructible Valves.

Testimony us to the mechanical strength
of Osram valves has been received by
Messrs., The General Electriv Co.. Ltd..

Co., Ltd., Mullard House, Denmuark St.
London, W.C.2.  The aim of the new
periodical is to provide those who have
no technical knowledge of wireless with

in a letter from M. T. J. Boyx, of
Siough. He says : © Recently my wireless
set was pulled off the shelf on which 1t
normally stands and fell 4 ft. to the foor.
The f{our Dbattery connections were
dragged from their terminals, which are
on a strip at the back of the set; another
strip taking the aerial and carth wires—
which was fastened by two serews at the
end of the set—was torn from its place.
a low-loss aevial coll former was broken:
two soldered connections tu the set be

A 35

D.E.3 and a D.1.3L. remained intact and
are  stitl fuuctioning  as  effectively us
ever.”’

0000

Set Construction for the Novice.

“Radio for the Million 7 is the title
of an interesting quarterly publication.
the first number of which has just been
issued by The Mullard Wireless Service

www.americanradiohistorv.com

simple details for building broadecast re-
ceivers. The first number deals with the
choice of a receiver and gives construc-
tional details, with blue prints, of the
“Franklin - P.AL “ Rodney  P.M.”
“Nelson P.M.” and the * Grenville
P.M.7 Radio terms are simply explained
and advice is given on the clinice of suit-
able valves. Copies can be obtained
through any radio dealer or direct from
the Mullard Wireless Nervice Co., Ltd.,
free on application,
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COIL TAPPING.

Air-spaced coils wound with copper
wire of helV) gauge are frequently
used in receivers designed for the re-
CPption ot short-wave stations.

A simple and effective method of
picking up contact with the turns of

FLEXIBLE
WIRE

~ SPRING
WASHER

Contact clip for short-wave coils

these coils is shown in the diagram. A
No. 2BA  phosphor-bronze spring
washer is soldered to the end of a
flexible lead, thus forming a clip
which can be forced on to the winding
at the required point.—W.C.B,

0000

SOLDERING TAGS.
Double-enled soldering tags ave fre-
quently made use of in constructing
modern reccivers, a tvpical example
being the H.T'. transformers used in
the ““ Ivervman's Tour ' receiver.

vy

J

Method of cutting double~ended soldering
tags.

These tags can be easily made from
strip metal by drilling a series of
equally spaced holes and then cutting
the metal obliquely, as shown by the
dorted lines in the diagram. Contact

JANUARY 261, 1927.

FQOM OUR

READERS

VALVES FOR IDEAS.

Readers are invited lo submit brief
details, with rough skeltches, where neces-
sary, of devices of experimental interest
for inclusion in this section. A dull
emitler receiving valve will be des-
patched lo every reader whose idea is
accepled for publicalion.

Letters should be addressed to the Editor, “ Wire-
less World and Radio Keview,” Dorset House,
Tudor St., London, E.C.y, and marked “Jdeas.”

strips from discharged flash-lamp cells
may be used for this purpose, or, if
preferred, strips may be cut from
ordinary tinned iron.—H. A. P.

©co0o0

“EVERYMAN ” SPACING STRIPS.

If a knurling tool of suitable tvpe
is available the ebonite spacing strips
required in  the construction of

A Section Devoted to New Ideas
and Practical Devices.

Making cbonite spacing strips for
“ Everyman ” transformers.

Everyman’’ transformers can be
quite conveniently made by the
method indicated in the diagram.
Strips of square section and of suit-
able length are first cut from ehonite
sheet. These are then held vertically
in the vice and cut diagonally with a
hack saw. Finally the go° edge is ser-
rated by means of the knurling tool
as shown. It is possible that less
pressure will be required if the tool is
warmed before use.—J. B. T.

wwwwoamericanradiohistorv com

SPADE TERMINAL CONNECTIONS.

Fhe annoyance caused by breakage
of flex wire connected to spade  ter-
minals of the kind shown in the
sketch may be overcome by haring the
wire, twisting and cleaning the
Stl{]l](,]a, l»envlmg back as at

—

A g

Strengthening spade terminal

connections.
and gripping the bare wire by the
lugs A and B onlv. The remaining

lugs are used to grip the end of the
msul.}tlon Lovexmﬂ, and a knot is tied
and adjusted to lie over the shank of
the terminal. By this means the
clectrical joint will be relieved of any
mechanical strains.—H. F. (.

cooo

INTERCHANGEABLE ANODE
RESISTANCES.

Users of anode resistances of the
large cartridge type who wish to try
higher vatues, from o.25 megohm up-
\\mds, which are usually of thc arid-
leak pattern, will And that the assist.

VALVE SOCKET

R e e S 4

Adaptor for small type anode resistances.
ance of a single valve socket will
render the two sizes interchangeable
if the holder for the larger tvpe is
retuined. —J. M. T.
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HE standardisation of i ?i

panel  sizes  would
save amateurs a great
deal of trouble by obviating
the need for sawing and
liling long edges straight
and squave, an operation for
which many have neither the
facitities nor the skill. How
ever good the design, a set
presents o very poor appear-
ance 1f the cdges of the
panc! are not perfectly true.
Every endeavour has been
mmade on the part of the
ebonite manutucturers to set
up o scries of usetul sizes,
and in co- opcmtlon with the Briosh
dards Association have drafted
panel sizes.

]

Stan-
a \(‘hcdule of standard

Lingineering

Standard Panels.

Criticism cannot Le made as to the suitability for
general set construction of the range sc lected, which in-
«ludcs panels for all the more populm sets and many
intermetliate sizes, vet until the manufacturers of ¢ ibinets
decide to muke cabinets only to the specified « Jdimensions,
the amateur must invariably undertake the task of squar-
ing up the panel. Another difficulty is that many ready-
made cabinets are not exactly correet to dimensions to
within the necessary limits of 1-64in., while others are not
)erfeLtly square, necessitating careful adjustment of the
panel to fit.

There is little chance of the adoption of standard
panels for some time to come, and the need for stan-
dardisation would ceiase to exist if every retailer would
provide himself with @ small power- -driven circular saw.
With the teeth carefully set panels can he cut exactly
square and to size. the ‘edyes l)cnw true and sharp and
almost tree from saw marks.

The equipment needed to square up a panel includes
a workshop bench preferably fitted with a large vice, a
tenon saw, a large medium-cut flat file, a straight cdge,
and some medium grade carborundum cloth. Assummg
that the picce of chbonite is only slightly oversize, it
should be clamped with its longest cdge just above the
jaws of a large parallel-jawed vice. The edge must not
project high abiove the jaws or the panel will vibrate,
though thu difficulty is perhaps overcome by working
only from end to end of lhc panel and al no time across
the edge.

An Improvised Vice.

[f a vice i& not available, the panel may be clamped

to the edge of a Leneh by means of two hard wood strips

A 39

Home Process for Making Panels

in Ebonite and Metal.

e
A

screwed In position with the edge of the panel about Jin.
above the top of the bench. If these battens do not grip
sulticiently to prevent the panel from slipping down under
the pressurc of the file, two nails should be driven in
under the bottom edge. Lo clamp a panel for sawing a
simtlar form of bqttemnv may be employed, secured to
the top instead of the snle of the Lench and with the
part to be removed just projecting.

With the source of light behind the panel, the straight-
edge. or steel rule providing it is as long as the pancl.
should be placed along the panel edge and slightly tilted
so as to reveal the hollows.

Filing Long Edges.

Targe nregularities are removed by cross-filing and
working down lo a line.  Final trueing up is effected by
stm(lmg at the right-hand end of the panel. holding the
file at an angle of about 45 to the pancl face :md sur-
facing the edge with a slow, finn cutting stroke, keeping
the file perfectly level.  Tor this purpose the panel may
he raised fto a convenient height as the filing will not
cause it to vibrate. The novice may find that a pencil
line near to the edge will serve as a guide and will indi
cate if too much s being cut away

Attention is next turned to one of the ends. A scratch
line is set out across the end as near to the edge as possi-
ble. using the steel square and a sharp-pointed scriber. It
the lirst edge is not true, then this line will be out of
position, white if working to the cabinet. the square should
e applied to ascertain whether or not a true right angle is
required.  As all dimensions are set out across the panel
from the true edge, it is advisable to mavk this edge with
a small centre-punch dot near its centre but on the back
face of the panel. "Lhe end is trued up by working down
just to the line, and the square should he used to ensure
the correctness of the right angle at the corner as well as
to check that the edge is square to the faces.

www-americanradiohistorv.com
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Preparing Panels.—

It is the opposite end of the panel that is next linished
to the exact length, the width being adjusted last.
Assuming that the ends are cach perfectlv square to the
fust long edge, then the width line as measured across
the panel from the two ends should be found to be exactly
SqU'dl'e.

To clean up the edges a piece of carborundum cloth
should be secured flat on the bench and the panel drawn
backwards and forwards wlong it with an even pressure
on both ends and standing perfectly vertical. A slight
extra pressure at either end will result in more cbonite
being cut away, sufficient to correct for anv small dis-
crepancies in the size or squareness of the cabinet.  Care
should be taken to keep the edges and corners perfectly
sharp, for herein is the difference between the work of
the beginner and skilled instrument maker, a distinction
which is readily observed.

Setting Out on the Front of the Panel.

As to locating the holes for the components, it has
often been said that one should work on the back of the
pauel, making long intersecting scratch lines; some
amateurs even go to the trouble of gumming a sheet of
paper to the back of the panel and using pencil and com-
passes.  If this were the correct method, then the «raw-
ings given in the pages of this journal are not shown in
their most helpful form. for they will require reversing
in applving the dimensions to the panel. There is no
need for long scratch lines.  Intersecting cross lines
should be less than kin. in length and drilled away, re-
moved by countersunking, or covered by dials, clamping
rings, etc.

Setting out on the front of the panel is preferable, as
the relative positions of the components and the appear-
ance of the layont can be better considered; fractures
around holes. should they occur in drilling, will be at the
back, while slight errors in location and which the eye
would readily detect cannot arise as ; result of not drill-
ing through at exact right angles 1o the face.

Applying a Matt Finish.

As to finishing the faces of a panel, the erroneous idea
that the best method is to use emery paper and oil is at
last losing favour. Such a process is good enough for
small jobs, such as ebonite hrackets and fittings cut from
the solid with limited surface areas, but for the entire
face of the panel it must be admitted that the effect is
not very pleasing, particularly as the poor finish is con-
trasted with the polished or sand blast knobs and dials
carried by the panel.  An oiled finish is not durable and
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smears to the touch even if rubbed dry. If oil must be
ased, then all traces should be washed ‘away with turpen-
tine, which will dry off and leave the ebonite clean.
Fine emery and other powclers can be used to produce a
matt surface, and carefully worked with a circular motion
will give a satisfactory result.

The best surface finish which the amateur can apply is
probably a scratch line effect by rubbing with a medium
grade carborundum cloth with a movement parallel to the
longer sides. A little thin oil may be used for the pur-
pose of holding the carborundum powder, but this again
necessitates washing off ,:\\'ith turpentine. The carhorun-
dum cloth should he wrapped round the face of a block
of woodl.

The lest practice is to purchase the sheet ebonite with
a finished surface, such as a good uniform matt free from
scratches or with a high polish reseinbling a buffed finish.
Carc is needed when clamping in the vice to avoid mark.
ing the surface, particularly if there is a chance of the
panel slipping in the jaws. A sheet of strong paper
wrapped round the panel will usually prevent accidental
scratching.  Sheet chonite and other insulating materials
are available with one face bearing a figured or ““ engine-
turned 7 design.  Thesc surfaces not only have a good
appearance appealing to certain tastes, but are more
durable and do not readily show discoloration or dust.

Metal Panels.

Ebonite was undoubtedly primarily adopted for pauels
owing to its insulating propertics. Good insulation bhe-
tween the few components carried by the panel is now
rarely required, yet the continued use of chonite is
accounted for by the case with which it is cut and drilled
and its absence of grain, such as would give rise to a
temsbency to split in one particular direction.

Metal panels have long been in use for general instru-
ment construction, and amateurs ace takiug an interest in
the possibilities of using aluminium. Hard-rolled alu-
minium sheet, lin. in thickness, is comparatively casy
to work, though [Linishing is a little dJifficult.  Small
circles on an aluminium surface look well when reflecting
light, and are produced by giving one complete rotation
to a piece of fine emerv paper under the thumb. The
positions for the cireles should be carefully set out by
ruling the panel with pencil line into &in. squares.  Two
coats of transparent hot lacquer should be applied to
protect the surface from corrosion.  Panels can similarly
be prepared from 3-32in. hard brass sheet and finished
in a like manner to aluminium, buffed, and lacquered,
or even nickel or antique silver plated.

TABLE OF RE(COMMENDED PANEL SIZES*.

6”20 6" Y 8 107
671 8” Thickness ;" 8 127
x| o
dgticn ' 97 12"
719 s
i W " 18"
éu': L‘t” Thickness }” 2"(}):’
e 932307 J
R 9" 36"

* British Engineering Standards Association.

Jr Thickness 7

]lg”'leg” } Thickness 1”

147 30”} Thickness }” :
247 36" | (for terminal strips) .

Thickuess +”

Specifieation No. 234.
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FILAMENTILESS VALVES FOR A.C. SUPPLY.

The Introduction of an Indirectly
Filament

HIERE are several forms of battery climinator
which can be considered satisfactory for supplying
anode current directly {rom alternating current

mains. Of the batteries required for operating a receiv-
ing set, it is the H.T. battery which is in general the
least satisfactory. It must be capable of giving a liberal
current output  at a high voltage, requires constant atten-
tion if of the secondary battery type, and is casily
damaged by accidental short circuit. Although giving
less trouble, the filament heating battery is costly to run,
is messy, and a spare charged battery must always be in
readiness.

The new K.L.I. valve of the Marconi
and Osram series. Instead of =a
heated filament, the cathode is in the
iorm of a coated cylinder, which is
heated from the interior.

Many endeavours have been made to devise methods for
filament heating directly from the public supply, and in
the case of direct current mains, the valve filaments can
be heated through a current-limiting resistance.  Where
several valves are used the filaments are series connected
and precautions tuken with regard to the correct adjust-
ment of grid potential.

A.C. Heated Filaments.

With alternating current a satisfactory solution is more
difficult.  Many amateurs provide for filament heating
with alternating current stepped down through a trans-
former, Lut although this arrangement can perhaps be
tolerated in the case of a single T..17. stage, it is un
doubtedly quite unsuited to the heating of the filaments of

A gt

Heated Cathode to Eliminate the
Battery.

high frequency and detecting valves. A better method
is perhaps to make use ot a thermionic rectifier and use
valves in the receiving set requiring a filament current of
less than r1oo mA. Another arrangement, and one in
which A.C. hum is absent, consists of an “‘arc’’ recti-
fier with an accumulator floating across its output to keep
the voltage constant.

T T 71 T 20
A.C. VALVE TYPE K.L.1
[ AMPLIFICATION FACTOR 7 18
IMPEDANCE 5300 OHMS
MUTUAL CONDUCTANCE ™~ /
[ 1-33 mA PER VOLT ] 16-
HEATER VOLTS 35
__HEATER CURRENT 2:0 AMP 14

et

14

-18 186 12 10 8 6 4 2 0 +2

The grid volts annde current characteristic show the K.L.I. to be

a go0d general purpose valve or with 100 volts on the plate it is

suitable as a moderate power amplifier.

With the object of running the valves directly from an
A.C. supply, a valve was devised some time ago in the
United States in which a heater operated from the mains
raised the temperature of a cathode which emitted
clectrons in the same wav as a heated filament.  This
valve has not attained o wide popularity. .

The Indirectly Heated Cathode.

Similar in general principle, yet of very different con-
struction, is the new K.L.1 valve, which has just been
added to hoth the Osram and Marconi series. It is pro-
vided with an indirectly heated cathode, the heater umt
being enclosed in a nickel cylinder some 1lin. in length
by lin. in diameter. This cylinder is sealed at the top
and extends over the heater, covering the supporting
wires, apparently for the purpose of avoiding any emis-
sion taking place divectly from the red-hot interior of the
unit.

T'wo narrow metal strips appear to lie along the eylin:
der on opposite sides. and the surface is covered with a
thin white deposit. A spiral grid surrounds the cathode
at a distance of about 4%in., and with a spacing of just
under +Lin. is the usual evlindrical anode.  The genceral
method of supporting the electrodes is unusual, being
inclined at about 43° from the perpendicular, so as to

www americanradiohistorv com


www.americanradiohistory.com

170

Filamentless Valves for A.C. Supply.—
avoul heat being directed towards the *“ pinch.”” Two
fins project from the anode, probably for the purpose of
facilitating cooling by radiation. A small disc attached
to onc of the plate supports is used to carry the
““ getter,” which is ignited in the process of exhaustion
and throws a mirror only over a small part of the globe.
The electrodes take their support entirely from the foot
tube, so that passing out at the base arc the grid and
anode leads, which conncet to the usual pins, the heater
leads, which are joined to the pins customarily used for
filament heating, whilst the cathode is connected (o the
metal cap which carries a screw terminal.  The cathode
is, of course, not in clectrical conncction with the heater.
Attention might be drawn to the nced for spreading out
the wiring of the receiver to avoid induction from the
A.C. carrying leads owing to the fact that the valve is
fitted with the standard type of socket. In fact, onc of
the heater leads carrying a comparatively heavy alternat-
ing current is brought through the glass pinch of the
valve alongside the grid lead, and the introduction of a
slight A.C. hum may probably arise owing to the cloge-
ness of these leads.

Good General Purpose Valve.

The valve possesses the characteristics of a moderate
power amplifier, although it is suited also for use in «
high-frequency amplifier or as a detector using grid recti-
fication. ‘T'he amplification factor in relation to the
A.C. resistance is unusually high, duc to the exceptional
‘“Ailament 7’ properties of the glowing heater.  The
average impedance is 3,300 ohms, with an amplification
[actor of 7, giving a mutual conductance of 1.33 mA. per
voit. It is interesting to observe that the emission slowly
builds up atter applying the heater current, which is 2.0
amperes at 3.5 volts, derived from a small step-down
transformer. At full heater current, five scconds elapse
before any emission is obtained, it slowly creeping up to
a maxmum after about 15 seconds. After switching
off, moreover, the emission continues for a few seconds.
Some ditfieulty arose during the process of testing the
valve, as it was found that for a constant heater current
the anode current for given settings of grid and anode
potentials very slightly increased over a period of half
an hour.

Heater Efficiency.

Tt will be noted that the heater wattage is 7. as com-
pared with, i the case of an average 6-volt dull-emitter
valve, 1 to 1.5. Assuming an overall efficiency of 30
per cent, for a small hattery charging rectifier and an

Athol Engineering Co., Seymour Rou.l,
Crumpsall, Manchester.  Leaftet decrip-
tive of the Athol TReversible Vaulve
Holder.  Leaflet dealing with the Arhol
Earthing 1'lug, Baseboard Coil Holder,
Loud Speaker Extension, ete.

British  General Manufacturing  Co.
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S. G. Brown, Ltd.. Western Avenue,
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accunlator watt hour efficiency of possibly 60 per cent.
it will be seen that nearly 8 watts are consumed from the
supply mains for operating a dull emitter valve.  As com-
pared with the heater fitted valve, the power taken from
the main is also probably of the arder of 8 watts.

No information can as yet be given as to the life of
the valve, though there is little doubt that it is at least
as durable as any. other tyvpe.

&
o S
2
4 mfds 4 mfds
HT.+ “ HT. - HT.+ ' HT. -
:4 mfds
{
H.T. -
' !
1
]
L o

Modified receiving circuit showing heater and cathode connections.
A positive bias is applied by means of a cell when using leaky
grid condenser rectification.

Tested in a receiver as a low-frequency amplifier in the
output stage operating a loud-speaker, no A.C. hum
could be discerned during the transmission, though a verv
feeble mains noise could be heard in periods of silence.
Such a hum is permissible, being less than that normally
expericnced when applying direct current to a set from
mains.  An important feature is that it can be used as
a detector with inappreciable ripple, and that in bring-
ing the receiver adjustments to the threshold condition
of oscillation the mains noise is not accentuated and is
practically undiscernible. In a stabilised transformer-
coupled high-frequency stage, weak signals can be tuned
in witheut the slightest masking by bhackground noise,
though listening with telepliones, following a single 1..T.
stage, one was aware that the mains were connected to
the receiver. Tn the hands of the amiateur the utility of
this valve will probably develop, and it is a great advance
towards the production of receiving sets working entirely
from alternating current supply mains,

“The Radiall Book,” dealing with the
“Amperite 7 filament  resistance, and
giving details of most popular cireuits
now used in Ameriea

E. K. Cule, Ltd., 513, London Road,
Wentelifi-on-Sea. Pamphlet regarding
the ELco High Tension Units for obtain-

f4d., “ Radio Woarks,” Brockley, Lon-  North Acton. W.3. Coniplele catalogue  ing H.T. from wmains.

don, S.E4  Jatalogue of  Biitimar (20 pp.) of Riown Wireless Instiraments, Rothierniel Radio Corporation of Great

Wireless Components, season 1926-27. Britamm. Ltd., 24-26, Maddox Street,
H.S.  Eleetrie. Ltd.,, Birmingham. Radiall  Company., 50-52, Franklin = Regent Sireet, London, W.1. Leaflet on

Leaflet dascribing  the valves of the

Cclron vange.

Street, New Yotk (London office : 24-26,
Maddox Street, Regent Strect, W.1.).

“How to Use RNoyal-Frost Pau-taly and
tem Radio Jaeks.”
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STEREOPHONIC RECEPTION,

Combined Use of Loud=speaker and Phones to Improve Quality of Reproduction.

By MANFRED VON ARDENNE,

HE reproduction in a loud-speaker of sound trans-

mitted by wireless is very often compared with

that of a gramophone. This is rather surprising,
since the characteristics of the diffcrent musical instru-
ments are, in fact, quite differently reproduced by gramo-
phone and loud-speaker. In one respect, however, Loth
gramophone and loud-speaker differ from the otiginal
direct reception of sound, and it is this common feature
of the two that leads to such comparison.

In the concert hall, sound reaches our ears from prac-
tically cvery angle, and the impressions reach our brain
with a certain difference in phase, due to the time sound
takes to travel the distance from car to car. These two in-
fluences combine to give us the effect of hearing from
several points around us at once. Both gramophone and
loud-speaker, however, lack this all-important phase-
difference, becausc there is only a single microphone and a
single diaphragm to receive and reproduce the sound-waves
impressed on the apparatus. The absence of phase-difier-
ence induces us to complain of the ‘“ gramophone-like ”’
reproduction of the loud-speaker, because the music of «
full orchestra reaches our ear with the unnatural impres-
sion of heing produced at one single point in space only.
Tor really natural reproduction, not only the phase-differ-
ence itself Is essential, but it must also constantly vary
so as to give the impression of hearing from several
points at once, the different points where the instrumenis
are placed. The echo effects present in a large hall must
also be taken into consideration, as has lately been suc-
cessfully done at 21O, where the writer had occasion to
sce the apparatus employed for the “ artificial echo.”

Introducing a Phase-difference.

At first it would seem that there are insurmountable
difficulties preventing a solution of this problem. Two
distinet transmitters and receivers would have to be em-
ploved, and that alone, of course, renders it impossible.
It is, however, quite practicable, as the writer has shown
as earlv as 1924, to produce artificially a constantly vary-
ing phase-difference at the receiving end without any
elaborate apparatus.  Thus perfectly natural stereo-
phonic reproduction of the original sound-waves is ob-
tained and the effect is most striking.

The circuit shows the simple arrangement by which
this effect can be produced. The requisites are a receiver
capable of giving good loud-speaker reception, an ordi-
nary loud-speaker, a pair of headphones (these should
not fit too closely), and a resistance variable between
about 100 and 4,000 ohms. The station should be tuned
to maximum strength on the phones, the loud-speaker
should then be moved away from the listener till a
slight ccho effect becomes apparent (about 1o to 15 feet
ought to suffice), and the variable resistance should then
be used to regulate the signal strength on the phones

A 45

till their effect on the ear is approximately equal to that
of the loud-speaker. . If these conditions have been ful-
filled, a marked improvement in quality of reproduction
will be noticed, due to the phase-difference introduced
by the distance between loud-speaker and phones.  This
phasc-difference also varies with the trequency of the

to

RECEIVER 100-4000n

o

L

Loud-speaker and shunted telephone connections for producing
the stereophonic effect at the receiver.

sounds reproduced, and thus a constantly varying differ-
ence in phase produces the stercophonic effect so superior
to ordinary reproduction.  The sound-waves seem to reach
our ears from all directions at once. It is of interest to
note, especiatly for transmitting purposes. that the stereo-
phonic effect is not lost if the phase-difference is produced
at an carlier stage in the microphone-loud-speaker chain
and only one reproducing apparatus is used to impress
the ¢ specially prepared ’’ music on ouv ears,

The writer also succeeded in obtaining the same stereo-
phonic effect on « gramophone'. Two distinct reproduc-
ing systems are used of similar characteristics complete
with sound boxes and horns.  The two necdles are placed
into the same groove, ubout 24 inches apart. Thus the
music produced in the one horn is always slightly behind
the other and a stereophonic effect is obtained.  The
effect may be varied by changing the distance between the
two needles.  Smaller distances weaken the effect con-
siderably, while distances above 3 inches produce an echo
and 4 inches produces an unpleasant effect.  For music
plaved with a quick rhythm, such as dance music, the
distance ought to be somewhat smaller than with slow
music, as, for instance, an organ recital. Although it is
not essential for the stereophonic effect, it 1s advisable to
use two separate horns, some distance apart in a hori-
zontal line. The difference in principle between these
two methods of obtaining a stereophonic effect is that for
wireless reception the phase-difference is produced by a
difference in the distance the sound has to travel in order
to reach the ear, while on the gramophone it is obtained
by actually producing the same sound at different times.
In both cases it is essential that the strength of sound
measured at the ear i1s equal from both sources. 1ln the

' The method was also discovered, independently of the
author, by H. Kichenmeister.
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Stereophonic Reception.—
case of the gramophone that means that the same necdles,
diaphragms and horns have to be used.

With most gramophones it is not very practicable to
adid another horn. In order to avercome this difficulty
an electromagnetic  pick-up device mav be cmployed
giving fluctuating currents corresponding to the undula-
tions in the record groove. These currents are then am-
plilied by an ordinary low-frequency amplitier and repro-
duced in a loud-speaker. The phase-difference mentioned
above can then be introduced by placing both needles on
the record and the signal strength from the loud-speaker
regulated till it is equal to that from the gramophone
horn. The true stereophonic effect will then appear. It
is interesting to note that the reproduction of the record
hy the electric sound-hox. followed by a suitable amplifier

Wireless
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and lowl-speaker, is markedly superior in quality 1o that
of the ordinary gramophone, hccause the scratching of the
needle on the record is reduced. Of course. both dia-
phragm systems can be changed in this way, and thus «a
most striking effect can be obtained by the use of two
amplitiers and loud-speakers.  The resulting quality of
reproduction combined with the stercophonic effect gives
the impression of heing present at the concert itself.
Additional echo eflects can then also be produced by vary-
ing the distance ol the two loud-speakers.  Since the
requisites are within the scope of every amateur construc-
tor, and because this field is comparatively new, wide
opportunities for interesting and novel experiments are re-
vealed. Wireless acoustics have been somewhat negleeted
and valuable information might be gained by experiments
with stercophonic arrangements of this kind.

CLUB

Too Much *“S.B.”?

That the B.B.C. has been indulging
in far tuo mueh ““8.B.” during the last
lew weeks was onc of the points raised
during an interesting debate on broad-
cast programmes at the last meeting of
the Bristol and District Radio Socicty.
It was contended that too much simul-
taneous broadeasting prevented listeners

from obtaining  varviety of programme
matter by changing over to another
station. Discussion also cenired on the

subject of talks, and it was considered
that the majority of speakers at the
microplione read too fast; moreover, it
was felt that general edueational talks
should not be given after 8.30 p.m. The
meeting was unanimous in the opinion
that the second news bulletin should
tlwayvs be broadcast at the same time,
viz., 10 p.m.

Hon. Secretary, Mr. S. J. Hurley, 46,
Cotswold Rouad, Bedminster, Bristol.

cooo

Southend Radio Exhibition.

The third annual exhibition held under
the auspices of the Sonthend and Dis-
trictc Radio Society was held at the
Southend High Sechool on  Saturday,
Junwary 8th, and proved a very success-

REPORTS

AND

TOPICS

Secrefaries of Local Clubs are inviled fo

send in for publication club news of general

inlerest.  All photographs published will be
paid for.

ful demonstration of the advances mude
1 amatear and professional wireless
durving the past year. The proceedings
were opened by the Mayvor, Councillor
W. J. Hockley, who expressed the
town's gratitude to the Society for re-
organising the wircless installation at
the Victoria Hospital.  The hospital's
six-valve set has been entirely rebuilt
by members of the Sociefy.

A feature of the exhibition was the
demonstration conducted by Mr. F. H.
Haynes, Assistant Editor of 7he Wireless
World, who experimented with a long-
range receiver with a speeial TL.F. ampli-
fying stage, which successfully operated
a large loud-speaker. The set proved its
capabilities by tuning, step by step, to a
large nuniber of stations without hetero-

A MULTI-VALVE PRIZE-WINNER.

The 10-valve superheterodyne set constructed by

Mr. A. Webb, which secured the silver challenge cup presented by the Editor of * The
Wireless World ”’ for the best amateur-built recciver at the Southend Radio Exhibition.

WWw:-americanradiohistorv.-com

dyning, transmissions being bronght in
with ample volume and good quality.

The championship prize of the exhibi-
tion was a silver challenge cup presented
by Mr. TI. S. Pocock, Editor of T/e
Wireless Woild. for the Dest amateur
workmanship.  This trophy was secured
by Mr. A. Weblb, whose ten-valve super-
sonic heterodyne set aroused the admiva-
tion of all visitors.

The prize-winners were as follow :-
High sSchool boys.—1, Mr. Britton; 2. Mr,

tenall.

Exhibitor under 16.—1, Miss Mayer; consolation
prize. Mr. Denham.

One-valve Set.—Mr. Thorp.

Two-valve Set.—Mr. Horsnell.

Three-valve Set.—1, Mr. Darvell; 2, Mr. Ball:
3, Mr. Sevmour: corsolation, Mr, Amller.

Four-valve Set.—1, Mr. Greenbury; 2, M.
Nicholls.

Five or more Valve Set.—1. Mr. A, Webb: 2,
Mr. Hallahau: consolation, Mr. Savage.

Coils—Myr. Hitcheock.

ILT. Accuamulator.—Mr. Knife.

11.T. Smoother.—-1, Mr. Lockhart; 2, My, Ward.

Loud-speaker —Mr. Jagged.

Cabinet.—Mr. (reenbury.

Transformer.—Mr, Matthews,

Championship Cup for best workmanslip Ly
member of the Society (given by Mr. Hugh
Povcock, Editor of The Wireless World)—Nr. AL
Webb,

. 0000
Dissecting a *“Straight Eight.”
Wednesday, Janoary 12th, was a

inemorable date in the annals of the
Muswell Hill and District Radio Society,
it being the oceasion of a demonstration
by the President, Capt. H. J. Reund,
M.C., AM.I.LEE., of the Marconiphone
© Straight Eight ' receiver, of which lie
is the designer. After Capt. Round had
explained the civenit used and the
niethod of neutralising the five H.¥.
circuits, the receiver was tuned iu to
various stations, while a daplicate iustru-
ment, which had been dissected, was
handed round for close inspection by the
audience.

Residents in the Muswell Hill district
who wish to join the Society are asked
to connunicate with the Hon. Secretary,
My, Gervald 8. Sessions, 20, Crasmere
Road, N.10.
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NEWS FROM

Two Stations at Daventry. i

Apropus  the announcement published
first in these columns a fortnight ago,
that Daventry will shortly condnet tests
on the ordinary broadeast waveband, T
now learn that for the purpose of these
experiments  the little  Northampton-
shire town will shortly have greatness
thrust upon it in the shape of a new and

powerful cxperimental transmitter dis-
tinet  from the present high power
station,

[eE=Nalal

The Last Word in Transmitters.

“ Daventry Jumior 7 will be ready tor
testing in three or four weeks’ time.
and will have a power approaching that of
5XN. The tests will bhe conducted out-
side the recular broadcasting hours. and
will probably be on a wavelength hetween
300 and 400 melres. Tt will he the last
word in broadeast transmitters, and will
incorporale new apparatus of special con-
struction  which  has  bheen undergoing
assembly for several months past.

[CRVEVEe)
Portable Masts.

The masts ave comparatively short, i.e.,
about 100 feet, are being put up in sve-
tions so that they will be easily portable
with a view to transferring the station to
another site if desired.

(oo oNe]
What the Engineers Say.

On the success of these tests will
largely depend the future of the regional
scheme.

Althouszh it is conlrary to engineering
practice to prophesy perfection, the
B.B.C. engineers on this occasion go so
far as to predict that if the regional
stations ave built on the same model as
“Daventry Junior,” they will remain
up to date for at least ten years.

oCcuo

Experienta Docet.

1f these predictions are corvect their:

importance can hardly be over-emphasiscd.
A regional scheme of a sort was con-
templated eighteen months ago, and
Listeners were hoping that by now the
millenninm  of alternative  programmes
would already have begun.  Perhaps it
is as well that hope has been deferved.
Since those sanguine davs when we
rushed at every new scheme like bulls at
a gate. we have learned several valnable
lessons.  We have seen the foundation of
a Furopean wavelength scheme.  We have
sectred o cowd deal of nseful data on
shielded areasx and other cuuses of fading.
Diaventry’s high power aerial has pointed
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By Our Specigl Correspendent.

¢ Daventry Junior’ — B.B.C.

and the Critics—Tackling the

Long Waves — Identifying

Transmissions—Developments
in America.

the way towards Improvement in design.
We have learued lessons from the dual
transinissions from Mareont Honse and
Oxford Streel,

Al this experience hax heen tuken into
account in designing the new station,

ococCcoQ

Throwing Out Ballast.

T think the B.B.C. are wwakening to a
1ealisation of certuin of those weakiesses

HUB OF AMERICAN RADIO.
ing showing the immense building, now

A draw-

under construction, which wilt be the
headquarters of the American National
Broadcasting Company in Fifth Avenue,
New York. It will contain an auditorium
studio with a capacity for 150 performers,
together with numerous other studios,
control rooms and offices.

-www americanradiohistorv com
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ALL QUARTERS,
in the avangement ol programmes  to

which our daily Press has su tactfully
alluded.

At the present moment the evemng is
divided into practically two programmes
the fiest, of o lighter nature, from 7.45 t.
8.45 p.m.. and the second from 9.30 untit
closing down. The second is intended ti
provide items of a more serions character
As a step towards lightening the Toad, tha
B.R.C. will, T understand, drop ile
8.45 p.m. classical recital within the mext
Tew days.

0000

Union Internationale Tackles
Waves.

Having  broken  the back of  the
Faropean  wavelength  problem s 1t
affected the 200-600 metre waveband, the
Union Tuternationale de Radiophonie ix
now out to {ackle the problem of the
longer waves. A conference of  the
Union opens in Brassels to-day (Wednes-
day), and deliberativus will be continued
antil - Naturday, Representatives  mo
attending from il the principal liuropean
countries.

I undevstand that suggestions are to Jw
put  forward regarding certain expen
wental  transmissions  on o long  waves
which it is hoped will lead to a solution
of a problem which has been vrowing
apace.  There wve now neanly  thirty
Lroadeasting statioms warking above 600
metres in Furope alone, :nd it is hardly
surprising that, with the broader tuning
which the longer waves involve, inta
ferenee is beeoming more marked

0000

the Long

Identifying Stations,

The conference will also consider the
gnestion of interference by local trane
wavs. eleetrie motors, ete,, both from its
technical and Jegal aspects.  Steps will
be taken towards establishing an inter-
niational svstem of call signs by which
stations may be casily identified in the
intervals hetween programme  items.

[aNoNale)

America’s Broadcasting Network.

The National Broadeasting Comipany of
Aneries has christened the two divisions
of dts chain svstem of broadeasting hy
the names of the “ Blue” and ““Red '
networks.  The ¢ Blne Network,” which
has WJZ at Boundbrook as its kev

station, ineludes station WBZ, KDKA,
and KYW. while the “*Red Network.”
with WEAF as  jts  centre,  includes

<lations WIEET, WRC,
WWJ, WSAI, WGNX,

WOAR, WTAN,
and KD The
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famous WGY, Schencctady, is the lutest
recrmit  to the National Broadeasting
Company’s system. It joined their ranks
on January 1st, and many of its pro-
grammes will be provided by that com-
pany.  WGY will be included in the
‘Red Network,” and for the present
there will be no change in its broadcasting
hours.
NGO

* Disgusted ** Takes a Hand.
There may be strange happenings in

Glasgow on February 4th, for on that
night 58C will broadeast ¢ My Pro-
gramme "’ arvanged by ““ Disgusied,”
‘“Fed Up,” *““Bored to Tears,” and

““Give us London.” If this charming
quartette fails to hold the attention of
listeners T can imagine the Stution Direc-
tor rubbing his hands with well-merited
glee.  From all I hear, Glasgow has
“ asked for it.”
coa00
Answers to Correspondents.

““ Boren,” Borrox.—I fear you are

wrong. The B.B.C. still broadeasts a
““turn ” which never receives criticism;
it is known as the Announcer's Good-
night.

*“ Consrructive  Critie,”  Pupsey.—
Your suggestion that the B.B.C. should
cut ount anything which involves speech
or music is not a sound one.

“Uxcre,”  Loxpox, W.C.2—-Try o
Labour Exchange.

Mr. Awncus MoHagers, Aperpees.—-
Licence fees are not returnable.
[slsR o)

A Hampstead Night.

The Hampstead district has  other
inlerests bestdes those in which Bank
Holiday crowds are conceroed. and those

[Reproduced by courtesy of “ The Star.”

GETTING OUT A SNAPPY PRO-
GRAMDME. This carteon, published by
our esteemed contemporary, * The Star,””
gives amusing expression to the general
outcry against the * uplift ' element in
recent broadcast programmes.

interests should provide good material
for the broudeast on Jannary 27th, when
descriptive matter and light muasic will be
heard by listeners.

Wireless
Waorldl

Sunday, January 30th,
Loxpox.—Popular  Classics — Ld-
ward Isaacs, pianoforte,
Carprrr.—*“ The  Waterlily,” by
Sir Frederick Cowen.
Monday, January 31st.
Binsinahayx.—The Olof Sextet.
Borryesouri.—Fantasies.
NEWCASTLE. — Stanley
Quartet (vocal music).
Grascow.—“ Martha,” on opera,
Tuesday, February Ist.
Loxpox. — B.B.C. International
Concert, relayed from the Grot-

Beckett's

rian Hall, London. {C'zecho-
Slovakia.)
Carprrr.—“ Elias and the Mush-

»

rooms "’ (play in one act).
Bevrast.—Popular Grand Opeva.
Wednesday, February 2nd.
Grasgow.—“ Young Heaten’” (u
play in one act).
ABERDEEN.—Scoltish Programme.
Thursday, February 3rd.
Loxpon.—B.B.C. National Concert,
relayed from Albert Hall.
BourvesouTH. — Service for the
Nick.
MaxcHesTtER.—A Chamber Concerl,
ot Mendelssohn's Music.

Friday, February 4th.
Loxpox.—“The Chinese Puzzle.”
Brrarneuaym.—Russian Composers.
Canprre.—* The Merrvmakers.”’ 2

Saturday, February 5th. B
LonpoN.—Wireless Military Band
playing Nutional Dances.
NEwcASTLE. — Fragments
“Franz Lehar.”
Brreast.—Concert relayed from the
Wellington Hall.

from

The B.B.C. in 1926.

Figures for the year 1926, just compiled,
show that the total programme hours
were 65,870, giving the average hours per
week per station as 59. The average
percentage hreakdown was .07, Assum-
g an average year's transmission  of
3,600 hours pev station, .01 per ceni.
hreakdown represents actnally only 18
minutes’ break in broadcasting  during
the whole vear.

ooon
The Psychic * Mike.”

Readers  who remember the dismal
failure of the last experiment in wassed
telepathy. when a group of celelvities
m a London hotel were asked to divine
the thoughts of the listening public who
had been divected to think about certain
objeets specified by the 2LO announcer
will hardly be thrilled by another expenri
ment to take place on Februavy 16th.

On this occasion the rdles will be
reversed, the broadeast public being asked
to fathom the sapient cerebrations of a
number of distinguished scientists locked
in a room near Savoy Hill.  Sir Oliver
Lodge will be master of the cerenonies.
and the expeviment will he conducted
under the auspices of the Psychic
Rescarch Society.

WVWW américanradiohistorv com
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More Wavelength Changes.

Further changes in the wavelengths of
B.B.C. stations took place on Sunday
last. The stations affected and their new
wavelengths are as follow, the original
wavelengths being shown in brackets :—

Metres.
Birmingham 326.1 (491.8
Bournemouth 491.8 (326.1
dinburgh 288.5 (294.1)
Bradford .. 252.1 (254.2)
Hull 3 o .. 294 (288.5)
Dundee 1 H .. 294  (288.5)
Stoke ] o .. 294 (288.5)
Swansea .. 294  (288.5)

It is still too early- to decide whether
Birmingham listeners will accustom them-
selves to such a sweeping drop, but there
can be little doubt that Bournemouth
will relish the freedom from spark jam-
ming  which has troubled south coast
listeners for many months past.

GOoOoOn

Golf by Wireless.

Charles Heslop and Company, whose
golfing sketch has been performed in
almost every part of the world, will give
a broadeast performance of the gketch on
February 7th.  Other artists to he
heard on the same daic are Elsie Car-
lisle, with Bobby Alderson at the piano,
ind Edna Thomas in negro spirituals.

000

More About Hamlet,.

‘“ Humlet’s New Job” s the intri-
guing title of a broadeast by Canon
Wilkinson from the Aberdeen station on
Febroury 8th. Hamlet is generally con-
sidered not only as the hero of what many
regard as Shakespeare’s greatest play, but
as a character who would be out of
place in any but his own time.  Cunon
Wilkinson is to let in a fresh flood of
light on the famous Prince of Denmark

[seNeN0]

A Jewish Concert.

A Jewish concert is to be broadeast.
from 2LO on February 2nd. On the same
evening Mr. P. G. Wodehouse, the well-
known author, will present one of the
“ My Programme ’” series.

[elooNe]

A War Talk,

“War Experiences Afloat’™ is a sub-
ject on which Captain Gregory will speak
from Dundee through all the Scottish sta-
tions on Janvary 27. He will deal with
the exciting and amusing side of his
adventures and will tell how the weather
was as great an enemy as Germany, so
far as he personally was concerned. As
harbonr master, Captain Gregory is now
enjoving a little leisure from the bufleting
of the waves.

000C0O
A Duplicate Cast.

When WGY, Schenectady, recently pro-
duced the Gilbert and Sullivan opera
“H.M.S. Pinafore’ a duplicate cast was
employed, the speuking parts being tuken
by one group of artists and the singing
parts by unother group.

It is a little difficult to understand
why this was so, though the idea might
be adopted over here in order to find
jobs for the artists who are supposed to
have lost their occupations through the
malign influence of broadcasting.
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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.

ARRANGEMENT OF PROGRAMMES.

Sir,—It is a pleasure to respond to your appeal for views
upon the allocation of matter in the B.B.C. programmes, as I
concur in your view that the programmes at present ave too
sCruppy.

I think the present outburst of ecriticism is mainly due to
this canse, and that last yeur’s arrangements were decidedly
preferable, as one could select evenings when the programmes
appealed to one’s taste.

My own feelings are that the old B.B.C. were approaching
the ideal except for the quality of the artists, who, we are
assured, were often of poor stunding as financial considerations
precluded the best being invariably presented.

T am by no meaus convinced that it would not be better to
concentrate on this weakness rather than provide alternative
programmes, w«s I fcel that too much listening is not good for
“high-"" or ““low-brow,” und the alternative programme may
Jead to loss of liceuces through sutiety. Morcover, T am rather
appalled at the possibility and result of the wireless service
providing a continuous stream of inanity for those who fill the
correspondence  columns of the mnewspapers with  violent
complaints.

It is to be hoped that this great service will never be
reduced to the intellectual level of the cinema, us so many
desire. I am glad that you have not opened vour columus to
such criticism, and in your Editorials have awavded praise and
blame in just measure. W. J. SKINNER.

Cheam,

January 12th, 1927

Sir.—May 1 express the hope that you will continue your
hrighter programme campaign? One hour of amusement, half
an hour of news, and three hours of education are not likely
to do the trade, the wireless Press. or the listener much good.
At the end of the present fype of programme I feel like a
child who has been let loose in a confectioner’s shop and given
repeated doses of castor oil between helpings; a sort ot
mental indigestion. Also, I object strongly to the idea of a
sort of board of very superior individuals who say to me ‘* for
being a good boy you shall have a little amusement this even-
ing, but only on condition that you allow us to educate vou
for the rest of the time.” Listening used to be one of my
favourite pastimes. It is now becoming an absolute bore.

January 14th, 1927 C. H. G

Sir,—Your Editorial to-day on B.B.C. programmes hits me
right where T tive,

It happeus that I have had the opportunity of listening to
the Berlin programmes—in Berlin—for months on end, having
at that time no alternative, and on comnparing the two arrange-
ments feel bound to say that our programmes secm to me
speclkled and unnecessarily difficult to mnemaorise.

1 suppose the majority of listeners listen between 4.30 p.m.
aud 10 p.n., or some portion of this period.

The Berlin programme was as follows :

(1) 4.30 to 6 p.m.—Concert,

(2) 6 to 830 p.m. (7.30 p.m. on opera nights). — Talk.

(3) 8.30 to 10 pan. (or 7.30 to 10).—An entertainment, of
which oue could say at once I listen or I do not.

Although T have now been listening uninterrupledly to the
B.B.C. for fifteen months, T have never been able to feel so
comnfortable as to whether I shall listen or not, There is nearly
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always one item I should be sorry to miss, and I find it rather
unsettling.  Try to tabulale our prograinmes and there are
too many numbers.

After ull, from entertainments once a month fo once a duy is
quite a jwnp, and we need not be so greedy.

There is one other point you do not mention.

How often one goes round the dial—Tondon, Birmingham,
Cardiff, aud Bonrnemouth (my no-trouble stations)—only to
find they are all doing the same sort of thing at the sume
time. I do not, of course, mean the S.B., which I recognixe
as a necessity ; what a chance for an alternative—for the valve
user—is missed heve, W. E. CASTENS, Lt.-Col.

Wallingford.

January 12th, 1927,

Sir,—My opinion about the progrummes is, that they huve
heen cut up into such small pieces, nothing but scraps. It was
delighttul to have the news at 6.30 p.n., but the “extra time
seems to have disorganised the programme. No longer can one
say : < There is to be a good concert or play to-night, come and
listen.”” If there is one it takes place when one wants either
to go to bed or dance. The second mews at nine o’clock, T
think, cuts into the evening, :lthough T suppese it may suit
country districts.

In crilicising the construction and material of the pro-
grammes T always feel that what I should like personally wounld
perhaps appeal to only a small minority, and I think our own
choice would soon pall. T always feel indebted to the B.B.C.
for aiving us a fine selection of all kinds of music, and if they
had had the funds we should have had better artists. Now
that the corporation has a higger vevenue I trust that we siall
have the hest in cvery branch, Of course I realise a Jnl will
have (o be spent on the *‘ vegional 7 scheme, and even with
two programmies {o choose from T am afraid not evervone will
be salisfied.

As Por the talks they have increased and hecome stodgy, and
I am sure the tived worker with a crystal set must be boved,
and T am veally sorry for the children. Why should they have
school again? From the child’s point of view halt the joy
was {6 hear vour own pet * Unele’s ’ voice and have surprises,
not everything ent and dried, and mapped ont weeks hefore-
hand.

1 wnst apologise for (his long letter, but I have the welfare
of broadeasting very much a® heart: having heen a constant
listener for three vears T feel T can and am entitled to eriticise,

London, W.8. A M. J SHORTER.

Januvary 16th, 1927,

Sir,—I quite agree with vour programine suggestion in this
week’s Wireless World. 1 enjoy the B.B.C. programmes very
much, though, of course, not all equally; there would be some-
thing wrong either with me or the programmes if I did; but
at thoe same time I think the B.B.C. are making a mistuke in
frving to please all the people all the time; a feel sure they
would give even more pleasure than thev do to the vast majority
of their listeners of thev followed yenr suggestion and gave
cach section of their listencrs u veal treat on one ov two nights
each week, I eannot listen every evening, bhut could easily
arrange my time so as not to miss the programmes which ave
most atlractive to me personally. I buy the Zadio 1'imes each
week and liave always tried {o do this; but it would be much
easier and I should not miss so many ilems I should like to
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hear if theve were less chopping and chunging with half-an-
hour of this and half-an-howr of that, with no attempt at
continuity.

I am a member of the Wircless League and a vegular reader
of The Wireless World and The Listencr. I am writing to the
Wircless League to call theiv attention to your article, as I
feel sure it cxpresses the opinion of very many listeners.

Stockport, H. ANDREW JOHNSON.

Jannary 13th. 1927,

AMATEUR INTERNATIONAL PREFIXES.

Sir,—I think it a great pity that this list was presented  to
come to force 7’ in alout three weeks without proper time
for eriticism and amendmment.

Those Governments, like our own, whe have given recogition
to the amateur arve fullv entitled fo obiject to their existing
arrangements heing upsot at the helest of a foreign body. It
s nos likely that conutries with strong aatioualistic ideas will
agree 10 being lnmped together, as is blandly proposed for ET
(Poland, Esthonia, Latvia, Courland, and Lathnanta).

The wmazing pait of the proposed scheme is the way in which
the coantries ave named, withou! apparent rhyme or reason,
Why mention all the French and Italian colonies separately,
yet dismiss all the native States as * India 77 Why allot a
separate group {o places like Greenland, Afghanistan, Eritvea.
wlile grouping together Zanzibar and the Soudan, a thonsand
miles apart?  Where is EZ, the zone of the Straits?  Consulta-
tion of auy stamp cutalogue would have shown =evernl amissions
in Eurape, vet, thangh Monaco amd Andorta are mentioned.
why gnore San Matcino, Liechtenstein, and Danzig, 1o say
nothing of Movesniet ?

Seemy that the Europe group is fully allotted. I have said
enough to thspose of the optimistic claim that * the present
plan provides for every countey i existence.”’

It is to he hoped that ro attempt will he made (o adopt the
present incomplete plan, and that ne similar plan will be pre-
sented withont more caveful consideration.

A HINDERLICH (G 2QV).

London, N.W.2.

January 15ih, 1927.

Sir—You pullish on January 12th a list of Amalewr Inter
national Prefixes, suggested Ly the T.AR.U.

I do not know the general opinion of British ¢ hams.” Lut
those in this area regard tho plan very unfavourably. Granted
that from an Awerican point of view E(} may be adl right
for Brituin, over heve, G, GT, GW, and GC are of the oreatest
use and importance.

ET heve would be most confusing to any G station.

It is typically American to give Austris EA, when ceveryone
knows that O (—— — -} is the Austrian’s own way of spelling
Austria, which, to my mind, is much more suitable.

I wonder if such hodies as the T. & R., J. des E., R.B.. etc..
have been consulled, and what rheiv opinions are on the
subject ?

While on the subjeel, why is it thal the British Post Office
alone will not sanction the use of giving the prefix of the
“called station ”” followed by that of (he ““ calling station
without the © de * intervening?

Every other country dees chis. and as the prefix is alwavs
given i oany case. what is to he gained by bringing in what
often leads to confusion?

For example, 2AB GI-G 6AB means that Northerm Ireland
is being called Ly Britain.

The inclusion of the ““de’ very often means that the G
in taken as part of the call, and it takes time to explain that
the station is G2AB and not 2ABG.  As Britain is so far ahead
in many ways. why this black spot in the amatemr world?

Aunother hittle question—Why is every country in the world
using ““ CQ.” when here we in Dritain are not allowed to send
a weneral call?

I have no axe to arind agaiust the ““ powers that be,’” as I
Liave received nothing but courtesy from them, but I do think.
if they were approached in the vight wav and spirit, they
would xee that we British “ hams ™ wounld play the gawme, and
could be brought into line with the vest of the amatear tiavs-
mitting world.

JANUARY =6th, 1927.

I mention these two points in the hope that ~umne move may
he made in the matter by the R.S.G.B. and other such bodies
in a combined effort, as it the matier were put to the © powers
that be ”” hy a representative body I am sure a sympathetic
understanding would ansue. A M. IHOUSTON FERGUS

Jeveev, {G2ZC).

January 16th, 1927,

MODERN AMPLIFIER PERFORMANCE.

Sir,—The letter of My, Symes in yonr issue of Junuary 12th
raises an interesting point concerning the cone loud-speakers
now being manutactured by several firms, Messrs. Burndept.
being among the muber.  These speakers, as vou are doubt-
less awarve, are wound to a D.C. resistance of 750 ohms; in
the original mode! made by the former Western Electric Co.
the loud-speaker and output transfornner of the special amplifier
were made to suit each other. Now the firms natking  this
type of speaker still keep to the 750-ohni resistance, and suguest
it is more suitable tu modern power valves,

Now I do 1ot know the A.C. figures of the “ Kone loud-
speiker, but 1 have some figures for two other makes of loud
speaker given hy the makers, the Sterling “ Primax,” 21,000
to 23.000 olims at 800 cveles, and 30,000 ohms at 1,000 cveles
for the lavge model ~*Amplion.”

Now the impedance ot 100 eveles is obviously going to he
sonewhere about 2.500 to 3,000 ohms, so that the 2,000-0hm
D.C. vesistance is certainly none too high fov even a 3,000-olun
vilve.  In consideration of the above it seems extraovdinary
that loweving this already low impedance is pub forward as o
step an the vight divection; it would seem that it shonld e
constderably raised to do full justice (o the low notes.

It practice T find a 3,000-0lim vulve gives a decidedly Letter
tone on w 2,000-0hm Ioud-speaker than does the usnal 6.000 to
8.000-ohm valve. C. M. KEILLER,

Cookliam Dean,

Jannary 13th, 1927,

Siv,—Mve. W.oSvines, in a letter in the January 12th iseue uf
The Wireless World uuder the alove heading, {ouches upon
the sabject of Joud-speaker and anplifier output impedances.
and states that the generul tendency is to use an ontput valve
of too high auw impedance. Now, while this may be true with
certain loud-speakers, T ventire to suggest that it is not Ly
any means the case with the moderu coil-driven free-edged conc
type of loud-speaker, and that for the operation of sueh instvn
ments  the outpnt impedance of the amplifier should o
deliberately kept up.

The reasoniug on which this opinion is based is as follows :
The appureni inpedance of the spesch coil is lowest at some
intermediate Sreanency, say 200 cveles, vising sharply with a
reduction in frequency due ta motional impedance and vising
gradually with increasing frequency since the impedance of the
coil is largely reactive.

But one of the requirciments of this type of loud-speakey, in
order that it may predoce coustant sound oulput at wirying
Frequencics, is constan! diiving foree, ie., current.

Since the impedance of the coil varies cousiderably, the
obvivis way to ensure constant current, irrespective of the coil
impedance, is o include a considerable ¢ swamp ** resistance in
the coil civeuit

The most economical manner in which this may be done
would appear to be by using an L525 in prefevence {» a LL525
type of valve,

Outpui i excess of that obtainable economicaliy from ane
L525 valve might lie ohteived by counecting up a second valve
of this type to work push-pull with the first,

The inclusion of & transformer hetween the output stage
and the speech coil provides us with an opportunity to adjust
the effective resistance of the one to the other, and, in eencral,
the step-down vatio should err on the small side to obtain the
swamping effect of the valve resistance in the coil circuit.

The above point of view is, T believe, novel but apparently
logical. and I would be glad it any of your readers competent
to express an opinion on the subject would be prood enough to
do &o. D. KINGSBURY.

London, 8.W.20.

Javuwary 16th, 1027,
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A Review of the Latest Products of the Manufacturers.

THE NEW WESTON VOLTMETER.

A testing voltmeter is essentinl in the
maintenanee of a receiving set. It is
most necessary to be able to determine
the potentials of the H.T. and grid bias
Latteries, whilst many dull emitter valves
giving no visible glow ave best tested as
to correct working voltage by applving
a voltmeter across the filament sockets.
A voltmeter used for this purpose shonld
preferably be dead beat and its readiny
should be correct within very narrow

Timits of accuracy.

Two-ranpe Weston testing voltmeter.

The new Weston two-ranze voltmeter
is specially designed for this purposc
The <tandard model has o two-rance
scale reading to 6 and 200 volts.  The
moving coil movement gives a full scale
reading with a current of 7 milliamperes.
s that an exceedingly small load 1is
placed on the battery under test, which
1s essential if an accurate voltage read-
ing is to be obtained. The series resist-
ance for the high voltage seale is carried
in a detachable base which is fitted with
Hexible leads and wander plugs.

The meter when withdvawn froni the
base can be connected dirvectly across the
baitery ou test, and for this purpose the
connecting pins at the baclk are pivoted.
A good arrangement is {o provide pairs
of sockets on the front of the instrument
panel so that the voltmeter can be con
nected across the filament sockets of any
of the valves in a receiver.

Although intended for use as a volr-
meter, this instroment  has  another
application. Tt can be connected in
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series with the plate leads to the various
valves in turn, adjustments of grid bilas
and H.T. batlery potential being made
until the needle remains stationary with
the strongest signals. This is a good
indication that the I.F. valves are work-
ing on the straight part of their charac-
teristic curves and that at no time is the
arid becoming positive.

For this purpose, however, anotler
meter is available. It is 2in. in diameter,
avranged for recessed mounting through
a hole in the panel, has a narrow black
flange and a particularly open scale. It
is secured fo the set by a clamping pin,
thus obviating the mneed for fixing
SCrews.

A two-range vollmeter is also availuble
of similar design for panel monnting in
which a sinall plnnger switeh applies the
nteter either with 1ts 6-volt range across
the filament circuit or its high voltage
range across the plate potentials.

cCO0O00

GRID LEAK CLIP.

When the grid leak civeuit is reiurned
divectly between the grid and filament in
stead of shunting the grid coundenser, it
becomes necessary to make use of a small
ehonite bhase with clips to support the
leak vesistance. A uselul modification to
the simiple grid leak mount is to be found

A useful grid leak mount which readily

permits connecting the leak either across
the grid condenser or between grid and

filament. Alternatively the ¢rid leak
can be moved from one clip to the other
to change the grid basis.

in the J.J.R. holder, of JJJ.R., T.td.. 7a.
Ross Parade, Wallington, Surrvey, which
is provided with an additional clip. so
that the resistance ¢an be readily trans
ferred from shunting the condenser to
comnect to the filament or biasing battery.

The clips are mounted on an ebonite
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basepiece. The screw heads are recessed
on the underside, and countersunk secur-
ing holes ave provided.

0000

NOVEL GRID CONDENSER AND
LEAK.

The need for earelully insulating a
erid condenser from carth mnst not be
overlooked for it is apparent that either
poor iusulation ov an appreciable stray
cupacity to earth is actnally in parallel
with the tunved eircuit.

Bearing in mind these requirements,
Herbert Bowver and Ca., 1, Railway
AMews, Tiverton Street, London, N.W.5,
have introduced « combined grid con-
denser and leak which is carrvied on an
elevated post so as to maintain good in-
sulation and a low capucity to earth.

A single plated 4BA screw  secures
the unit to n baseboard or panel. Tt is
suwitable, of course, for sccuring to w

‘The Dorwood grid condenser and leak is
tittedd with an insulating pillar which
elevates the condenser from the basebeard.

metal panel, whilst even in the case of
an  ebouite panel the  spacing  piece
places the condenser sufficiently far from
the  front  panel  to  elimimute  hand
capacity elfects.

The grid condenser ix circular and
clamped into i small Bakelite monlding
under @ thick brass disc so that air ie
practically excluded from between th
plates, and the value ean be relied upon

to  remain  constant. A spring  clip,
seci. o5 the grid leals.  Three tags are
provided so  that the leak can either

bridge the condenser or connect to the
valve filament, though 1 the particular
form of constraction adopted it would
be Dletter perhaps to connect the leak
divectly ucross the condenser.

By the use of the insnlating pitlar the
connecting tags hecoine elevated  from
the baseboard ol a sufficient height to
facilitate wiring.
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A Resistance Problem.

I have a 3-valee broadcust receirer of
quile normal design crecept for o
special wrrangement of valves. In
the first tuo positions I use 3-voll 60
mlliem pere valves, while the output
rdve i of the 6.volt super power
class, The two 60-uillicm pere valves
ure connecled o parddlel through a
Jured vesistor to the 6-volt filament
hattery. Without thinking I vnce re-
maoved one of the 60-millicmpere
ralves, acith the result thot the one
Teft in the st {mmediately it up.
Why should it? L. s T.

‘The two 60-milliampere valves are con-
nected as in Fig. 1. These valves re-

quire a fikunent leating current of 60

williamperes al 2.8 volts, and the volt-

age of the accumnlator is 6. Resistor
R
NAA—O
LT
*
O
S

Fig. 1.—A resistance problemr.

R iy thevefore called upon to absorh 3.2

volts at 120 milliamperes, the current
taken by the two valves. Fromn Ohms
law, I = [ (ur resistanee equals the

voltage divided by the enrrent) we find
that the vesistor should have a value of
031?2 or 26.6, say 27, ohms.

II. now, one of the valves is removed
from the set the cnvrent which passes
through the remaining valve must in
crease.  Let us suppose that the resis-
tance of the fHlament of the valve rve-

mains  constant  at 47 olins, that is
2 ohws.,  Th the fotal resistance
= us, ot al resistaue
0.06 w en th resis{anc
e the eivcuit is 47 - 27, or 74 ohws,

and as this is connected to a 6-volt bat-
. . 6
tery the corvent Howing will be~74 .o

0.08 ampere. The filiment of the 60-
williampere  valve will, thevelore, le
over-ran,

As a maiter of fact, it is nut «quite
fair to assume that the resistance of the
filament remains  constant; nevertheless,

= I -

U i
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slamped addressed envelope for postal reply.

the above example gives one a good idea
of the elfect of removing one of the 60-
milliampere valves from the set. Pro-
bably the valve will not bLe damaged if
the extra current is allowed to flow for
only a moment; if it is rvepeatedly over-
run, however, its emission will diminish,
(el R Ne]

Anode Current from A.C. Mains,

[ wish to experiment aith un A.C'. anode
buttery eliminator os I understand
that o deiice of this description cun
be made entively sutisfactory. T. K.

A properly constructed A.C.  anode
battery elinnnator is a satisfactory sub-
stitute for the more usual form of anode
batiery ; one can casily be made at small
cost, and the only item which vequives
replacement at intervals is the rectifying
valve.

The connections of sueh an instrument
ave given in Fig 2. A trausiormer lav-
ing a primary  winding ' to suit the
periodicity and voltage of tle supply
mains, has two secondaries; one of the su,
5,. should be designed to give abuut 180
volts across cach half of the winding,
e, the voltage across the outer ends 1s
about 360.  The second winding, N, is
for filament heating, and las a contre
tap.

A rectifying valve V, having two
inodes and a single flament, is used.
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separale question must be accompanied by «

Such a valve is the Marconi or Osram
Us, and it will be seen that the two
anodes ave connected to the outer ends
of the secondary winding S,. The centre
tap of this winding forms the negative
H.T. terminal, while the centre tap of
the filament winding 8, is joined through
A choke T, to . the ~“positive terminal
G+ OHT

A swoothing system, comprising choke
L and condensers C, is necessary to level
out the supply to the anode circuits of
the receiver, and I, must be liberally de-
signed in order that it will earvy the
total anode cuwrrent without overheating
or without saturating the iron core. It
may have an inductance of 20 or 30
henries.  Condensers C, of 10 mfds. each,
should preferably be of the 600-volt tvpe,

Fig. 2.—Connections of an A.C. anode
battery eliminator.

Tt will be seen that the fudl voltage

obtained from the rectifier is available
between terminals marked — TLT. and
+ H.T.,. This voltage will normally be

in the ie
For the

connected to all the valves
ceiver excepting the detector.
detector a separate anode voltage at
4 ILT. is provided, and the voltage
available can be adjusted by varying the
point at which this terminal is connccted
to the high resistance R,, R,. Resistance

R, R, can huve a value of 10,000 or
20,000 oluns, the latter value being pre-
ferable.  With 4 H.T., connected to the

centre of the resistance, as shown in Fig,
2, ihe voltage availuble for the detector
is approximately  half  the voltage of
+ H.T.,.

It preferved, two eleetrie lamps of very
low candle power can be used at R,, R,.
No  condensers are shown Dbetween
+ H.T., and negative H.T.; a 2 mid.
condenser will usually be provided in the
veceiver itself,
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