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5NJ, Station Owned by Mr. F. R. Neill, 142

5NO, Inauguration of Newcastle Station. 25

Flash Lamp Battery Counections, 10

Flewelling Receiver, A, 308

Fog Signal Appuratus Installed at Dublin, Auto
matie, 55, 56

Formo Dial, 103

Four-Electrode Portabie Receiver, 544 et xey.

Electrode  Vilves, Broadeast Reception
with, 512 et req.
Fournier d'Albe, Prof. E. E., 461

* Franeo " Sign at Belfast, {62
French Broadeasting Station, Radio Paris, 521,
2

522
Friction Bearings, 831

Gainford, Rt. lion.
B.13.C), 392

Galvani, Luigi (Pioneers of Wireless), 5

Gulvanomneter, Improvised Tangent, 290

Gumbreil Baby Grand, A New Mains Receiver,
593

Lord (Chairman ol the

Gaumont Studio, Scene at the, {413
Geuared Veruier Movement, 728
Gecophone Filament Rheostat, 272
E.C. Regulating Resistunce, 535
iee Haw Dial, 666
German Valve Muannfacture,
in, 166, 167, 168
dilbert, Willizun, 23

Muchinery Used

Gottwaldt, Commander F. (Wireless in Amund-
sen Expedition), 590

G.P.0., Wireless at the, 91, 92

Grid Leak Mounted directly between Grid and
Pilament, 646

Grippleshell Chimney Bracket, $16

G2M]1, Station Owned by Mr. A. 0. Milne, 579

Guy’s Hospital, Wireless Installation at, 271

Guy Wire Strainer, Simple, 309

Half-Kilowatt Portable (U.S. Army), 557

1lalladay’'s Vernier Dial, 535

" Hamburg,” Radio Room of the (Wireless on
the Modern Liner), 738, 807

{larbord's Cheque, General, 622

Harlie Pot liolder, The, 786

Harnonie superheterodyne, A, 126

llartley Circuit (Diagrams), 117, 118, 119

** Hartley ** Single-Valve Receiver, A (Dissected
Diagrams), 262

Hava Micrometer bial, 460

— Two-Coil lolder, 672

Ilenry, Joseph, 315

HL.F. Amplifler with Crystal Detector and Re-
flexed L.F. Amplifieation, A Neutralised

(Disszected Diugram), 224

and Crystal Receiver giving Range with
Purity, 3, 4, 5, 6
and Detector Set, lmproving a Standard
(Dbissected Diugrams), 840
Receiver, A Stable, 339, 340
Trunsformer Mounting., 580 ’

High Power Broadcasting: Transmitter at WJZ.
171

Speed Phototetegraphy, 777, 778
Highton, Heury, 623
“ Hohbies” ™ American Type Cabinet, 502
Home Broadeast Receiver, 608 et seq.
Hospital Set, A, 492
, Wireless in the, 298
1T, Battery, Eliminating the (A Smoothing
Unit for D.C. Mains), 283, 284, 285
Potential, Regulating the: A Plate Current
Meter anl its Uses, 225, 226, 227
Ilydrometer, Cosios, 672

“ tdeal '* ‘Transformers, Testing Marconiphone,
132

I.F. Transforiners, Forwmer for, 349
Igranic Pacent Filament Rhieostat, 819
Pacent Jack, 819
Indoor Aerials, 87, 272
Inductance, Fine Adjustment of, 780
Instrument Lamp, Dialite, 592
Intervalve Transformer Design? Finality in, 7¢8
Is My Set Interiering? 799 et seq.
[talian Transmitting Station 13D, Owned and
Operated by Signor Enrico Pirovano, 264

Jeapes, A Short-Wive Station Owned by Mr,
Gerald A., 814

Jersey, A Listener in (A Haven of Selectivity),
533

Jig for Cutting Worm Gear Wheels, 121

Ju.R. Indieating Terminal, 209

Kaynite Duplex Coil Winding Machine, 273

K " Crystal Detector, The, 65
Fixed Capacity Condenser, 149

KDKA at Pittshurg, Pa.: Famous Short Wave
Transmitter, 49

Kinks in Fine Wire, Device for Preventing For-
mation of, 798

King Filament Rheostat, 209

King's College Hospital's Eleven-Valve Receiver,
402

“ Kone ' Hornless Loud-speaker, 54

—— Loud-speaker Modifteation, 105

Kénigswusterhausen's Masts, 8

Kootwijk, Holland, 1ligh Power Station PCG at,
31

Lamplugh Variable Condenser, New Model, 68
L. & P. C'ombined Valve Holder and Filament
Rlieostat, 28
La Source (A Prophesy), 724
Latour, M. Marius, 411
Lauder, Sir Marry, 338
Lead-in, Capacity, 384
Tube and Earthing Plug, ** Rushton,” 28
L.F. Amplifier Designs, Simple. 657, 658, 659, 660
Lightning Arrester, 266, 442, 798
- Safety Gap, Correct Connections for, 684
Light Sensitive Cell, The: Automatic Fog Signal
Apparatus Installed at Dublin, 55, 56
Lindsay, J.P. (Pioneers of Wireless), 449
* Listening-in ** at 70 Miles an Hour: Broadeast
on the Cornish Riviera Express, 365, 366
Listen Inn, The, 635
Loewe, Herr D. L. (Three Valves in One), 661
London lospital, Wireless in the, 51, 52
Long Range Three-Valve Receiver, 89 ef seq.
Loud-Speuker Connections, 527, 528
-Speaker Riaphragm, Cone, 888
-Speaker Extension Unit, Single Wire (Music
Without Muflling), 217, 218
-Speaker Set, An Easily Built, 114, 115, 116
-Speuker, The Indispensable, 747
Lounghborough, Memaorial Carillon at, 773, 775
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Low Capacity Valve Holder, 520

—— Loss Coil Former for Cylindrical Coils, 443
Loss Coils, 240, 241, 242, 243, 244, 291, 292,
203, 294, 205, 296, 328, 417, 419, 420

* Lowforma " Inductance Frame, 341

L.T. Connections, Plug-in, 780

Magneto Used by Win. Sturgeon in his Kxperi-
ments, 222
Mains Receiver, D.C. (Aerial, H.T., L.T., and
Earth from Wallplug), 811, 812, 813
Marconi and Osram b.13.2 Valves, 133
Marconiphone Demonstration Equipment, New,
372
Portable V2, 553
Variable High Resistance, 59!
Mureoni, Senatore, 287
Marcuse, Mr. Qerald, 288
Marine Wireless Equipment, 585
McMichiael Vernier Dial, 751
Melba's First Broadeast, 809
Mellowtone Aerial Reaction Unit, 341
Micrometer 2-Coy liolder, Cosmos, 637
Microphone and Telephone Diaphragms, Im-
provements im, 147
, Solid Back, 146
Milne, Station G2MI, owned by Mr. A. 0., 579
Miniature, Radio in, 558
Miniloss Condenser, Reduction Gear in the Ster-
ling, 299
Moditied Neutrodyne, 76 et seq.
Monte Grande Transoceanic Wireless
Argentina, 128
Morse, 8. F. B., 455
Moving Coil llolders, Spring Contacts for, Gl4
Plate Connectors, 831
M.P A, 6-Valve De Luxe Receiver, 550
Mullard 1P.M.3 Valve (Valves We Huave Tested),
601

Station,

Multilaver Coil Construction, 54, (82

Multiple Telephone Connector, 266

Multiplex  Directional  Reception: Receiving
Equipment at Brentwood, 162, et seq.

Multi-way Connectors with Sinew Terminals, 8§19

Music  Without Mullling: Single-wire Loud-
Speaker Exteusion Unit, 217, 218

Naval Wireless Tests on 11.M.8. Varmouth, Ama-
teurs in, 17

Neon Wavemeter, 576, 577, 578

Neutralised H.F. Amplitier-Detector,
(Dissected Diagrams), 494

—-~ H.F. Amplifiler with Crystal Detector and
Refiexed L.F. Amplification, 224

Neutrallsing Condenser, 841

Neutrodyne, Moditied: Tuned Five-Valve Ampli-
fier with Three Controls, 76, 77, 78, 79,
80, 81
Transformer, Constructional

Wiring

Details of a.

b
Neutron Valve, Type 406, 601
Neweastle Station 5N0, lnaugnration of, 25
News! Announcer Broadeasting News Bulletin
during the Strike, 714
Nile, Music on the, 7010
" No Battery ' Receiver, 879 et seq.
Norge. Wireless on the Polar Airship, 669, 670
Northern Anstralinn Expedition, Wireless with
the, 876

Oersted, Hans Christian (Ploneers of Wireless),

93

Olvmpia, The Studio at, 169

“On and Off ” Filament Switeh, 415

1-V-1" Resistance-coupled Receiver (Dissected
Diagram), 408

Oscillation Without Radiation: A Three-Vaive

flex Receiver, 154 et seq., 231 et seq.

Osramm D.E8 L.F. and H.F. Valves (Vulves We

Have Tested), 1¢

Paragon Fixed Condensers, 566
“ Parallel Feed-back ** Reflex Receiver,
sected Dlagrams), 374

Petican Portable Sets, 649
Permacon Grid Condenser and

A (Dis-

Leak (Cosmos),

504
Permanent Carborundumn Detector, 888
-— Detector made from Wander Plug, 811
Permec Detector, 415
Philips Filament-Protecting Fuse, The, 894
Photoelectric Cell Microphone, A, 769
—-— Cell, Recording with a, 770
-— Valve, 19
Photographs, Broadeasting, 437 et seq.
Phototelegraphy, High Speed, 777, 778
Picture Reception at Sea, Wireless (Prof. Max
Dieckmann), 808
—— Transmission by the Ranger Systemn, 589,

Plates, Various Types, of, 832

Ping «nd Socket Reversing Switch, 400

Plug-in Anode Resistance, Experimental, 121

—— in L.T. Connections, 750

Polar Airship Nerge, Wireless on the, 669, 670

Polarity Indicator, 872

Portahle Receiver, Four-Electrode, 544 et seq.

-—— Set, Self-contained Two-Valve, 561 et seq.

-—— Sets for Summer Wireless, 544, 550, 553

-—- Short-Wave Transmitter and Receiver of
the Army, 124

Pot Holder, The Harlie, 786
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Power Amplifier, Two-Stage, 488 et seq.

—— in A.C. Circuits, 29

-—— Line Insulator Undergoing Breakdown Test
in a_ German Research Laboratory, 172

Puremax Loud-Speaker, 27

Push-pull Switch for H.T. and L.T., 486

Quenched Spark Gap, 30
Q.S.L. Card, A New, (62

Radial Holes in Basket Coil Formers, Method of
Drilling, 825

Radio Frequency Amplifier, Two-Stage, 303, 304.
305, 306, 463, 461, 485, 466

-—— in Miniature, 558

Rudion Type Valves (Valves We Have Tested).

173

Radio Paris, 521, 522
Research in Russia, 110

Railway, Wireless and the: Carrier
System on American Trains, 101

Ranger, Captain R. H. (Picture Transmission by
Wireless), 589, 686

Rathbun Vernier Dial, 637

Ravox Variable Condenser, 415

Reaction Control for Short-wave Tuner, 265

—— Reversing Switch, 894

Reception Alloat, 560, 570

—— Without Aerial or Earth, Transmission and,
725, 726, 727

Recording Apparatus, Amatenr, 647, 648, 649

——— Broadcast I'rogrimmes, 567

—— with a Photoelectric Cell, 77

Recruits by Wireless, Winning, 663

Reduction Gear Fitted to Simplicon
Condenser, 786

—— Gear in the Sterling Miniloss Condenser, 299

Reed Type Loud-Speaker, 432

- Type Telephone, 71

' Reflex Neutrodyne,”” Wiring « (Dissected Dii-

grams), 556

Receiver, Composite:

Crystal Set, 36, et seq.

—— Receiver, Wiring a Valve-Crystal (Dissected
Diagrams), 526

—— with  Choke-coupled L.F. Amplification,
Valve-Crystal (Dissected Diagrims). 350

Regenerative Variometer Receiver, 705, 706

Reimartz Receiver, Switching, 798

Reisz Microphone, The, 888

Reith, Mr. J. C. W., 392

Renmote Filament Control, 678

Resistunce-Coupled Receiver, A 1-V-1 (Dissected
Diagrams), 408

Resistance, Experimental Plug-in Anode, 121

Reversing Switch, Plug and Socket, 400

Rio de Janeiro Station, 843, 845

** Roberts ”” Reflex Neutrodyne, The, 833, 834, 835,
836, 837

Royte, Mr. R. L.: Station 2W.J. 84

Rughy Station, Equipment at (World-wide Wire-
less), 324

‘“ Rushton ” Lead-in Tube and Earthing Plng, 28

Russia, Radio Research ip, 110

Current

Variable

Reflex Three-Valve and

Safety Cord, Aerial, 370

Gap Incorporated in D.P.D.T. " Earthing
Switch, 121

Sangamo Condenser, Section pf, 104

Savoy Hill and the Strike, 713

Schinell, Mr. F. H., 492

School, Wireless in, 505

—— Wireless  Society, A (Royal Grammar

School, High Wycombe), 603

Sereening in Receiving Aerials, 61, 62, 63, 64

Screws Cnt to Different Lengths for Valve Con-
nections, 780

Selective Three-Valve Receiver, 143, 444, 445, 446,
147, 448

Self-Contained Two-Valve Portable Set. 561, 562,
563, 564, 6565

Neries Aerial Condenser Unit, 486

Series-Purallel Switch, 120

70-Metre Aerial, A: The Short-Wave Aerial at
Bound Brook, N.J., 337

Shanuon, Mr. Derek: with his Duplex Telephony
Transmitter and Receiver (Wireless Tele-
phony at Sea), 25&

Shock Ahsorbers, * Absorbos,” 591

Short-Wave Coil Holder, 9

—— Wave Oscillator, New, 361

—— Wave Receiver Using Interchangeable Coils,
379 ef seq.

Simmonds, Mr. O. D., 288

Simplicon Variable Condenser Fitted with Re-
duction Gear, 786

Single Side-band Transmission, 487, 488, 529

Single-Valve Set giving Visual Indication of Self-
Oscillation, 799

—— Wire Loud-Speaker Extension Unit, 217, 218

Sirrel Switch Spade Terminal, 592

6RJ, an Amateur Experimental Station, 251, 252,
253

S.L.F. Dial, 592

Slow-Motion Coil Holder, 520

* Smoothac ' Filament Rheostat, §20

Soiclip Connector, 104

Soldering Iron Support, 580

——— Tray. 780

Solid Back Microphone, 146

. Southend Wireless Exhibition, 180

Spacing Washers, 831
Spade Connectors Converted to Telephone Plugs,

728

Spark Gap Lightning Arrester, 442

Sparta Anode Reaction Unit, 185

L.F. Tntervalve Transtormer, 103

Spindles, 830

Spiral Telephone Tags, 265

Spring Contacts for Moving Coil Holders, 614

Square Law Condenser, 190

Stable H.F. Receiver, A, 339, 340

Steinheil, Prof. ¢'. A., 421

Sterling Miniloss Condenser, Reduction Gear in
the, 299

Stops. 831

Strap Inductance Coil, 274

Rtrike, Savoy Hill and the, 713

Sturgeon, William, 221

Summer Wireless, Portable Sets for, 549, 550, 553

Superheterodyne, A Harmonic (Dissected Dia-
gram), 126

——, A “ Tropadyne ' (Dissected Diagrams), 170

—— Receiver, Stage-hy-Stage Tests of a, 740, 766

—— with One Stage of Neutralised H.F. Ampli-

fication, Practical (Dissected Dingrams).
58, 88

Super-regenerative Receiver, Armstrong (Dis-
sected Diagram), 22

Surface Insulation of Ebonite Panels, 86

Swart, A Well-known South African Station

Owned hy Mr. J. G., 820
Nwiss Broadeasting (Zurich Station), 453, 454
Switehes for Home Construction, 472
Switching Reinartz Receiver, 798
Switch Npade Termipal, Sirrel, 592
Syphon Recorder Movement, 146

Tangent Galvanometer, Improvised, 200

Tap: Connector, 819

T.C.C, Condenser of 2 mid. Capacity, 69

Telephone and Filament Switching Jack, 290

—— Lxtension Leads with Series Connections,
399

—— Plug, lmprovised, 400

— Phiugs, Converting Spade Connectors to, 728

—— Receivers in Parallel, 407
Tags, Spiral, 265
Type Terminals, 121

Telephony in Trains, 517, 518, 519

- Tests, Transatlantic, 792

Telephotographs, Wireless, 440, 441

Television Apparatus, 642, 643, 644, 645

- Demonstrating Apparatus Owned by Profl.

E. E. Fournier 1)’Albe, 461

Temporary Conneetions, 872

Testing Marconiphone ** Ideal '™ Transformers,
132

Thermo-Galvanometer, Principle of the, 317

Three-Coil Holder, Experimental, 646

—— Flectrode Receiving Valves (Wireless Cir-
cuits), 716

—— Vulve and Crystal Set (Composite Reflex
Receiver), 36, 37, 38, 39, 40

— — -Valve Receiver, Long Range, 689, 690, 691

—— -Valve Receiver, Selective, 443 et seq.

—— -Valve Reflex Receiver, A (Oscillation With
out Radiation), 154 et seq.; 231 et seq.

—— -Valve Set, Long Range, 731, 732, 733
Valves in One: Herr D. L. Loewe, the Ger-
wan lInventor, 661

Thrust Bearings, 831

““ Tiger " Coil Ilnlder, 272

Tone Control Unit for Adding to Existing Re-
ceivers (Improving Loud-Speaker Quality),
195, 196, 197

Torvid Inductance Coil, 318

Tottenham Wireless Society’s Receiving Lquip-
ment, 348

Train Antennm System, 617

Trains, Telephony in, 517, 518, 519

Transatlantic Picture Transmission
Harbord's Cheque), 622

— Telephony Tests, 792

‘Transmission and Reception Without Aerial or
Earth, 725, 726, 727

Transmitting Control, Crystal, 377

** Tropadyne’ Superheterodyne, A (Dissected
Diagrams), 170

Trowbridge, Prof. lohn (Pioneers of Wireless),
7

(General

85

Tudoradio A.C. Mains Unit, 103

—— D.C. Mains Unit, 591

Tuned Anode H.F. and Detector Set, Wiring a
(Dissected Diagrams), 452

Tune Rite Dial, 416

Tungar Rectifier Valve. Two-Electrode, 353

Tuning Coils, Low Loss, 417, 419, 420

Twin Microphone, A, 351

—— Variometers with Provision for
Coupling, 838

Two-Coil Ilolder, Hava, 672

—— -Electrode Tungar Rectifier Valve. 355

“ 2H.F. Neutrodyne,” Stage-by-Stage Tests of a
(Dissected Diagrams), 64

2JB, Amateur Station, 594

2LO, taken from Oxford Street, A View of, 735

2LO, The Battery Room at, 449, 450

2NM, Progress at, 360

Two Range Cosmos Rheostat, 592

2RN Dublin: Studio of, 135

7

Reuction

Two Stage Power Amplifier, 480 ot 8cq.

—— Stage Radio-Frequency Amplifier, 303, et
seq.; 463 et geq.

—— Valve Portable Set, Seli-contained, 561,
et geq.

—— Valve Reflex Receiver, Stage-hy-Stage Tests
of a (Dissected Diagrans), 674

2WJ; The Station of Mr. R. L. Royle. 81

2XAF: A Corner of the Transinitting Roor 3

United States Army's Portable

_Transmitter and Receiver, 124
Unspillable C:A.V. 2-Volt Cell in (lass Box, 460
Utility Valve Switch, 69

Short-Wave

Vailve Adaptors, Experimental, 370
—— Adaptor to Prevent Filament Sag, 370
Connections: Screws Cut to Different
lengths, 780
—— -CUrystal Reflex Receiver, Improving a (Dis-
sected Diagrams), £90
—— -Crystal Reflex Receiver, Stage-by-Stage
Tests of a Standard (Dissected Diagrams),
634
—— -Crystal Reflex Receiver,
¢ sected Diagrams), 526
-Urystal Reflex Set, 301, 302, 303
— -Crystal  Reflex  with  Choke-Coupled L.F,
Amplification (Dissected Diagrams), 350
- Failure, An Interesting, 59%
Filament with Auxilinry A.C. Heater, 147
Holder and Tilumnent Rheostat, L. and T.
Combined, 2
Holder, Anti-Vibration, 309
- Holder, Experimental, 9
—— Holder, Low Capacity, 520
Variable Condenser by Messrs. L. Hamm. 416
Condensers, 830
—— Condenser with Mercury Flectrode. 105
High Resistance, Marconiphone, 581
Mounting for Plng-in Coil, 872
Variometer Construction, 854
Receiver, Regenerative, 705, 706
Typical, 182
- with Adinstable Damping Plate, 54
Variometers with Provision for LReaction Congr
ling, Twin, 888
Varley Wire-wound Anode Resistance, 104
*“ Verpianob,” Atlas, 28
Vernier Condenser. 356
— Control, The Last Word in: Transmitting
Room at W.IZ. Bound Brook, N.J., 130
Dial, Halladay's, 535
Dial, Rathbun, 637
—— Movenent, Geared, 728
Movement, Improvised, 400
Vernistat, Efesca, 28
Vienna Broadeasting Station, €7
~—— High Power Station, The New, 625 et seq.
Visivolt Battery Switeh, 149
Visual Tuodication of Self-Oscillation. Single-
Valve Set, giving (Is My Set Interfering?)
799 et zeq.
Volta, Alessandro (Pioneers of Wireless), 50
Von S{Sr;mering, S. Th. (Pioncers of Wireless).

Wiring a (Dis.

Weatherproof Earthing Switch, 484, 708

Wheatstone Bridge, Method of Measuring Re-
sistance, 386

Wide Range Tuner, 10

Wilkins, J. W. (Pioneers of Wireless), 559

Winding Dimie Coils, 306

Wireless and the Railway, 101

—— at the G.P:0., 91, 92

Bearings from the Air, 866, 867, 868

in Amundsen xpedition (Commdr. ¥.

Gottwaldt), 590

in School, 505

Installation at Guy’s Rospital, 271

in the Arctic, 662

in the Hospital: Capt. P. P. Eckersley sell-

ing his Autograph, 298

in the London Hospital, 51, 52

on Canadian 'T'rains, 615, 616, 617

on the Modern Liner: Radio Room of tha

Hamburg. 738

on the Palar Airship Norge, 669, 670

Sprite, The, 372

Waves, Distribution of, 401 et seq.

with the Byrd Arctic Expedition, 771, 772

with the Northern Australian Expedition,

Wiring a Nentralised H.F. Amplifier-Detectcr
(Dissected Diagrams), 494

—— a " Reflex Neutrodyne
grams), 556
a4 Tuned Anode H.F. and Detector Set (Dis-
sected Diagrams), 452
a_Valve-Crystal Reflex Receiver (Dissected
Diagrams), 526

Witzleben, Berlin's New Broadcast Station, 286

WJZ, Bonnd Brook, N.J. (A Large Size in
Switches), 8983

—— Transmitting Room at Bound Brook, N.J;
3

1]

n

(Dissected Dia-

130
Wootophone Low Loss Condenser, 637

5 Yarmouth,” H.M.S., in Amateurs’ Naval Wire-
less Tests, 17

Zurich Station, 453, 454
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Alford, W. K., 705
Anderson, J., 647
Appleton, Prof. E. V., 58]

Banner, K. H. W, 41
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Bloxham, R. W. ., 771

Royce, F, A.. 379
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THE NEW VOLUME.

HE present issuc of Zhe Wireless 1World introduces

to our readers Volume XVIIL. and brings us
towards the close of our thirteenth year of publication.
To many readers whose association with wireless dates
ouly from the introduction of
broadcasting, it must come as a
surprise to know that there was
any justification for the existence
of a wireless paper before broad-
casting was started, but although

we invite every reader to make full use of our Information

Department, through which it is our endeavour to
solve the Iittle problems and difbculties which the
réader encounters in the course of his work and

experiments.
o000

in the early days the number of
readers was insignificant as com-
pared with the total to-dav, yet
the intcrest in wireless amongst
the few was certainly no less than
it is to-day amongst the many. It
must be remembered, too, that
The Wireless World dates from
before the valve came into use,
when the crystal detector or the
obsolete coherer and magnetic de-
tector were the only devices known
for detecting signals, and neither
the possibilities nor even the prin-
ciple of - wireless telephony had
vet been heard of,

The changes -which have taken
place since then, and the advances
made in the useful apptications

of wireless are now so well known
and recognised that it is .not neces-
sary to make reference to them.  Just as in the past, T/e
Wircless World has kept pace with the times and has
endeavoured to educate in theory as well as to satisfy
the interest of the reader in practical directions, so on
these lines it will be our policy to conduct the volume
upon which we are now entering. We welcome most
cordially suggestions from our readers as to articles or
features which thev would like to see incorporated, and

14

{ OUR SISTER JOURNAL.
EBLEIN, (VOINCIDING with the com-
FCE } mencement of the new
Entror1aL VIEws 12 volume of 7The Wireless World, a
Raner wrth Purity L 3 %  new volume starts also with the
Y D N : appearance of the January issue
Procniss v M dax Deston 82 of our sister journal Experimenial
Ruapens’ NovELtIEs 3 a it t Wireless and The Wircless En-
ToNE (lf;om;;:cri)ly 1(; L.F. Avprreiers 11 2l gimeer. In addition tor the eonn
VaLves %VE iIAV;).‘T!.,.\'L‘Bl‘: Tre D.E.8 16 § LR of WEEHIER) volumej,
\ : - & Experimenial Wireless also under-
Currexr Topics B - e e
) 2 ¢ goes a change in the editorial
ProTorLECTRIC VALVES 19 = n e )
By A. Dinsdale. i management. The journal has
Hixts AxD Tips For New Respers .. 21 &= already achieved -a reputation’ as
PIroNEERs OF WIRELESS : 1. WILLIAM s the premier and, in fact, the only
CILBERT 23 ¢ technical wireless publication in
By Ellison Hawks. ¢ this country which caters for the
Broapcast Breviries 25 3 requirements of the wireless en-
NEW: ATPARATUS ST 21 3 gineer. This reputation already
Dicrioxary or Tecrxican Terws 29 I achieved will he enhanced by the
The R.S.G.B. v 1925 51 % appointment which we are pleased
Lerrers 10 i Eprror 82 1 to announce of Prof. . W. O.
Reapens’ ProBLENS 3 £ Howe, D.Se., M.LE.E., to be
§?  Technical Editor, whilst the

Editorship passes to Mr. H. S.
Pocock, who has, for many years, been associated with
The Wireless World in a similar capacity. The appoint-
ments also as Assistant Editors of Mr. W. James and
Mr. F. H. Hayvnes will facilitate close co-operation be-
tween the two journals on lines which we believe will be
much to the advantage of the readers of both.

With the appointment of Prof. Howe an old association
is renewed, for he acted as Editor of the Radio Review
AT}
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from its first publication until its amalgamation with
The Wireless World.

Prof. Howe, who was for many years Assistant Pro-
fessor of Electrical Engincering at South Kensington and
later Head of “the Department of Electrical Measure-
ments, including Radio Telegraphy, at the National
Physical l.aboratory, is now Irofessor of Llectrical
Engineering at Glasgow University. He was Chairman
of the Wireless Section of the Institution of Electrical
Engincers from 1921 to 1923. He has been a Vice-
President of the Radio Society of Great Britain from
its inception, and is a member of the Radio Research
Board of the Department of Scientific and Industrial
Research,

coco0O0

AN OFFICIAL INDISCRETION.

I[T is unfortunate that all too frequently persons in

official positions seem to make it their business to
rush into print on controversial matters which are alto-
gether outside their proper sphere of activity. Capt.
Iickersley, the Assistant Controller and Chief Engineer
of the B.B.C., is an extremely popular personality, but
from time to time he throws discretion to the winds and
records his innermost thoughts in print so openly “that
one suspects that the impulse of the moment is respon-
sible and not the mature consideration of the Chief
Engineer himself.

In a recent issuc of the Radio Times, under the title,
““ A Talk to Home-Makers,”” Capt. Eckersley discusses
the wireless industry and the home-constructor in terms
which are calculated to astonish even those who for some
time past may have suspected his lack of sympathy with
those who make their own sets. If the policy which he
advorates were enforced, we foresee that there would bhe
considerably more ‘¢ home-wrecking ' than ‘‘ home-
making.”’ He states that the home-construction of sets
hampers the wireless industry, and that the publication
of instructions on how to build a particular set is unfair
to those whose livelihood it is to sell sets at a legitimate
profit to the public, and he proceeds to blame the amateur
constructor without qualification for all the oscillation
ether interference.

Capt. Eckersley secems to have totally overlooked how
amuch the industry owes to the popularising of wireless,
which, unquestionably, has been brought about, to a
very large extent, by encouragement and the offer of
facilities to the public to build their own sets by way of
1 hobhy. There was a time, in the early days of hroad-
casting, when sets produced by the manufacturer, includ-
ing even the simplest of crystal sets, were only available
at exorbitant prices, and had it not been for the en-
couragement of home construction as a hobby, we think
it is very doubtful whether the B.B.C. and the wireless
indystry as a whole would ever have arrived al its present
state of development.

The Hobby of Constructing.

Undoubtedly, there is a very large proportion of the
wireless public which derives far more entertainment
from the construction of sets than from actual listening-
in. To pursue Capt. Eckersley’s policy would be to
abolish not only wireless construction as a hobby, but
a very large number of other hobbies; and it might be

A 14

World

JANUARY 6th, 1926.

construed, if his argument is followed to its logical con-
clusion, that the amateur gardener is acting unfairly
towards those who get their livelihood from looking after
gardens, and certainly no one should drive his own car
because that is a pleasure which should be reserved strictly
for the professional chauffeur, who, because he is trained
at his job, would, according to Capt. Eckersley, cause
less trouble on the road than the amateur motorist who
may be productive of more street accidents !

But, apart from all this, the remedy is in the hands
of the manufacturer of wireless sets for whom Capt.
Eckersley seems to be acting as spokesman. The time
will shortly come when the sets available on the market
will be so priced and of such a quality that 1o make a
set for your own use will be a sheer waste of time, unless
the making is a hobby. Admitted that a large propor-
tion of the manufactured sets of to-day are superior
to the average home-constructed set, there are still many
exceptions, and the manufacturer can still be held respon-
sible for at least a fair proportion of the oscillation
trouble Lecause of the type of sct which he places on
the market.

What does the Manufacturer Think ?

Capt. Eckersley has, apparently, “ bri fed '’ himself
to plead the cause of the manufacturer, but we doubt
verv much whether this action has Leen taken with the
sympathy and approval of the manufacturer. We think
that almost every class of wireless manufacturer recog-
nises that he is indehted to the wireless journals for
having stimulated an interest in the home construction of
sets, resulting, as it has, in popularising wireless to an
extent far beyond anything which could have been
achieved if the use of any but manufactured sets had
heen made illegal.

We still wish to look upon Capt. Eckersley as a friend
of the amateur, and we would like to see an acknowledg-
ment by him that his article was written on the impulse
of the moment, and does not represent his mature and

considered judgment.
0000

A PICTORIAL CIRCUIT SUPPLEMENT.

THE enquiries which we are constantly receiving from

readers for pictorial reproductions of the theoretical
circuit diagrams in Zke Wireless World have prompted
us to include in the present issue a special Supplement
giving a pictorial representation of one or two typical
theoretical circuits, and we hope that a study of these
examples will serve to assist all those readers who have
had difficulty in the past in following out the u sual circuit
diagrams which we regularly include in the general pages
of the journal.

We do not feel that we should be justified, even on
questions of space alone, in including regularly. pictorial
circuits of this character, and we therefore hope that this
supplement will be retained as a guide and used for refer-
ence whenever difficulty is encountered in the future by
those who are not so familiar with theoretical circuits.

The circuits selected for pictorial representation show
typical receiving sets which have hecome standard for
Lroadcast reception. Readers skilled in constructional
work can, thercfore, take a circuit to meet their require-
ments, but deciding for themselves the actual lay-out.

30
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By N. P. VINCER-MINTER.

HERE are a very large number of people to-day
in  the unfortunate and somewhat irritating
position of residing just on the fringe of the

useful erystal range of a broadcasting station, and a
moment’s thought will enable us to realise that, no matter
how great the efforts of the broadcasting authorities in
the matter of increasing the range of their existing
stations or multiplying their number, this unfortunate
class of people will, like the poor, be always with us,
unless, indeed, the augmentations of power were carried
to such an absurd limit that the existing commercial wire-
less services were literally drowned out in the pande-
monium that would ensue. The writer detines the useful
crystal range of a broadcasting station as the extreme
range at which comfortable reception can be obtained on
at least two or three pairs of headphones attached to a
crystal receiver employed in conjunction with the normal
aerial and earth system of low efficiency, habitually used,
at any rate, by the town dweller.

Experience teaches that, in the case of a main station,
this appears to be about fifteen miles, and seventy-five
miles in the case of §XX. The writer has, unfor-
tunately, no experience of crystal reception from™ relay

is, fortunately, quite inexpensive and can hbe obtained
from advertisers in various technical publications, the
home-prepared variety being, however, equally effective.
It is only fair to state, however, that in certain localities
he has failed to obtain satisfactory results, even whe
using the useful commodity mentioned adjusted to its
most sensitive state, the reason being that in certain locali-
ties near to a broadcasting station reception is notoriously
bad, due, more often than not, to unavoidable screening
of receiving aerials. In the country, on the other hand,
where facilities exist for the ercction of a lofty and un-
screened aerial, astonishing ranges can sometimes be
achieved. These exceptions, however, have no hearing
on the average useful crystal range of a broadcasting
station mentioned bv the writer.

H.F. or L.F. Amplification ?

To revert, however, to the unfortun:ite class of people
whom, in our digression, we have left in an exasperated
state, trying to listen attentively to the News Bulletin
from 2LO twenty miles or more away, through the
“mush ”” and local interference of the ‘‘noises off '
produced in the same room by children, newspaper

station. *In order to forestall an avalanche of letters ustlers, and other provokers of evil thoughts, "it may be
from readers who habitually said that in most cases they
receive 21O on six pairs of \y °*MT do one of two  things,
headphones at fiftv miles, 00005 mfdZS namely, they either invest
and  Daventry anywhere ( T"’"‘f"s in a single-valve amplifier,
when using their ‘* * Louder- or a single-valve. receiver
phone *  crystal set, price F—-HT With  reaction  and grid
=s. 6d., regenerative cat- = _ rectification. The single-
whisker 2s. 6d. extra,”” the T t valve low-frequency ampli-
; = o : > M
writer would state that he g Srr= fier certainly increases the
also has obtained the ranges b4 = strength  signals, but, un-
mentjoned, using a consider- fortunately, it is usually far
ably less sensitive receiver °~T from satistactory, since the
than the one mentioned, by | amplificr increases not only
substituting  the ordinary = —©0+L.T.  the volume of signals, but
‘“ Hertzite > crystal by a also renders audible all those

iece of ‘¢ Ananite,”’ which
p
5

Fig. 1.—Circult diagram. The three tuning coils are mutually
coupled together in a three~coil holder.

faint, subdued noises due to
A 15

wwWweamericanradiohistory com - a# E'S


www.americanradiohistory.com

SwinERek

vk e

o N TR gL emaTea e Y

g Il bain . ek it (TR B A

T T T L mTrTTT A .

sl ARl

Wireless
World

4

Range with Purity.—

O N~ R e L ]

TS o e

JANUARY 6th, 1926.

i 3 16 4 A , 1%.—1"114' I g 5 ’ : T 1% % F
D | { DA 18
—T— l = i s
} { B (-]
- JECSEE R o R
[ | : g
(Lo, 1 , ! a
‘ ‘ 'l
A e l A 4 1+ |
! | 7 B A
JP. ' | [l .
| SN
! 1
D D D D!
: E £ . £ £ 5 i I
& ot o gy | |%
_&E hE 1
Y 0
18" = -

Fig. 2.—The front panel. Sizes of holes are as follow : A, 3/8in, dia.: B, 1/4in. dia.: C, 3/16in. dia.; D, 5/32in. dia.; E, 1/8in. dia.
and countersunk for No. 4 wood screws; F, 1/8in. dia.

atmospherics, noises from electric light mains, and other
obscure causes, which before were not sensibly audible
on the crystal set alone. In addition, the L.F. trans-
former itself is apt to produce a certain amount of in-
definable noise of its own, coupled with a certain amount
of distortion. The- low-frequency amplifier has the
added disadvantage that it brings no alternative pro-

grammes into the home of tlie listener in return for all
the trouble and expense of purchasing and maintaining
its batteries.” With regard to the conventional single-
valve receiver, however, whilst it certainly gives the ad-
vantage of range, the quality obtained from it in the
hands of the average person is apt to disappoint him if
he has been accustomed to a crystal receiver, and’ to

L
|
|
B
| f 4
4% | !
el .
o
1
2%
Y
1%
| oK
5
: 17%

Fi¢. 3.—Layout of components oa the baseboard.

A 16

The (llnlens!on.s of the battery compariment are made to fit the particular type
of H.T. and L.T. batterles adopted.

21
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Range with Purity.—
completely belie the title of
this article. Unfortunately,
it does not seem to be gener-
ally realised that all the
advantages mentioned in
connection  with the two
methods discussed, and none
of their disadvantages, can
be attained by using the
valve in front of the crystal
as an H.T. amplifier. By
this method we have range
(and quite a good range, too,
if the receiver is carefully
handled), and at the same
tie we get greatly increased
signal strength from our local :
station without the slightest loss
of purity. Selectivity is another
useful property which is greatly
enhanced by the use of the valve in the
manner suggested.  ‘The next question
which arose in the writer’s mind was the most convenient
method of using the valve as an H.F. amplifier, and it
occurred to him that the connections could be so arranged
that if, in the midst of the local or Daventry progranune,
the accumulator suddenly failed in its duty, reception
would be carried on quite successfully without the listcucr
adjusting cven one knobh or switch, no portion of the pro-
gramme being lost. Naturally, of course, there will be
a slump in volume immediately the valve ceases to func-
tion. The whole instrument, however, has no expensive
components, and is simple to construct. Furthermore,
shoulil the user have the misfortune to burn out his valve
at any time when financial considerations inhibit its imme-
diate replacement. he still has in his possession a per-
fectly efticient crystal receiver. \We ¢an now proceed to
constructional details.

Having obtaine! all components, necessary attention
should first be turned to the haseboard. 1t is supported

Plan view with coils and L.T, battery rcmoved.

- f, WANAN  aericanradiohistery: cenme. o . TR S0 DR

World -

Three-quarter view of the colm~
plete receiver, with valve,
batteries and coils in position

undernsath by two rectangular pieces of wood, the length
of which is equal to the breadth of the baseboard, ' the
remaining dimensions being both £in. No wiring 1s, how-
ever, carried out under the baseboard, as it was thought
that this presented too many difficulties to the average
home constructor. The sides of the tray for containing
the batteries should first be constructed. The height of
the tray is 14in. The strips of wood forming the tray
are merely glued to the Baseboard. A word concerning
the tvpe of batteries to be used in the tray will not be
amiss at this juncture. The writer decided that it would
be well to include all batteries inside the set in order to
make it as compact as possible: he therefore fsought a
valve which would operate on a minimum of H.F'. He
found that 30 volts H.T> was ample for the valve actually
used (a Wecovalve) when emploved for H.F. work, and,
since the valve requires slightly less than one volt of
1..T.,a small 2-volt accumulator of well-known make cost-
ing 5s. was found suitable. The receiver
can be used equally well with a D.E.R.
or ““ Wuncell 7’ valve without requiring
any alteration. The writer did not for-
get, however, that readers might have
other types of valves by them, which
they desired to use, and, accordingly,
external H.T. and T..T. terminals are
provided, so that external batteries may
he used with valves requiring other plate
and grid voltages. The terminals and

wander-plug holes on the small

ebonite platform dividing the

H.T. and I.T. batteries

y are ‘‘ dummy,’’ their pur-
\ pose being to ‘‘anchor ”’

down the flexible leads to the
internal batteries when not
& in use, otherwise they might

by accidentally coming into
contact- with other wiring in
AT

easily cause a short-circuit
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the set. T'he. coil holder should be carefully chosen;
many types of 7iree-way coil holder do not permit of
being used inside a receiver, since the general arrange-
ment of the coils causes a large amount of room to be

Wireless
World

/=

JANUARY 611, 1926.

With regard to tests carried out with this receiver, it
was first tried out a few miles distant from a main broad-
casting station. When normally using an outdoor aerial
and a conventional direct-coupled crystal set, the local
station can still be heard even when a No. 150 plug-in

taken up. All components can be mounted on a base- coil is used and the receiver tuned to Daventry. TUsing
AERIAL
9 «©
+L.T.

00005 mfd

)
TELEPHONES

m
>
=
3
=

» | e ———

Fig. 4.—Diagram showing the method of wiring up the receiver.

poard or panel in their correct positions by carefully fol-
lowing the details given in Figs. 2 and 3. ‘The subse
quent wiring of this receiver, which is carried out entirely
Ly means of s//ff rubber-covered cable, should present
no difficulties whatever, there being absolutely no
awkward corners in the receiver calling for -delicate work
with a fine-pointed soldering iron.
a8

the receiver as a crystal set only, no trace of the local
station was heard when Daventry was tuned in. This
was to be expected, since the crystal in use is loose coupled
and entirely isolated from other circuits in the receiver.
In this respect the writer would heartily commend loose
coupling to crystal users unable to separate the local
station and Daventry when using the usual direct-coupled

25
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1 Ebonite panel, 18in. x 7in. ‘m

1 Ebonite sub-panel, 3}in. x IHin. X }in,

1 Baseboard, 17}in. X 9in. x 3in.

1 Piece of whlle wood, 1{in. 3in. X line

3 Variable condensers with vernier, (°0005 mfd. (Peto-Scott).
1 Three-way vernier coil holder (Ward & Goldslone)

1 Valve holder (Sterling)

1 Rheostat, 30 ohm, (Lissen).

1 Fixed resislor, 5 ohm, and holder (Burndept).

I Crystal detector (Burndept).

LIST OF COMPONENTS.

g

®

-
~1

1 Fixed condenser, 2 mfd. (T.C.C.).
8 Indicaling terminals Aerial, Earth, HT.+, HT.—, L.T. -},
L.T.—, Phones +, Phones — (Belling Lee).
2 Small bras.s terminals with spades.
2 Wander plugs.
1 Wecovalve (Western Electric Co.).
1 D.T.G. Accumulator (Exide).
1 30-volt H.T. battery (M.A.L))
Length of red and black flex
Length of No. 18 rubber-covered cable (Ripault).

Approximale cost. includim,‘ valves and batleries, £35.

set.  The circuit is entirely stable, and invariably success-
ful in achieving this object. . The receiver was then tried
with the valve functioning, and a marked increased in
signal strength obtained.

An almost exhausted accumulator was then substituted.
and after almost twenty minutes’ use the accumulator
peacefully expired, but the local programme still came in
at comfortable ‘‘ erystal ’* volume without the tuning con-
trols being touched. At a later date this instrument was
tested at a distance of thirty miles from the local station.
Using the crystal alone, the news hulletin was perfectly
readable on one pair of phones, but not sufficiently loud
to give cnjoyable reception.  On turning on the valve
iilament, signal strength came up to a verv good strength
with very pleasant tone, and other pairs of phones were
connccted up.  Colils were changed to those suitable for
the Daventry wavelength, the valve still being lit, and
upon tuning the controls Radio-Paris came in at quite
good telephone strength, Daventry being for the moment

silent.  Upon extinguishing the valve -all signals from
Paris ceased, and after a moment Daventry recommenced
transmission.

A search was then made on the shorter wavelengths for
other B.B.C. stations. During the brief time at his dis-
posal the writer tuned in two other main B.B.C. stations
and one Continental without suffering any interference

General Notes.
Communications  for amateur
mitters in Austria may be sent via

trans-

from the local station. It must not be forgotten, of
course, ‘that this receiver employs reaction as well as
H.F. amplification, and in the interests of good quality
this should not be abused. Although, when used as a
crystal receiver alone, the aerial circuit becomes loose
coupled, it should be pointetl out that when the valve is
lit the aerial automatically becomes lirect-coupled ; thus
all possibility of instability is eliminated, selectivity
heing obtained owing to the fact that the crystal circuit
is always looselv coupled. Since the crvstal is entirely
isolated from any circuit associated with efther the H.T.
or L..'T. batteries, no fear need e entertained of damaging
it by means of a voltage from the H.T. battery being
accidentally applied to it.

As a rough guide, the writer would mention that the
correct values of plug-in coils to use on the average aerial
and earth svstem are as follow :—

For the local station; aerial No. 25 or 33, secontlary
No. 50, anode No. 30.

For Daventry, acrial No.
wnode No. 230.

150, secondary No. 230,

In conclusion, the awriter would {ike to add that in all
of the foregoing tests an ordinary type of crvstal was
used throughout, and not the super-sensitive type referred
to by him earlier in this article.

G 6VO.—D. Simpson, 18, Bunk Street,
Lerryhill, Aberdeen,

Oesterreichischer Versuchssenderverband,
Klubsaal des lotel de France,

Schottenring 3 Vienna 1
The national prefix used is O (— ).
and the call-signs of the Austrian trans-
nmitters at present operating are: AF,
AR, AW, BE, BH, CP, DA:FG, FH, FT,,
HF, HI, HR, JA, JL. Kil, KK, LA
LM, LP, MH, NA. OA, OP, RF, RH
Sk, 8J, SV, TA, TM, TO, TW, WA,
WM.

We hope at some future time to be
able to publish the names and addresses
of gome or all of these transmitters.

oooo

Mr. A. G. S. Richards., “ Hill Brow,”
Chorleywood West, Herts, is carrying out
a series of tests during the early hours
of each day from January 3rd to 8th
inclusive with regard to the reception of
American broadcasting stations on their
normal waveband and to compare the
strength of their signals with that of the
last two years. IIc will welcome reports
from other listeners giving particulars of

apparatus, conditions prevailing and
results obtained.
15

TRANSMITTING NOTES
AND QUERIES.

Our readers are reminded that a large
numher of Krench amateurs send their
QSL cards, to the office of our coutem-
porary, the Journal des 8, Rugles,
Eure, which publishes, every week, a list
of those cards waiting to be claimed.
Communications should be accompanied
by an International Reply Coupon to the
value of 1 franc to defray postage, and
a fully addressed envelope.

o000

Mr. C. Prosser (6YS), Pleasant Iar-
bour, East Aberthaw, near Cardiff, will
welcome reporis of his tests on Sundays
at 0930 G.M.T.

ooo00
N:w Call Signs.
G S5FF.—R. Ferguson, ““ El Nido,” 23,
Cavendish Avenue, Finchley, N.3.

G 6CJ.--F. J. H. Charman, 76, Salis-
hury Street, Bedford, 45 and 90 metres.
G 6XB.—T. L\IIt(hG”‘ Bentfield, New-

hey, near Rochdale, 440 metres.
ccoo

Stations Identified.

G 6DA.—S. D. Davy, 80, Essendine
Mansions, Maida Vale, W.9, 90 metres
week-days, 185 metres Sunda_‘,s

H BXB.—Communications may he seut
via E. Pienemont, 2, Avenue des Alpes,
Lausanue, Switzerland.

o000

Change of Address.

G 2BM.—I1. L. Garfath advises us that
the address of his station is now 166,
Birchanger Road, South Norwood, S.E.25,

0000
QRA's Wanted.

A7, A3KB. A3AK, BZ2AY¥, BZ1IN,
BZ3IW, E1BI, GBl, G2AYP, G2BAV,

G2BL, 'G2ST, G2ZA, G5BO0, G5BY,
GSFP, GSRS, (5VC, G6BL, G6CR,
G6MB, YHBK.

A 1Q
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PROGRESS IN MAST DIESIGN,

The New Tower at Konigswusterhausen.

Berlin, known to amateurs chiefly for its broad-

cast transmissions on 1,300 metres, a new mast
has been evected which embodies many novel features.
Although more than gooft. high, the mast is entirely
self-supporting, tapering from a substructure 7o yards
wide to a platform at the top measuring about j3zft.
across. I'rom the summit extends a further small mast
some 14ft. high, which supports the aerials.

The cross section of the mast is triangular, a shape
which has been found to possess many advantages over
square cross section. In the event of the mast sinking
on one side only, the stresses on the framework are less
severe when the triangular cross section is adopted.

&‘ ‘I' the Konigswusterhausen Wireless Station, near

Tests for Safety.

To test the safety of the erection, some interesting
tests have been conducted. With a lateral pull at the
summit of 16 tons and a wind pressure of 5350 b, per
square metre, there still exists a safely margin of 30
per cent. That the mast withstood these strains is a
testimony to the soundness of its design, having regard
to the comparatively small sub-structure and the fact

A massive concrete anchorage supporting one of the three feet
of the Kénigswusterhausen mast. Note the porcelain insulators,
which have been tested to withstand a strain of 400 ton-s,

A 20
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This drawing shows very clearly the gencral design of the new
wireless tower at Kénigswusterhausen, which is the largest of its
kind in Germany.
that the total weight of the tower is approxunately joo0

tons.

‘The feel of the tower are insulate:] from earth by large
porcelain insulators tested at a pressure of over 400 tons.

At a height of j5350ft. a small platforin 32ft. in dia-
meter is installed, and from this are suspended aerials
for long wave traffic. On the same platform is a machine
room containing the electric motor for operating the lift,
which runs in the central shatt. Immediately above the
platform is a totally enclosed chamber, 7tt. high, housing
a short-wave transmitter.

A Commercial Short-Wave Service ?

A point of special interest is that the summit of the
tower, which extends some 150ft. above the platform, and
is reached by a spiral stairway, will be employed for
short wave experiments. .\ short-wave transmitter is to
be installed, and it is understood that the first tests will
le carried out by engineets of the State Telegraph De-
partment. In view of the unusual height of the tower, it
is hoped that the experiments will throw. fresh light on
many short-wave problems.  Should these researches
prove successful, it is probable that a regular commercial
service will be mmaugurated.

A searchlight is to be installed at the top of the mast
for the benelt of aircraft.
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A Section Devoted to Neéw

EXPERIMENTAL VALVE HOLDER.

The diagram shows a valve holder
in which the plate leg has been cut
short and connected by means of a
short length of flex to a standard
vilve pin.  To cut out the last valve
in a two-valve amplifier, 1t is then
only necessary to remove both valves
and to insert the adapter in the first
valve holder. ~The power valve is
then inserted in the adapter and the
flexible valve pin connection is
plugged into the plate socket of the
last valve. The adapter will be found
useful for testing the plate current ot
individual valves in a receiver, since
a break is provided in the anode cir-

Experimental valve hotder.

cuit into which a milliammeter may Lie
connected. By changing the short leg
to the filament the tapping provided
by the wander lead may be used to
supply 2-volt valves in a circuit fitted
elsewhere with valves having a fila-
ment rated at 6 volts.—R. K,
0000
TWO-VOLT VALVES.

Due to the resistance of the wiring
in the receiver and to the imternal
resistance of the accumuiator, it is
very dillicult to derive a sufficiently
high voltage from a single accumu-
Jator cell when more than threc
valves of the 2-volt, o.35 amp. type
are employed. With a total current
exceeding 1 amp. flowing from the
L.T. battery, it will be realised that
if the swiring of the L.T, circuit has

3

Ly
vy
a resistance of o.235 ohm, the maxi-
mum filament voltage obtainable from

a 2-volt accumulator will be 1.73
volts.
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Duplicate filament supply for 2-volt

valvés.

[t is possible to overcome this ditfi
culty by using two L.T. batteries,
onc ftor each pair of valves. Not
only will the voltage drop in the
feads be considerably reduced, but
losses due to internal resistance ot the
supply DBattery will be negligible.—
W, . G.

0000
SHORT-WAVE COIL-HOLDER.

When  receiving on short wave-
lengths 1t 1s essential that the coil
gonnected between the grid and fila-
ment of the detector valve should
have a low self-capacity, and on this
account it is desirable to avoid the
use of plug and socket connections of
standard design in which the narrow
spacing and use of ebonite dielectric
produce a comparatively large capacity
between the ends of the coil.

The coil-holder shown in the dia-
gram has been adapted for use with
either standard plug-in coils or short-

wave coils of special construction.
The chonite block containing the
plug and socket for the fixed coil

(A.T.T.) was removed from the coil-
holder and fitted with narrow brass
strips forced into saw cuts running
down each side. The vertical slots S
were then cut in the inside faces of
the coil-holder, the saw being held

wWwWwW americanradiohistory com

Ideas and Practical Devices.

so that the slots tapered slightly
towards the bottom. This ensures
that the fixed coil-holder will be a
good driving it to prevent lateral
movement of the coil. Two short
flexible leads from the set screws of
the plug "and socket are taken to
terminals screwed into opposite sides
of the coil-holder.

For short wavelengths special self-
supporting coils are constructed with
stiff wire of, say No. 16 S.W.G.
The bare ends of the coil are then

Plug-in coil-hoider adapted for shori-
wave coils.

inserted In the terminals after with-
drawing the standard coil-holder.

N. S.

0000

VALVE OR CRYSTAL RECTIFICATION

A complete circuit is given in the
diagram for a two-valve transformer-
coupled amplifier preceded either by a
crystal detector or a valve detector
with reaction.

The change between the alternative
methods of detection is carried out
by means of a double-pole change-
over switch. . The left-hand set of
coniacts connects the aérial side of
the A.T.1. either to the crystal detec-
tor or to one side of the grid con-
denser ; the right-hand set of contacts
connects the gridd of the first valve
either to the secondary winding of the

A 21
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crystal transformer or to the grid con-
denser. If, in the case of the first
valve, a compromise is effected he-

Wireless
Werld
D must be provided with a smooth-

working friction washer where it
passes through the bush in the front

tween the best value of H.T. for panel.—W. M.
0
HT.:
I‘— 0
00003 mid J_ _‘_
VALVE ~==% 1 mfd
_ = L ¥
CRYSTAL EE
3
- " o
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o
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Alternative valve or crystal rectification.
detection and amplification, it will CONNECTING FLASH LAMP

be possible to change from one cit-
cuit to the other without making any
alteration in the adjustment of the
receiver.—E. T.

o000

VARIABLE COIL-HOLDER.

A particularly smooth and effective
method of varying the coupling be-
tween two plug-in coils is shown in
principle in the diagram. The mov-
ing coil C is fixed at B to an arm A
pivoting at _the other extremity in a
support screwed to the baseboard of
the receiver.

The arm rests by its own weight
on a disc mounted eccentrically on
the spindle D passing through a bush
in the front panel of the recciver.
The rotation of the spindle D will
obviously cause the coi! C to rise and
fall, thus varving the coupling with
the fixed coil E.  The amount of

movement provided by a cam of any
given dimensions will depend upon
the point at which the cam makes
The spindle

contact with the arm A.

BATTERIES.

In building up H.T. batteries
from fash lamp battery units great
care must be taken to ensure per-
fectly noiseless connection bhetween
each cell. The lLest method is first
to solder each connection, but this
has to be done quickly and skilfully
otherwise damage may result from the
heat conducted to the interior of the
cell through the brass strip contact.

A method of connection which
gives results quite equal to soldering
15 shown in the diagram.  Short
lengths of lead compo. tubing about

S

JANUARY 6th, 1920.

springy nature of the brass will
ensure a perfect contact even though
the interior of the tube is not com-
pletely closed.—J. F. H.

)
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Flash lamp battery connections.

WIDE RANGE TUNER.

The wavelength range of a tuned
circuit may le greatly extended by
making provision for the variation of
Loth the inductance and capacity in the
circuit. In practice this can best he
accomplished by connecting together
the spindles of a variometer and
variable condenser in such a way that
the capacity and inductance are in-
creased or decreased simultaneously.

The diagram shows a convenient
method of connecting the variometer
and condenser by means of a short

Variometer and variable condenser coupled to give increased wavclength range.

1in. internal diameter, are bent to
form a U shape. The contacts of
the batteries are then cut off to a
length- of }in. or £in. and given a
slight bend, as shown in the diagram.
The lead tube is then slipped over
the appropriate contacts and per-
manent contact is made by squeezing
up the end of the tube with pliers.
The bend in the contact strip and the

length of ebonite rod drilled at each
end to fit the spindles of the two
components.

The variometer should be prefer-
ably of the type not fitted with stops
and capable of continuous rotation.
There will then be no ditticulty in
arranging that ‘the inductance in-
creases as the condenser capacity in-
creases.—G. H. T.

L)
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TONE CORRECTION IN LF. AMPLIFIERS.

Inttoducing Controlled Distortion to Correct Loud=speaker Defects.

By H, LLOYD, M.Eng.

N a recent article entitled ‘‘ Realistic Loud-speaker
Reproduction,’’! the writer discussed some of the
problems encountered in attempting to obtain a more

life-like reception of broadcast programmes. This has
elicited a number of enquiries for further practical in-
formation, and it is the purpose of these notes to describe
in greater detail some of the principles to which oniy a
brief reference was then made.

A large amount of the attention which is being given
to the improvement of hroadcast reception is directed—
quite rightly—towards the Dbetterment of the audio-fre-
quency amplifier. - Faithful reproduction, however, can-
not be assumed to follow automatically from distortion-
less amplification. . Indeed, if it could, most of the
problems of good reception would now be non-existent,
because the means of obtaining almost truly uniform
amplification are already at our disposal. We can design
an amplifier capable of dealing impartially with all input
voltages within audible Timits of frequency, and which
will behave in such a way that the relative magnitudes of
the applied voltages are preserved in the output. But
when all this has been accomplished, the remaining trouble
is that the head-telephone or the loud-speaker, as the case
may be, never behaves with the same consistency in its
duty of transforming the electrical energy into waves of
sound in the air. The intensity of thé sound emitted by
a loud-speaker, when a note of frequency, say, soo vibra-
tions per second, is made before the Lroadcasting micro-
phone, is often forty or fifty times as great as it is when
a note is broadcast with the same original loudness, but
having a frequency several octaves lower. This defect
occurs whether the two notes are plaved one after the
other, or simultaneously, and the result in either case is
a lack of proper balance in the reproduction.

Loud-speaker Distortion.

Faults of this nature in an amplifier can be attacked
at their source and removed, but when the loud-speaker is
the culprit, prevention seems impossible, and cure, or
at any rate partial cure, has therefore to be considered.
The usual methad is to introduce into the music, during
the process of amplification, an appropriate amount of
distortion, and to adjust the degree and the nature of this
distortion so that it neutralises as nearly as possible the
irregularities in the response characteristic of the loud-
speaker or the telephone. Having done this, it can then
be said that for equal input voltages applied to the ampli-
fier, the loud-speaker will give out equal sound wave
amplitudes, irrespective of the frequencies of the musigal
notes represented. As a simple case, imagine a loud-
speaker which gives out sound waves with a magnitude
that varies inversely as the frequency ; that is to say, that
if the frequency of the input to the loud-speaker is
doubled, whilst the magnitude remains unchanged, the

! The Wireless World, Oct. 14th, 1925,
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amplitude of the sound wave produced is halved. By
employing, in conjunction with this loud-speaker, an
amplifier which steps up the various impulses in direct pro-
portion to -their frequencies, we have an arrangement
which behaves on the whole as though it were indepen-
dent of frequency. The same principle is made use of
in order to correct for microphone distortion in trans-
mission. One type of microphone widely used for broad-
casting has an inverse frequency characteristic, and this is
compensated for by using in conjunction with it an amph-
fier having a factor directly proportional to the input
frequency. Thus the output from this amplifier is inde-
pendent of the frequency of the sounds picked up by the
microphone.  Unfortunately, the pitch-response curves
of loud-speakers do not obey such simple laws, and a
complete correction for their distortion is therefore not
so easy to accomplish, but the addition of suitable acces-
sories to the low-frequency amplifier of the receiving set
can be made to yield a marked improvement in repro-
duction.

Resistance-coupled Amplifiers.

Transformer-coupled and choke-coupled amplifiers do
not lend themselves to the application of these correcting
devices, but now that valves
having a high amplification
factor and low filament con- R
sumption are available, there
is no longer any excuse for
condemning resistance capa-
citv coupling on grounds of
relative inefficiency.  The
great advantage of ‘the re-

sistance - coupled  amplifier

for audio-frequencies is that c

its performance can be pre- 1} : J
dicted with accuracy by very Fifi. 1.—Single-stage resist-

: . ance-coupled amplifier.
simple calculations, based on 0 a

the valve characteristics, and, moreover, such an amplifier
can be fitted with tone-adjusting circuits ‘to produce pre-
determined effects upon its output.

Fig. 1 represents one stage of a resistance-coupled
amplifier. The alternating voltage to be amplified is
applied to the grid of the valve on a base line fixed by
the E.M.F. of the battery C.

If the batterv E, is driving a current I, around the
anode circuit of the valve, there will be across the anode
resistance R a voltage drop of I;R. The actual anode
potential E, of the valve will therefore be less than the
battery voltage E; by an amount equal to I,R; 7.e. :—

Egl=1E; = 1,1 . X e Ao (1)

If E, is raised, due to the application of a positive
half-wave of input voltage, I, will increase, and E, will
therefore be reduced.  The extent of this variation of
E, will depend upon the constants of the valve, and also
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Tone Correction in L.F. Amplifiers.—
upon the magnitude of the resistance R, according to the
equation :—

............... (2)

The amplified voltage-change L, is then passed on
through the medium of a suitable coupling condenser to
the grid of the next valve in the amplifier.

Amplifier Characteristics.

A graphical itlustration of this process is very helpful,
and for this purpose all that is required is a set of
characteristics of the valve to he emploved. The most
convenient way of plotting the curves for this particular
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Fig. 2.—Curves indicating the performance of a resistance-coupled
4 amplifier.

purpose is shown in I'ig. 2, where each curve represents
the variation of 1, with actual anode potential, the grid
potential remaining fixed at a definite value. Fig. 2
represents the characteristics taken for a valve of the two-
volt dull emitter class. From this diagram we can read
off the amplification that will be obtained when using
a given resistance in the anode circuit, and a given value
of high-tension batterv voltage. 'I'he correct grid-bias to
use under these conditions can be decided immediately,
and also the maximum input voltage the valve will handle
without producing distortion.

Let us suppose that we in-
tend to use a valve having
curves like Fig. 2, with a
high-tension battery of 120
volts and an anocde circuit
resistance of 50,000 ohms.

Equation (1) can be
written in the form :—

i R
vl T,< ~ ) -
El) ¢ l;4(1
This equation represents
a straight line making inter-
cepts on the axes equal to
Iy and E,/R respectively.

L g

t

Fig. 3.—Capacaty C con-

nected in parallel with R

to reduce the impedance at
high frequencies.

A 206

e Aan L R y it s?-gg..‘

R

Wireless
World

JANUARY 6th, 1926.

This line is shown by AB in Fig. 2. The point B is
the battery voltage of 120, and A is at E,/R, which in

120

this case is = 2.4 milliamperes.

50,000
The successive curves of this diagram are seen to corre-
spond to grid potentials rising in equal increments, viz.,
2.5 volts. For distortionless amplification, any change
in grid voltage must produce a proportionate change in the
anode potential, and this condition is being fulfilled when
the intercepts on the line AB hetween successive curves
on theé diagram are equal. Measurement on the diagram
shows that this desired proportionality ceases to be main-
tained whenever the grid acquires a positive potential,
thus fixing one of the limits to the range over which the
grid may be permitted to e carried. The other limit is
represented by the point B, but it is not usually desirable
to approach too near to this end of the range, because of
the changes which take place in the valve impedance in
this region. The correct grid bias to use then for most
purposes will be found by taking a point on AB about
two-thirds of the way from B to P, and cstimating the
50000
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IMPEDANCE - OMMS

20000

ANODE CIRCUIT

10000

0

0 100 1000 10000
FREQUENCY

Fig. 4. —~Impedance curves for the arrangement shown in Fig. 3,
with the secries resistance omitted.

grid voltage to which a characteristic curve passing
through this point would correspond. On Fig. 2z, a grid
voltage of about — 4, as shown by the position ), will
be about right.

Adjusted according to this plan, an amplilier will be
equally effective over the whole audible range, but for the
purpose of correcting in some measure the irregularities of
the loud-speaker or telephone, we wish to know how to
introduce just the right kind and the appropriate amount
of distortion into the current operating the reproducing
device. Equation (2) does not contain any term involv-
ing frequency. The anode resistance is assumed to
possess negligible reactance, and so far as audio-frequen-
cies are concermned, the inter-electrode capacities of the
valve can also be ignored. If, however, the anode circuit
possesses inductance or capacity, or both, in addition to,
resistance, equation (2) hecomes :—

/—T——‘_"'_‘
Ep — /LoEy —————-———-)\ 5 +,,\ =
VR + Ry +X°
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Tone Correction in L.F. Awmplifiers.—

and the amplification is 1o longer independent of the

tfrequency. -By making the anode circuit suitably reactive,

its impedance can be caused to be quite low at those fre-

quencies to which the loud-speaker responds with urdue

strength.  These notes will then be relatively weaker when
500C0
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Fig. 5.—Impedance curves, showing the effect of inductive
reactance in the anode circuit.

they reach the loud-speaker, and the reproduction will be
improved as regards tonal balance.

1t condensive reactance is emploved, the capacity must
be connected in parallel with the anode resistance, as in
Ilig. 3; if it were put in series, the high-tension supply
would be interrupted. The effect of shunting an anode
resistance of 50,000 ohms with condensers of variaus
capacities is indicated in Fig. 4. The impedance of the
anode circuit begins to fall off quite rapidly at a fre
quency depending upon the size ot the condenser, until
at the highest audible frequencies the impedance is almost

T
!
!
L

Fig. 6.-~Practical method
of introducing inductive
reactance.

o | EETEERES |

Fig. 7.—Circuit for sup-

pressing frequencies in the

middle register of the
musical scale.

negligible. Since the amplification depends. upon this

value of the anode circuit impedance, the high-pitchel

sounds will no longer be amplified so much, and the

lower notes of the musical scale will gain preponderance.

Such a circuit as this will tend to correct the reproduction
2
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of a loud-speaker very sensitive to the high frequencies,
but only feebly responsive to low notes. I1f the cut-off
of such a circuit proves too sharp, the slope of the im-
pedince curve can he reduced by putting in series with
the condenser a resistance. A variable resistance of
10,000 ohms maximum value is satisfactory for most
purposes.

Band Filters.

Iig. 5 shows the effect of inductive reactance in the
anode circuit. This kind of correction circuit is not
usually required with loud-speakers of the types at
present prevailing, because it has the effect of cutting
down the amplification at the lower end of the scale of
frequencies. It produces an effect somewhat similar to
that noticed when intervalve transformers having an in-
sufficient primary impedance are used in an amplifier.

The methad of application of this circuit to a resist-
ance-coupled amplifier is of interest, however, for ex-
perimental purposes when using certain types of loud-
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¥ig. 8.—Curves for the circuit of Fig. 7 with different
values of R,.

speaker. The reactance should not in this case be shunted
across the anode resistance, as the mean anode potential
of the valve would be raised, and its operating character-
istic altered. A more convenient and satisfactory method
is 10 connect it in the manner shown in Fig. 6. Elec-
trically, this connection is
practically equivalent to put-
ting the mductance in paral-
lel with the anode resistance,
because the impedance of
both the intervalve condenser
and the high-tension battery
are negligible compared with
that of the anode resistance

T

unit.  The curves shown in |
Iig. 5 represemt the im-

.81

Fig. 9.— Connections of

coupling condenser and leak

in resistance—coupled
amplifier.

pedances obtained when a T
low-resistance choke is used,
but here, again, if the cut-
off effect orcurs too suddenly
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Tone Correction in L.F. Amplifiers.—

on the frequency scale to produce the desired raising of
the general tone, a resistance may be inserted in, series
with the inductance.

Most toud-speakers and telephones exhibit a decided
preference for the middle register of the musical scale
of frequencies. Yo effect a reduction in the amplitude
of these frequencies, whilst allowing the very high and
the verv low sounds to be magnified to the full extent,
the circuit shown in Fig. 7
may be applied to one or
more stages of the amplifier.
Impedance curves corre-
sponding to a few values of
C, I, and R, are given in
Fig. 8. From these it can
be seen that, over a certain
range of frequencies, depend-
ing upon the proportions of
the circuit, the amplification
will Dbe very small, and
that by suitable adjustment of the correcting circuit this
range may be made to coincide with the band of fre-
quencies to which the loud-speaker is unduly responsive.
Several of these band filters may be used, tuned to the
same trequency or to different frequencies, but they
should be applied to different stages of the amplifier to
cbviate interaction between the circuits. The extent to
which the middle register is weakened depends upon. the
resistance of the band filter circuit, and about 35,000
ohms is a suitable maximum value for this. The induct-
ance should be air-cored for the best results, hut quite
an effective choke can be made by fitting a winding of
spaced slab coils on to the core of a good make of inter-
valve transformer. As a rough guiile, 6oo turns of wire
on such a core gave an inductance of about one henry.
The inductance for other sizes will vary approximately
with the square of the number of turns of wire. The

Fig. 10. — Distribution of
E.M.F.s in the coupling
condenser and leak

| iy

e
3

JANUARY 6th, ro26.

largest size of wire which the core will accommorlate
should be used, so as to keep the resistance of the choke
low. The most convenient type of condenser to use for
this circuit is the o.or mfd. ebonite dielectric variable
condenser from certain obsolete marine receivers. Such
a condenser, in conjunction with three or four fixed con
densers of the same capacity, gives a useful range of
adjustments when used with a one-henry choke. I'he
frequency corresponding to the minimum amplification of

b P T T S
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o 100 200 300 400
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Fig. 12.—Curves indicating the performance of an L.8.5A
valve as a power converter.

such a valve circuit as Fig. 7 is given approximately by
the equation ;—

/ 1,000
2z CI.,
where 1. is in henries, and C in microfarads. The use
of a variable condenser in this circuit is very desirable,
as it is then much more easy to make exact adjustments.
Listening to the sounds from the loud-speaker or tele-
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F‘g. 11.—Connections of a practical amplifier equipped with tone correcting devices.

18

A 28


www.americanradiohistory.com

JANUARY 6th, 1926.

Tone Correction in L.F. Amplifiers.—

phones whilst slowly changing the condenser value, one
notices d region where the chuaracter of the sound changes
quite delinitely from nasal to muffled. - The correct
adjustment of the circuit lies within this region.

Ihe toregoing matter applies to individual stages of
resistance amplification. A multi-valve resistance-
capacity amplifier consists of a number of these stages
coupled together in cascade by means of condensers. The
coupling condenser is connected as shown in Fig. g, so
that the changes of anode potential of the first valve are
communicated to the grid of the second valve. The con-
denser must be large enough to offer a negligible impe-
diance to the lowest frequency likely to be dealt with,
and the minimum capacity necessary to satisfy this con-
dition can be found as follows :—

Fig. 10 shows a simplified diagram of the circuit of
the previous figure, and equivalent to it so far as alter-
nating voltages are concerned. ‘The grid-filament capa-
city of the second valve has been neglected, since the
amplifier is for audio-frequencies. Also the resistance
of the grid-filament space §s assumed to be infinite com-
pared with the grid-leak resistance R,. This assumption
will be justified so long as the grid bias is correct and
the valve not overloaded. The values of E, and E, are
then connected by the equation :—

L, eCECY
E, R,%0C? 4+ 1

It will be found, by substituting numerical values in
this expression, that a condenser of o.1 mfd. will make
E,/E, something over go per cent. for frequencies as
low as 20, when a grid leak of o.5 megohm is used, so
that a larger capacity is unnecessary, except in such
special cases as when a choke is substituted for the grid
leak for the purpose of raising the tone of the amplifier.
When this is done, the coupling capacity should be in-
creased to 1 or’2 microfarads.

The diagram of a complete amplifier built on these
lines is given in Fig. ri. It is shown connected for
wireless reception to a D.E.Q. detector valve with re-
action and anaode rectification.  "The first anode resistance
is tapped as a potential divider for coatrolling the input
to the amplifier. The first valve grid circuit containg a
tone raiser, and its plate circuit a band filter. The anode

Wireless
Worrld =

circuit of the second valve is shunted by condensers, for
tonc lowering, and the third valve is arranged as a second
band Jiilter. The grid leak of the fourth valve is tapped
for volume control, and for the last stage three power
valves are available. Wide volume control is desirable,
l'ecause the overall sensitiveness of the amplitier is
changed considerably by the adjustment of the tone bias-
ing circuits, and it is only by maintaining the loudness
level reasonably constant that the eftfect of alterations in
the tone of reproduction can be judged with fairness.
The Ideal Loud-speaker.

The output transformer was «escribed in the article 168
which reference was made at the beginning ot these notes.
The processes taking place in the anode circuit of the
last stage of the amplifier are very difticult to predict, on
account ot the complicated electrical load offered by the
loud-speaker, and only Lecomne comparatively simple when
the moving-coil principle is used. Practical results have
convinced the writer of the superiority of this principle
over -many others, and in a future article it is hoped to
describe how the impedance of the output circuit of the
amplifier can be measured for different trequencies and
powers when one of these loud-speakers is heing operated.
Suffice it to say here that the effective impedance of the
output transtformer will vary between certain limits
according to the frequency and strength of the sounds.
The diagram Fig. 12 shows the characteristic curves for
a valve of the L.S.5A type, with lines drawn to indicate
the performance of the valve as a power converter. The
value of I, is assumed to be zoo volts, with a negative
grid bias of 5o volts, the mean anode current, therefore,
being 24 milliamperes, as given by the point P. The
lines AB and CD through this point represent the ex-
tremes in the values of output impedance for all fre-
quencies and powers handled. The slopes of the lines
are given by the respective values of 1/7Z. This gives
one an idea of the distortion to expect in this circuit,
and it will be seen that if the impedance variation is
very great, the musical balance will be upset. Every
change of impedance of the loud-speaker will be reflected
in the primary of the output transformer, and the de-
velopment of a constant impedance loud-speaker would
therefore enable much hetter reproduction to he obtained
from simple apparatus.

Protection of Trade Name.

Messrs. Brown Brothers, Ltd., the well
known wholesale motor and radio manu-
facturers, recently figured in an interest-

ing High Court case before Mr. Justice — =
(1914), Ltd., in placihg A.J.S. accumu-
lators on the market.
battery is a printed label of the luggage
gives tactful instruc-
purchaser

Romer. Messrs. Brown Brothers applied
for an injunction restraining Mr. Thomas
William Bell and Mr. Alfred Pugh, of
Liverpool, from carrying on business as

: : tab type, which
wireless dealers with the name of Brown

tions to the

to a report by Mr. W. A. Brooke, who
has recently toured Cuanada and the
U.S. as sales director of the Ashley
Wireless Telephone Co., 69, Renshaw
Street, Liverpool. Where prices are
reasonably competitive, says Mv. Brooke,
Canadians express a preference for
British apparatus.
(ol o o o)

Attached to each

regarding the  An Exaggerated Report.

Brothers. His Lordship granted an in-  methods of treating an accumulator o »

2 % T : A The Goswell Engincering Co., Ltd., 95-
junction, and also ordered that the de-  during the early part of its life. The g8 White Lion Street, Loudor, N.1. ad-
fendants should pay the plaintiffs the jgtructions, which apply with equal B exaggerated reports appear
cost of the action . - CRdg

coon

Verb. Sap.

An accumulator left to the tender
mercies of a novice, however good His
intentions, may sometimes suffer from a
lack of understanding. This fact has been
recognised by A. J. Stevens and Co.

6

force to every make, should certainly save
many accumulators from an early death.
0000

Canadian Wireless Demands. of

An approximate analysis of the avail-
able wireless apparatus in Canada shows
90 per cent. American and ouly ten per in
cent. British and Continental, according

to have spread concerning the fire which
recently took place at their new premises.
The fire was, in fact, confined to a heap
rubbish; no stock or material was
damaged, nor was the factory routine
interfered with. No delay is taking place
the delivery of ‘*Quality Radio”
components.
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THESE valves are very similar in appearance to the
D.E.5 type of valve marketed by the General
Electric Co., Ltd., the cssential difference between the
D.E.5 and D.E.8 valves being that the latier consumes a
filament heating current of o.12 ampere at 3.5 to G volrs,
as compared with o.25 ampere at 5.5 volts for the D.E.5
The manufacturers claim that the operat-
ing characteristics are, apart from the different Rlament
rating, practically the same as those of the D.E.5 and
1f this be true, the D.1..8 should soon bLe a

class ot valve.

D.LE.sh.
popular valve.

The D, .8 L.F.

This valve is rated by the
makers at 3.5 to 6 volts
o.12 ampere for the fila-
ment, maximum anode volt
age 100, amplilication factor

7, and impedance 8,000
ohms.  Tests made in our
usual manner gave the

results shown in the accom
panying table, from which it

will be seen that with the
anode and grid voltages
chosen as representative of
actual working conditions,
the impedance of the speci-
men tested varied between
15.800 and g,000 ohms,

while the amplification factor
has an average valuc of 6.9.

When used with an anods
voltage of 120. the valve
will furnish sufficient power
to operate an average loud-
speaker without overloading.
Used in a speech frequency

D.E.8. L.F. VALVE.

Filamant chirac‘eristics, 5 volts 0.105 ampere, 3.5 volts 0.113 ampere.
6.0 volts 0-12 amp.re.

Ano le current Actual stiode

Anode al zero grid AR
; SRS 2ut.
Volts. | volts. Milliamp-res.
Milliampercs.

40 1.28 1.28

G0 2.9 1.72

80 Y2 2.52
100 7.7 | 2.96
120 | 10.2 i E!..)(i

|

The D.E.8 L.F. and H.F. Valves.

amplilier, a coupling transformer of 4 or 6 to 1 may be
emploved with good results. The valve is not suitable
for use in a resistance or choke-coupled amplifier because
of its low amplifcation tactor, unless, of course, very
large amplitudes arve being dealt with.

The D.E.8 H.F.

The makers rate the valve at 5.5 to 6 volts o.12 ampere
for the filament, 120 anode voits, amplification factor
16, and impedance 25,000 ohms; the ratio of amplifica~
tion factor to impedance is, therefore, not quite so good
as for the I..T°. valve. It
was found that under work-
ing conditions the amplifica-
tion factor and impedance
averaged about 40,000 and
18 respectively, which is
quite good for a valve con-
suming a filament power of
only o.7 watt,

This valve is recommended
as a detector, when a trans-
ormer haying a low ratio,
such as 2.5 to 1, can be
used. The valve is, how-
ever, specially produced
for resistance or choke
amplifiers, two such stages
giving a voltage magnifica
tion of about 223.

The valve should not be
4 ; used in the last stage of a
& A : speech amplifier for two
[',J » reasons.  Ilirst, its  im-
pedance is too high, and,
secondly, it will only deal
effectively with a peak signal
voltage of about 3.

Osra B.E.8 L.F. and H.F. valves. The anode pin is easily
identified by the ridge on‘the side of the cap and by the letter
¢ A’ marked on the top of the cap.

D.E.8. H.F. VALVE.

Filamant charactoristics, 5 volts 0.105 ampere, 5.5 volts 0.112 ampere.
6.0 volts 0.12 ampere.

Anode curren

Amplifica- Anode

Grid o ! o 5 Actual anode 0 Amplifica- Anod
: tioa lmpadance. Anode at zero grid Grid U 1oce
Bine. factor. ma x Vol's, \.01(5”_ " .”c'urrcnt. g tiou luped ince.
: Millismp>res. Afilliamperes. ! factor. Chms.
1.5 3.800 = "
o 4.5 ey 60 0.87 o | w0 | so00
Lh e 12500 &0 1.56 1L i 181 40,000
6 6.95 11,400 100 2.45 2| 170 36, 400
s 6.05 4300 1 8.52 -3 | 17.7 34,800

Taken with 6 volts on filament.
& 3C

Grid current s arts at about zero grid volts.

‘faken with 6 volts on filament. Grid current starts at about zero grid volts.

22
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PARIS AERIAL DOWN.

During the heavy snowstorm which
swept Paris just hefore Christinas the
aerial of the Kiffel Tower station col-
lapsed. The damage was repaired within
twenty-tfour hours.

o000
NEW BELGIAN BROADCASTING
STATION.

An agreement las been reached be-
tween fadio Belgigue and the Royal
Zoological Society, Antwerp, whereby a
broadcasting station will he crected at
the Antwerp Zoo.

According to the Daily Mail, it is
hoped that the station will be ready by
the end of February. 1In addition to
relaying from the Brussels station, it
will transmit its own programmes.

0000
TACKLING EUROPEAN ETHER
PROBLEMS.

There are growing indications that
Burope’s overcrowded ether may shortly
undergo & sufficient clearance to make
listening {0 Continental stations more
pleasurable than it is to-day. 'Tlhe
Council of the International Radiophone
Union at Geneva has approved of the new
plan put forward at the Brussels Confer-
ence for the redistribution of wavelengths
between European broadeasting stations,

0coo
THE DUDDELL MEDAL.

The Physical Society of London has this
year awarded the Duddell Medal to Mr.
Albert Campbell, formerly of the National

Wireless
World

Events of the Week in Brief Review.

Physical Laboratory. Mr. Campbell was
one of the first to introduce coils of small
self-capacity in wireless receivers,

The Duddell Medal is awarded annually
to those who have advanced the science
of physical measurements by inventing
instruments or parts of instruments of
novel design,

0000

FAME FOR OLD “ W.W."” CONTRIBUTOR.

Mr. Douglas R. P. Coats, a con-
tributor to The Wireless World in those
dim and distant days before the war, has
Just been voted the most popular broud-
cast announcer in Canada. Mr. Coats,
who is munager-announcer of CKY, the
station of the Manitoba Telephone
System at Winnipeg, has been awarded
a silver cup in token of his popularity.
Many ot the voters reside in the United
States.

o002
TO FALL OR NOT TO FALL.

The Edinburgh Corporation is seeking
powers to make by-laws which may affect
a number of broadcast listeners. For
the prevention of danger or obstruction
lo persons using any street it is proposed
to forbid the erection of posts, tubes,
aevials, or any other apparatus in con-
nection with wireless telegraphy or tele-
phony “stretched or placed ou or over any
premises and liable to fall on to any
street or public place.”

We can imagine hot disputes on whether
an aerial is “liable to fall”’ or not.

17

THOSE LOUD LOUD-SPEAKERS.

Guildford tradesmen who have re-
sorted to the wily charms of the Joud-
speaker to entice prospective customers
will probably have to direct their energy
nto other channels in the near future.
The Guildford Town Council has asked
the Home Secretary whether he will con-
firm a by-luw regarding the use of wire-
less  loud-speakers outside  business
premises for advertisement purposes.

0000

OPENING OF THE RUGBY STATION.

Very appropriately, on New Year's
Day, the Empire Wireless Station at
Rugby made its bow to the world. The
largest valve transmitter in existence,
Rugby has proved its ability to comnmmni-
cate with all parts of the globe. During
the tests, completed in December, excel-
lent siguals were picked up in Australia,
New Zealand, Java, China, South Africa,
and Canada. Without exception, all the
receiving stations commented favourably
upon the strength and quality of Rugby's
transmission,

The immaediate tasks of the new station
are commercial and official. The Leafield
Press transmissions have heen taken over,
while long-distance code and ship work
are also being undertaken. All amateurs
will watch Rugby’s performance with in-
terest during 1926, particularly in regard
to the telephony experiments which are
shortly to be made,

AMATEURS IN NAVAL WIRELESS TESTS. H.M.S. Yarmouth, now on her way to Hong Kong,

During the voyage, we under-

stand, the vessel will endeavour to maintain short-wave communication with amateurs in this country. Co-operation between
Government services and wireless amateurs has already proved successful in America.

wwweamericanradiohisterv. com
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RADIO DINNER DANCE.

The festive season, now in full swing,
is the appropriate time for holding those
social events which strengthen the ties
of fellowship in elub life. This has been
realised by The Wireless and Experi-
mental Association, who ave giving a
Radio Dinner Dance at, the Crown Hall
Holboru Restaurant, on Saturday, Janu-
ary 16th.  Captaip P. P. Eckersiey has
kindly consented to take the chaiv, and
amony the prominent personalities who
will grace the assembly will be John
Henry, Esq.

The dinner will begin at 7.20 sharp,
dancing beginuing at 9.20 and continu-
ing until midnight.  Dinner and dance
tickets are 10s. 6d. each; for the dance
only, 4s.  They are obtainable, togethev
with fuller particalars, from Mr. A. W.
Knight, 167, Rye Lane, Peckham, S.E.b.

occcoe
BROADCASTING AND THE BOOK
TRADE.

Tu spite of predictions that the advent
of broadeasting would seriously afleet the
sale of looks, publishers’ records show
that in 1925 more books were published
dhan in amy previous vear.

coocC

WIRELESS ON AMERICAN FARMS.
The American farmer’s. appreciation

FORTHCOMNING EVENTS.

WEDNESDAY, JANUARY éth.

lnsritutiryn of Flectrical Engineers (Wire-
less Sectign)—At 6 p.m_ (Light refresh
ments «f 5.30}. At the Inatitaution,
Savoy Place, W.C.2. Lecture with
Demonstration : ** Frequeney Varwations
in Thermionic Gencrators.”

Barunsicy and District Wireless Associution.
At 8 pom. At 22, Murket Sirect
Keception on Low Waves.
i+ THURSDAY, JANUARY 7th,

Institution of Electricel Engineers.— At
6 poam. (light  refreshments at 5.30).
At the Institution, Savoy I'lace, W.C.2.
Leeture: " Pust, Preseat ond ulire
Developments in Wireless Telephony.”
By Captain P. P. Eckersley.

FRIDAY, JANUARY &th.

Sheflicld nnd District Wireless Sociely.—
At 7.30 pom, At the Dept. of Applied
Science, St. George's Square. Experi-
mental  Wark. (3} Measurement of
Capacity and Inductance.

Lcedx Itadio Sovicty—At 8 pan. In the
I’hysics Laboratery, Leeds University.
Lecture: “Electro Maygnetic Induction”
(Illustrated). Bu Mr. S, Eacles, M.A.
(Camb.y. {(Admission free by ticket
from  Hon. Secretary, 6, Roberts
Avenue).

MONDAY, JANUARY 1ith.

Swansea Nadio Saciety.—General Talk by
Ar. Jenking (of the British Broadcast-
iny Company).

WEDNESDAY, JANUARY 13th.

Rodio Society of Great Britain—Informal
Mecting.—At 6 pan. At the ITnstitution
o/ Electricat Ewngineers, Savoy Place,
w.e.2

THURSDAY, JANUARY 14th,

Liverpool Wircless Secicty—-At 7.30 p.m.
At the loyol Institution. Leeture:
“Fading.” By Prof. KW, Marchant,

JANUARY 6th, 1926.

years. During the year 1923 the number
of sets installed on farms amounted to
145,000 ; duving 1924, 365,000, and in 1925
]550,000. The State of Illinois heads the
ist.

[N oo le

BRITISH INDUSTRIES FAIR.

Rapid progress is being made with the
orwanisation of *he British Industries
Fair, at which, it is understood, a num-
ber of leading wireless manufacturers will
be represented.  ‘The Fair opens next
month concurrently in London and Bir-
mingham,

The London event will take place at
the White City, where most of the avail-
able space has alveady been booked. In
Birmingham the exhibition will be staged
at Castle Bromwich.

Q00O
MORAL BROADCASTING.

A movement to establish high moral
standards in the conduct of broadcasting
is being set afoot by the Chicago Broad-
casters” Association.” A code of ethics has
Leen prepaved, says the Scientific Ameri-
can, based on the principle that broad-
casting is a public service. One of the
principal clauses in the code runs: * To
realise that a broadcasting station is
ambitious to succeed, but that it is first
an ethical enterprise and wishes no suc-
cess that is not founded on the highest

of broadcasting is shown by statistics

D.S¢., M1.EE. (President).
prepared in regard to the last (hree e

justice and morality.”

THE PROPOSED WIRELESS INSTITUTE.

Many readers will be interested in the statement, printed below, which has been issued by the Wireless

Section of the Institution of Electrical Engineers.

The opinion is advanced thal the interests of

qualified professional wireless engineers are besl served by the present Institution.

N HE Committee of the Wireless Section of the Institution
of Electrical Engineers has further carefully considered
the proposal for a new Institute of Wireless Engineers

and is definitely of the opinion that the interests of qualiﬁed
professional wireless engineers. ure best served by the Institution
of Electrical Engineers. The Wireless Section of the Institution
has already deprecated the formation of a new Institute of Wire-
less Engineers, and feels confident that it is unnecessary and
will not he supported by representative and qualified professional
wireless engineers.

The Institution of Electrical Engineers has already explained
that an engineer with adequate wireless qualifications can become
a Corporate Member of the Institution, and that other wireless
engineers not reaching that standard are eligible as graduates,
and as such can attend all meetings of the Wireless Section as
well as those of the Institution.

The Committee have taken into consideration the suggestions
avising out of the previous correspondence on this subject which
appeared in the Press, and with a view to improving and extend-
ing the activities of the Wireless Section, and making it more
definitely representative of professional wireless engineers, the
Commnittee submitted the following recommendations which have
been approved by the Council of the Institution :—

(1) While it is essential that the standard of qualifications for
membership of the Institution. should he maintained, more
opportunity is to be afforded to the physicist engaged in wire-
Jess work to become a member of the Institution.

Applications for membership of the Institution based upon the
usual general scientific training and wireless professional qualifi-
cations to be referred Ly the Secretary to a Wireless Section
Membership Sub-Committee which will make reports and re-
commendations for the guidance of the Membership Commitice
of the Council.

{2) The qualificitions for membership of the Wireless Section

A 36

to remain as at present, viz.: “that he is a member of the
Institution and is actively engaged in the study, design, manu-
facture, ov operation of Wireless or High Frequency Engineering
Apparatus,” and the Wireless Section Membership Sub-Comumit-
tee to scrutinise all new applications for memblership of the
Wireless Section and decide who shall be admitted to it.

The Sub-Committee to be authorised to call for full parti-
culars as to the nature of the study undertaken by an applicant
or for particulars of his work in design, manufacture, or opera-
Lion in order to satisfy themselves that the applicant is properly
gualified in Wireless Engineering.

(3) The fact to be emphasised and more widely published that
the meetings of the Wireless Section are opeu to all members
of the Institution.

(4) The Wireless Section Committee to get into direct touch
with the local centre committees for the purpose of ascertaining
the possibility of—

{a) Starting local wireless sections.

{#) Stimulating efforts to produce local wireless papers.

{¢) Suggesting the reading of available suitable papers, or
giving of lectures, at local centres.

(5) Each local wireless section, when properly coustituted, to
be entitled to elect or nominate one wireless member to the
Wireless Section Committee. For this purpose a local wireless
section shall consist of at least 15 members, who must already
be members of the maiu Wireless Section.

(6) The papers and the discussions of the Wireless Section
and other wireless papers,.in addition to appearing in the Journal
of the Institution, to be issued separately in the form of
“ Proceedings of the Wireless Section.”

(7) The Chairman of the Wireless Committee to be an ex-
officio member of Council, in the same way as are the chair-
men of local centres, as soon as the necessary alterations to the
bye-laws can be made, but in the meantime he will be invited
to attend all meetings of the Coumcil.
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PHOTOELECTRIC VALVES.
A New Development of the Thermionic Valve,
Bv A. DINSDALE.

OR some years it has been known to scientists that
when a ray of light falls upon certain metals.
notably those of the so-called alkali group, such as

sodium and potassium, electrons are emitted. Such an
electron stream, as those readers will know who have
some technical knowledge of the internal action
of valves, constitutes an electric current, and
the phenomenon has been termed the *“ photo-
electric effect.”’

On account of the minuteness of the current
produced, this photoelectric effect has remained
more or less a scientific curiosity, rarely made
use of outside the laboratory, until the develop-
ment of thermionic valves permitted the amplif
cation of the current to such an extent that it
could be usefully emploved. G. du Prell (Ann.
der Physik, No. 3, 1923), G. Ferri¢ (Comptes
Rendus, November sth, 1923), and others
showed how photoelectric and other impulses
of similar (dimensions could be magnified as
high as a million times Ly means of a single
valve.

Commercial Development.

For such work, however, careful installa.
tion, and even special valves are necessary for
best results, and in order 10 simplify the opera
tion and adapt the photoelectric cell for use by
untrained operators, V. K. Zworvkin, of the
Research Department, Westinghouse Electric
Co., East Pittsburg, Pa., has developed the
special device shown in the accompanying
illustration.

The type of device illustrated consists simply
of an ordinary three-electrode valve with a
photoelectric cell included within the glass bull,
but in another type described by M. Zworvkin,
a four-clectrode valve is emploved. In hoth
types the filament is of the oxide-coated dull
emitter varicty, operated at a temperature so
low that there is no visible glow. This feature
is necessary on account of the close proximity of the
sensitive photoelectric cell.

valve,

Constructional Details
and Circuits.

SENSITIVE COATING

In the three-electrode in-
strument, the filament is
surrounded by the usual form
of grid and plate. The in-
side of the upper or spheric-
ally shaped part of the bulh
is coated with photoelectric
substance  (in  this case
potassium hydroxide), and
the coating is connected, in-
side the bulb, to the grid

LOCAL
CIRCUIT

Circuit connections for in-

dicating changes in the
light intensity falling on the
cell.

§

The photoelectric

showing the
active coating on the
inside of the bulb and
the electron collecting
wire ring mounted on
the plate of the valve

In the centre of the top part of the tube can be seen a
wire ‘“electron collector.””  This is connected to the
plate.  The collector and the metallic coating constitute
the photoelectric cell, and it is carefully shielded from the
lower or valve portion of the tube, so that there shall
be no possibility of light from the filament fall-
ing upon the sensitive coating.

In the four-electrode type, the filament is
surrounded by an open mesh grid, which is in turn
surrounded by a fine mesh grid, and the whole
group is enclosed by the plate. The two grids
and the plate are co-axial. In this case it is
the second or fine mesh grid which is in elec-
trical contact with the metallic coating, the
plate being in contact with the collector, as
hefore.

Current Output.

Mr. Zworykin describes several methods of
connection which are possible, the simplest
being that used in conjunction with the three-
clectrode instrument, and shown diagrammatic-
ally in the figure. A grid resistance of high
value (10 to x5 megohms) is connected letween
the grid and the negative terminal of the grid
biasing batterv, which is also of high value
{30 to 45 volts). The value of the H.T. ap-
plied to the plate of this particular valve is
between go and 130 volts, and a relay is in
cluded in the plate circuit, this latter for the
operation of external circuits.

Under the above conditions, with carefully
adjusted potentials and with the photoelectric
cell in darkness, the highly ne gatively charged
grid blocks the flow of electrons from the fila.
ment to the plate, and hence no current will flow
in the external plate circuit.

If, now, a ray of light falls upon the sensi-
tive coating of the photoelectric cell, a stream
of photo-electrons will flow from the coating
to the collector. Since the coating is in elec-.
trical contact with the grid, this electron flow will
discharge the grid, i.e., draw current from it. This
flow of current from the grid to the plate will produce a
voltage drop across the grid resistance which will lower
the potential of the grid. This will upset rhe eareful
balance of the circuit, stop the blocking action of the grid,
and permit an electron flow from the filament to the plate.
The amount of current which will flow in the external
plate circuit depends upon the rate of discharge of photo-
electrons, 7.¢., the degree of illumination of the photo-
clectric cell, and the extent of the negative cha rge received
by the grid through the resistance.

With such an arangement, using a hard valve,” an out-
put of the order of one milliamperc can be obtained.
For higher outputs, Mr. Zworykin uses the four-electrode
type of valve, using the first grid as an anode with a
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Photoelectric Valves.—

low potential (about jo volts positive).  The sece nd grid
and plate are connected as before. By a proper choice
of spacing between electrodes and grid mesh, it is pos-
sible to obtain a good relationship between the degree
of illumination and current output within certain limits.
A continuous output of five milliamperes has been
obtained, the limiting factor heing the heat developed
within the photoelectric cell.  Since alkali metals are
highly volatile, overheating of thq cell distills the metallic
coating on the transparent and insulating parts. It is
stated, however, that this can be remedied to a great
extent by improved construction.

The photoelectric cell, of course, has a time lag,
which. 4n the case of one tube made as described above,
was of the order of one ten-thousandth of a second, by
calculation, and this was verified experimentally up to a
frequency of 3,000 cycles. Mr. Zworvkin states that
this value can be considerably reduced by diminishing the
capacity of the second grid and increasing the voltage
factor on the first grid.

Practical Applications.

As described above, the Zworykin tube operates as a
light detector, but, by reversing connections, it can Le
made to operate in the reverse manner, so that, with a
steardy light falling upon the photoclectric cell, no current
flows in the external plate circuit.  When adjusted in such
a manner, the slightest variation in light value will upset
the balance of the circuit and allow plate current to flow.

The new tube was demonstrated to the public in Octo-
her, at the New York Electrical Show, held in Grand
Central Palace, the particular application in this ecase
heing as a smoke detector. The tube wag set up in a
suitable position so that a heam of light fell on the cell

JANUARY 6th, 1926.

from a projector situated some distance away:. In the
plate circuit of the tube was connected an ordinary 150
ohm telegraph relay, the contacts of which closed an
alarm circuit. Under the conditions of the demonstra-
tion, anything which came between the beam of light and
the cell caused the device to function, closed the relay
contacts, and sounded the alarm. So sensitive was the
apparatus, in fact, that a whisp of cigarette smoke, pass-
ing across the light beam, caused sufficient shadow to
fall on the photoelectric cell to trigger off the alarm.
"This Jenonstration proved conclusively that the apparatus
is very suitable for use as an automatic fire alarm in
unattended Dbuildings, warehouses, etc. The -device
worked equally well with either artiticial light or reflected
davlight, .

In addition, this new ‘invention can be used in con-
nection with variations of light intensity for any pur-
pose, such as the exact scientilic matching of colours, the
Jetection of flaws in tinplate and textiles, the switching
on of street lights at sunset and extinguishing them at
dawn, and for innumerable other applications.

In the latest and most improved Zworykin tubes, the
time lag has been reduced to the order of one one-
hundred-thousandth part of a second, a reaction so in-
credibly rapid that new and important possihilities imme-
diately become apparvent in the direction of the trans-
mission of photographs and even moving pictures by
wireless. This is so lecause. when incorporated in a
suitable circuit. the device yill send out radio impulses
of any desired frequency in direct praportion to the
amount of light falling upon the photoelectric cell

Another suggested application of the invention is in
connection with an entirely new type of microphone for
hroadcasting purposes, which would respond equally to
all frequencies.

FRENCH TIME SIGNALS.

From Jannavy 1Ist, 1926, the time signals from the Eiffel
Tower (FL), and Bordeanx, Lafayette (LY) were altered to
the times given in the table below :—

No.| G.M.T. Signal. Station. | Wavelength.
1 1800 International and Rhyth-
mic Signals FL 2650 sparl.
2 | 0800 Do. do. LY 18900 C.\V.
3] 0930 International ........ FL 2650 spark.
4| 2000 International and Rhyth-
mic Signals ........ LY 18900 C.W.
2245 Old Semi - Automatic
Signal ...l FL 26530 spark.

Lyons (YN) will no longer transmit time signals.

This series will continue in force for four months, after which
it is probable that No. 3 may Le withdrawn and No. 5
replaced by an issue of the International and Rhythmic Signals
from FL simultaneonsly with 1LY at 2000 G.M.T. By thur
time it is anticipated ilial the spark transmissions from FL will
Le replaced by modnlated C.\V,

I'he signals in issnes Nos. 1 and 4 ave as follow :—

(a) Preliminary signal.

(h) Times of issue of rhythmic signal of the previous day as
deterniined by the Banreau International de I’Hewre, Puaris.

(e} Commencing at 7h. 57m. 55s., the International Signal as
hitherto, except thut the three dashes which have constituted
the time signal are to be replaced by six dots, conunencing at
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{he seconds 55.0, 56.0, 57.0, 58.0, 59.0, 60.0, and lasting each

about 0.2 second. e
{d) Commencing at 8h. 1m. Os.. a new rhvthmic issue of

306 signals, falling as follows :
1m. Os., 1st dash followed hy 60 dots.

2m. 0s., 62nd ., » o s
3m. 0s., 123vd ., & A
4m. 0s., 184th , % L

5m. Os., 245th |
6m, 0Os., 306th ,,

The commencements of all these siguals are to be evenly
spaced ; the commencements of the dashes are intended to fall
precisely at the commencements of the seconds of mean time,
and they will he each abont one half-second in duration; the
dots will be about one-fifth of a second in duration.

Issues Nos. 2 and 3 will take the same form as hitherto,
and for ordinary users the only service withdrawn is the old
semi-automatic service from FL at 1045 G.M.T.

In addition to the above, signals similar to No. 1 will be
made at 0800 and 2000 (+.M.T. simultaneously from FL and
LY, on 32 metres and 75 metres, during the fonr months proba-
tionary period. After that period it 1s probable that one of
these wavelengths will be suppressed and the other permanently
retained. The probationary period of four months is adopted for
the purpose of ascertaining how far the new issues meet both
general and scientific requirements, and any communications on
the subject may be addressed to the Director, Bureau Inter-
national de I'Heure, Observatoire National, Paris, or to the
President. Tnlernational Time Commission, Royal Observatory,
Edinhurgh.
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FINTS and " IS

EADERS

A Section Devoted to the Practical Assistance of the Beginner.

H.F. STABILITY.

There can be little doubt that the
most difficult problem confronting the
designer of a tuned H.F. amplificr
intended to operate on the hroadcast
wavelengths is that ol preventing
self-oscillation. Tt has already heen
pointed out in these notes that, if the
aerial coupling is loosened sutficient]y
to be effective, even a single amplify-
ing valve will oscillate
anode circuit is brought approximately
into tune. Some artificial stabilising
device therefore bLecomes necessary ;
of these, the so-called ** neutrodyne ™’
and various damping methods have
atready heen discussed.

There are several other alternatives
open to the amateur constructor, one
of which is shown in Fig. 1. In
this case a loosely-coupled H.F.
transtormer with a tuned secondary
winding is used between the H.F.
and detector valves. If the coupling
between these two windings iz
gradually reduced, a point will le
reached where the valve and its
associated ciicuits will no longer tend
to oscillate, due to the fact that the
primary or anode circuit may be said
to no longer form a part of the tuned
circuit ; thus conditions necessary for

/

HT.+

1.—H.F. amplifier-detector
loose-coupled transformer.

with

when its

self-oscillation no longer exist. 1t
is obvious, however, that if the
coupling is reduce!l excessively, the
amount of energv handed on to the
succeeding valve will be reduced to
such an extent that the overall ampli-
fication obtainable will be small.
‘The best results will be ohtained when

WV

e e ol

Fig. 2.—Stable H.F. amplifier-detector.

the coupling is just weak enough to
prevent self-osciliation, but, unfor-
tunately, this adjustment will only
remain correct over a very narrow
band of wavelengths.

The scheme has the advantage that
ordinary plug-in coils, in the usual
two-coil holder, may be used as a
transformer. The correct size for
the primary will best hbe found by
experiment ; this will generally have
a considerably smaller number of
turns than will the secondary.

An ingenious adaption of this prin-
ciple has been used in an American
receiver ; in this case the transformer
coupling shaft is connected to the
tuning condenser through a reduction
gear, in such a way that the coupling
will be approximately right for any
setting of the condenser.

In Fig. 2 is shown another and
obvious method of ensuring stability
in an H.F. amplifier. Here an

aperiodic and heavily-damped trans-
former is used to transfer energy from
the anode circuit of the first valve to
the grid of the second.  Both these
valves are functioning as high-
frequency amplifiers, and as in
neither case do we have a sequence
of tuned grid and plate circuits, there
will be no tendency towards self-
oscillation, provided that there is not
an excessive amount of magnetic
coupling between the coils.

The disadvantages of this arrange-
ment are that the amplification given
by the untuned stage is small, and
that it does not contrilute anything
towirds the overall selectivity of the
receiver. This latter point may, to a
certain extent, be compensated for by

a reduction of coupling between
aerial and grid coils. and general

attention to the
tuned circuits,

In the receiver shown,
may be introduced, if required,
hetween the anode circuit of the
detector valve and eiter the tuned
anode or grid coils.

selectivity  of  the

reaction

L= el o)

“REFLEX > ADJUSTMENTS.

It may sometimes happen that,
when the contact is removed from the
crystal detector in a reflex receiver,
an actual increase in signal strength
is noticeable. This is due to the fact
that damping is reduced when the
crystal circuit is broken, and the
valve tends to approach more nearly
to the oscillation point, the whole re-
ceiver thus becoming more sensitive.
The valve itself will be rectifying
on the ‘‘bottom bend.””  Such
symptoms, of course, indicate a seri-
ous fault, as the set is obviously not
functioning as a dual amplifier.

The trouble may be due to an in-
sensitive crystal, or (o incorrect
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values of high- and low-tension volt-
ages applied to the valve; in these
cases the remedy is obvious. Pos-
sibly the design of the high-fre-
quency coupling between the valve
and crystal is faulty ; this is a very
fruitful source of trouble. Many of
the coupling devices suggested will
operate best with a detector of com-
paratively high resistance, such as the
perikon, -or carborundum-steel com-
bination, and are hardly suitable for
the more popular galena crystals.

0000

THE MASTER-SWITCH.

1t is generally admitted that the
life of bright emitter valves is con-
siderably reduced by the sudden ap-
plication of the full filament voltage,
and one is generally advised to turn
on the filament rheostat gradually.
If this precaution is to be observed,
the use of a ‘“ master switch’’ to put
the set into operation is not peimis-
sible, but a variable master resist-
ance, controlling all the valves, may
be used in its place.

Dull emitter valves, with filaments
working at low temperatures, prob-
ably do not call for this refinement,
and the use of a switch, inserted in
the positive L.T. lead, will be found
convenient, as, by its use, those with

Wireless
World

absolutely no technical knowledge
may be trusted to put the set into
operation. In the case of .a multi-
valve receiver fitted with separate
fitament controls, much tiresome turn-
ing of rheostat knobs will be avoided.
It should be remembered that the
manufacturers of certain types of
dry-battery valves, consuming 0.06
ampere, recommend a gradual appli-
cation of filament current, so this
arrangement can hardly be recom-
mended where this particular class of
valve is used.

0000

COMMON FAULTS.

L xperience shows that a very large
proportion of the faults which de-
velop in a valve receiver are to be
traced directly to the batteries, either
high or low tension, but more often
to the former. Accordingly, when
trouble develops these should first of
all be suspected, and without doubt
the simplest method of ascertaining
whether this suspicion is justified or
not is the use of a suitable voltmeter,
which should be applied when the
batteries are actually supplying
current ; ‘‘ open-circuit ' tests are of
little value; at any rate, in the case
of the L.T. accumulator. Dirty and
corroded connections on this battery

DISSECTED DIAGRAMS.

JANUARY 6th, 1920.

often give rise to complete or inter-

mittent failure of signals.

Another most fruitful source of
trouble is found to lie in faulty or
loose contacts. These may be looked
for at various points, particularly in
the valve pins, which should be
scraped bright *and slightly opened
out to ensure their fitting tightly into
their sockets. The same remarks
apply to the plugs of removable coils
and H.F. transformers. Flexible
wire connections to the moving
sockets of coil holders are an equally
prolific source of trouble.

Even the best intervalve low-fre-
quency transformers are likely to
break down after a few months’ use,
and many cases of complete lack of
signals are found to be due to a
breakdown in the primary windings.
Incidentally, it is understood that im-
proved methods of manufacture are
now bheing applied to these com-
ponents, so it is to be hoped that this
ali-too-common trouble will soon be-
come less frequent.

No attempt has been made to
enumerate all the possible causes of
failure to obtain signals; the above-
mentioned faults are those which ex-
perience shows are most likely to
arise in dealing with a set properly
constructed with good components.

No. 13.—An Armstrong Super-regenerative Receiver.

For the benefil of readers who find difficulty in reading circuil diagra

series of skefches showing how the complete circuils of lypical wireless

by step.

The ' super-regeneralive’

wavelengths

principle has great possibilities,

ms we are giving weekly a
receivers are buill up step
particularly on the shorter

L

il

A

3

=
v
v R
A tuned osclllatorg circult, connected
between grid and Dlament of a valve.
A short indoor aerial, or a frame, is

often used, partly to minimise the risk
of causing interference by radiation.

A 40

A leaky-grid condenser is inserted to

give rectification, and the long - wave

quenciing coil, shunted by a fixed con-

denser, is connected in the low~potential
grid return lead.

The plate circuit is completed through a

reaction coll coupled (generally variably)

with the grid coll, the H.T. battery, and.

‘the long-wave reactlox:’ coll, in the order
stated.
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PIONEERS OF WIRELESS.

Wireless
World

By ELLISON HAWKS, F.R.AS.

In this series of articles il is proposed {o outline the development of wireless science and fo describe

briefly the researches of men who have laid the
electricity.

Joundations of our knowledge of magnetism and

The series will conclude with a shor! accoun! of the discoveries of contemporary workers

in the field of wireless science.

I —William QGilbert.

®

HI story of the invention and development of a

I practical system of communication without wires

1s one of the most remarkable in the annals of
science. Almost everyone knows that radio is not the
outcome of the work of anv one man, as is sometimes
erroneously stated, but is the result of the labour of a
number of scientists.

There is no better method of following the progress
of any science than by studying the lives of these pioneers,
who marked out the trail across the unknown land. In
any stage play the characters make the show.  The
scenery and sctting, whilst important, would be useless
without the human element. So it is with the story
of science—and more par-
ticularly so, perhaps, with
wircless. By studying the ’
lives of those who devoted

£

themselves to the work, we [
are better able to appreciate
how this great science has §
been built up, and this §
knowledge helps us to
realise the vast amount of g
labour and research that has &
been necessary to achieve &
our present results. It 2
helps us, also, to understand [
something of the funda-
mental physical laws that ¢
lie behind even the faintest g
click of a Morse ““dot’” or &
< 1 ] bR l _d 3 . - &t
dash heard 1 our re ;%
ceiver. 5;
Difficulties of Pioneer 8
Research.

The discovery of wireless ®
came about by gradual E
evolution. It was more =
particularly the result of
the combined efforts of
many eager minds, who for ;
a hundred years had leen

striving to grasp the prize
held out to them. Success
was only made possible by
persistent and  thoughtful
study, by the conquest of

RS e L

William Gilbert (1540-1603).
! A 43

difficulties and by overcoming obstacles that were at
first regarded as insurmountable. Attention to detail,
and more particularly patience and perseverance, were
also important qualifications of these early workers.

Fortune did not favour any one of thém with chance
discoveries leading by a short-cut to such brilliant achicve-
ments as radiotelephony or super-regeneration. Indeed,
developments have been on lines clearly recognisetl in
every other field of scientific achicvement.  Waltt’s in-
vention of the separate condenser, which led to the
triumph of the steam engine, was no accident. It was
the outcome of close and continuous study ; the final step
in a long journey-—a step that could never have heen
taken had not the road that
led to it been carefully and
thoughtfully traversed.
Palissy’s discovery of the
process of enamelling
. earthenware. Gottlieb Daim-
ler’s internal combustion en-
gine, the Curies’ iscovery
of radium, the Wrights’ first
aeroplane.  These and a
hundred other instances illus-
trate that steady and per-
sistent research alone results
in the reward of discovery—
the right to universal recog-
nition as a henefactor to
mankind or the huilder of a
new science.

AR SR R R T 5

Early Studies in
Magnetism.

As evervone knows, mag-
netism plays an all-important
part in radio. Most of us
studied magnetism at school,
where we learned that there
are two kinds of magnets :
(1) the permanent magnet,
and (2) the electro-magnet.
A specimen of the former
may be bought at any toy-
shop, while the latter has a
wide application, being used
for many commercial pur-
poses, ranging from ringing

WWW-americanradiohistorv:com
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a housebell to providing great motive power by means of
large clectric motors.  Permanent magnets were known in
olden days, and were regarded as objects of curiosity by
the people ol many nations. An iran ore, possessing the
peculiar property of attracting iron, and called the ** lode
stone,’” 1s mentioned g ancient Chinese records, and is
referred to by early Greek and Roman writers.

No serious study &f magnetism was made until the
time of Queen Elizabeth, however, when Dr. Gilbert in-
vestigated the subject and published his fumous book.

Wiltiam Githert (1540-t603), or Gillierd as he some-
times spelled his name, was the son of Hierom Gilberd,
a Suffolk gentleman and Recorder of Colchester. William
was born on May 24th, 1540, at Colchester, then a fish-
ing centre on the hanks of the river Colne. Little is
known of his boyhood, but at 14 years of age he entered
St. John’s College, Cambridge, and matriculated four
years later. He was elected a Fellow of his college on
March 21st, 1561, and later became examiner in mathe-
matics.  In 1564 he graduated M.A. and took his degrec
of Dactor of Medicine in 1569, becoming a Senior of his
college on December 21st, 1569. Having spent threc
vears travelling through Europe, he took a house at St.
Peter’s Hitl, London, and commenced to practice in 1573-
‘I'hree vears later he became a Fellow of the ‘College of
Physicians, of which Institution he became President n
1599.  He was appointed physiciau to Queen Elizabeth
in 1601, and to James I. on his accession, and these
appointients resulted in his attaining a considerable
practice,

Deviations of the Compass.

Gilbert was not content to follow medicine only, how-
ever; he was intensely interested in the magnet and in
clementary clectricity, and spent his spare time in study-
ing these subjects.

At this time the behaviour of the magnet was some-
what of a mysterv. Columbus and Cabot had noticed
that the compass needle did not always point directly to
trie north. Robert Norman had -discovered, too, that
the needle Jdipped and that the dip varied according to
the latitude. These phenomena were without explana-
tion, although many thcories had been advanced to
account for them. Some thought the Pole Star acted as
an attractive force to the needle; others that there was

Acocks Green, Birmingham.

(November 28th to December 15th.)

Australia t  2€M, 2YI, 3AD, 3BM,
5BG; 6AG. New Zealand :. 2AC, 2XA,
4AC, 4AS. South Africa : A6N. India:
HBK. Ttaly: 1GN (’phone), 1RAI,
1FC, 3TR, 1AS8. U.8.A.: 6CIX, 6CTO,
9CTR,- 9BDW, 9DNG, 97T, 9CXX.
9DBJ, 5AHP. - Brazil : 1AB, 1AC, 1AF,
1AP, 1AN, 114, 5AB.  Belgium : U3,
S84, K8. Others : NISP (U.8.8. ‘' De-

troit’"), NISM ~(U.8.8.  *Milwaukee),  waii: FXL. Cuba: NVE, 2JT. Porto

Calls THeard.

" ’
Extracts from Readers

Logs. :
...................................... . 3QL. 3WB' 3WO, 3z0, 4CH, 4DU,
Mexico : 94, 1AA, 1AX, 1B, 1K. Ha. 4TV, B8ADA,

JANUARY 6th, 1926.

an immense island of magnetic ore in the Arctic, which
attracted the needle. It was cven told how, when a
vessel approached this island, all the bolts and mails that
held the timbers together flew out and the ship fell to
pieces !

+ De Magnete.™

The ‘credulous believed these stories, but not so Gilbert.
Casting legend and superstition aside, he collected the
ohservations of Sir Francis Drake and others of his
friends, who at his request closely observed the behaviour
of the compass when sailing through distant scas. In
1600 he published the result of his investigations in his
famous volume De Maguete, which incidentally was the
first great physical work to be published in England.
Che hook commences with a summary of existing know-
ledge about the magnet, and gives some account of the
lodestone. This is followed by an investigation into the
properties of magnets, illustrated by -diagrams and ex-
periments.  Gilbert deals with the power of attraction,
its direction and relation to the poles of the earth, and
its variation and declination. He points out the prac-
tical bearing of these points on navigation, and suggests
low declination may be used in discovering latitude at
sea.  He comes to the conclusion that the phenomena of
magnetism are explained by regarding the earth as a vast
spherical magnet, and Ke verified this theory by experi-
ments, which incidentally cost him £soo.

De Magnete aroused considerable interest in scientific
circles, and Gilbert’s merit as an investigator was at once
recognised, both in England and on the Contirent. He
did not long enjoy the reward of his labour, however,
for he died of the plague on November joth, 1603.

Although Gilbert’s contemporary, Sir Francis Bacon,
saw [it to belittle his work and to regard him as a man
who ““made a whole philosophy out of observations on
a lodestone,’’ the famous Galileo recognised his genius
and scientific attainment when he wrote, ‘‘ [ cxtremely
admire and envy the author of De Magnete.”

Thousands of listeners may never have heard of \Gilbert
or his work, and yet this learned Elizalethan was one
of the pioneers whose researches enable us to enjoy our
nightly broadcast concert or speech. He made a definite
step forward in the early study of the subject of mag-
netism, and, with Dryden, we realise that ** Gilbert shall
live till lodestones cease to draw.”

Philippine Is.: 1HR, NAJD. South
Africa: O-A6N. Bermuda: BER.
Brazil : 1AB, 1AF, 1AN, 1AP, 1AV, 1IB,
5AA, 5AB." Porto Rico: 4JE, 4KT,
4RL, 4SA. Canada: 1AK, 1AR, 2BE,
2BG, 2F0O. Morocco: AIN, MAROC.
U.S.A.: 3AHA, 3AUV, 3AVK, 3ADB,
3BCT, 3BHV, 3BNU, 3CDV, 3CKJ,
3DH,” 31, 3HS, 3]0, 3LW, 30H,

8ADM, 8AJ, 8ALY,
BAWA, 8AZU, 8BGN, 8BPL, 8BTH,
8BUK, 8CCQ, 8CCR, 8DAE, 8DON,

NRDM, NFV, A7, XGB1, GHA. Rico: 4RL. New Zealand : 4AR, 2AC.
{0-v-1) Australia : N 7 33 'opM. SEQ, SES, 8GZ, 81Q, 8ZU, 9ADK,
\ustralia : NRRL, 31U, 3X0, 3BD, 2TM 9CI%W, NAF, XDF, NISM, NISP,

F. J. Taylor
Whitman, Mass., U.S.A.
Great Britain : 2WJ, 2DX, 2LZ, SIS,
6RY. 2NM. 2XY. France: B8EL,
8WAG. Holland : 2PZ.  Ttaly : 1BD.
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TOPICALITIES FROM

Birmingham New Premises.

The new Birmingham studios and
offices will be opened on January 20th.
These are situated in Broad Street, oppo-
site the Prince of Wales Theatre, and
form the first and second floors of a new
building.

Qo000
Traffic Noises.

It is interesting to note that all
new  buildings in Broad Street have
to be built 55ft. back from the existing
building line, as it is expected that in
the course of the uext ten vears Broad
Street will greatly increase in importance,
and the authorities are arranging for a
wider aud better street. In consequence
of this the B.B.C. studios and offices ave
placed at a distance of 55ft. from the
existing voad, and therefore the likeli
hood of any traffic unoise disturbing the
transmissions is practically non-existent,
In the present inadequate premises in
New Street the noise from passing traffic

Is a vital factor.
coCcoo
The Main Studio.
The premises themselves are very

spacious, being the biggest of wny in the
provinces. The main studio is 48it. by
40it.,, and s bigger than the higgest
studio in London.  In fuct, it is so large
that it is proposed to have some dividing
curtains erected so that only part of the
studio may be used for small orchestras
etc. This will 1ot be done until the
engineers have tested the acoustics more
fully ; but it will be understood that with
an_enormous studio such as this the
B.B.C. will be able to get the best pos-
sible echo effects, according to whatever
is heing broadeast.

0000

The Talk Studio.

In addition to the main studio there is
a talk studio, 18ft. by 14ft. The Birm-
ingham station will thus be well equipped
in its efforts to give the best stullio vre-
sentation.

0000

The Control Room.

'The microphones used will be those of
Western Electric manufacture, the same
as are used at the present time. A
spacious control room and battery room
have been provided, which will” be in
strong contrast to the very cramped
quarters now used. There are sufficient
large and airy offices to house all depart-
ments in comfort, with room to spare at
the moment, although there is no doubt
that future expansion will soon fill this.

A Day Younger than 2LO.

The premises are self-contained, with a
very attractive entrance hall, and they
will provide very excellent accommoda-
tion for the stafl oi the station, which.
by the way, opened only one day after
London, on November 15th, 1922 :and Mr.

Percy Tdgar is the
Director.

senioi’  Station

0000

A More Powerful Transmitter.

The transmitting site will not be
changed, but a new and more powerful
transmitter was recently installed, as
deseribed some time ago in T'he Wireless
Werld, so that within a space of two or
three months the Birmingham station
studio premises und transmitter eqnip-

SAVOY HILL.

ment have been entirely renewed at an
expenditure of some thousands of pounds.
[ele e o]

Thousands of Letters.

If a mass of appreciative correspond-
ence is any guide to the value which lis-
teners place upon the hroadcasts of well
known artists, the programme provided by
Sir Harry Lauder on the eve of Christmas
was far and away better than most other
broadcasts of the vear 1925. Tlie number
of letters and post-cards received ran
into some thousands.

o000

Harry Lauder’s Income Tax.

One wonders, by the way, to what ex-
tent un argument may develop hetween
the great Lauder and the Income Tax
collector over the fee alleged to have heen
paid to the Seotch comedian by the
B.B.C. The figure of £1.500 given hy u
newspaper was quite wrong.

0Oo0oa

Artists’ Fees.

Some artists have a rooted ohjection to
stating what fees they rveceive, and for
this reason the broadcasting ofiicials

liave made it an inviolable rule that no
information
subject.

shall  be given on this

THE NEW STUDIO AT 5NO.

The largest broadcasting studio in the country was

opened at the Newcustle station on Wednesday, December 23rd. The above photograph,
taken on the inaugural evening, shows (left to right) Dr. Wild (Bishop of Newcastle),

Councillor Anthony Oates (Lord Mayor),

Sir Theodore Morison and Lord Gainford

(Chairman of the B.B.C.).

WWW amercanradiohistory com
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The Dynamo Nuisance.

The amount of interference by motors
or dynamos of lifts, power stations, etc.,
is increasing, and the question is asked
whether legislation could be introduced
in the interests of listeners to deal with
the nuisance.

cooe

Ethereal Rights of Way.

It has never yet been declared thal
either individuals or nations have any
rights in the ether. If there is such a
thing activities both on the part of
national governments and international
forces like the Office Internationale de
Radiophonie at Geneva are essential to
support the holders of those rights.

0000

Cutting In.

The position generally wants regular-
ising. For instance, when a British
station moves away from a certain wave-
length, some Continental station proceeds
to fill up the wavelengtlr surrendered. An
example of the confusion existing among
Continental stations ogcurred last week.
In consequence of the heterodyning of
Leeds hy Petit Parisien,:Geneva shifted
the latter’s- wavelength, ‘whereupon San
Sebastian immediately adopted the wave-
length evacuated and matters were made
worse for Leeds. The Spanish Adminis-
tration has now been asked to avoid
interference on British stations during
main broadgeasting hours, i.e., from 7 to
11 p.m. This sort of thing is of almost
daily occurrence nowadays.

0000

The Broadcasting Committee (1925),

It will be interesting to read any evi-
dence that is given before the Broadcast-
ing Committee (1925) on the subject of
alternative programmes on widely sepa-
rated wavelengths. It is well” known
that the plans for future development
provide for about ten regional stations
designed to give alternative services to
crystal users, with three or four reluy
stations to cover less important aveus.
Certain interests outside the ranks of
listeners and lroadcasting officiuls are
opposed to the scheme aud have expressed
a wish to give evidence before Lord
Crawford and his colleagues. Normally,
one might suppose that it would be ex-
tremely difficult, if not impossible, to
adduce any reasons why alternative pro-
grammes should not be made available to
listeners ; but apparently an attempt is to
Le made by the interests concerned to
achieve the impossible. The Committee
will want a lot of convinciog.

0000

Dublin Jamming.

Dublin station is a newcomer into the
field of interference Before the station
was started up the wavelength allocated
to it Ly the (ieneva Conference was 206
metres, which was almost on the ships’

wavelength. Dublin therefore appears to.

have taken matters into its own bhands
and gone up to 390 metres, where it is
cansing trouble to Bournemouth, and if
it moves up at all it will probably be
too near Newcastle to be comfortable.
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FUTURE FEATURES.

Sunday, January 10th.
Loxpon.—3.30 p.m., Star Ballad

Concert. 9.15 p.m., De Groot ,

and the Piccadilly Orchestra.
BirvingHAM:—3.30 p.m., Light
Symphony Concert.
ABERDEEN.—3.30 p.m., Symphony
Concert.
Grasgow.—3.30 p.m., ““ The Hymn
of Praise ”’ (Mendelissohn).

Monday, January 11th,

LonpoN.—8 p.m., Chamber Music.
9 p.m., The Grand Hotel, East-
bourne, Orchestra.

BirmMineHAM.—8 p.m., Classical
Opera. 9 p.m., Lighter Opera.

BeurasT.—8 p.m., Italian Operatic
Music. 9 p.m., Three Short
Plays.

Tuesday, January 12th.

Loxpon.—8 p.m., °‘ Milestones of
Dancing and Romance.

MaNcHESTER.—8 p.m., ‘‘Over the
Open Microphone.”
Wednesday, January 13th.

Loxpox.—8 p.m.,  New Works.
9.25 p.m., ‘ Passion, Paison
and ~ Petrification”’  (George
Bernard Shaw).

BrryviNncoam.—8  p.m.,
Band Concert.

Bour~emouri.—8 p.m., Celebrated
Conecertos  and  Tustrumental
Feature.

Carpirr.—8 p.m., The Creative
Genius—(1) The Triumph of
Beethoven.

Neweastee.—8 pm., Community
Singing Concert.

Grascow.—8 p.m., Orchestral Con-
cert.

BeLrasT.—7.20 p.m., Spain.
Thursday, Janunary [4th.
BousnemouTs axp 5XX.—8 p.n,,
¢ John Citizeir at Home ”* and
the Wireless Christy Minstrels.

Carpirr.—8 p.m., Sea Spray 1)

MancHEsTER.—8 p.m., Lancashire
Talent Neries.

NeweastLe.—8  p.m., FPianoforte
Recital by lrene Scharrer.
AperpEEN.—Y  p.m., * Cavalleria
Rusticana’® {(Mascagni).

Friday, January 15th.

Loxpon.—9.20 p.m., Percy Fletcher
Programme.

MaNcHESTER.—8 p.m., Old Tolks’
Favourites.

Newcastie.—8 p.m., * Love in a
Village,”” a Comedy by Isaac
Bickerstaff.

Saturday, January 16th.

NewcAsTLE.—8  p.m.,  Sterndale
Bennett in his own sungs.

Military

How Records are Prepared.

By the way, a board covered with
tracing paper is now Kkept at head-
quarters, with the names of all known
stations in Europe and the day of the
month as one pair of variables of a
graph, with, in addition, certain dis-

JANUARY 6th, 1920.

tances' from which rveports on a station
are received, making a third variable,
This enables the lieterodyne position, as
well as the wavelengths of :51 stations,
to be ascertained at a. glance. 'The
board is designed to cover a month at a
time, and a complete record will be
obtained for the current and past periods.
Another board, arranged in a similar
manner, will cover various other forms of
interference.
00CO

Two Theatre Broadcasts,

The broadcast excerpt from ‘‘Mei-
cenary Mary,” which was postponed
owing to the Queen-Mother’s death, will
be relayed from the London Hippodrome
on January 15th from 8.50 to 9.20 p.m.
On New Year’s night, Bluebell in Fairy-
land’* | was relayed from the Chelsea

Palace Theatre.
0000

Short v. Long Wavelengths.

Although the future development of
wireless is believed to be in the direction
of short wavelengths, a good deal more
research is needed hefore short waves for
broadcasting are a thoroughly dependable
proposition. 500
America’s Experiences.

The experiences of station WGY
{Schenectady) will be utilised in argu-
ment by the opponents of short waves.
For many months past the Schenectady
station has Dbeen transmitting its pro-
grammes on four waves, namely : 41.88
metres, 109 metrves, 379.5, and 1,560
metres. Observations of the signals
pbtained on receivers tuned to these
various wavelengths have shown that the
longest wave transmissions are the bhest
for relay work.

[e el oo}

Daventry’s Future.

The fact that the long wave is utilised
by the Daventry station coufirms the
future uses that 5XX may be put to as
regards international broadeasts.

cooo

“ Drake ** is Coming to 2LO.

My, Louis N. Parker, writing fronr
Switzerland, says that he will be pleased
to take part in a broadcast performance
of “ Drake ' on January 28th, and the
officials at Savoy Iill are now going
ahead with the arrangements.

0000

Hardly Suitable.

A prominent broadcasting official who
touk part in the opening ceremony of
Newcastle’s new premises had perforce
{o appear in the studio in the tweed suit
in which he had journeyed North, owing
to the carelessness of a railway servant
who handed him a lady’s travelling bag
in mistake for his own. The bag was
very similar iu appearance, but as it was
believed to contain articles unsuited to
masculine adornment, especially in a
broadeasting studio, the broadcast appeal
to its rightful owner to claim 1t as
quickly as possible and to render unto
Ceesar that which was Caesar’s was like
a cry straight from the heart.
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A Review of

THE PUREMAX LOUD-SPEAKER.

A loud-speaker of orviginal design is
now marketed by Lee and Churcehill, Ltd.,
76, TFore Street, London, KE.C.2. In
general outline 1t resembles a typical loud.
speaker ol the horn type, but an exami-
nation of the base piece veveals that an
entirely new method is employed for
operating the diaphragm.

The illustration shows the three sections
of the lase lifted apart, which in
assembly uare placed over one another.
As can be seen the lower portion carries
an electromaguet of liberal dimensions
and fitted with laminated pole pieces.
Each spool is wound to a rvesistance of
1,000 ohms. Above this is ussembled
another section which also carries a simi
lar electromagnet together with a veed
armature, which occupies the space le-
tween the pole pieces. The electro-
magnetic system is thus duplicated and
the polarvising action of the electromagneis
is wranged to influence the 1eed so that
it is hoth repanelled and attracted be-
tween the pole picces. The reed s
securely clamped at one end, the other
eund being held between a pair of rubber

The mechanism of the Puremax Joud-

speaker, in which a double electro-

magnetic action is applied to a stiff reed

and the vibrations transmitted to a mica
diaphragm.

buffers, the position of which is controlied
by the adjusting screw.

The design of tlic reed «nd the method
by which it is supported obviously plays
an important part in producing the good

Wireless
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reproduction which this loud-speaker is
capable of giving. The vibrations im-
parted to the reed are transmitted to a
mica diaphragm by means of a light stiff
connector, the diaphragm being set up in
a very similar manner to that employed in
a gramophone sound-hox and is supported
between rubler cushions,

co0o0oO0

THE NEW FERRANTI TRANSFORMER.

The attention of the amateur has
vecently been called to a new model of
intervalve transformer mmanufactured by
Ferranti, Ltd., of Hollinwood, Lancs.
The wmwanufaciurers issue a pawphlel

The primary and secondary windings of the
new FKFerranti transformer are supported
by ebonite pegs and spacing pleces, while
the core departs from the usual form of
construction of interleaving the stampings.

giving full details of the performance of
the transformer and the manuer in which
it should be operated. It is not the
mtention here to discnss the performance
of this component on test, and details of
construction only are given so that the
reader will appreciate the many unique
poiuts of design which have been intra-
duced and which undoubtedly go to pro-
duce improvement in operation.

The core is of double “D’ shape
and is very liberal in dimensions, having
a cross section area of about £in. square.
It is not assembled in the usual manner
by interleaving strips of ‘K '-shaped
pieces, Lut each lamination is a completo
double “D,” as shown in the accom-
panying drawmng, and in order to permit
of the insertion of the stampings about

WWW-americanradiohistorv. com

the Latest Products of the Manufacturers.

the winding cuts are made at one end of

the centre piece.
The method of

o a number of air spaced sections.

Ferranti transformer type A.F.3, with a

winding ratio of 1:3'5

An chonite tube which slips over the
core is fitted with twelve rows of ebonite
pegs, five in each row. These pegs serve
as spacers between the sections and also
support strips of ebonite which separate
the primaryv and secondary windings.
The sections of the secondary winding
are placed centrally between the primary
winding, which is divided iirto two main
portions, and the primary is bridged with
a small fixed capacity condenser consist-
ing of copper plates and mica dielectric.
The terminal strip for the primary shown
at A picks up contact with the wind-
ing and the condenser-B by means: of
clips. An iron case encloses the trans-
former.

It must be admitted- that this com-
ponent marks a step forward in inter-
valve transformer design, the special
merit lyving in the arrangement of the
stampings to avoid interleaving and the
method of sectioning and supporting the
windings. The primary to secondary
winding rvatio is 1:3.5

A 47

I winding is  quite
unique, the turns of wire being built up

P
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COMBINED VALVE HOLDER AND
FILAMENT RHEOSTAT.

The construction of rveceiving sets is
simplified by the use of the combined fila-
ment rheostat and valve holder which is
produced by the Loudon aud Provincial

Radio Co., Lid., Colne Lane, Colne,
Lanes.

1t consists of an
ebonite  bracket

cirrying the connec-
tions for the valve

L. & P>, combined valve holder and filament rheostal.

and the rheostat winding which is oper-
ated by weans of a plunger between a patr
of spring contacts. This compouent is
easily attached to the instvument panel
by means of ouve hole fixing, and the con
nections between valve legs and rheostat
are already made. The valve holder is
of Jow capacity tyvpe, and accidental con-
tact between the filament pins of the valve
and the anode socket of the holder is
avoided by covering the contaets with in-
sulating material, the coveving for the
plate connector being red.

The rheostat is obtainable in various
resistance values, while 1t would not he
a difficult matter to interchange the ¢
sistance unit when a change is made in
the type of valve emploved. The metal
parts are unickel plated.

o000

ATLAS VERNIER DIAL.

Messrs. H. Clarke and Co., Ltd., Atlas
Works, 0ld Trafford, Mauchestey, mann-
facturers of the Atlas coils, huve recently
produced « geared knob and dfal. It is
one of the first reduction geared dials of
British manufacture to become available

The Atlas ¢ Vernianob' is of large dia-
meter and cleanly moulded in Bakelite.

Critical adjustment is provided by
operating through a reduction gear with
entire absence of backlash.

A 48
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.
on the markel and to possess an aiirac-
tive uppearance at least equal to any of
the American products.

The dial is of large diameter and is
controlled by two concentric knobs, one
giving a quick adjustmeut and the other
operating through gearing. The smalleg
knob rotates a small milled pinion
which is mounted between two
indiarubber rollers which are made
o engage on ther edge of a milled
wheel tilted at an augle ol about

35° to the
main condenser
spindle  and

terminating on
a small rubber

wheel which
makes fric-
tiou contact
with the {face
of the instru-
ment panel

The drive thus
obtained does
not possess the slightest degree of back-
lash as is usually produced when the
reduction gearving consists of a train of
toothed pinions. :

[slieliolie]

THE EFESCA VERNISTAT.

The need for obtaining a critical con
trol of filament current has led to the
production Ly Falk, Stadelmanu and Co.,
Ttd., 85, Farringdon Rd., London. E.C.1,
of a filament rheostat in which the oper
ating knob i€ rotated through three com-

is ro-
fated three times in oving from myxi-
mum to minimum and thus provides an

The Vernistat filament rheostat

exceedingly critical control of filament

current.

plete turns in moving from maximum to
the off position. The-—resistance wive,
wound in the form of a spiral, is wrapped
three times round an ebonite drum which
is rotated by means of the operating
knob. Contact is picked up by means of
a spring carried on a metal block and sup-
ported by a pair of guides. As the drum
ts rotated the spring contact is caused to
traverse the face of the drum.

This component has a high-grade finish,
the end plates being of polished alumi-
nium and other parts of nickel plated
brass. One hole fixing is provided for
attaching the rheostat to the instrument
panel.

wWWWe americantadiohistorvicom
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THE “RUSHTON ” LEAD-IN TUBE.

This component is marketed by Messrs.
J. Nicklin and Co., Ltd., Great Charles
Street, Birmingham, the principal fea-
ture of the design being the provision of
good spring plug ‘connectors for the

JO AERIAL

TO SET

Rushton lead-in tube and earthing plug.

aerial wire and the lead to the aerial ter-
minal of the set. A third plug is sup
plied, so that the aerial may be con-
nected direct to earth when the set 1s
not in use, and a spade terminal attach-
ment enables connection to Be nade be-
tween any of the spring plugs and ter
minals on the set.

The lead-in tube itself is very well de-

signed. The ceniral conductor pussing
through the insulating tube consists of
a metal tube riveted at each end into

pressed metal caps. which space it away
from the inner walls of the ebonite tube.
The conductor is therefore surrounded by
air dielectric where the clectrostatic field
strenath is greatest, thus considerably ve-
ducing dielectric losses. Insulation losses
we guarded against by employing ebonite
tube of the highest grade.

ie spring plug-in conmectors are well
made and uive frm self-cleaning contact.

Catalogues Received.
¢ Star Wireless Supplics 7 (101, Hitchin

Street, Biggleswade).  Wholesale price
list of Stav wireless products.
(el e Mool

‘Butterfields, Ltd.”” (Wireless Depart-
ment, Levis Works, Stechford, Birming-
ham). Four-page folder dealing with
Levis 1926 wircless sets.

o000

“ H. . Tofield, Ltd.”” (30, Church
Steeet, Birmingham). Catalogue of Siren
wireless receivers; also leaflet describing

Siven filament rvheostats.
0000
“R. Roberts, Ltd.””- (b3, Newton

Strveet. Birmingham). Taade price hist of
wireless components.
0000

“Gent and Co., Ltd.”” (Faraday Works,
Leicester!.  Book 5, Sections 1 and &,
illustrating and  describing  *“ Pul-syn-
etic” electric impulse clocks as used in
the receplion of Greenwich time by wire-

less.
0000

« Grafton Electric Co.” (54, Grafton
Stveet, Tottenham Court Road, London,
W.1). 104-page illustrated catalogue of
wireless and electrical accessories and
comportents.
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" DICTIONAE

- OF TECHNICAL TERMS

Definitions of Terms and Expressions commonly used in Wireless

Telegraphy and Telephony.

This section is being continued week by week and will form an authorifalive work of reference.

Potentiometer Control (of grid voltage).
A method of varying the voltage ap-
plied to the grvid of a three-electrode
thermionic valve by means of a poten-
tiometer which 1s_connected either
across the filament heating battery or
across a separate battery. The end of
the grid circuit is connected to the
slider of the potentiometer so that the
grid potential may be varied at will.
See Grip POTENTIOMELER.

Poulsen Arc. A speciul form of arce
struck between carbon and copper elec-
trodes in an atmosphere of hydrogen,
used for producing high-frequency con-

Federal-Poulsen arc at the
Bordeaux station.

tinuons wave oscillations for wireless
purposes. The oscillations ave produced
in a tuned eircuit connected across the
arc, being due to the unstable nature of
the arc.

Power. Power is the vate of dning work,
1.e., the amount of work done per unit
of time. The electrical unit of power
is the watt or Lilowatt (1,000 watis).
One watt is the rate at which work is
being done, or at which energy is bheing
dissipated in a circuit carrying a steady
current of one mmpere under a pressure
of one »olt. Thus the power in a eir-
cuit is given in watts by the product of
amps. aud volts, provided the current
and voltags have steady values (cf.
Power v A.C. Cmrcurrs). Tn a pure
resistance the whole of the clectrical
energy is converted into heat, and if T
is the current flowing through a resis-
tance R ohms the power is given by
I*R watts. 1 watt=10" ergs per second
and 1 horse-power =746 watts.

Power Amplifier. A low-frequency am-
plifier specially designed to amplify
speech signals up to great strength for
use with powerful loud-speakers.

Power Component. That compounent of
an alternating current which is in phase
with the voltage and which, when
multiplied by the voltage, gives the
true power in the circuit. Sometimes
called the ‘“wattful component,” or
“ wattful curreut ” or ‘‘energy com-
ponent.”” See Power 1y A.C. Crncuirs.

Power Factor. A number less than unity
by which the product of amps and
volts (apparent power) in an A.C. cit-
cnit must be multiplied in order to give
the 7rue power. For sine waves it is
equal to the cosine of the angle of
phase difference hetween the curvent and
voltage. See Power v A.C. CircuiTs.

Power in A.C. Circuits. The average
power in an alternaling current cireuit
depends not only upon the ejective
volues of current and voltage, but also
upon the phose velation between these
guantities. In a circuit where the cur-
rent and voltage are 1 phase (e, in a
pure resistance or a cicuit tuned to
resonance), the power at cvery instant
is positive and it can be shown that the
power in walls is given by the product
of the effective values of amperes and
volts, i.e., power=V A watts where A
and V arve the clfective values of current,
and voltage respectively.  This is the
same as for a D.C. civenit, and only
applies to the partienlar case where the
current and voltape are in phase.

Whero the current and voltage ave not
m phase {~.g4. in an indnctive civcuit),
the instantaneons values of the power
are not alt positive, and the average
value of the pnwer in the civenit is less
than that given by the product of
amps and volts. In this case the pro-
duct of current and voltage is called
the “ apparent power,”” and in ovder tn
ohiain the trne power i, must be multi-
phed hy a factor whase value is less
than amty. This is called the ““ power
faclor > of the cirenit. When tlie cur-
ront and voltage waves are sine waves
the power factor is eqnal lo the cosine
of the angle of phase difference hetween
the enrvent and voltage. Thus if ¢ s
the angle of phase difference, the true
power 35 equal to VA cos ¢ watts, so
that, for sine waves the power fuctor is
equal 10 cos ¢.

In terms of rotating wectors, A cos o
is that component of the current which
38 1n phase with the voltage and is
called the " power component ” of the
carrent.  The othier component, which

wWwWWwWeamericanradiohistory com

is 90° out of phase, does not vepresent
any power, and is Lherefore culled the
*“ wattless component ' or *“idle com-
ponent.”’

POWER

AVERAGE
€x?

POWER

CURRENT ¢

@) VOLTAGE €

VOLTAGE €

Acos ¢

()] Asing

Power in A.C. circuits. (a) current and

voltage in phase — power factor = 1 (D)

current lagging by a phase angle ¢ —

power factor = cos ¢ (¢) vector.diagram
of an inductive circuit.
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In a circuit where the voltage
and current are out of phase by
90°, the power factor is cos 90°=0,
and therefore the average power is zero,
the positive energy taken over a com-
plete cvele being exactly equal to the
negative energy. Thus a perfect con-
denser or a pure inductance, where the
voltage and current differ in phase by
90°, does not absorb any power. For
this reason a current which is out of
phase with the voltage by 60° is called
a ‘ wattless current.”’

Power can only be dissipated as heat
in a circuit containing resistance, and
even in an inductive cireuit containing
resistance the power dissipated in heat
is given in watts by I'R, where R is
the resistance in ohms and T the current
in amperes flowing throagh that part of
the cirenit in which the resistance is
situated.

Power Valve. A three-electrode valve
specially designed to give a lurge out-
put for use in connection with a power
amplifier. The special features are
large emission or plate cnrrent at
moderate plate voltages and a grid
voltage—plate current  charvacteristic
having the straight portion as long as
possible to ensure distortiouless ampli-
fication. Not to be confused with
transinitting valve.

Presspahn. An insulating material made
from wood pulp and usually in the
form of thin sheets which are glazed
on the surfaces. It is of a fibrous
nature and fairly non-hygroscopic, i.¢.,
it. does not hold moisture to any great
extent.

Pressure. A term very commonly used to
signify electrical difference of potential
or voltage. See PoTENTIAL and POTEN-
TIAL DIFFERENCE.

Primary.  Short for primary winding.

Primary Battery. A battery of primary
cells.

Primary Cell. A cell made up of suit-
able electrodes and chemicals so that
an  electromotive force is produced
capable of driving a current through a
suitable external circnit connected
between the electrodes. A primary cell
is one in which the chemicals undergo
changeg when current flows but which
cannot be charged again electrically
when all the chemicals are used up, as
in the case of a secondary cell. In some
types of primary cell the chemicals can
be replaced when the cell has been fully
discharged, such, for instance, as the
wet Leclanché cell.

Primary. Electrons or Primary Emission.
The main emission of electrons from the
filament of a thermionie valve as opposed
to the emission of =econdary electrons
from the plate due to bombardment at
sufficiently high velocity by the primary
electrons.  See DyNarroN and KEexo-
TRON.

Primary Winding. That winding of a
fransformner to which electrical power is
supplied, i.e., the one which absorbs
electrical energy from the source of
supply. This is quite independent of
whether the voltage across it is greater
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or less than that of the secondary
winding.

Projector. A term sometimes used for
“loud-speaking telephone™ or loud-
speaker.

Proton.

The name given to the smallest

particle ” of positive electricty which
is supposed to be able to exist in a free
state, just as the electron is the smallest
“ particle " or quantity of negative clec-
tricity.

Pulsating Current. A cwrrent varying
its magnitnde in a regular manner at
regnlar time intervals, but not revers-
ing its direction. Such a condition is
met with in the plate circuit of a valve
receiving a signal; the plate curvent
varies in accordance with the received
signals, but it never reverses. It really
consists of an alternating current super-
imposed on a direct current. See
OscitLAaTING COMPONENT.

Push-Pull System. A system of low-
frequency amplification applied to the
last stage of au amplifier used for
operating a loud-speaker. The last stage
consists of two similar valves whose grid
circuits arve fed from a single inferralve
transformer with a tapping taken from
the centre of the secondary winding. The
centre tapping is connected to the
common filament circuit and the two
ends to the respective grids, so that
when the potential of one of the grids
has its maximum positive value the
other has its maximum negative value.
The result is that the two plate cur-
vents vary in such a manner that their
sum is always constant, bnt each is fed
through separate halves of the primary
winding of another special transformer
with the primary tapped at the centre.
The loud-speaker is connected to the
secondary in the ordinary way.

FROM
RECEIVER

TO LOUD
SPEAKER

Push-pull amplifier connections.

Pyron Detector. A crystal defector con-
sisting of a contact between a erystal
of jron pyrites and a metallic point,
usually eopper.

Q

Q" The symbol commonly used for
quantity of electricity.

Quadrature. Two alternating quantities
are said to be “in quadrature’ when
they are 900 out of phase, t.e., when
the phase difference between them is a
quarter of a cycle.

Quantity of Electricity. In current elec-
tricity the ¢ quantity of electricity”
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JANUARY 6th, 1926.

which passes a given point in a circuit
is given by the strength of the current
multiplied by the time for which the
current flows, assuming, of course, that
the current has a steady value. The
unit of quantity of electricity in the
practical system is the couloml, and
is defined as the quantity represented
by a steady current of one ampere flow-
ing for one second.

In electrostatics unit guantity of elec-
tricity or unit charge is defined as that
charze which will exert a force of one
dyne on an equal charge at a distance
of one centimetre.

Quenched Spark. A spark passed be-
tween points in a special discharger
which prevents an arc forming after the
spark proper has passed, The passage
of the spark is made to excite oscilla-
tious in an aerial system for spark trans-
mission of wireless signals. The quench-

Quenched spark gap.

ing of the spark is necessary in order
that sharply tuned signals may be
obtained.

Quiescent Aerial. A system of wireless
telephony where the carrier wave is sup-
pressed when speech 1s not actually
taking place.

B

““R.” The usual symbol for resistance.

Radian. The angle sultended at the
centre of a circle by an arc equal -in
length to the radius, being equal to 57.5
degrees.

Radiating Circuit.  An oscillating circuit
of such a nature, such as an aerial sys-
tem, that energy is radiated info space
in the form of electric waves when an
oscillating current flows.

Radiation.  The transference of energy
into space from a radiating ecircuit in
the form of electric waves through the
cther. The ether waves set up by an
oscillating aerial are made up of two
separate components, namely, the
electromagnetic component and the
electrostatic component respectively.
The magnetic component comprises a
purely magnetic disturbance in the
ether, being detached loops of magnetic
force propagated through space, and
similarly the electrostatic component is
made up of loops of electrostatic lincs
of force propagated throngh space.
‘When a frame aerial is used for recep-
tion only the magnetic component is
picked up, the signals being of maxi-
mum strength when the plane of the
frame aerial is parallel to the direction
in which the waves are propagated.


www.americanradiohistory.com

JANUARY 6th, 1920.

Wireless
IP(%W@IPH@ st

RADIO SOCIETY OF

GREAT BRITAIN.

Survey of a Successful Year's Work.

of the Radio Society of Great Britain during the

last twelve months.  The Report of the Council
for 1925 was read at the Society’s annual general meeting
held on December 16th at the Institution of Elcctrical
Engineers.

Early in 1923 the Society was called upon to render
valuable service in connection with the “ Wireless Tele-
graphy and Signalling Bill, 1925,” which then came before
Parliament. The ultimate withdrawal of the Bill was,
it is considered, largely due to the Socie tv's efforts.

The prestige of the Society has undoubtedly increased.
Linked up with affiliated organisations throughout the
country, it continues to be recognised as the most im-
portant national organisation for amateurs.

In December, 1924, “Experimental Wireless and the
Wireless Engineer ” became the official organ of the
Society instead of ““ The Wireless World,” owing  to
the change of proprietorship ot the latter.

Standardisation of Ebonite.

The fact that a standard specification of ebonite is now
available is consequent upon the efforts of the Society in
co-operation with the British Engineering Standards Asso-
ciation.  This important achievement, from which all
amateurs will benelit, is being followed up by preposals
for the standardisation of wireless components and
apparatus.

The decision to adop( a distinctive emblem has been
put into effect and badges are now available to members.

With the formation of the International Amateur Radio
Union, the Society has received further distinction, three
of its members being appointed officers in the Union.
In April the Society once again had the pleasure of enter-
taining Mr. Hiram P. Maxim, president of the American
Radio Relay League, and several other American
colleagues.

On the social side the Society organised an annual
dinner in London and a summer excursion to the Mar-
coni Transmitting Centre at Ongar, in Essex.

Lectures of the Year.

During the session six important lectures were delivered,
the speakers being Sir Oliver Lodge, D.Sc., I'.R.S., Prof.
C. L. Fortescue, Mr. P. K. Turner, Mr. G. G. Blake,
and Mr. I'. M. Colebrook, B.Sc.  In addition a number
of profitable informal meetings were held A Technical
Advisory Committee has been formed to give assistance
to all members desirous of taking advantage of its services.

‘The advantages accruing from the consolidated opinion
of all the affiliated societies have been shown at the
meetings of the General Committee of the altiliated
societies.  As a testimony to the value of the considered
opinion of the Society, it is interesting to note that when
the Imperial Communications Committee proposed the
draflting of technical wireless regulations, the Society was
invirel to send a representative.

Thanks to the courtesy of the B.B.C:, fortnightly talks

have been given regularly from the London Broadeast
ing"Station

H & BUSY and successful vear ” sums up the activities

A scheme for rhe registration and certification of wire-
less dealers and repairers is at present under cousideration,
but the Society recognises the inherent difficulties in work-
ing such a scheme, and very careful investigations are
being made. ‘

Membership in all branches has shown a decided
growth during the vear, notably in the Transmitter and
Relay Section.

Transmitter and Relay Section.

The extension of the “T. and R. Section” has Leen
remarkable.  There are now members in Africa, Spain,
Y¥rance, Italy, America, Canada, and India, with the
result that much useful co-operation has been possible in
the direction of experimental tests. Informal meetings
held at regular intervals have proved a steady attraction,
and while the lectures have been mainly devoted to trans-
mission (uestions, the receiving side has not been entirely
neglected. .

In July the important decision was made to issue a
monthly publication known as “ The T. and R. Bulletin,”
devoted entirely to the interests of transmitting amateurs.
This publication, which is circulated only among mem
bers of the Section, has been well received, and is respon-
sible for a large influx of members. i

The Society’s report concludes with a reference to the
Schools Radio Section, which has also shown good work
in the past yvear, notably in the organisation of a Schools
Radio Exhibition in the summer, and in collaborating
with the Education Department of the British Broadcast-
ing Company.

The treasurer’s report for the year ended September
3oth, 1925, shows a satisfactory state of affairs, a sub-
stantial balance being carried forward.

In the coming months the “R.S.G.B.” should have
ample scope for a still greater extension of its activities,
and amateurs will wish it well in its journeyings through
the mists and uncertainties of 1926.

NO LEAKAGE HERE! The aerial lead-in at the high power
station (PCG) at Koot wijk, Holland, which maintains communica-

tion on 9,000 metres with the Java station PKX. Owing to the
terrific atmospherics in Java transmission has frequently to he
made as slowly as ten words per minute.

A 5I
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The Editor dces not hold himself responsible for the opinions of his correspondents.

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

INADEQUATE “(QSL’S.”

Sir,—I feel that I must say a few words regarding the habit
of asking for *‘ wall paper” (QSL cards), which seems to be
largely indulged in by a few people who possess a receiver which
will go down to the 45-metre band.

During the last few weceks I have been conducting some
telephony transmissions on that wavelength, and in response
to each series of tests I receive literally ‘‘showers”™ of
“ordinary *’ postcards (not fit for wallpaper), most of which
read like this :—" You will be interested to learn that I heard
you calling ‘test d.c. QXV’ last week-end; please QSL by
card.”” What a useful report to receive! No date, no time,
strength, modulation, or any detail whatever, and yet these
people expect a QSL card in reply to their so-called *‘ report™
and do not even send a stamp for reply in most cases (I must,
admit some have done so), and only last week my expenditure
on stamps to ‘‘ QSL > people whose reports were useless
amounted to 2s. 1d. '

I sincerely hope that this letter will not stop people from
sending in reports which contain some data, as these are always
very welcome, but I sincerely hope also that unless they can
““deliver the goods” in the form of reports on modulation,
strength, time, date, steadiness of wave, etc., that they send
a stamp for their acknowledgment.

Meanwhile I am continuing my tests on 45 metres, hoth C.W.
and telephony, and shall gladly welcome reports of a useful
nature. GERALD A. JEAPES, G2XV.

“ Chandos,”

Gt. Shelford, Cambs.

MICA COUPLING CONDENSERS.

Sir,—The increasing popularity of rvesistance and choke
covpling prompts one to ask when are British manufacturers
going to produce a mica dielectric coupling condenser of 0.15
mfd. or thereabouts, at a reasonable price? Presumably not
until forced to do so by the influx of American goods, as in
the case of low loss variable condensers, etc.

London. W. D. BRAID.

S.B. FROM LONDON.

Sir,—I1 have recently completed the construction of the two:
range receiver described in your pages, and I may say that I
am somewhat disappointed.

The performance of the set is all that can be desired; it is
easy to tune, and brings m the 2LO and 5XX transmissions at
good strength and witi: excellence of quality, but my compluint
is that I have not by the adoption of this dual-equipped set a
choice of two programmes. I find that Daventry tor four-
fifths of the time 1s relaying London’s programme.

Surely the purpose of the high-power station is to provide
an alternative programme, yet to the listeners in the most
densely populated areas m and around London the station
nmight not exist. Here is a station which London listeners can
80 casily tune in sending out a programme which is already
available from the local station.

A 52

Does the fact that the London programme is invariably chosen
tor relay imply an infenority of the provincial programines?
Let us have an independent programme from 5XX to which
we can tune when the London transmission exasperates us. The
question of cost does not enter into it, as the B.B.C. pays, as
we saw recently, stupendous fees for brief items by really first
class artists. J. T. H.
Acton.

“A TALK TO THE HOME MAKERS.”

Sir,—Captain Eckersley’s recent article in The Radio Times
on the subject of home construction must have left most of his
readers gasping.

A point which amateurs wonld like Capt. Eckersley to answer
is why should he take up the cudgels for the manufactuver
and deplore the effects of competition with the liome con-
structor when, as far as I can see, Captain Eckerslev is move
responsible than any other man in England for any disappoint-
ment which the wireless industry may feel in the amount of
business which broadcasting has produced. Let Captain
Eckersley first of all put his own house in order and give up
his constant advocation of the crystal set policy. A little less
of that and the manufacturer would to-day be selling valve
sets and apparatus on a scale which would leave the question
of competition by home constructors a negligible factor.

London, N.W. C. H. S

HIDDEN ADVERTISEMENTS COMPETITION.

“The Wireless World ' Hidden Aduertisements €om-
pelition, which is maintaining its popularity among our
readers, will be continued from week 1o week wntil further
notice.

The correct solution of
(23/12/25) is as follows :—

the Fourth Competition

Clue No. Name of Advertiser. Page.

1. Generval Electric Co., Ltd. 11
2 8. A. Lamplugh, Ltd. .. e 4
3. Metro-Vick Supphies, Ltd. o 14
4, H.T.C. Electrical Co., Ltd. .. A 2
5. J. and W. Barton - . 19
6. British Insulated and Ilelshy Cables,

Ltd. ey 2 ] 17

The following were the prizewinners :—
B. P. Wilner, Eltham, £5.

F. Disher, London, N.22, £2.
A. L. Riwer, Warkworth, Northumberland, £1.

l'en shillings each to the following :—
Alec Forbes, London, N.19.
John Thynne, Ilford.
M. R. Scoble, Truro.
G. W. T. Bond, Wimbledon.

WwWweameéricancadiohistorv. com
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“The Wireless World’

Information Department
Cor\ducts a Free Service
of erlies to Readers

Queries.

A Sonsitive Four-electrode Valve
Receiver.

1 was  wvery interested an the four-
electrode walve . veflex civcuit pub-
lished recently in your journal, but
wish to construrt a straight regeneru-
tive detector rveceiver using a four-
electrode wvalre, my object being the
headphone  veception  of  distant
stutions rather than volume on newr-
by stations, and I <hall be ylad if you
could ndicate to wme o suitable
cirenit using plug-in coils.  J.OR.

The circuit which we illustrate in Fig.

1 will be found to meet your needs.

Plug-in cuils of the ordinary values such

as would be used on conventional

®° READERS

@

F

Questions should be concisely worded, and hcaded - Information Departmenl.” Each separate

question must be accompanied by a stamped adilressed envelope for postal reply.

Charging Accumulators from A.C. Mains.

1 have u mains supply of 280 volts 50
eycles AC. in my house. Please in-
form me of the best way in which [
can charqe my accunudator.

S.E.J.

There ure four principal methods of
charging accumulators from A.C. wmains.
First by meaus of a step-down trans-
former and a vibrator reetifier, second
hy means of a chemical rveetifier, thivd
by means of a valve rectifier, and finally
by means of a rotary veetifier. The first
two of these methods may be said to
be inefficient aud not to be geuerally re-
commended, whilst the reverse is trne
of the two latter methods. The diffi-

single-valve receiver should be wused. culty with vibrator rectifiers of even an
O+H.T
0:0003mfa
| ———
—H.T.
/ 2Mn i
50005 md ”“de
! A —~L.T.
\——gpon.
R > O+L. T

Fig. 1.—Four-electrode valve circuit for distant reception with headphones.

The instrument will be found eminently
suitable for = long-distance headplione
reception, reaction control being specially
smooth. Siuce fonr-electrode valves can
now lie obtained with a filament con-
sumption of 0.06 amp., and the H.T.
required is only a few volts, it is obvions
that this receiver is exceptionally suit-
able for use where the battery prolblem
is serious, as in country districts. The
circuit also lends ttself admirably to the
construction of a portable receiver, since
it is possible to nse four flash-lamp bat-
teries for H.T. supply, and for operating
over a short period of time a similar
battery may be used for L.T. supply. The
reduction in H.T. voltages is obtained by
connecting the inner grid to +YL.'T., thus
diminishing the effect of space charge.

expensive type is to keep them in phase,
they lLeing apt to Le put out of pliase hy
any sudden mechanical ““ jar”’ with dis-
astrous results o the accumnlator, whilst
even when working more or less satis-
factorily the accumulator does pot thrive
greatly on this method of charging.
Chemical rectifiers have the disadvantage
of being “ messy,”” troublesome and mal-
odorous. Most of them rectify far from
perfectly, and the reason why accwnu-
lators are charged at all by them is that
they pass a somewhat greater current in
one direcction than they do in the reverse
direction, and so ‘thers is a cumulative
effect in one direction which charges the
accamulator. = Their efficiency 1s ex-
tremely poor, and except for charging
very small accumulators wheve only a

wWWW-americanradiohistorv. com -

small charging curvent is needed, they
are not to be recommended. Valve recti-
fiers ave efficient, silent, odourless and
trouble-free, but they possess onec serious
disadvantage, and that is that the cost
of renewing the rectifying valve forms a
large overhead charge which must of
course be added to the cost of charging
the accumulator. With regard to rotary
converters, it may be said at once that
they are undoubtedly the most efficient,
and in the long run the cheapest, method
of charging accumulators from A.C,
maius. In the case of large accumulators
there is no alternative method that is
really practicable, and in the case of
small accumulators this method is the
most efficient.  TUnfortunately, however,
the initial cost of a reliable machine is
in the neighbourhood of seven guineas,
but this outlay will undoubtedly be re-
turned with compound interest during the
comrse of a relatively short period. A
good machine will run quite silently and
need no atteution.

! cocoo

An Unusual Cause of Interference.

I have installed ai my residence u system
of electric clocks impulzed ot crery
half minute by o master clock in the
usuol monner. Euvery time that an
wmpul<e 18 transmitied by the master
cloclk the broudeasting programmes are

gpoiled by an ohjectionable  clicl:

emitted by the loud-spealker. Can you

inform me haw to abate this wuisance ?
P H.I.

It is evident that the impulse trans-
mitted in the clock circuit is being picked
up inductively by some lead or leads
associated with the receiver. In the first
place it is necessary to make sure that
any leads such as lond-speuker leads are

kept well away from the other leads
under discussion. After making sure on
this point, the usnal remedies recom-

meuded in the case of iuterference from
electric lighting mains may he carrvied
out. Should this fail to bring about the
desired result, it may be necessary to
arrange that all wiring to clocks is car-
ried out by means of lead-sheathed wire
sinitably earthed, if, indeed, this has not
already been done. In many cases the
desperate remedy of stopping the clock
system during the time that reception is
being carried out may have to be resorted
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to. Readers having electric light in-
stallations in their houses will &lmost in-
variably notice that a click is emitted by
the loud-speaker when switching the light
on or off, which is, of course, a pheno-
menon similar to that produced by the
clock system, but since this does not occur
periodically every half-minute, its effect
usually passes unnoticed.

[eReliele]

Advantages of a Low Resistance
Loud-speaker.

I recently connected wery long exlension
leads, consisting of about 30 yards of
electric lighting “flex,” to the output
terminalg of my recetver in order to
operate my loud-speaker in a very
remote part of the house. Quality,
which 18 cxeellent normadly, was very
poor achen the loud-speaker wras used
on the extengion leads, the tone being
very “woolly.” Thinking it due to
the fact that the capcity between
the two awires of the long exiension
‘flex” eavscd a large capacity bo
exist  across  the loud-speaker ter-
minals: | unravelled the leads and ran
one wwe dlong the mcture rail, the
other bLeing tacked to the skirting-
bourd, but results were not im
proved.  Can you assist e in finling

the trouble? J.B.R.

The trouble is undoubiedly due to an
excessive capacity across the loud-speaker
terminals as you suggést, but a moment’s
thought will reveal the reason why it is
not sufficient to separate the two wives.
It is obvious that one wire is connected
to the plate of the final valve, i.e., to that
side of the telephones which ure at high
potential, and the remaining wire to the
positive of the H.T. bLattery; .¢., to that
side of the telephones which is at earth
potential with respect fo audio-frequency
currents.  Now, although the positive of
the H.T. Lattery is at high D.C. potentinl
with respect to the earth, it is at earth
potential with respect to all oscillating
currents, whether H.F. or L.F.. since the
large fixed condenser with which it is
customary to shant the H.T. battery acts
as a virtnal short-circuit to all radio- and
audio-frequency impulses, although of
course, not to D.C. Therefore, since the
high potential wirve is tacked to the wall,
which is in intinate relationship with the
carth, it is obvious that a capacity exists
hetween the high potential wire and the
earth. with the vesult that the higher
musical frequencies are short-circuited to
earth by this capacity, and distortion sets
in.  Exuetly the same effect could be pra-
duced by shuntiug the loud-speaker with
a large fixed condenser. Manv people try.
to avoid the ditliculty by emploving a
choke filter civeuit or & 1-1 ratio autput
transformer ; but, although these devices
serve a very excellent purpose in eliminat-
ing the possibility -of D.C. leakage by
keeping the steady anode current out of
the extension leads, the deleterionis effect
of the capacity remains unaltered. The
only real safeguard in cases where a loud-
speaker is to he used on very long exten-
sion leads is to employ a low-resistance
loud-speaker in conjunction with the usual
10-1 step-down transformer. The low-
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Obtainable by post (remillance with order) from
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Dorset House, Tudor St.,London E.C.4,

or of Booksellers und Lookstalls
*

frequency transformer possesses, also, the
additional advantage shared by the egual
ratio trausformer of keeping the H.T
away from the loud-speaker windings. It
is, perhaps, somewhat to be deplored that
the modern tendency among amateurs is
to look askance at the low-resistance lond-
speaker, on the grounds that it introduces
extra distortion. Of course, many readers
find that the'veverse is true, and that
their loud-speakers give hetter results on
long extension leads. The reason for this
is usually that their instrument is of in-
ferior design and actually requires a large
capacity across its windings in order to
make it tolerable to listen to. The remedy
in your case wounld be to stretch the high
potential wire across the various rooms
through which it passes well away from
walls, ceiling aund floor. The remaining

JANUARY 6th, roze.

round the picture rail or under the carpet
out of sight. Incidentally the low-resist-
ance instrument is also far more robust
than its lhigh-resistance hrother, and,
being relieved of the steady anode current
whieh would otherwise pass through the
windings, is far less likely to burn out.
cooo

Using a Transformer as an L.F. Choke
1 wish to construct a L.F. amplificr, the
first stage to be chole toupled, the
seeond  stage  bewng  transformer
coupled, and s<hall be glad if you

could give me the civeuit, together
with any other detals which you
think wecesxary. D.E.D.

In Fig. 2 you will find the circuit
which vou require. Since you will in all
plt)bahlht\ be employing a general pur-
pose valve us detector, it is important
that the choke be of high indactance
value, about 100 heuries bemg a good
value to aim at. There are many types

chokes upou the market which have
an inductance of only 20 henries or so.
Whilst quite suttable for following a low-
impedance power valve, a higher iundnet-
ance value is necessary after a general
purpose detector valve, which usuajly has
a fairly high impedance. An excellent
L.F. choke of high inductance value can
be had by connecting the windings of an
ordinary intervalve transformer in series
with each other. In this manner not
only do we obtain the sum of the indi-
vidual inductance of primary and
secondary, but obtain & great increase n
inductance owing to the mutual in-
ductance present between the two wind-
ings of the transformer. It is important,
however. that these windings be ccr-
rectly connected in series in such a
manner that the mutnal inductance in-
creases instead of decreases the. total
inductance. e cannot sav, however,
whether to join OP to IS or OS. sinece

+
HT.

w128 mfa
c e 1 2y
H.T.—
-
2
-3
Z
O
+
LT.
Q
Fig. 2.—Low-frequency amplifier with choke and transformer coupling. -

avire. which is at earth potential, may lead
round picture vail or skirting board, or
may even be placed under the carpet. In
this case, then, vou will be reducing the
actual cap(lcxt\ across the loud-speaker,
and thereby the effect of it, whereas the
step-down transformer does not reduce the
capacity, but does very greatly reduce the
effect, and is much more convenient, in
that 1t permits of double flex being led

it differs in various makes. The correct
connections are, however, quickly found
by experiment, since when wrongly con-
nected, a very low total inductance value
is obtained, and both guality and volume
leave much to be desired.” When cor-
rectly counected it will be found that
results are distinctly superior to those
obtained with many types of chokes that
are upon the inarket.
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RUGBY AND THE BEAM STATIONS.

OMMENTS and correspondence appearing in the
Press recently might well be taken as an excuse for
conjecture as to whether the Post Office and those respon-
sible for the erection of Rugby are not anticipating an
unfavourable comparison between
that station and the Beam stations

and completion of Rugby, but, on the other hand, in our
opimon it 1s regrettable to see that short-wave Beam
stations are not being given their proper place of relative
importance. On the one hand, claims are made for the
stations which have not yet been publicly justified, but
are based entirely on statements of experimental results,
and, on the other hand, some
persons who support the Rugby

for which a contract has now been CONTENTS. policy have endeavoured to belittle

placed by the Post Office. There PAGE the importance of Beam stations

seems to be, in our opinion, no Eprrorian Views % - 35 and to imply that the Government
N - Coyrposrre REFLEX RECEIVER . 3 ) = -

possible reason  why the Post By H. F. Smith. contracts for these have only been

Office should feel under any MEASURING  SMALL  CHANGES  OF placed so that the stations may

obligation to make an apology for CURRENT
Rugby or to scek to justify their
action in erccting this station in
preference to the apparently more
economical but efficient Beam
svstem which has been so much
tulked of during recent months.

Curnrent Torics

By E. H. W. Banner.
IatpErtan. Wireness Deverornexts... 42
SPEECH AMPLIFIER DESIGN ... .. 44

By N. W. McLachlan.

WireLess 18 THE Loxpox HosrerraL... 51
RecenT INVENTIONS
IMPORTANT ATPLICATION OF THE Licur

41 act in a purely subsidiary réle to

Rugby.
The Real Position,
We should be glad to see a
more honest statement of the case

from both sides. The public
should be allowed to understand

49

[

5 i SexsiTIvE CELL : ... 55 . o

peipn Fully Justited, Pracrican Hints anp Tirs . .. 57 that  Rugby is a most effi-

It should be realised that PioxErks oF WIRELESS. 2.—GALvax: ciént station. perhaps the most
Rugby has already proved itself AND 3‘70%‘1*‘, ke 59 cfficient of its class cver con-
e : ¥ ison Hawks. ) ; . u

to be an ultra-efficient station of ScrREENING 1N RrFCETVING AERIALS ... 61 structed, but that it was pro

1s class. and it was, of course,

By R. L. Smith Rose and

jected, designed, and partly built

-
ey
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designed and actually under con- R. H. Barfield. bhefore the importance of short
struction before the possibilities ETROA”X\ST Breviries gg waves was realised; as for short
] =S p: EW PPARATUS P :

R ‘t-wav AVeS an a tation t us
of high efficiency from short-wave Diorioxary or Trcntcar TERMS .. 70 waves and Beam s s, le
transmissions were recognised. ¥f LETTERS T0 THE EDITOR 72 accept the possibility that,- when
the Post Office had hesitated in Reapers’ PROBLEMS 73 established, these stations may
the early stages of construction of prove their complete superiority

ONSe P UNIEE SN NN NN NS INEENENNEEEENIANGASENEEEEEEERENNNEEEENEREERERS

Rugby because of the possible
superiority of short waves, we venture to think that
criticism would have been far more justified on account
of the protracted delay in the establishment of an efficient
Empire link than can possibly be the case now, even if
it 1s proved that the short-wave svstem is far superior to
the long-wave and more costly equipment.

Undoubtedly the Government did the right thing ™
going ahead as rapidly as possible with the construction

14
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over stations of the Rugby class,
and, if such superiority should be proved, let us not be
grudging in our appreciation of a new step in advancement
whilst recognising the achievement in design and efficiency
of which Rughy has already given definite evidence.
Our concern is that efficient Empire wireless communica-
tion, so long overdue, should be established, gnd that the
system adopted should be as economical as possible
without sacrificing reliability of service.
A 13
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PiooValve
and
Crystal Set

m_.my——"w

Three Stable H.F. Stages with Dual
Amplification.
By H. F. SMITH.

T is often stated that a set consisting of a detector
valve with one or two stages of L.F. amplification is
capable of receiving practically “ everything that one

needs,” and adherents to this type of receiver are apt to
question the advisability of poing to the trouble of con-
structing high-frequency amplifiers.  Although admittedly
the detector valve with reaction, under favourable condi-
tions, can, and in skilled hands often does, give wonderful
results, the assertion that H.F. amplification is not worth
while is, like most dogmatic statements concerning wire-
less matters, far too sweeping to pass unchallenged. The
simple set may “get” the stations, but the writer ven-
tures o think that those who have only listened on this
tvpe of receiver would be agreeably surprised to hear the
comparative freedom from interference, and to experience
the case with which distant transmissions mav be received
at good strength on a set with two or three effective stages
of high-frequency.  There is a difference between merely

»

“ getting
transmission.

Not the least of the advantages resulting from the adop-
tion of tuned H.F. amplification is that the overall selec-
tivity of the receiver increases with the number of tuned

a station and being able to appreciate the

stages, which act as filter circuits. It is, in practice,
hardly possible to use these filters, except as couplings
between valves, due to the reduction of signal strength
which is caused by their resistance.  Again, if an H.F.
amplifier is to be used, the coupling between the aerial
and the grid circuit of the first valve may be reduced
sulficiently to prevent “ shock-excitation ” of this circuit by
signals from a powerful near-by station. ~ Without ampli-
fication, it might well be necessarv to use such a loosc
aerial coupling to obtain the necessary degree of selec-
tivity that signals from the distant station would be too
weak to operate the cetector.

In the receiver which it is proposed to describe here,
three H.I'. stages are used,

HT+1

with a crvstal detector, the

i

i

|

G
Q

(<]
iy

=l

output of which is passed
back to the last valve; this,
therefore, acts as a dual or
reflex amplifier. It was
considered that the difficul-
ties inherent in the construc-
tion of a set with three tuned
couplings were sufficient to
warrant the inclusion of one
aperiodic stage, particularly
as this helps to ensure sta-
bility. Tt is possible so to
arrange the untuned coupling
that two of the valves are
automatically stabilised, as in
neither case need ot/ their
grid and plate circuits be

—0
HT.~

5

tuned to the wavelength of

\/\/‘v—l VL.

AULR.C.
1.—Theoretical circuit diagram.

Fig.
mfd. C;=0.0003 mfd. C;, Csg=1 mfd
R.C.=Optional reaction condenser, 0.00005 mfd.

Alg

I
R S I

o+1d

the desired signal. A num-

=S ber of untuned or semi-aperi-

C;, Cy, C4=0.0005 mfd. C»=0.0002 mfd. C;=0.0001
Cy=0.001 mfd. R;=1 megohm;

odic coupling devices are
available; in this case the

30

R>=5 megonms.
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Fig. 2.—Drilling details of the front panel.

Sizes of holes are as follow :—A, 1/8in. dia.;

B, t/8in. dia., countersunk for No. 6

B.A. screws; C, 1/8in. dia., countersunk for No.4 wood screws; D, 5/32in. dia.; E, 5/32in. dia., countersunk for No. 4 B.A.

screws ; F, 7/32in. dia.;

resistance-capacity method due to von Ardenne, and
described in the issue of this jowrnal dated September 231d,
1925, has been adopted.  Its novelty lies in the use of an
exceptionally high value of anode resistance.  Although
no very high degree of amplification is obtainable {cer-
tainly not more than threefold at 400 metres), the method
has several advantages, not the least important being that,
due to the low emission required, the valve may be run at
about half its rated filament voltage, and will consequently
have an extremely long life. At the same time, the anode
current consumed is almost negligible.  To sum up, it
may be sald that, i spite of the small H.I". amplification
obtainable from this resistance-coupled stage, its use is
justified by the fact that it serves, by breaking the chain of
tuned circuits, to stabilise the whole set, and that, in view
of the fact that its maintenance cost is so low, the small
degree of amplification obtained is by no means to be
disregarded.

Referring to the theoretical civcuit diagram (Fig. r), it
will be seen that the aerial circuit is not separately runed,
and is coupled to the lower end of the grid coil of the
first valve, which has connected in its anode circuit the
high resistance (of 1 megohm) already mentioned.  Ampli-
fied voltages set up across the resistance are applied to

G, 5/16in. dia.;

H, 3/8in. dia.

the succeeding valve through the eustomary grid con-
denser, the leak for which should have a value of at least
5 megohms.  The second valve is coupled to the third
through a step-up H.I. transformer having a tuned
secondary winding.  As the grid and plate circuits- of
the third valve are both tuned, artificial stabilising

. becomes mnecessaty, so a “neutrodyne ” valve-to-crystal

transformer has been used.  The crystal detector is con-
nected across only a part of the secondary of this trans-
former, and its output is passed through the primary wind-
ing of an L.I. transformer, the secondary of which is in-
serted in the grid return lead of the last valve, a negative
bias being applied through the secondaries of both trans-
formers, which are in series.

Resistance-coupted H.F. Valve.

Two pairs of output terminals are provided, with a
change-over switch. It will generally be found conveni-
ent to keep the loud-speaker and a pair of 'phones
permanently connected and to change from one to the
other, depending on which form of reception is desired.

It is practically essential that the first valve should be
of the low-capacity high-magnification type, so our choice
is limited to the D.E.Q., or its bright-emitter counter-

2% 2% 2%

4 6%

Fig. 3.—Layout of the baseboard.

The neutralised H.F. transformer is fitted with a single brass bracket.
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Composite Reflex Receiver.—

part; the former was used with highly satisfactory results.
A special holder must therefore be provided; those on
the market are, unfortunately, not designed for base-
board mounting, and so four short distance pieces of
ebonite rube, #in. diameter and $in. long, must be used
to give a clearance. The holding-down screws pass
through these tubes.

H.T. Transformer Construction.

The L.T. transformer must be of good design, and
have a high step-up ratio—either 6: 1 or 8: 1. Unless
attention is paid to this point, loud-speaker volume cannot
he evpected, even from a near-by station. The last valve
must be of low impedance, and it is recommended that one
of the same type be used in rhe second position.

With the exception of
the three tuning coils, all
the components are stan-
dard ready-made articles.
The aerial-grid coil has
78 turns of No. =20
D.C.C. wire, with tap-
pings at the sth, 10th,
and 15th turns

‘ hom the bottom end.

— ] ' To this latter tapping

pomt the earth connec-

0e8es & ouu;-‘_nuu.uuuaa s Uon ]9 n]ﬁde <0 thel'e

=l —— — "'1 are actually 6: turns in

Fig. 4.—Constructional details of the grid winding proper,
the aerial-grid coil. a a

with optionally 3, 5, 10,

or 15 turns of acrial coil, depending on which tapping

point is used. ‘I'he fewer the number of turns included,

the greater will he the selectivity. The former for this

=0
T

3' TZth

coil is of ebonite tube, measuring 4%in. long by j3in.
diameter, and it is secured to the baseboard by two
small brass angle hrackets.

The first H.F. transformer is wound on an
ebonite tube measur- ing  3in. long by 2}in.
diameter, and has 65 turns of No. 24 D.S.C.
wire as secondary winding.  Over the low-

View from above.
A 10

JANUARY 13th, 1926.

potential end (remote from the grid) is wound the
primary winding, spaced from it by 12 wooden strips in
the manner already described in this journal. The four
ends of the windings are taken to soldering tags held in
position by screws passing through the tube. The primary
winding has zo turns of No. 3o D.S.C. wire, slightly

spaced ; but if it is desired to use a high-impedance valve
the numbe1 of turns should be increased to about 33, using
P_NGC
FC CT
SPACING
“‘ TURN OF
 STRING
. |

2 e ) :'
3——J 3|

@ (b)

-

Fig. 5.—Constructional

details of the H.F. transformers.

No. 36 wire. The coil is screwed to the baseboard by two
Iiin bmsa screws passing through tubular ebonite distance
pleces 3in. long. The method of connecting is made clear
in Flg. (a).

The Valve-Crystal Transformer.

The neutralised valve-to-crystal transformer is similar to
that used in the “Single Valve Loud-speaker Sct” de-
scribed in T/he Wireless World of December 2nd, 1925,
and has 635 turns of sccondary on a former of the same
dimensions as that used for the first H.F. transformer.
A tapping for connection to the crystal is made at the
2oth turn from the end connecting to —L.T. The com-
bined primary and neutralising windings are spaced trom
the secondary in the manner described above (match
sticks were actually used as spacers). There are in all 40
turns of No. 30 D.S.C. wire, tapped at the zoth turn for
the H.T. + connection. Consideration of Fig. 5 (b) will
show the method of construction and connecting up. In

Note that the condenser C; is resting on the L.F. transformer, supperted by its own wiring.

21
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Composite Reflex Receiver.—
this case, again, the lettering of the connections corre-
sponds to that of the practical wiring plan.

The main panel and the small terminal panel should
be drilled in accordance with the dimensions given in
Figs. 2 and 7. The various components may now be
mounted both on the panel and baseboard; the positions
for those attached to the latter being as shown in Fig. 3.

5 s FOISEIE. 4R - . ' - o o Bl w

Wireless
Werld %

applied by joining the plate of the third valve to the lowe:
end of the aerial winding through a small vernier con-
denser with a maximum capacity of about o.0o0o005 mfd.
This condenser may be mounted on the panel immediately
above the first filament rheostat. As the voltage of ‘the
H.T. battery will be applied across it, there must be no
risk of a short-circuit between its fixed and moving vanes.
Wiring to this condenser must be well spaced from the

Fig. 6.—The practical wiring diagram. The lettering

Particular care should be raken to allow the full amount
of spacing between the high-frequency coils, and to mount
them in the relative positions as shown.

Before screwing together the panel and baseboard, it
will be as well to put on some of the wiring in the less
accessible positions, particularly on the filament rheostats.
Where necessary, insulating sleeving is used to prevent risk
of short-circuiting. Following the usual practice, wires
at low H.¥. potential are carried low down on the panel
and baseboard, while plate and grid leads are well spaced,
and kept as short as possible.

Use of Reaction.

It was found, on test, that the set as described was so
perfectly stable that a certain amount of reaction could
with advantage be applied. Tts use dJetracts to a certain
extent from the simplicity of operation, so it was decided
to leave the question of its adoption to the discretion of
the constructor. Reaction may most conveniently Le

a
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on the transformers corresponds to that shown in Fig. 5.

other leads, as the connections are unavoidably rather
long. They are shown in dotted lines in Fig. 1.
Resistances of the grid leak type, of the particular make

specified, were used, as the manufacturers state that they
~ . @ w ” i no oo

— Y ] —ba—1 e e e R ]

| 2| | [ | | i
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:
Fig. 7.—The terminal pancl. A, 1/8in. dia., countersunk for
No. 4 wood screws; B, 5/32in. dia.
are capable of carrying the small current, amounting tc
about o.1 milliampere, flowing in the anode circuit, with-
out undue change of resistance value.
A 17
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JANUARY r13th, 1920.

LIST OF PARTS.

1 Cabinet (Carrington Manufacturing Co.).

1 Ebonite panel, 24in. x 7in. X }in.

1 Ebonite panel, 6in. x 1kin. x Lin.

3 Variable condensers, slow motion, 0-0005 mfd. (A.J.S.).
1 Baseboard, 24in. x 6gin. x iin.

1 L.F. Transformer, 6: 1 ratio (Pye).

2 Valve-holders, base mounting (Igranic).

1 Valve-holder, V.24 type (G.E.C.).

3 Rheostals, wire-wound (Lissen).

Fixed condenser, 0:001 mfd., type 600A (Dubilier).
Fixed condenser, 0-0003 mfd., tvpe 600A (Dubilier).
Fixed condenser, °0002 mfd., type 600 (Dubilier).
Fixed condenser, 00001 mfd., type 600 (Dubilicr).
1 mnfd. condensers (T.C.C.).

TO bt s g ey

position, the fixed resistor in series with the {ilament
rheostat should have a value high enough to drop the
actual voltage on the valve to about 2 volts, which can,
if necessary, be still further reduced by turning back the
rheostat. A fixed resistor will of course he unnecessary if
a z-volt accumulator is used, and in any case it may be
omitted if a 30-ohm variable resistance is used. From the
point of view of safety its use is, however, desirable. As
explained above, a low impedance or general purpose

Rear view of the receiver.

valve may be used in the second position, while a small
power valve is essential in the reflex stage.

Supply Battery Voltages.

Two positive high-tension terminals are provided, one for
the first and last valves, which require from 100 to 120
volts, while about 6o volis is applied to the second high-
frequency amplifier. The grid bias of this valve is sup-
plicd by the single cell mounted in the receiver (it is
secured to the base by a spring clip), while the reflex valve
is biased by an external battery connected to the terminals
as shown in Fig. 6. The voltage in this case will, of
course, depend on the value of high-tension applied, and
will generally be about 4.5 to 6 volts.

The three condensers are turned until the local trans-
mission is heard, when the crystal should be carefully

A 18

1 Pair panel brackets (Dew).

1 Resistor socket, with resistor (Buradepl).

1 Dry cell, “T" size (Siemens).

2 Grid leak bases.

1 Crystal detector {(G.E.C.).

1 Grid leak, 1 megohm (Ediswan).

1 Grid leak, 5 megohms (Ediswan).

1 Switch, 8.P.D.T. (Radio Components, Ltd.). F

1 Neutralising condenser (Polar). ¥

1 Ebonite tube, 3in. diameter, 4+in. long.

2 Ehonite tubes, 24in. diameter, 3in. long.

Terminals, screws, connecting wire, small quanlity No. 20
D.C.C., and No. 30 and &4 D.S.C. wire, elc.

adjusted for best signals. As the H.F. circuits are brought
into tune the set will normally oscillate ; this tendency is
corrected by adjustment of the neutralising condenser. If
reaction is used, the small controlling condenser (R.C. in
Fig. 1) should be set at zero when making these pre-
liminary adjustments. :

Tuning Adjustments.

To search for distant statious, the three tuning con-
densers must be simultaneously adjusted.

This, at the

« k
L i

B it

s

.

s

The mecthod of fitting the low-capacity valve-holder is clearly shown

first attempt, will be found rather difficult, as unless all
circuits are in tune the set will seem “ dead,” and reaction
will have no effect. As soon, however, as a few stations
have been picked up, this difficulty will disappear, and the
operation of the set will be found quite simple and
straightforward. It must be realised that simultfancons
adjustment is necessary, and this is best effected by turning
each dial a degree or two at a time. Even if there are no
signals or even atmospherics coming in on the wavelength
to which the receiver is tuned, a slight breathing sound
will indicate the fact that all circuits are in resonance.
Careful records should be kept of the adjustments corre-
sponding to the various stations ; this will greatly facilitate
the process of scarching for other transmissions on neigh-
bouring wavelengths. A station once “ logged ” may easily
be tuned in on subsequent occasions.

25
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Composite Reflex Receiver.—

The set as described will cover a wavelength range of
rom approximately 200 to 550 metres, thus including in
its scope practically all the broadcasting stations operating
on the normal band. 1t was not considered worth while to
introduce the complications necessary to provide for inter-
changeable coils for longer wavelengths.

As was to be expected, it was found that the efficiency
of the set was at its greatest on the upper half of the
broadcast band. At the higher frequencies, however, its
performance was extremelv good ; the speech transmissions
from the Goodwin lightships, on about 220 metres, were
received at verv good strength. These stations always
provide an excellent test of sensitivity on the shoiter
wavelengths.

Loud-speaker rveception must not be expected, except

Wireless
Werld
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from a comparatively near-by station, as there is only ane
reflex stage of low-frequency magnification.
volume 1s desired, a single-valve power amplifier may be
added as a separate unit, or included in the set.

As already indicated, selectivity may be increased by
reducing the number of turns in the aerial eircuit. The
best ' position should be found by trial; the flexible
lead from the aerial terminal may then bhe per-
manently soldered to the tapping point which is found to
give best results.

It is recommended, when adjusting the crystal; that the
second HLT'. circuit be slightly distuned ; otherwise one is
apt to get a false idea as to whether the best setting has
been found. The tapping point for the crystal on the neu-
tralised transformer may also be varied, but this is hardly
likely to be necessary if ovdinary treated gatena is used.

MEASURING SMALL CHANGES OF CURRENT.

Methods of Increasing Accuracy and Sensitivity.
By E. H. W. BANNER, M.Sc., A.Inst.P.

O indicating measuring instrument will read accu-

rately a change of curfent of less than o.1 per

cent., and the usual laboratory-or test-room instruments

are only good for changes not less than about 0.5 to 1
per cent.

Some time ago it was required to ascertain if the current
in a circuit remained constant when other conditions were
altered, and it was required also to read to much closer
than o.1 per cent (or 1 in' 1,000) in order to be able to
state that no change occurred. |

The best indicating instrument obtainable was a sub-
standard guaranteed to be within + o.2 per cent., but this
was far too insensitive for the purpose. It was finally
accomplished in this manner. A reflecting galvanometer
of high resistance and sensitivity was obtained, the cali-
bration being about 300 millimetres per microampere at
one metre scale distance. The sensitivity was increased
directly by removing the galvanometer to a position about
two metres£rom the scale; the spot of light was out of
focus on the scale, but as the test was a null one this
did not matter.

In order to take the current—in this case about o.7
ampere—the galvanometer was short-circuited by a thick
piece of copper wire, the actual length being adjusted
until the galvanometer gave about full-scale deflection,
All alterations had to be made with the current off.

This was taken as a datum, or «isplaced zero, and any
movement of the spot from this position showed a change
of current, the absolute value being unknown from this
reading. The sensitivity was far letter than o.1 per
cent., and for any case it can be calculated.,

. d . . X
It is — where d is the smallest change of the position

F
of the spot that can be read, and / the length of the
scale, With a good spot 4 is about o.1 mm. for a good
observer, and should not be greater than o.5 mm. in any
case. The scale length, 7, can usually be about two
metres, and so a change of deflection of 0.1 mm. in two
metres corresponds to a sensitivity of = or 5 in
2,000
10,000, Or 0.003 per cent.

5

There are two means of increasing the sensitivity still -
further. When the shunt is adjusted to give about full
scale eflection the zero adjustment of the galvanometer
may be set to bring the spot back towards the true zero
(4.¢., with no current passing). The shunt may then again
be decreased until the spot is at.the full scale deflection.
It will be seen that if the zero adjustment has been
sufficient to bring the spot right back to the true zero and

‘then the spot brought back to its full-scale position, the

effective length of scale is twice the measured length, and
the sensitivity is also twice the previous value.

The other method is to bring the galvanometer to true
zero by balancing its current against a current from a
local battery passed through the instrument in the reverse
way. The sensitivity is again increased.

With either of theseMast two methods it is necessary to
vary the current to be measured gradually, as a sudden
switching on or off is likely to give the instrument a bad
kick which might easily hreak the suspension.

-’:
i
Y

g
T
T4

)

(1) Plain galvanometer circuit with low resistance shunt. (2)

High-resistance rheostat connected in series with galvanometer

for fine adjustment of sensitivity. (3) Local battery and rheostat
for balancing out the main current.

In the diagram (1) shows the plain circuit, and if a
high resistance rheostat is included in series with the
galvanometer, as in (2), fine adjustments of deflection
may be obtained directly. The diagram (3) shows the
““ palanced ’’ method, where the measured current is
balanced out or neutralised by the local battery and
rheostat.  An accumulator 1s preferable to a dry cell
on account of the unsteadiness of the latter when on
load.
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IMPERIAL WIRELESS DEVELOPMENTS.

Progress with the British Beam: Stations.

HE year just begun bids fair to be one of the most
mmportant in the history of commercial wireless
telegraphy. Before many months have passed,

the first of the new Marconi beam stations will be
brought into operation, and in the course of the year
direct high-speed wireless services on the beam system
will be established with all the principal Dominions.

The first of these beam stations—for communication
with Canada and South Africa—are in an advanced state
of construction.

The stations now nearing completion are at Bodmin,
m Cornwall, and at Bridgwarer, in Somerset. That at
Bodmin will be the transmitting station used for com-
munication with Canada and South Africa, the Bridg-
water station being the receiver for these services. At
each station there are ten masts—five for communication
with each Dominion. The design of the masts is iden-
tical for the transmitting and receiving stations.

The Aerials and Reflectors.

The five ‘masts for each Dominion are erected in a
straight line at right angles to the direction in which
communication is to be estal:lished. These masts are

2j7ft. high, each having a cross-arm at the top measiring
gott. from end to end. ‘The aerial and reflector will con-
sist of a number of vertical wires suspended from triatics
attached to the cross-arms of the masts. ‘There will thus

of the masts,
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Another view at Bridgwater.

The five masts on the right will support the aerials for reception
from Canada, those on the left from Sonth Africa.
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The newly-completed station building at Bridgwater, with three
Bridgwater is the beam receiving station, Bodmin
* constituting the transmitter.

bie two paraliel steel cables,
separated by a distance
dependent on the wavelength
used, running on €ach side
of the masts from the first to
the last. I'rom these cables
the vertical aerial and re-
flector wires will be sus-
pended, the lower ends of
the wires being kept in posi-
tion by balance weights.
The distance between the
masts is 650ft. from centre
to centre, and the length of

the whole system of five
masts for each transmitter
about 3,200ft. from tail
anchor block to tail anchor
block.

At Bodmin transmitting
station all the power re-

quired will be generated on
the .site. The various volt-
ages required for the opera-
tion of the valves will be
supplied by motor generators
and alternators. The valves
themselves will be of the oil-
cooled tvpe, and the com-
plete valve transmitters will
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Imperial Wireless Developments.—
be housed in a separate room ad-
jacent to the power-house. The
generating  plant - has  been
mounted on a concrete raft sup-
ported on cork to prevent vibra-
tion being communicated to the
transmitting set, and the valve
oscillators themselves are mounted
on a similar raft. From the trans-
mitting room, feeders are led to
the aerials by means of copper
tubes fixed above the ground.

At the Bridgwater receiving
station power 1is supplied by
18 h.p. two-cylinder Aster engines
driving the D.C. generators which
supply the station with light and
run the motors for charging the
receiver batteries.

Both transmitting and
receiving stations will be
connected By direct land
lines with the Central
Telegraph Office,
G.P.0O., London, and
the transmitting station
will be operated from

London by distant con- || °
trol. e
In addition to the ad- l“?‘: '

vantage possessed by the [ ig ,
beam system of concen- ; '
trating energy in one :
direction, the speed of
working and freedomn

1]

——

-

=
Photos, Qourtesy of Marconi's Wircless
Telegraph Co., Lid,

(Top) The machinery
hail at the Bodmin
beam trans mitting
station. The alternators
and generators are seen
in the foreground.

(Centre) The ¢ Cana-
dian'" masts at the
Bridgwater station.

(Bottom) Switchboard

and generators at the

! Bridgwater receiving

s statton, for supplying

light and charging the
batteries.

from interference have
been greatly inereased. These
stations thus open up possi-
bilities with regard to Imperial
communications  which  have
never before been available
and whieh have been the am-
bition of the Dominions for
many years past.

The corresponding stations in
Canada, near Montreal, and
South Africa, near Cape Town,
are in practically the same state
of advancement as the English
stations, and similar stations
of the Imperial system are
being erected at Grimsby and
Skegness, in England, for com-
munication with other stations
at Poona, in India, amd Mel-
bourne, in Australia.
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SPEECH AMPLIFIER DESIGN.

Reducing Distortion in

L.F. Chokes

and Transformers.

By N. W. McLACHLAN, D.Sc., M.LE.E., F.Inst.P.

N comparing various types of loud-speuker, it does
]:[ not always occur to the listener that the amplifier
plays an important function in the acoustic cffect.
The room also plays its part, but we will omit this in the
meantime, because it is much easier to alter the amplifier
‘characteristics and note the effect than it is to do likewise
with the acoustic properties of the room. We hear a
good deal about distortionless amplification. Taken in
a relative sense, the term distortionless may be regarded
as meaning that one amplifier or a certain class of trans-
former yields ‘“less ’’ (listortion than another. But in
the absolute sense there is no amplifier which is distortion-
less. In fact, the majority of amplifiers distort probably
more than their owners are aware. There are two sakient
physical states which require consideration when discuss-
ing the problem of distortion : (a) the steady state, (b) the
transient state. The first of these is involved when we
listen to a steady continuous note, say the broadcast
tuning-in note. The conditions—provided we keep our
heads still when listening to a loud-speaker—are always
the same,-and there is no variation in either pitch or
intensity.

Nature of Transient Effects.

Motion of the head may bring the ears to an interfer-
ence zone due to reflection from the walls where the sound
is of greater or lesser intensity, and since the note is im-
pure, its character as well as its intensity will vary.!

Moreover, the air pressure in the neighbourhood of our
ears varies in a perfectly definite manner. If the pitch
of the note is 1,500 vibrations per second, the air will
go on expanding and contracting 1,500 times per second,
each separate expansion and contraction being identical
with its successor and its predecessor. In other words, the
physical conditions under which the note is sounded will
remain unaltered throughout its occurrence. The second
and more Important physical state to which allusion was
made occurs at the begin-
ning and at the end of any
sound whatsoever. In play-
Ing a note on any instrument,
say the violoncello, there is
always a transition or inter-
mediate stage between the
first application of the how
and the fully sustained
note. This is clearly due to
the mechanical inertia of the
moving parts.  Similarly,

TO HF
AMPLIFIER

short duration. Again, when the pitch or the intensity of
a note alters, there is always a transition stage. More-
over, music in general consists of a series of transients.
The severity of a transient may broadly be measured by
its rate of change. Thus a transient is severe if the rate
of change of air pressure—either increase or decrease—
is rapid, e.g., pianoforte playing, ordinary sp(fech. the
chiming of bells, the beating of drums, the firing of a
gun, rattling of coins, or turning over a sheet of paper.

Transients in Electrical Circuits.

We come now to the reproduction of steady sounds and
transients Dy electrical means.  Assume for simplicity
that equal steady E.M.F.s, varying in frequency from
20 cycles to 10,000 cycles per second, are applied to th.e
grid of the first note magnifying valve of a speech ampli-
fier. - The valve and its associated transformer or resist-
ance-condenser unit can be considered distortionless to
steady 12.M.F.s provided the voltages applied to the grid
of the next valve arc equal for all frequencies from 2o to
10,000 cycles. ‘The amplification of transients can be
approached by considering what occurs when a steady
E.MLF. of anv convenient frequency is suddenly applied
to the grid of the valve. In the case of a transformer
coupled unit the initial shape of the current through the
primary would depend upon the initial phase of the volt-
age applied to the grid, 7.¢., the application may occur
at any point of the wave from o° to 360°, and upon the
ratio L/R, where L is the primary inductance under
actual conditions and R is the internal resistance of the
valve plus the effective resistance of the primary. Both
I. and R are actually differential values concomitant with
a variation in current, due to the uniidirectional nature of
the feed current to the valve, the alternating current being
superposed thereon. Tf the voltage is applied to the grid
at zero value, the amplitude of the first current wave will
e greater than succeeding waves,” whereas. application
at a phase of go® entails a
gradually increasing ampli-
tude. These phenomena are
due chiefly to electrical in-
ertia in the form of the
primary inductance. Now
the secondarv voltage of the
transformer which is applied
to the grid and filament of
the next valve is proportional
to the rate of change of
primary current. It is—

when the bow ceases to move,
the motion of the string has
to be damped out, and this

takes time, even if it is of
25 henries, D.C.
capacity ;
Co, 0.007 mfd., variable;

1See The TWireless
November 4th, 1925.
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Fig. 1.—Combined resistance and transformer coupled amplifier,
designed to have a cut-off frequency less than 50 cycles per second. the
Values of components are as follow :
60 to 80 volts ; B;, 20 to 60 volts ; B,, 40 to 60 volts (this battery
should be of small dimensions to reduce earth capacity effects).
L,, inductance variable jn steps of 25, 100 and 900 henries; L,,
resistance 500 to 1,000 ohms—of low self-
R, 0.1 to 0.25 megohm ;
C;, 4 mfd.;: Tp, primary of special
transformer with variable ratios of 2:1 or 3: 13§ T;, transformer
secondary.

owing to the impedance of

Bir 40 1o 60 volts : By, valve—initially depen-

* The *“ double’” envrent rush
when switching on a power
transformer (50 cycles) at zero
voltage phase is well known.

19
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Speech Amplifier Design.—
dent upon the phase at which the voltage is applied to the
preceding grid. If the various resistances of the circuit
and the self-capacity were zero, the phase of the voltage
applied to the first grid would be immaterial, for that
on-the second grid would always be a rveplica thereof.”
Thus, where transformers are concerned, the initial por-
tion of a transient is generally altered in shape. Its
rate of rise may be less or greater than the original,
according to the resistances and capacities in the circuits
and the frequency and initial phase of the wave. With
a complex transient. where the ultimate steady state con-
sists of waves of many different frequencies, each wave
is initially altered in shape, thereby causing distortion
20
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Fig. 2.—Characteristic curve of 2 : { ratio transformer and D.E.5

valve. Anode volts, 160; grid volts, 9. Primary Inductance

(15,000 turns) at 1,000 cycles, 225 henries; secondary induct-

ance (30,000 turns) 900 henries. Secondary self—capacity 100
micro-mifd.

0

of the transient. Moreover, throughout a DLroadcasting
system, 7.e., from microphone to loud-speaker, the phases
and amplitudes of the components of a transient are so
altered that in certain cases, e.g., the report of a gun,
the reproduction fails to convey any meaning. There is
no intention to pursue this complex problem any further
at present. The point to he enforced is merely that in
amplifiers having transformers and condensers the ampli-
fication curve for constant voltages after a steady condi-
tion has been attained is no criterion of what may ™ occur
with transients, especially those with a deep wave front
(air pressure), although a good steady voltage character-
istic is usually associated with all-round pleasing quality :
but the latter is not synonvmous with faithful reproduc-
tion.

Uniform Amplification of Steady Voltages over a
Wide Frequency Range.

The most facile mode of accomplishing the above result
is by the use of a resistance capacity amplifier. having

180 i T
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Fig. 3.—Characteristic of amplifier of Fig. 1, from grid of V;
(D.E.Q.) to grid of V3; resistance coupling between V; and V.

* Zero capacity and infinite resistance would vield a like result.
16
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good mica condensers of the order of o.z mfd. The
characteristics of such an amplifier are extremely well
known. Owing to the increase in impedance of the ccn-
denser with decrease in frequency the amplification falls
off in the lower ranges. In fact, the chief ditficulty
when amplifying at audio-frequency—without the aid of

AMPLIFICATION

FREQUENCY —
Fig. 4.— Form of characteristic curve obtained
with condenser across anode resistance.

H.F. reaction—is to get a reasonable volume from the
low tones. By suitable choice of condensers and resist-
ances the desired result can be attained. It is highly
desirable in order to reproduce the lower tones of the
pianoforte (lowest frequency about 2o per second), ’cello,
double bass, drums, etc., that the cut-off point (where
the amplification begins to fall off rapidly) should not
occur above zo cycles per second. In this section it is
proposed to describe a combined resistance-transformer
combination which, although not a/ways yielding a maxi-

mum of magnification, gives

5 _2/‘“__3/‘ P uniformity over a relatively
of. 91 1‘21& o;] wide range. The diagram

L—ml of connections is indicated in

Fig. 1. Valve V, is for
vy rectification, which is secured
§§‘\- either by grid leak or on the

= bend of the anode character-

istic. The latter is to be pre-
ferred. In the anode circuit
of V,, which may be of the
D.E 3B, D.E.5B., or
D.E.Q. type, is inserted a
resistance of from o.1 to
0.25 megohm (according’ to
the type of rectifier used),
which serves to couple V,
to V,. Battery B, is ad-
justed to give the necessary
grid bias to V,, which may
bea D.IL.5, D.E.5B., or L.S.5 valve. If the bias for V,
is e,, then B, — B, — & = ¢,. The current / is the steady
anode current during reception of signals, and 7 is the re-
sistance of R and the choke I.,; ¢, is less when there are
no signals, since there is then no carrier wave to rectify.
In the anode circuit of V, is inserted a special trans-
former having a high primary inductance. Its actual
value is 225 henries' at soo cycles, which is at least ten
times the inductance of the majority of transformers used
in amplifier design. The ratio of transformation is
2:1 or 3: 1. The steady voltage characteristic with a

Fig. 4 (a).—Distribution of
sections in high inductance
tapped transformer. S,
is used to give the correct
turn ratio,the other sections
being standard. A better
arraggement would be to
have 4,500 turns on the
primaries, giving an in-
ductance of 182 benries.
A 3:1 ratio can be ob-
tained by connecting P
P3 in paraliel.

4 Measured on bridge at 500 cycles. KEven with a eurrent of
3 to 4 mA. in the primary there is experimental evidence to
show that the value does not fall below this at low frequencies.
With pure A.C. the maximum inductance at 50 cycles exceeds
3,000 henries.

A 25

wavawsameriecantadichistorv.com

-



www.americanradiohistory.com

40

Speech Amplifier Design,—

D.E.5 valve is shown in Fig. 2, from which it will be
seen that the cut-off point is about 35 cvcles per second.
From a frequency of 1,000 cycles, the amplification in-
creases gradually to 7,000 cycles (not shown on diagram),
beyond which it decreases. This gradual increase in
amplification is due to leakage, and will be treated in a
subsequent section. By putting 2 0.003 mfd. condenser
on the primary of the transformer, the characteristic be-

40
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Fig. 5.—Curves of D.E.5 valve (anode volts 160, grid bias, —-7.5

volts) and tapped transformer with idle primary section in different

relative positions. (1) 2:1 ratio transformer without primary

condenser. (2) Special 2.7 : 1 transformer (primary 100 henries)

with P, as the idle section. (3) Special 2.7 : 1 transformer with
idle section P3; between S, and S,

0 500

comes almost horizontal from 35 to 4,000 cycles. Beyond
the latter point the actual curve was not measured, but at
some higher frequency it dips slowly downward (sce
dotted curve, Fig. 2).

The curve from the grid of the detector to the grid of
the valve V,, which is a power valwe of the D.E.5A. or
L.S.5A. type, with resistance coupling between V, and
V,, is sketclied in Fig. 5. The curve does not rise quite
so rapidly as that shown in Fig. 2, owing to the high
impedance of the detector valve (D.E.Q.) at its rectifi-
cation point and the capacity to earth of B,. With

20 T |
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\
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Fig. 6.—Calculated amplification curves plotted to a logarithmic

scale of D.E.3B. valve (impedance under operating conditions

80,000 ohms) with 25, 100 and 900-henry chokes connected in

unode circuit. The self-capacity of the choke winding has been
neglected.
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strong signals at the grid of the detector the quality from
a good loud-speaker is remarkably pleasing, even though
the intensity is great.

Variable Amplification of Steady Voltages.

Having secured an amplifier of uniform steady voltage
characteristics over a wide range of frequencies, it is now

AMPLIFICATION

FREQUENCY

Fig. 7.—Overall amplification curve with dip in middle register.
The correct shape depends upon the characteristic of the loud-
speaker ; with certain types the portion B C should be horizontal,
while with others it should rise from about 3,000 cycles upwards.

possible by rapid switching to hear the effect of varying
the amplification curve. The variation can be accom-
plished in several ways, and the most salient are about
to be described.

(1) Referring to ¥ig. 1, if a o.co5 mfd. variable con-
denser is connected across the resistance in the anode cir-
cuit of V, the impedance of the resistance condenser unit
will decrease with increase in frequency and the character
istic will have a downward slope, as shown in Iig 4.
The result is to attenuate the higher tones relative to the
lower and intermediate tones, which remain much as
they were. At a certain value of capacity the music or
speech will sound mufiled.

-

Fig. 7 (b).—Auxiliary inductance L of low effective resistance
and low self-capacity for obtaining resonance at the upper audio-
frequencies. The amplification at resonance depends upon

1
p+R.+R and upon the reactance—c.
w

can be varied by varying L and by connecting a variable condenser
across the secondary winding. The purpose of the choke and
condenser in parallel with R is to produce 2 dip in the characteristic.

The resonance frequency

(2) If a tapping is taken on the primary of the trans-
former the ratio can be made 3: 1 instead of 2: 1.
Owing to the disposition of the primary and secondary
coils the leakage is different in the two cases. 'Since the
primary turns have been reduced in the ratio 3 : 2, the in-
ductance has been reduced in the ratio 9: 4, z.e., it is
now roo henries. The curve is shown in Fig. 5. The
cut-off point of the lower frequencies is now 7o cycles
instead of 35, and the upper frequencies are more
prominent than before. The effect of changing the ratio

32
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Speech Amplifier Design.—

of transformation from 2 to 3 is to give the speech or
music a higher pitch (so far as our auditory organs per-
ceive it), and at the same time to increase the intensity,
since the energy is augmented due to the greater trans-
formation ratio. There are three primary sections on
the transformer which are interleaved with the secondaries
as shown in Fig. 4 (¢). There are three ways of obtain-
ing a 3+ 1 ratio, viz., P, P,, P, P, or P, P;. In
each case there is an “‘ idle ”’ primary section. More-
over, the resulting amplification curve is different in the
three cases owing to the different relative position of the
section and the variation in leakage (coupling). For
example, with P, P, the system is symmetrical '‘and the
idle section is at the H.T. battery end, where the poten-
tial variation is zero. The effect of the idle section is
least here and leakage resonance occurs at a frequency
of the same order as that for the 2: 1, 7Z.e., the un-
tapped transformer.  Using sections P, P, the idle
section P, now being situated at the anode end, where the
greatest variation in P. D. occurs, the result is rather
interesting.  (See Fig. 5.)  The resonance frequency
of the idle section occurs in the region 2,000 cycles to
2,500 cycles, and this amongst other things is responsible
for the summit-like aspect of the amplification curve.
Whilst the curve would give an overpowering high tone

(©) @

Fig. 8.—Methods of diverting direct anode current from the loud-

speaker. By reducing the condensers in (a), (b) and (¢) the low

tones are decreased ; a reduc. on of the value of condenser in (d)
decreases the high tones.

scale; the P, P, combination is good and is useful for
certain classes of loud-speaker. To obviate the influence
of the idle or free section, it can be joined in parallel
with one of the active units. The primary inductance
is then the same as the tapped transformer, but the leak-
age will be a little different. The curves of Tig. 5 are
for one of the high inductance transformers, but a section
of 3,000 turns was omitted from the secondary. The
ratio of the untapped transformer was therefore 1.8 : 1
(225 henries), and when tapped 2.7 : 1 (100 henries). It
should not be confused, however, with the standard
2.7:1 ‘“ Ideal 7 transformer, the inductance of which is
50 henries.

(3) Suppose we substitute an iron-cored choke for the
resistance R of Fig. 1 and let the choke be variable, say,
in three steps of 25, 100, and goo henries. This

2

Wireless
Waerrld W

can readily be accomplished by putting the primary and
secondary of a transtormer in series and tapping off.
The inductances will, of course, depend on the type of
transformer.  Taking valve V, alone, the calculated
characteristics with the three inductances are shown in
Fig. 6. Thus, with 235 henries thc loud-speaker will
sound high pitched, with 100 henries it will sound more
normal. With goo henries will be more pronounced than
before. The results will depend on the self-capacity of
the choke and the impedance of the rectifier. By putting
a (variable) condenser across the choke, the characteristic
of the detector and choke can Le made to droop, as in
Fig. 4, so that with the 3: 1 transformer the overall
characteristic is akin to that illustrated in Fig. 7. This

25 |
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Fig. 9.—Frequency characteristics of 2.7 : 1 (50-henry primary)
and 2 :1 (100-henry primary) transformers. D.E.5 valve (anode
voits, 160, grid bias, —7.5 volts).

has a dip in the middle. A somewhat similar result can
he secured by using the resistance coupling and condenser
in place of the choke. To get an appreciable dip in
the curve it is essential that the upward slope due to
leakage shall be much greater than the downward slope due
to the condenser on the choke or the resistance. So far
as quality is concerned, the resistance coupling between
V, and V, is to be preferred, but the choke yields in-
creased magnification.  In fact, with a choke of goo-
henries, with or without the resistance, and a D.E.3B.,
D.E.sB., or other valve of moderate impedance, practi-
cally the whole magnification factor of the valve is
secured. If the choke is sectionised on one core, care
must be exercised to avoid resonance effects due to the
idle sections, as shown above in the case of the trans-
former. The idle part can be paralleled with the active
part. It must be remembered, however, that there will
be additional self capacity due to this process. A high
resistance alone, e.g., 0.2 megohm, detracts somewhat
from the efficiency of the rectifier and only about half the
¢ 227 value is secured. There is, of course, for any
valve, an optimum value of resistance which can be
found by trial. To secure the requisite steep slope due
to leakage resonance, it is usually necessary to have a
low impedance valve (D.E.s5, L.S.5, or D.E.5A.), and it
may be necessary to insert an auxiliary ‘inductance in
series with the primary of the transformer as shown in
ig. 7 (D). ‘
With certain types of loud-speaker, particularly those
devoid of high' and low tones, an amplifies with
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Speech Amplifier Design.—
a characteristic of this nature yields very pleasing
results.

(4) The bLest mode of coupling the loud-speaker in
the  anode circuit of the power valve is sometimes a moot
point. It is preferable to have merely an alternating
current in the loud-speaker windings, as this reduces
the possibility of breakdowns, which seem to Le due to
prolonged electrolytic action caused by D.C., although
there are cases in which the winding has succumbed under
A.C.  Of course, «this argument is fallacious in one
respect : for the choke, the transformer, or the resistance
may break down, so that we are merely shifting the onus
from the loud-speaker elsewhere. In general, it will be
conceded, however; that the policy of avoiding D.C. in
the loud-speaker is a wise one, for a breakdown of the
coupling unit is very easily rectificdd, and the loud-speaker
can always be used direct in the valve circuit as a tempo-
rary expedient pending the replacement of the faulty com-
ponent. There are two practical methods of preventing
the D.C. feed from passing through tlwe loud-speaker :
(a) transformer coupling, (/) condenser-choke coupling.
The two arrangements are depicted in Fig. 8.

With condenser coupling—choke feed—the tone can
be varied by using a variable condenser. When C of
Fig. -8(a) is large, say 4 mfds., its impedance to all
frequencies from 30 to 4,000 cycles is negligible com-
pared with that of valve plrs loud-speaker, Lut for smaller

JANUARY 13th, 1926.

values of C, say o.o5 mfd., the impedance at the lower
frequencies is comparatively high. Thus with a o.o3
mfd. condenser, the lower tones are reduced in intensity,
and the effect is to make the loud-speaker appear high-
pitched. By varying the condenser (in steps), the depth
of tone can be altered, but the lower tones cannot Le
enhanced at the expense of the higher. The acoustic
characteristics can be varied in like manner with trans-
former coupling by putting the condenser in series with
the loud-speaker across the secondary terminals, as in
Fig. 8(c). The decsign of the transformer has a pro-
found effect on the quality. 1In general, there are three
salient points to be borne in mind whilst designing trans-
formers : () The primary inductance must be compara-
tively high, (&) the self and mutual capacities must be
low, (¢) the leakage must be low—unless a rising charac-
teristic is required. The core of the special high induct-
ance transformer is identical with the Marconiphone
““ Ideal ”’ type, but the primary and secondary windings
have more' turns than the standard types. A furst ap-
proximation to its performance can be made by using a
2.7:1 with a D.E.5, and a second approximation by
putting two 2.7:1 in series. The primary inductance
would then be 100 henrics. The characteristic of a
2.7:1 with D.E.5 valve is given in Fig. ¢, whilst
that of a special 2: 1 with roo-henry primary is also
shown.
(To be continued.)

General Notes.

Mr. 8. K. Lewer (G 6LJ), 32, Gascony
Avenue, West Hampstead, N.W.6, re-
ports two-way communication at 7.30 p.m.
on December 27th with FI 8QQ in Saigon,
French Indo China; his signals were
stated to be R5. This is believed to be
the first communication between England
and French Indo China, though, as re-
ported in our issue of December 30th, anm
amatear in Northern TIreland has fore-
stalled 6LJ. FI 8QQ listens for European
stations at 11 p.m. G.M.T. every night.
Mr. Lewer also informs us that his Sig-
ndls are received regularly at good
strength in U.S.A. every morning until
about 1 p.m,, when daylight covers the
whole of the Atlantie.

0000

Mr. L. Bland Flagg (G 2G0) was heard
in India by Corporal Coates on Decem-
ber 13th at 2252 Indian Standard Time
(abont 6-p.m. G.N.T.), the strength of
his signals were reported as RS5.

0000

2G0O was working with an input of 12

watts derived from a M.L. converter and

an output of 500 volts 25 milliamps with

an Osram DET1 valve.

0000

The lack of any official regulation of
the International prefixes and interme-
diates is the canse of a good deal of con-
fusion. There are at present three differ-
ent countries, India, Uruguay and Yugo-
Slavia, using the letter Y, while the Irish
Free State appears to use both IR and
GW. It is to be hoped that some fixed
agreement will soon be effected between
the' various countries and a definite and
official system of prefixes adopted.

A 28

TRANSMITTING NOTES '
AND QUERIES. |

New Call Signs Allotted.

5JW.—P. Cox, 101, Birehfield Road,
Longsight, Maunchester, transmits ou 45,
90, and 150-200 metres.

5CTJ.—0. Carpenter, 35, Sunnyside
Road, Weston-super-Mare, transmits on
90 and 440 metres.

2NH.—E. A. Dedman, 65, Kingston
Roud, New Malden, Sutrey, transmits on
2.5, 5, 8 and 23 metres.

5WV.—D. Woods, Station House,
Braintree, Essex (in place of 24AX7)
{ransmits on 23 and 45 metres.

2FV.—W. Scott Hay, “TIvycraig.”
Newton Mearns, Renfrewshire, transmiis
on 23, 90 and 170 metres.

ZBNN.—T. H. ¥. Wagstaff, 24, Earl
Howe Street, Leicester (artificial aerial).

s

0000

Staticns Identified.

Z 1AR.—R. J. Orbell, Box 69, Te
Aroha, New Zealand. (Mr. Orbell's sta-
tion was formerly Z 3AA Christchurch.)

CH 1ER, CH 1EG.—E. Guevana, Cas-
illa 69, Vilcun, Chile, and 646 Av. Liber-
tad, Vina del Mar; the latter being the
address of both stations during the sum-
mer months. Mr. Guevana, who works
on 100 watts from Vilcun and on 32 watts
from Vina del Mar, will welcome reports,
especially on transmissions from 1ER.

PI 3AA.—F. Johnson, Elser, Banquio,
Philippine Tslands, '

KUDG.—TU.5. s/s. ““ West Jesler,” c/o
Messrs. Struthers and Berry, 8. ¥ran-
cisco, Calif,

NCGIT.—U.S, Coast (Guard Radio Re-
pair Base, Navy Yard, Philadelphia.

NOSN.—-U.S. Submarine Base (F, A.
Emrick), Coco Solo, Panama (uses the in
termediate U (. . -—— —) and works on 40
metres.

NWQ.—TU.8. s/s “ Wyoming,” Guan-
tanamo Bay, Cuba.

Y CKM.—Americo Mantegani,
quez 1427 Montevideo, Uruguay.

Y RCS.—Carlos Stefani Canclones, 874,
Montevideo, Urugnag.

00QO0

V-

Mis-use of Call Signs.

The poaching of call signs has long
been prevalent in Great DBritain, but
hitherto few complaints have been re-
ceived from Ireland. Mr. F. R. Neill
(G5NJ), of Chesterfield, Whitchead,
Co. Antrim, now reports that there are
definite indications of the illicit use of
his call letters by some unknown person
or persons. He would be glad of any

information likely to assist in the
detection of the olfender.
0000

Mr. E. C. Miller, the hon. secretary of
the Sunderland Wireless and Scientific
Association,  suggests that indistinet pro-
nunciation by the operator of the trans-
mitter may, in some cases, be the cause
of complaints of the mis-use of call sigus.
He advocates the practice of giving the
call sign slowly, in Morse, on a buzzer
after each transmission, or, alternatively,
of repeating it in either the Army or Post
Office letter codes.

18
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News of the Week in Brief Review.

WHERE AERIALS ABOUND.

The P.M.G. should reap a rich harvest
from Rhosywain, near Chirk, where the
number of wireless asts has evoked a
District Councillor’s remark that the
suburh looks like a harbour full of old
hips.

cocoo
A POWERFUL BROADCASTING STATION.

WJZ, the new high power station of
the Radio Corporation of America at
Bound Brook, New Jersey, was officially
opened on New Yeur’s Day. Trausmit-
ting on 450 metres. WJZ employs a
power of 50 kilowatts,

co00o

NO MORE LICENCE WARNINGS.

The last licence warning has sped
upon its uuwelcome flight,  There are
to he no more. according to a statement
made Ly an ofticial of the Cieneral P’ost
Ottice.  Since August last, when the
first tactful reminder was issued, more
than 150,000 additional licences have
heen taken out. It is calenlated that
600,000 iisteners are still unlicensed.

0000

CADETS WIRELESS KNOWLEDGE.

Pubiic school cadets are not at present
in a position to make practical use of
wireless, according to Captain F. A,
Mason, who spoke at the anuual general
meeting of the Public Seecondary School
Cadet Association on January 4ch,

Captain  Mason, who is a signalling
officer. said that cadets had a long way
to go before thev could reach the state
of efficiency and the speed required by
P'ost Office examiners.

IRISH CRYSTAL USERS' COMPLAINT.

Replyitig to a request for the reduc
tion of the wireless licence fee of £1
i the case of crystal users in the lrish
Free State. Mr. Walsh (Mimster of
Posts and Telegraphs) said the fee was
nominal in Kagland, hut the country
gained in the manufacture of sets.
There was no corresponding benefit in
the Irish Tree State. Taxpayers would
be obliged to meet a heavy deficit on
the wireless, which would be more
expensive than anticipated.

6

RADIO TELEPHONY IN CHINA.

A Shanghai message states that the
Ministry of Communications is taking
steps to establish a wireless telephone
service between Tientsin and Shanghai.

occoo

COURSE FOR FRENCH CONSTRUCTORS.

A Paris wireless school amounces a
special course, lasting two months, for
instruction in the art of building and
installing  private  wireless telephony
installations. A * Constructor’s  Dip-
loma " is issued.

©co0ooco

SAFEGUARDING THE PUBLIC.

Sir Charles Bright has accepted the
presidency and Sir William 8. Glyn-
Jones the vice-presidency of the Wireless
Retailers’ Association.

One of the objects of the Association is
to safeguard the public from unreliable
deaiers, a certificate of membership being
isstied for this purpose.

WIRELESS WITHOUT TEARS,

A wireless workshop has been opened
by Messrs. Selfridge & Co., Ltd., at
their Oxford Street store. — Daily de-
monstrations are given of ‘° Wrireless
Without Tears.’

couvoo
A MISREAD DISTRESS CALL.

The mystery regarding the supposed
distress call on [eceriber 29t from the
steamship Coronedo when ofi the coast ot
Spain was partially cleared up when the
Spanish steamer Meria Victoria, which re-
ported the distress cali, arrived in the
Clvde.

It appears that the operator heard the
Coronado  transnnt “CQ.” which
he interpreted as meaning ‘‘ want
assistance.” Considering that the original
distress call, hefore ¢ SOS ™  was
standardised. was “ CQD,” it is quite
possible that the fears entertained for

the Coronado's safety were simply due
to some freak of memory on the part of
the Spanish vessel’s operator.

FAMOUS

apparatus at KDKA, Pittsburg, Pa. On

SHORT-WAVE TRANSMITTER.

A new photograph of the transmitting
the extreme left is the quartz crystal

oscillator which scrves to maintain transmission at a constant frequency.

W americanradiohistorv.com
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ANNUAL DINNER OF THE 1.E.E.

Members of the Institution of Elec-
trical Lngineers will hold their Annual
Dinner and Reunion at the Motel Cecil,
Strand, W.C., on Thursday, February
11th, under the presidency of Myr. R. A.
Chattock, suapported by the Conucil
Application forms for tickets are ob-
tainable from the Secvetary, Mr. P. F.
Rowell, at the Institution, Savoy Place,
w.C.2.

cooo0
WIRELESS PATENT CONFUSION.
Inventors  were particularly  busy
during 1925, wireless inveuiions being

well to the forefront. Owing to Patent
POffice procedure, however, it is not pos-
sible to bring searches 110|1t up to date,

and inveutors are often more or less in
the dark when they file their patent
applications.  As a result (writes Mr
H. T. P. Gee, AM.IRE, a London
patent agent), some of "the appli-
cations conflict with one another, and
often the troulle can only be rectified

when publication of the patent specifi-
cation takes place.

0000
RESIGNATIONS FROM THE N.A.R.M.A.T.

A trade cvent of considerable interest
to the general public is vevealed by the
news that the Sterling Telephone and
Electric Co., T.td., have resigned from the
Manufacturers’ Section of the National
Association of Radio Manufactuvers and
Traders. The Marcouiphone Company’s
resignation from the same organisalion is
to takeé place on March 1st.

The Marconiphone Company. who are~
the sole selling agents for the Sterling
Telephone and Electric Company. have
been instructed to wmarket the entire
range of ‘‘ Sterling ’ products at more
advantageous discounts to the trade.

0000
AN OPTIMIST.

Evidently realising that attack is the
best form of defence, a defendant in the
West Ilam Police Court put forward a
novel claim acainst the Post Office when
he was charged with operating a receiver
without a licence.

- A supervisor pointed out that Jarvis
(the defendant) argued that, in return
for the 10s. licence fee. the Tost Office
should erect his aerial in the same way
that a teleplione is installed for an in-
clusive charge. Disregarding this opti-
mistic plea. 1he magistrate fined the
defendant £1, with £1 1s. costs.

0000
B.S.A, IN THE WIRELESS FIELD.

Those familiar-initials, “B.S.A.."” which
have so long been associated with cycles,
motor cycles, and rifles, are entering
upon a new phaso of existence.

It is officiully announced that the Bir-
mingham  Small Arms Co., Ltd., of
Birmingham, have entered into an ugrvn-
ment with the Standard Telephones and
Cables, Ltd. (formerly Western Electric
Co., Litd.), whereby the developments of
the latter company with broadcast receiv-
ing apparatus will operate for both com-
panies. A new company has been formed
under the name of B.S.A. Radio, Ltd.,
with offices at Small Heath, Birmingham,
to market the new B.S.A. products.

A 30
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i  FORTHCOMING EVENTS.

WEDNESDAY, JANUARY 13th.

Radiv Society of Great Britain.—Informal
mecting., At 6 pm, At the Institution
of Flectricnl Engqineers, Savonw lace,

B W.C.2. Talk on ** The Dcvelopment and

: use of Valves for Broadeast Reception.”

k] by Mr. F. E. Henderson.

Barnsley and District Wireless Association,
-Electricity and Magnetism as Applicd
to Wireless,

Muswell Hill and District
— At 8 p.m. At St. James's Schools,
Fortis Green. Lecturc and Demenstro-
tion: *“ Ligwid Air,” by Mr. Allen d.

H Bremuner, B.Sc.

H X THUR}DAY, JANUARY 14th.

Liverpool Wireless Society.—At 7.30 pom.
At the Roual Institution. FLecture:
“Fadina." by Prof. E. W. Marchant,
D.Sc.. M.1EE, (President).

. _FRIDAY, JANUARY 15th,

Radio Experimental Socicty of Manchester.
—At 7.30 wpon. At the Atheneum,
Princess Street. Lecture: *“High-fre-
quency Amplification,” by Mr. B, 1.
Stephenson,

Shetield and  District

B At 7.30 pom. 1t
Applied Science. St.
Lectur:: Svperheterodyne Reccivers,
by Mr. Forhes-Royd.

MONDAY, JANUARY 18th.

Swunsea Radin Soc:c(u«Lulure and Dem-
onstration: ‘' Short Wure Recoption.
by dMr. F. I, Huuncs (Assistant Editor,
“Wireless World ™

H TUESDAY, JANUARY 19th.

= Bolton aml District Radio .S'ooirf,,u. -Lec-
ture: Rrullo lclczmon “by Mr. 1. E.
Kemp, M.R.D

Rodio Society.

Wireless Sociely.
the Department of
George's Square,

SHORT-WAVE TRANSMISSIONS.
We have received from the Société
Frangaise Radio-Electrique a letter cor-
recting some of the information regard-
mg their short-wave stations which was
published on page 895 of our issue of

December 23rd, 1925. The correct par-
ticulars  und  wavelengths  are  as
follow :—

Sainte-Assise FW (Cie Radio-France)
transmits on 42 and 23 metres commer-
cial traflic with Buenos Aires.

Sainte-Assise 8GDB transmits
nmetres, lests by S.F.R.

Clichy 8GA {ransmits on 30 melres.
tests by S.F.R. This station is installed
on the premises of the Cie Frangaise de
Radiophonie, which controls the ‘ Radio-
Paris >’ broadcasting station.

on 75

BT T PP 7

THE HIDDEN ADVERTISEMENTS
: COMPETITION.
Below are given the solution and prize-
i winners in the Fifth Compelition
i (30.12.25). “The Wireless World”’
Hidden Advertisements Compelition will
be continued until further notice.

: ¢ Clue No.

Name of Advertiser. Page
i 1 Cleartron Radio Ltd. .. o .
¥ 2 Reflex Radio Co., Ltd. .. . )
i 3 Telegraph Coudenser Co., Ltd. 4
4 London aud Provincial I\arllo Co., Ltd 24
5 General Electric Co., Ltd. ' we 1L
6 Stratton & Co., Ltd. .. . ..o 19

The following were the prizewinners:

Dennis, S. Dcakin, Portsmouth o £s
A. G. Bailey, Maida Hill, W.g a2
G. E. F. Lodge, Huddersfield e LR

Ten shillings each to the following four :
Wnr” T. Clark, Loudon, W.C.1.
S. P. Whitefield, Faling.
P. G. Boxall, Sanderstead, Surrcy.
C. E. White, Bournemouth.

JANUARY 13th, 1926.

LECTURES ON ‘“ A.C.”

A course of ten lectures on ‘° Alternat-
ing Cwrrents aud Electrical Oscillations ™
is being given Ly Dr. D. Owen, B.A.,
F.Inst.P., at the Sir Johu Cass Technical
Institute, Jewry Street, Aldgate, E.C.3,
on Tuesday cvenings from 7-8.30 p.m.
The first lecture was given last evening
(Tuesday) and the remaining nine are to-
be given weekly throughout the present
term.  Full particulars of the course are
obtamable from the Institute.

0000

WIRELESS AT SOUTH KENSINGTON.
The laboratories and lecture rooms of
the Imperial College of Science, South
Kensington, wore a lively air on Jan-
unary 5th, 6th and 7th, when they
formed the venue of the annual exhibi-
tion of the Physical Society of London
and the Optical Society. Among the
visitors  were members of the Radio
Society of Great Britain, for whom the
wireless exhibits had a special appeal.
Several stands were devoted to receiv-
i apparatus, accessories and com-
pouents, and considerable interest was
shown in o demonstration of high-speed
telegraphy.
0000
HOW DUBLIN WAS HEARD.

Following the official opeming of the
Dublin  broadeasting station {2RN) on
New Year's Day, a number of interest-
ing reports have been received from
various parts of the Free State.
Excellent results, it appears, were ob-
tained i1 Dundalk and Londonderry:
but from other towns reports were less
favourable. Disappointment was felt in
Galway because at least four valves were
necessary for good headplione reception.
Waterford appears to have been equally
unfortunate; but an even sorrier tale
was told in Cork, where reception from
the mnew station was described as ‘““a

complete failure.”
0000

CAPTAIN FECKERSLEY ON « WIRELESS
TELEPHONY."

Promiseg for the future of startling de-
velopments in regard to simultaneous
broadcasting in Great Britain were sug
gested by Captain P. P. Eckersley in his
lecture on * Past, Present and Futuxe
Development in Wireless " Telephony,”
before the Institution of Electrical Engi-
neers on Thursday last.

The lecturer also referred to his recent
proposal to the Office Internationale de

Radiophonie whereby many stations work-

g on exactly the same wavelength but
sutficiently separated would help to over-
come interference. No heterodyne note
would be audible. Stations working on
the same wavelength could have a re-
stricted power and be used for purposes
of local interest.
200
A CORRECTION.

With regard to a “Trade Note’ in
our issue of December 23rd, we learn from
Messrs. L. Ormsby and Co., the wireless
manufacturers, that the Mr. C. J. Proctor
referred to has not bLeen appointed their
sole agent for the Manchester district, and
has no connection whatsoever with the
firm.
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WIRELESS IN THE LONDON HOSPITAL.

A Description of the Automatic

HAT is claimed to be the largest radio receiving

system in the world has been installed at the

London Hospital. This hospital is the largest

in the United Kingdom, accommodating 1,000 in-patients
ard covering an area of 15 acres.

The radio plant, which has been designed and pre-
sented by the Igranic Eleetric Co., Ltd., is housed in
an asbestos-lined hut on the roof of the institution. It
employs sixteen valves, and is operated through the
agency of a relay mechanism controlled by a tumbler
switch in the porter’s lodge. 'The various wards have
been wired into nine distinct circuits, eight of which
supply 842 pairs of headphones, whilst the ninth
actuates a scries of loutd-speakers in the children’s wards,

The installation can hest be analysed under three
heads :—

(1) The receiver.

(2) The power amplifier and distribution scheme.

(3) The batteries and charging mechanism.

Aerials Available.

A sheet of metal fixed to the roof of the hut serves
as the aeriab. It is attached to an lgranic 6-talve super-
heterodyvne receiver, the wiring arrangement of which is
similar, in essentials, to that of the standard model.

By employing various combinations of terminals it ts
possible to use a variety of signal input circuits.  Thus,
either the recently developed twin winding frame aerial
or a simple frame aerial may be used directly coupled,
or else v/a the intermediary of a two-circuit tuner. Alter-
natively, any form of open aerial mav be used. cither
directly coupled or variably coupled. as hefore. The

Broadcast Receiving Installation.

comprehensive nature of these arrangements facilitates the
treatment of any regional interference on the lines best
suited to its elimination.

The anitial valve (an Osram D.E.3, working at 6¢c
volts) functions in the dual capacity of oscillator .and
rectilier, a capacitative balancing system permitting the
signal-frequency and oscillator-frequency circuits to be
worked without mutual interference. ‘The use of this
svstem not only dispenses with one valve, but also efiec-
tively restricts the amount of locally generated cnergy
passed into the acrial circuit, reducing the possibility
of radiation to negligible terms.

Details of the Receiver.

This valve communicates with three stages of inter-
mediate-frequency amplification, each of which employs
a form of reactance-capacity coupling adjusted to a wave-
length of some 6,000 metres. This wavelength would
seem to he the most satisfactory choice when it is intenied
as in this case, to elfect reception ol stations using waves
up to 2,000 metres in length, for it implies a desirably
substantial frequency difference between the two channels
of signal acceptance, whilst the copper losses remain
low and the unwanted eclectrostatic couplings are of high
reactance.

Great importance attaches to the resonance curve of
the intermediate-frequency amplifier, for in no other prac-
tical receiving system is there the same opportunity of
maintaining the most satisfactory selective condition
throughout the entire range of received signal wave-
lengths.

As_the result of an extinction of limiting couplings

between the intermediate-

frequency stages, the de-
signers are able to cascade
three Osram D.12.5B. valves,
working at 120 volts, and to
employ their high m value
to the maximum in each stage
without any trace of in-
stability and without resort-
ing to the deliberate intro-
duction of losses as a means
of suppressing undesirable
oscillation. Indeed, so
stable is the amplifier that it
has been possilie to impart
to the grids of the inter-
mediate-frequency valves a
negative bias of 14 volts in
order that no grid current
shall flow and so encourage
premature rectification and
consequent distortion.

"A novel arrangement is
used to apply reaction to the

General view of the superheterodyne receiver, power amplifier, and supply batteries.

13

amplifier when desired. The
potential gradient between
A3
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Wireless in the London Hospital,.—

the grids of the first and second amplifying valves is
controlled by means of a variable non-inductive resist-
ance having a maximum value of one megohm.

The third intermediate-frequency stage delivers to the
final rectifier an Osram D.E.5B. working at 120 volts,
the grid of which is maintained at a positive potential
to stimulate the flow of grid current esential. to cumu-
lative rectification.

The single stage of note amplification of the standard
receiver is not included in the hospital receiver, since
the latter is attached to a special power amplifier.

Methods of Winding the Frame Aerial.

Although, in virtue of the very high amplification
available, the plate aerial proves effective for the full-
load reception of a number of stations, higher selectivity
and responsiveness is exhibited when the frame aerial is
employed.

This frame, which, by the way, is a collapsible and
portahble one, performs an interesting secondary func-
tion, for it climinates interference set up by stations
using wavelengths in or near the band to which the
intermediate-frequency amplifier is responsive. It em-
bodies two geometrically parallel windings consisting of
an equal number of turns, one winding being tuned to
the signal frequency by means of a condenser in the
receiver, and the other winding being wound in the oppo-
site sense, and not tuned. The two windings are so
arranged in the receiver circuit that the arrival upon the
frame of a widely non-resonant frequency results in the
simultancous formation of two potentials of equal volt-
age and opposite sign—a condition producing mutual can-
cellation and an obvious elimination of the long-wave
interference to which superheterodynes working on direct-

- .

JANUARY 13th, 1926.

Aerial plate mounted on porcelain insulators on the roof of the
receiving hut.
coupled frame aerials have always been subject.  On
the cther hand, when dealing with resonant frequencices,
the vesponsiveness of the tuned winding rises to a
maximum, while that of the untuned winding remains
at a very low figure. Hence there are no opposing effects,
and reception from desired stations is, therefore, in no
way effected.
Power Amplifier and Distribution Scheme.

In the power hank amplifier the secondary winding
of the input transformer is common to nine valves. The
anode circuit of eight of these valves contains an output
transformer, the secondary winding of which is eartherl
at its centre point in order

A scene in one of the wards.

A 32

to maintain the output leads
at balanced potentials.

The impedance of the
various output circuits has
been approximately equal-
1sed, and it is such that.
considered with relation to
the anode impedance of the
Osram L.S.5 valves, 7 to 1
step-down transtormers were
designed.  Since the capa-
city of the line is reflected
across the primary winding
ol its associated transformer
inversely as the square of the
ratio of transformation, it
may be as high as o.1 mfd.,
without seriously impairing
the umplitude of the higher
frequencies.  This figure is
not attained at the London
Hospital, and even on the
longest line there is no in-
terference with the tonal
balance.

The ninth valve delivers,
/@ an appropriate trans-

29
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Wireless in the London Hospital.—

former to an Osram L.S.5A. valve, the anode circuit
of which is coupled through an output transformer to a
number of Ampiion loud-speakers.

An indication of the input voltage swings which are
qualitatively permissible (and quantitatively desirable to
ensure a reasonable safety factor) is provided by the fact
that a necgative bias of 45 volts is imparted to the grid

of each of the I..S.5 valves, while the grid of the L.S.5A.

valve is negatively biased to the extent of 120 volts.
The anode current to all the valves in the power bank
is supplied at a pressure of 300 volts.

The output linés are paired off and run in lead-covered
cables, all the coverings being bonded and earthed to
obviate induction effects. Each headphone circuit 1s
sub-divided into four or five ward sub-circuits at appro-
priately placed junction boxes, and, in the event of a
local fault, it is therefore possible to isolate any ward
expeditiously and without detriment to the main service.

Some idea of the magnitude of the installation may
be gauged by the fact that about fifteen miles of lead-
covered line had to be laid to carry the current from the
radio hut to the bedside headphones and loud-speakers
i every part of the hospital.

Although primarily intended to provide reliabie recep-
tion of London and Daventry programmes only, the plant
is able to give a full-load service on a number of European
- broadcasting stations.

Batteries and Charging Mechanism.

The filaments of the receiver and power bank valves
require a total current of 10 amperes at 6 volts, while
the combined anode requirements account for rso milli-
amperes at 300 volts, 3-ampere hour accumulator cells
providing the latter supply.

The batteries are housed .in an isolated and separately
ventilated section of the mmstrument hut.  Practical con-

@SS
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siderations dictated the provision of two motor generator
sets for charging purposes, and these are also installed
in the battery compartment of the hut. No. 1 set has
an output of 15 amperes at 1o volts, and No. 2z set
delivers 0.3 ampere at 350 volts.

Since the apparatus has been designed to provide a
possible 14-hour reception programme daily, it is neces-
sary to adopt a reliable means of expeditiously conduct-
ing the charging operation, and to this end the activities
of the motor generator sets are governed by a special
Tgranic system of control switches.

Automatic Controls

Directly the receiver is switched off, these controllers
automatically start up the generators and maintain them,
the charging current driving, inter alia, a small mercury
motor.  ‘Fhis motor communicates with an indicator
which registers the extent to which the ampere-hour capa-
city of the batteries is satisfied. When the indicator is
«Iriven to the position denoting a complete charge, a relay
is tripped and the charging circuits are broken. If the
receiver is switched on during the charging process, the
generators automatically close down and resume their
task when the receiver is again switched off.

The employment of this mechanical battery attendant
coupled with the. fact that the two essential tuning adjust-
ments of the receiver are normally fixed for reception
from Daventry, eliminates the necessity for skilled, or
semi-skilled attention, and, as a result, the operating
function may be entrusted to anyone who is able to
switch on an electric light.

The wards of the London Hospital provide convincing
evidence that, by making available at 1,000 bedsides an
optional supply of first-rate entertainment, radio science
s materially assisting medical science in alleviating the
lot of the sick.

0.J. C

WHAT IS BEING SAID.

THE SUPPLY OF COMPONENTS.

“ THE parts merchant of to-day and to-morrow is not
the fellow who attempts to unload a lot of radio. jim-
cracks on credulous but misinformed radio buyers, but he
is rather the man who understands the reason for every
part he sells and is able to render the home constructor
the sort of service he is yeasonably entitled to.”’—Arthur
Lynch, in Radio Broadcast, New York.

A DOUBLE PLEASURE.

“ 1 xNnow from experience what a pleasure it is to
hear good music and speaking, and also what a pleasure
it is to be able to turn it off when one has had enough.”’
—Lord Cave.

A TELEVISION PROPHECY.

I aM certain that before the end of 1926 an orator
speaking into the microphone will have both his voice and
his image transmitted simultancously all over the globe.”
—M. Edouard Belin.

BEAM WIRELESS AND ITS FUTURE.

““ Tue New Year will determine the future place which
wireless will occupy in long-distance communication. It
will demonstrate whether the beam system is efficient and
rehable.  If it passes both tests, then wireless will have
won an unassailable position, as these merits, with its
cheapness, will make its application almost universal
throughout the Empire  If it is only modc:.utely success-
ful, then wireless, both long and short wave, has a scrious
competitor in the new loaded cables which enable rates
to be cut by more than half, while multiplying capacity
and speed.”’—Sir Robert Donald in 7'%e Observer.

INTERNATIONAL BARRIERS CRUMBLING ?

““ MEN of different races are speaking to one another
in a common jargon across half the circumference of the
earth.  Who knows but that it'may be one step towards
promoting a better mutual understanding betyeen natiors
and towards the ‘universal peace which we all—even
we professional ¢ hired assassins '—desire? ’—Capt.
W. G. H. Miles, R.M.
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Variometer.
(No. 240,555.)
Application date . July 4th, 1924.

Mr. N. H. Clough describes in the
above patent specification a variometer
provided with a detachable metallic
shield preferably in the form of a split
ring and with means for inter-connect-
ing two variable points on the shield, so
that a variable length may be short-
circuited. By this means a closed
metallic loop is provided, and its area
is variable from zero to the avea enclosed
by the shield. In the form illustrated,
the shield consists of a split ving 2
arvanged on the inner periphery of the
coil 1. A saddle piece 4, connected to

¥ariometer with adjustable damping
plate. (No. 240,555.)

one end of the split ring 2, is pressed by
spring washers 5 against an arm 6 car-
ried by a tube 7. The arm 6 has at its
end & brush 9 making contact with the
strip 2.
cooco

Multilayer Coils.

(No. 240,283.)
Application dates: Sept. 8th, 1924, and

()ct. 1810, 1924
Messis. L. H. Paddle and J. A. Cnisp

describe in Lhe above patent specification

A 34

a multilayer inductance coil in which
each layer of the coil is wound upon a
temporary support which determines the
diameter of the layer. The convolutions

Muitilayer coil construction. (No. 210,283.)

of each layer are secured together by
an adhesive or binding material, and
further each layer is secured to a side
piece or cheek or to two opposed side
pieces or cheeks by an adhesive
material. .

One form of coll and winder is illus-
trated in the drawings.

On a spindle A are assembled a pair of
cheeks B, B, having radial seres of
holes. After winding, the outer cheeks
and the spindle are removed, and the coil
allowed to dry; the separating pins B,
B,, B,, and the inner cheek B, then
being removed. The finished coll is
preferably inserted in a casing and sup-
ported by one side only.

[oeelo]

Receiving Circuit.
(No. 241,618.)

Application date : July 21st, 1924

Mr. P. W. Willans, in Patent No.
241,618, describes a valve receiving cir-
cuit having associated therewith a pair of
interchangeable coils in fixed relationship
and adjusted to give maximum reaction in

i
L.|.---x----4|.$

Resistance control of reaction.
(No. 241,618.)

waww. americanradiohistorv.com

which a variable resistance is shunted
across one of the coils or across a third
coil coupled thereto, so that the degree of
reaction may be controlled and varied.

The illustration shows a well-known re-
ceiving circuit having an werial coil L and
a reaction coil L, in fixed velationship and
adjusted to give muximum veaction, and
an adjustable rvesistance R connected
across the aerial coil L.

The specification states that a resistance
having a maxinium value of 100,000 ohms
is suitable.

0000

Hornless Loud-speakers.
(No. 240,596.)

dpplication date: Ang. 9th, 1924,

The object of the Western Electric Co.,
Lid.’s, pateut No. 240,596 is to provide
a diaphragm for a loud-speaking receiver
which will cause the lower speech fire-
guencies to be reproduced as well as the
higher  frequencies. This object is
effected by an
acoustic device
comprising a cone-
shaped diaphragm
having an opening
to the outside air
in one wall thereof
and  means  for
supporting the
cone at the open-
ing so that all
points of the
vibrator except at
the opening end
are free to vibrate.

With an opening
to the outside air
the vibratory shell
functions at low
frequencies as -a
resonator and
thus the low tones
of the musical or
vocul reproduction
are given their
full  value. The
illastration shows a side clevation of the
loud-speaker, in which the cone 1 is
united at its buse to the greater edge of
a frusto-conical member 2, and supported
by a stand 3.

The atmosphere has access to the in-
terior surface of the diaphragm through
the space cnclosed by the supporting
ring 4.

Attached to this ring is a bracket 5 on
which is mounted an electromaguetic
actuating device 6, which {ransmits
vibrations to the diaphragm at its apew

The ¢ Kone'' loud-
speaker.
(No. 249,596.)
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Important Application of
THE LIGHT SENSITIVE CELL. 3

Automatic Fog Signal Apparatus Installed at Dublin.

o L Wi

ALVE amplifiers used in combination with the tf.
photo-clectric cell can be employed to register the i
intensity of light. ‘L'he conductivity of”the light 1

sensitive cell varies with the brightness of the light to 2
which it is exposed, and thus the current passed by the )
cell under changing light conditions can be caused to =
automatically actuate electrically controlled apparatus. <
-
f
2
%
]
Valve amplifier and relays which amplify the fluctuating
output from the photo-electric cell. 1

be produced when the frequency of a valve oscillating 3

circuit is influenced by the resistance of the cell, and is
caused to set up beats with another oscillator.  An ordi- ]
:
The lighthouse from which the bell is sounded, showing the -
lens window which receives and concentrates the beam. 1
In proportion to its normally high resistance, the re- :
sistance fluctuations of the photo-electric cell with varia- 1
tions of light intensity are exceedingly small.  Valve i
amplifiers can be used, of course, to magnify the out- :
put, and by a chain of amplifiers and relays ‘heavy x
currents may he controllech.  The input valve circuit may E
be arranged so that the resistance of the photo-electric 3
cell takes the place of the grid leak, thus regulating the The lamps and motor-driven intercuptor disc. Should the fila- i
: 3 y orp o ment of the lamp burn out a new lamp is automatically brought {

grid potential. A highly sensitive light detector can into operation.
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The Light Sensitive Cell.
nary note magnifier may be adopted, however, to amplify
the output from the cell, though it is obvious that in this
case the source of light must be interrupted.
‘The principle has been successfully applied by Pro-
fessor J. J. Dowling, of the National University, Dublin,
- for automatically operating the fog bell on the north watll
of the River Liffey in the Port of Dublin. A lamp house
has been erccted on the opposite side of the river, trom
which a beam of light is focussed on a photo-electric cell
installed behind a convex lens at the lighthouse. The

beam is interrupted by means of a revolving dise, with

holes around its circumference, so that an audio-frequency
note of about 500 per second is produced at the receiv-
ing amplifier. So long as the beam of light falls on the
cell the fog bell is restrained from acting, but as spon
as the light is cut off by fog the hell rings forth its
warning. The equipment thus serves as an indicator of
the opacity of the aimosphere, and so sensitive is it
that, if the beam is briefly intercepted hy one’s hand at
the lamp house, the warning bell sounds out across the
river a quarter of a mile away. The lamps producing
the beam are in operation both day and night, and an
automatic device is introduced to bring a new lamp into
operation should the one in use fail.

Tt is stated that a saving of expenditure of approxi-
mately £ 1,000 a year is brought about by the installation
of the automatic equipment in this instance, and the

Wireless
World

The lamp house. The light emerges from the square window

on the right. Actually two lights have been installed in this

building working with twe independent light-detecting equip-
ments.

extension of the scheme to other lighthouses is being
considered.

PHYSICAL SOCIETY OF LONDON.

Seventh Annual Exhibition.

IREI.ESS apparatus continued to occupy a con-
spicuous position among the general scientific
exhibits whirh were to be seen at the annual exhibiiion

Short-wave receiver of the
type used by Senatore Mar-
coni in the short-wave -ex-
periments with the Po!dhu
station. Interchangecable
coils produce a tuning
range of 15 to 100 metres.

A 30
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ol the Physical Society of London and Optical Society
held again this year in the laboratories of the Imperial
College of Science at South Kensington. Ainong the
manufacturers of wireless apparatus who exhibited were
the Igranic Electric Co., Ltd., Mullard Radio Valve
Co., Ltd.. Dubilier Condenser Co. (192z3), Ltd., Mar-
coni’s Wireless Telegraph Co., Ltd., Gambrell Bros.,
T.id., M.O. Valve Co., Ltd., and H. W. Sullivan, Ltd.,
while on the stand of H. Tinsley and Co. was to be
found testing equipment of wireless interest, including
an audio frequency rransformer test set designed by Mr.
P. W. Willans, and a calibrated variable
s low-frequency oscillator. A standard
multivibrator wavemeter designed by M.
D. W. Duve, of the National Physical
Laboratory, was shown in operation on the
stand of H. W. Sullivan, together with
standard heterodyne wavemeters and wave-
meters  with  specially  low wavelength
ranges. The Marconi exhibits included
apparatus for broadcast reception.  Of
special interest to readers, no doubt, is the
\Marconi short-wave receiver shown in the
accompanying illustration, which is built
on orthodox lines, consisting of low loss
tuner with detector and note magnifier valve, and a wave
range of 15 to 1oo metres produced by means of inter-
changeable -coils.
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A Section Mainly for the New Reader.

THE CARBORUNDUM DETECTOR.

It is difficult to see why the car-
borundum detector is so seldom use']
nowadays for broadcast reception.
Before the valve came into general
use it was regarded as the one stable
and reliable rectifier, ‘and is certainly
quite as much entitled to the name

of ‘‘ permanent detector”’ as many

of the modern products. A good
specimen will frequently remain in
adjustment for several months, this

being partly due to the fact that a
heavy contact pressure may be used
without seriously impairing its recti-

fying properties.
/
B L
) +

H.T.

POTR

. —~—O0
LT
*
Fé_/
Fig. 1.—A reflex receiver with carbor-
undum detector.

Although the efficiency of the car-
borundum-steel combination hardlv
equals that of a good treated galena
crystal, assuming that both are usel
in the most suitable manner, the high
resistance of the former is in many
cases an advantage, as it may gencr-
ally be connected across the whole of
the tuning inductance without giving
rise to an excessive degree of damp-
ing.

The need of a local battery and
potentiometer, whereby a small volt-
age may be applied to the crystal,
and without which, generally speak-

ing, no rectification of weak signals
will take place; is probably one of
the rcasons why this ‘combination is
not popular.  However, in the case
of a valve-crystal receiver, no cxtra
battery is required, as the filament
Highting cells will supply the neces-
sary biassing voltage if the scheme
of connections suggested in Fig. 1 is
adopted. Here is shown a reflex
receiver of conventional design, the
potentiometer being connected across
the filament terminals (and not the
battery leads) in such a way that,
wlien the valve is switched off, no
current will flow through the potenti-
ometer windings.  Even if a two-
volt accumulator is used, it will
generally be possible to obtain a suifi-
cient voltage for the crystal, as very
few carborundum specimens require
more than one volt. Care should be
taken to ensure that the connections
to the crystal are in the right direc-
tion, and the preliminary adjustment
should be made on a fairly weak sig-
nal; an examination of the curve of
a typical crystal will show that large
amplitudes will be rectified without
the nccessity of applying any bias-
ing voltage.

It should be pointed out that, in
the circuit shown, the L.F. trans-

former shoutd have a lower ratio than
that usually recommended for use in
valve-crystal circuits.  This is due
to the fact that, as already stated,
carborundum has a considerably
higher resistance than galena, or even
than the perikon combination. A
transformer with a ratio of certainly
not greater than 4:1, with a high-
impedance primary winding, should
be used.

It is strongly recommended that,
following the best commercial prac-
tice, two separate detectors should be
fitted, with a switch to change over
from one to the other. Tt will then
be easy to ensure best adjustment by
direct comparison of one crystal
against the other.

C0O0O0
ANODE OR CRYSTAL RECTIFICATION.

It 1s well known that the valve
operating as an anode or ‘‘ bottom
bend ”’ rectifier is unlikely to intro-
duce any distortion when working on
a strong signal, and also that the
method has the disadvantage of com-
paratively low sensitivity. In Fig. 2
is shown a very practical circuit with
alternative anode and crystal rectifi-
cation for use both as a receiver for
the local broadcasting, and also for
long distance work. (The word

HT.q+

2+

Ill

Fig. 2.—Alternative rectification methods.
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““local ”? is used here in the wireless
sense, and the first-mentioned ar-
rangement should be effective up to
50 miles or more.)

Referring to the diagram, it will
be seen that the first valve operates
as a neutralised high-frequency am-
plifier, although, of course, any other
system of amplification could be used
without interfering with the basic idea
of the circuit.  When the change-
over switch is ‘“ down,’’ the second
valve functions as an anode rectilier,
the grid battery supplying the neces-
sary bias.  Under these conditions

Wireless
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the recciver is extremely simple in
operation, and is eminently suited for
use as a dJomestic broadcast set.
When it is desired to search for dis-
tant transmissions, the switch is
thrown to the ‘“ up’’ position, - when
the crystal detector comes into opera-
tjon, acting as a potential rectifier
with negative bias. The second valve
Lecomes an L.F. amplifier. A grid
condenser and leak are also inserted,
the grid bias being automatically
changed to a suitable value. 1t will
lie noticed that the grid is now insu-
lated by the copdenser as far as the

DISSECTED DIAGRAMS.

SANUARY 13th, 1926.

voltage which was previously applied
to it is concerned. The rvadio-fre-
quency choke helps to keep unrecti-
fied H.F. impulses off the grid. It
will hardly be necessary to say that
the utmost care should be exercised
when a switch is introduced into the
grid circuit of a valve dealing with
high-frequency voltages, and capacity
effects should be reduced to a mini-
mum.  Where appearance is not of
great importance, it would be as well
to arrange a system of plug-in con-
nections on the face of the instrument
panel.

No. 14a.—A Practical Superheterodyne with One Stage of Neutralised H.F. Amplification.
For the benefit of readers who find difficully in veading circuii diagrams, we are giving weekly a series of

skelches, showing how the complete circuifs of typical receivers are built up
shown the connections of the first three valves of a superhelerodyne ; the rema

completed in our next issue.

step bv step. Below are

inder of the circuif will be

1 — HTY
H.F DETECTOR OSCILLATOR
SR
["-_—'—‘ { H.T.~
! I
1
| i
| 1
m— O - i 1
L L.Te= 7 J, LT~
1 2

Three valves, operating respectively as H.F. (fundamentil fra-
To avoid uanecessary

quency), first detector, and oscillator.

complication, the filament circuits are not completed.
aerial and tuning condeaser are connected between grid and fila—

ment of the H.F. valve.

A frane

The H.F. valve is coupled to the first

¢« neutrodyne '’ transformer (See ‘* Dissected Diagrams,’”’ Wireless

World, Dec. 2nd, 1925).

tween grid and filament of the detector valve, a leaky grid con-
denser being inserted for rectification.

delector through a

The tuned secondary is connected be-

s

IBNTa L™

HTT

\

TO LF.
AMPLIFIER

L.T. =

4 -

A tuned circuit (inductance and variable condenser) is connected

between grid and filament of the oscillator valve, the plate cir-

cnit of which is completed through a reaction coil, coupled to
the grid coil and the H.T. battery.

A 38

Oscillations are fed back to the grid circuit of the detector valve,
the resulting beat frequency (long wave or intermediate frequency)
being applied to the amplifier through a transformer, with its

primary in the plate circuit of the detector valve. = .
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PIONEERS OF WIRELESS.

By ELLISON HAWKS, F.R.AS.

2~—Galvani and Volta.

N our last article we dealt with Dr. Gilbert, the
famous Ilizabethan, and his researches in. connec-
tion with magnetism. Gilbert was the first to under-

take any study of magnetism, and it is strange to find
that for three hundred years after his time there was no
further progress mn the subject. Some advances were
made in the kindred subject of electricity, however, and
it was subsequently-shown that magnetism and electricity
are intimately connected.

Up to the latter part of the eighteenth century only
one form of electricity was known. This was called
““static ”’ electricity, as distinct from *‘ current’’ elec-
tricity. As every schoolboy
learns, static electricity may
be produced by rubbing to-
g, # gether two substances such

R as a glass rod and a piece
of flannel. The glass then
becomes charged, and in
this  state  will  attract
feathers and light objects.

The electric current was
discovered in 1780 by Luigi
Galvani, an Italian doctor
of medicine. Galvani has
been called ‘‘ the luckiest. of
all famous men of science,”’
for it is stated that it was
by the purest accident he
discovered the principle of
what is now known as the ‘‘ galvanic ” battery.

Born on September gth, 1737, at Bologna, this Ttalian
pioncer of science devoted himself to the study of theo-
logy, intending to become a monk. His father opposed
his suggestion, however, with the result that Luigi deter-
mined to become a doctor. He devoted himself so assidu-
ously to his studies that he became one of the most bril-
Mant surgeons of his time. His treatise on the formation
of bones won for him (in 1762) the chair of anatomy at
the university of his native city. He was then only
twenty-five years of age, but he soon became famous as
a skilful teacher and exponent of comparative anatomy.

BT e R R T B T R
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Luigi Galvani.

The Story of the Frogs,

It is generally stated that the experiments that made
Galvani famous were brought about through his invalid
wife, for whom Galvani daily prepared a broth made
from frogs’ legs. The story goes that one morning, in
1790, he placed some freshly killed frogs on the tahle in
readiness to make the broth as usual, when his wife was
surprised fo notice convulsive movements in the limbs.

She called her husband, who examined the matter and
decided that the movements were caused by the current
from an electrical machine in the same room, and that
the current was conducted from the machine to the frogs’
legs through an anatomical knife that happened to be
lying on the table and that came into contact with both
machine and legs.

This story scems to have first been set in circulation by
Alibert, in 1802, in his book about Galvani, and it seems
to have had its origin in his fertile brain! For a hundred
years or- more before Galvani’s time numerous experi-
ments were carried out on lines more or less similar to
those indicated in the popu-
lar account, and there seems
to be no reason for thinking
that Galvani was ignorant
of these experiments and
their results. More particu-
larly would he be aware of
them, because he was an
ardent student of anatomy.
Gherardi, his biographer,
tells us that as early as 1780
Galvani was experimenling
in muscular contractions of
frogs under the influence of
electricity, which statement
is further proved by Gal-
vani’s own writings on the
subject, published even earlier in 1773 and 1774.

It was about 1781 that Galvani determined to see if
lightning would affect the frogs’ legs in a similar manner
to the electrical machine, and with this object in view
he ran a copper wire through the frogs’ legs and hung
them to an iron railing, when a thunderstorm approache.
He found, however, that it was not necessary to wait
for a thunderstorm to obtain movement, for whenever the
copper touched the iron the convulsive movements again
took place.

For several years Galvani made many experiments of
this nature, and constructed what is known as his ‘‘ elec-
tric arc.””  This consisted of two dissimilar metals, one
of which was placed in contact with the frog’s nerve,
and the other with a muscle, causing the latter to con-
tract.

Galvani was of opinion that these interesting pheno-
mena were caused by the union of the internal positive
electrical charge of the nerve with the external negative
charge of the muscle. He was wrong in his assumption,
however, and it was left to his countryman, Volta—of
whom we shall read later—to show that the cause of the

A 39

Alessandro Volta.
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Pioneers of Wireless—-

convulsive movements of the frogs’ legs was to be found
in the fact that the two metals generated an electric
current. This has since been found to be the correct ex-
planation of the phenomenon, and now, when it is desired
to illustrate (ralvani’s experiment, it is usual to place the
nerve and muscle of the animal in series with a small
Ldtleli .

Although incorrect in his explanation of his discoveries,
Galvani’s work opened up an entircly new field in elec-
tricity. It showed, for instance, a new method of gener-
ating electricity, which previously was only to be obitained
Liv frictional electrical machines.

Galvani lost his professorship at Bologna when Napo-
leon invaded Italy. because he refused to swear allegiance
to the new Republic.
by the Government, reinstating him without penalty ar
oath. The restitution came too late, however, for the
Jdeath of his wife, whom he dearly loved, together with
poverty and other troubles, had broken his heart, and
he died in his native town on December j4th, 1798.

Another Ttalian, Alessandro Volta of Como, continued
the master’s uniinished experiments in current electricity
with such success as to be known to-day as the ‘¢ father
of modern electricity.”’

The Voltaic Cell.

Volta was eight years Galvani’s junior, having been
born at Como on February 18th, 1745, and was descended
from a noble Milanese family. As a boy he was brilliant
and versatile, and decided to become a poet. At the age
of eighteen, however, he took up the study of electricity.
He invented an apparatus for generating clectricity by
induction, and commenced an investigation of the action
of the Levden jar, at that time the only known appliance

The M.E.G. Insulation Tester.

Messrs. Evershed and Vignolles have
sent us an interesting brochure dealing
with the M.E.G. insulation tester, an
instrument which was introduced by the
firm in 1922 to cater for those engineers
and contractors who desired an instru-

Wireless
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Later a special edict was published

. TRADE NOTES. = vie

the moving experiences of ** Korkoran

JANUARY 13th, 1926.

by which electricity could be stored. Through his theory
of the Levden jar he was appointed (in 1774) Professor
of Thysics at Como. He travelled through England and
France in furtherance of his electrical studies, and on
hearing of Galvani’s discovery in connection with the
frog’s legs he made further experiments that resulted in
the’discovery that electricity may be generated by chemical
means. Lor eight years he worked on the subject and
evolved the * Voltaic pile,”’” consisting of copper and zinc
discs placed alternately in column form, but prevented
from touching one another Ly pieces of moist flannel.
Volta found that the pile gave feeble charges of positive
and negative electricity. He found that the supply was
available in a continuous current, being renewed as fast
as it flowed away.

Volta’s discovery was followed by a long and heated
controversy as to the origin of the electricity thus pro-
duced, which—it was finally decided—was due to
chemital action.

The Voltaic pile was later replaced by the Voltaic cell,
a vessel containing dilute acid, in which two kinds of
metal-—generally copper and zinc—were placed, and posi-
tive and negative currents obtained.

That Volta’s discoveries were of the greatest import-
ance was at once recognised in the scientific world. In
1801 Bonaparte summoned him to Paris in order to see
his experiments at first hand. He honoured him Uy
making him a Count and Senator of the Kingdom of
Italy. Three years later Volta resigned his professor-
ship and died at Como, March sth, 1827, having pub-
lished nothing else of importance.

Subsequently several other types of “wet cells '’ were
introduced, including the ‘‘ Daniel ”” and the familiar
< T eclanché’’ cells, which were later followed by ““ dry ”’

batteries.

% Holborn showrcoms have been re-
i organised to give more expeditious ser-

ooco

The Osram Bulletin.
The Jatest number of the * Osram
Bulletin ”’ covers a wide field of activity,

ment lighter and less expensive than the
Megger set. A constant pressure pattern
was brought out in 1924, and two new
ranges recently introduced are described
in the booklet.

0000
In a Lincoln Hospital.

The Lincoln Wireless ('o.. Ltd., have
just installed a Marconiphone Long
Range V.2 Receiver with two amplifiers
in the Lincoln County Hospital. The
set feeds 126 telephone and 10 loud-
speaker points. The latter are provided
with a unique form of compensating gear
whereby the balance of reproduction is
not upset when the arrangement or num-
ber of loud-speakers in use is altered.

co000

The Radio Mail.

This bright little publicaiion of Messrs.
A. C. Cossor, Ltd., includes a number
of interesting contributions in its sixth
issue.  There are articles dealing with

A 40

and Joe,” short waves, and the future

of broadcasting, while an insight iuto

manufacturing methods is given under

the title ‘““Round the Cossor Factory.”
0000

Burndept in Ireland.

A further indication of the continued
development of the Burndept organisa-
tion was shown by the recent formation
of a new company, Burndept Wireless
(Dublin), Ltd., with oftices at 17, Dawson
Street, Dublin. The new company is now
in a position to supply the wireless re-
quirements of the Irish Free State.

sooo0

A New Name.

On  New  Year’s Day  Messrs.
Houghtons, Ltd., the well-known Hol-
born wireless distributors, changed their
title to Houghton-Butcher (Great Britain),
Ltd., in consequence of their association
with Messrs. W. Butcher and Sons, Ltd,.
of Farringdon Avenue, E.C. The High

as represented in the manufacture and
distribution of lamps and valves.  An
important article appears on the subject
of valve distortion and its causes, and a
useful table is given showing the correct
combinations of valves Tor different
receiver arrangements.

cooo0

Burndept Festivities.

The social side of a modern wireless
business was seen at its height recently,
when five hundred members of the head
office and Blackheath sworks staff of
Burndept Wireless, Ltd., joined in a
Christmas carnival at the Blackheath
Concert Hall. Among those present were
Sir George Hamilton, one of the direc-
tors; Mr. E. P. Shaughnessy, chief engi-
neer of the G.P.0Q.; and Mr. W. W.
Burnham, managing director.

A pleasant evening devoted to a fancy
dress parade and dancing to the Riviera
Band was concluded with the singing of
‘“ Auld Lang Syne.” .
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SCREENING IN RECEIVING AERIALS.

Effect of Surrounding Objects on the Currents Induced in Open
and Frame Aerials.

By R. L. SMITH ROSE, Ph.D., M.Sc., AAM.L.LE.E,, and R. H. BARFIELD, M.Sc., A.C.G.I.

HE olject of a screen in wireless is invariably to
prevent E.M.T'.s being induced in a conductor
or piece of apparatus by electric or magnetic

forces due either to locally generated oscillations, or to in-
coming wireless waves. In other words, the object of
the screen is to Lring about the annihilation of a field of
force which would otherwise be present in the region it
is desired to screen. This annihilation of the field is
brought about Ly the action of the screen in setting up
secondary fields, which are cqual and opposite to the
primary fields, Dboth in phase and magnitude.  This
simple statement contains the key to the whole problem,
and when once 1t is thoroughly grasped the design and
mode of operation ofscreens of any description may be
easily understood.

Practical Considerations.

In the practical application of screens to wireless receiv-
ing apparatus, complete elimination of the forces is rarely
required, it heing only necessary to reduce their magni-
tude to a point at which they cease to be of serious con-
sequence for the purpose in hand. In a detailed study
of the problem it is desirable to discriminate hetween
two kinds of screening, which are conveniently termed
electric and magnetic screening, according to whether it
is desired to reduce the electric or the magnetic field.
For example, in the first case it may be necessary to
climinate the ‘‘ capacity '’ effect between different por-
tions of an amplifier, or to protect a condenser from the
effect of the hand of the operator.  This is electric
screening, and can be effected by interposing a metal grid
or plate between the objects to Le screened and the source
of disturbance. Secondly, we may wish to guard against
unwanted magnetic coupling between two inductance
coils in a receiver, or to prevent a coil or transformer
being acted upon directly by the wireless waves, as in the
intermediate stages of a supersonic heterodyne receiver.
This is essentially magnetic screening, and is effected by
surrounding the component or region to be screened with
a number of closed loops set with their planes at right
angles to the magnetic field. The mode of operation and
suggestions for the design of such screens were described
in a recent article! by one of the writers. In some cases
it may be necessary to adopt both kinds of screening at
once, as when it is (lesired to prevent a very sensitive
receiver from picking up signals direct from the in-
coming waves. To achieve success in this direction it is
necessary to adopt the *“ closed-box >’ type of screen and
to attend to many details of design and construction.
An explanation of the mode of overcoming the difficul-
ties involved and details of the design of several screens
suitable for this work were given in the article previously
referred to.  In the present article it is proposed to de-

1 The Wireless World, November 18th, 1925, page 694.

scribe experiments which have been carried out on electric
and magnetic screening separately, in relation to the use
of frame coils and open aerials for receiving purposes.

Experiments with Frame Aerials.

While the action of a frame coil in recciving wireless
signals can be perfectly well explained in terms of the
differential effect of the electric ficld on its opposite sides,
it is much simpler to regard it as receiving its K.M.F.
by reason of its linkage with the magnetic field of the
arriving waves. Viewing the matter on this basis, the
two following experiments illustrate the manner in which
a frame coil may be screened, or, alternatively, how to
avoid such a coil being screened by surrounding objects.
In the first experiment, a receiver with a frame coil
2ft. 6in. squarc was set up inside a number of closed
loops, 6ft. square, arranged with their planes vertical and
parallel to each other at a distance of a few inches
apart, as shown in I'ig. 1. When these loops - were
arranged with their planes in the direction of the trans-
mitting station, they had a large screening effect on the
coil inside them. When they were turned through go°,
either so as to be in horizontal planes or at right angles
to the direction of the transmitter, the screening effect
was nil.  LEach loop was then cut at one point and an
insulator inserted in the gap, when it was found that the
system had no screening effect on the coil, no matter in
what position it was placed. The explanation of the

7, —a
7

Fig. t.—Frame aerial screened Fig. 2.—Frame aerial C re-
by closed vertical loops from ceiving signals from the direc-

waves approaching trom a tion A is screened by vertical
direction parallel to the plane loops S from interfering waves
of the loop. arriving from the direction B.

above effects is based upon the fact that the magnetic
lines of force in the arriving waves are at right angles to
the direction of travel. Hence in the case above the
screening loops can produce a counter field, parallel and
in opposition to the main field, while when they are turned
through go® they have no current induced in them, and
hence can produce no counter field. The last case, when
the loops were broken, affords an excellent example of
the necessity of having a closed conducting circuit in
order to obtain screening action. A useful application
of a screening system of, closed loops in connection with
frame coil reception may be made when it is desirable to
reduce the interference effect of signals arriving from a
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direction different from that of the required signals. In
Fig. 2 is seen a plan view of a trame coil C set to re-
ceive the maximum signals from a transmitter in the
direction A, while interfering signals or atmospherics are
arriving from the direction B. If a screen of closed
loops SS is arranged to be parallel to the direction B, the
interfering signals wilt be eliminated or very considerably
reduced.

The second experiment now to be described is particu-
larly interesting as giving a result which may be rather
unexpected unless the rules
of screening are thoroughly
understood. The limbs of a
frame coil were encased in
a metallic tube so as to form

i

e e e e =)

a complete tubular screen

CUT IN TUBE round the coil. The coil so

ﬁ enclosed was found to be
------------ -~ ——=/ completely screened. When,
however, a saw cut was

. 3.—Frame aerial en-
closed in metal tube.

made through the tube at one
point, as illustrated at A
in Frg. 3, the screening effect almost entirely disappeared.
Indeed, the frame coil functioned almost as if the tube
were not present, although the gap in it was not more
than a millimetre wide. This experiment was, in fact,
a striking example of the necessity of completely closed
loops in screening a receiving coil, and illustrates how,
without this condition, the energy may get through even
the smallest of cracks. From the results of these experi-
ments it may be decduced that a frame coil receiver is very
little affected by the presence of metalwork in the neigh-
hourhood, such as electric light wiring or iron pipes,
unless these form well-conducting closed loops. On the
other hand, the difficulty of receiving signals inside
modern steel-frame buildings may be quite well under-
stoond.

Electrostatic Screening of Open Aerials.

Turning now to the other half of the problem, viz.,

the screening of the electric field, the principles upon
M -

CURRENT DUE TO E,

EARTH
Fig. 4.—Secondary electric field E, due to the current charge
induced in an untuned aerial by the electric fleld E, in arriving
waves, The reduction of the fleld E; by E; is the same on both
sides of the aerial.

which this is based may be understood by considering in
an elementary manner the operation of a vertical aerial.
In Tig. 4 is represented a vertical aerial placed in the
path of arriving wireless waves which in the ordinary way

A 44

L P

PANUARY 13th, 1926.

have their electric force, E,, practically vertical. This
force induces an electromotive force in the aerial exactly
in phase with it, and as a result a current flows up the
aerial. This current causes an electric charge to build
up at the top of the aerial with the result that a secondary
electric field, E,, is produced around the aerial. At
points near the earth it is evident that this secondary field
1s vertical, and is thus parallel and opposite to the
primary electric field of the arriving waves.

It is thus evident that if the phases of the 3

two fields can be made similar a reduction
of the electric field of the arriving waves
will take place round the base of the aerial.
A consideration of the case outlined above
shows that the correct phase relationship is
brought about when the natural wavelength
of the aerial is much less than that of the
arriving waves. For aerials of moderate
height and any but the shortest wave-
lengths, this condition is fulfilled by simply
connecting the aerial to earth untuned. In
this condition, of course, the current flow-
ing may be very small, and it is to be
expected that the reduction of field in the
neighbourhood of a single wire aerial may
be very small. It is further to be pointed
out that near the upper half of the aerial the directton
of the secondary electric field is materially different
from that of the primary field, and thus the reduction in
strength of the latter may be small in this region.

Fig. 5.—Twin-
wire vertical
aerial used in
screening ex-—
periments,

Screening Experiments with Vertical Wires.

A description may now be given of some experiments
undertaken with the object of ascertaining the effect of
a screen of vertical wires used in the manner just de-
scribed, in reducing the electric field in the neighbour-
hood. As a means of detecting the presence or absence
of such a field, a simple vertical aerial receiver may be
employed. A vertical acrial was therefore erected goft.
high, consisting of two wires spaced 3ft. apart. In tlie
first experiment the wires were insulated ar the top and
joined together at the bottom to form a single aerial,
which was then tuned by a series inductance in parallel
with a variable condenser, as shown in Iig. 5. A cage
of four vertical wires fixed at the top and bottom to the
corners of a wooden frame five feet square was then
erected round the aerial. Both the aerial and cage were
supported by pulley arrangements, so that either could
be raised or lowered at will. A switch was provided so
that the cage could be connected to earth when required.
In the first test the cage was hauled up so that it pro-
jected about two feet above the top of the acrial. When
receiving signals on a wavelength of 6oo m., it was then
found that :—

(1) No change in signal strength was produced when
the cage was earthed, showing that the screen-
ing effect was practically negligible.

(2) When the cage was tuned in the same manner as
the aerial, there was also no change in signal
strength.

(3) When the cage was used as an aerial in place of
the two parallel wires, it was found to give
much greater signal strength,
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The aerial within the cage was then lowered, and tests
(1) and (2) were repeated for different heights. At a
height of 3oft. the earthing of the screen produced a
just noticeable drop in signal strength, showing that the
screen was beginning to be effective. TFinally, when the
aerial was only a quarter of the height of the screen,
the effect of the latter was
very marked when earthed in
the untuned condition. When
the cage was tuned at this
position a very marked in-
crease of signal strength was
obtained on the aerial.

‘ The number of wires in
the cage was now increased
l to eight along each side

of the five-foot square as
shown in Fig. 6, and the
aerial within was restored to
its full height. 1t was then
observed :—

(1) When the cage was
S earthed, signals pre-

viously quite loud
were reduced nearly
to inaudibility.
(2) When the cage was tuned, the signals on the aerial
were markedly increased.

;j:u"__lf_\‘

i

Fig. 6.—Multiple wire verti-
al screen for electric fields.

Magnetic Field Inside Electric Screens.

Thesc results are in complete accordance with the theo-
retical principles of electric screening which were given
above. Ior when the cage was connected to earth in the
untuned condition, it is operative in reducing the electric
field of the incoming waves. Although the effect of one
or two wires is small, the combined effect of a large
number of wires is so large as to make it difficult to
receive signals on an aerial inside the screen. It was
shown that it is important to have the screen higher than
the aerial, due to the curvature of the lines
of electric force near the top of the screen
wires. inally, if the screen is tuned to the

—

Fig. 7.—Vertical loop aerial used to demonstrate
the existence of the magnetic component of arriv-
ing waves in the screen (Fig. 6).

s

wavelength being received, the phase of the
';IF secondary field 1is altered, so that, instead
of opposing the primary field, it actually
assists it with a resulting increase in the
strength of signals reccived on the aerial. Since the
unearthed wires of the cage are untuned conductors, they
must also produce some screening effect in this condition.
This effect is, however, small compared with that obtained
on earthing the screen. By using a large number of
wires at a spacing small compared with the region to be
screened, a considerable screening action can be obtained
without any connection to earth.

As the reasoning given above has now been verified
experimentally, it may be extended to a consideration
of the state of the magnetic field. This leads to the
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ing waves should be received unimpaired.
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deduction that the resultant secondary magnetic field
within the screen due to all the wires will Be practically
zero.  Hence the primary magnetic field due to the arriv-
To test this
point, the two aerial wires were joined together at the
top and opened at the bhottom, a seiies condenser
being inscrted to form a tuned vertical loop as shown in
Iig. 7. The strength of signals received on this loop

o - O o
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Fig. 8.—Arrangement of two vertical aerials to demonstrate
mutual screening effects.

was not noticeably affected by the earthing of the cage,
showing that there was no perceptible screening of the
magnetic field, thus conlirming the prediction made above.
Subsequent tests made with a direction-finder inside such
a screen showed that the direction of the magnetic ficld
was also unaffected by the presence of the screen.

We have thus arrived experimentally at a conclusion
which may sometimes have important and somewhat un-
expected results.  I'or example, it is quite possible to
have a blind spot of reception of wireless signals on an
open aerial, whilst reception on a frame coil remains
unaltered.

As a further experiment, the cage in the above arrange-
ment was removed, and the two aerial wires were insu-

| SCREENS
1
|
1 1
.
P
i |
] | |_ SWITGH FOR
o [EARTHING SCREEN
] 1
1] coniomeTeR 1 (-,
= = DETECTOR = =

Fig. 9.—DMeasuring the effect of screening the vertical portions
of inverted L aerials.

lated from each other. With the wires set at their maxi-
mum spacing of 3ft., the signals received on one of the
wires was unaffected by the ecarthing or tuning of the
other wire. When the wires were placed at six inches
apart the earthing of onc wire produced a slight decrease
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in the signals received on the other wire. This result is
fmportant in showing that the existence of untuned
earthed conductors, such as water pipes and lightning
conductors, in the proximity of an aerial, produce no
noticeable effect on the strength of received signals. A
word of caution must be inserted here in reference to the
effect of neighbouring conductors in materially altering
the effective capacity of an aerial, a subject which is
outside the scope of the present article.

i R
YAz 7 . 2 A/ LA

Fig. 10.—Secondary fietld E, set up by currents in the vertical
screen.

Having obtained seme very definite practical informa-
tion on the screening of a simple vertical aerial, it will
now be interesting to invesfigate the possibilities of
screening the whole or a portion of an aerial containing
both vertical and horizontal members. This matter became
of very great importance in some experiments of the
writers, in which it was desired to shield the vertical
part of an inverted L. aerial, without, if possible, affect-
ing the horizontal portion. The difficulties in the way
of realising this were well illustrated in the experiments
about to be described.

Screening Inverted L Aerials.

Two exactly similar inverted L aerials, with a hori-
zontal length equal to several times the height, were
erected at a distance apart sufficient to avoid any coupling
Letween them. As shown in Fig. g, a vertical electric
screen, of the type described above, was then placec
round the vertical member of each.aerial, the height of
the screen being twice that of the aerial. The aerials
were oriented so that one of them pointed directly to-
wards, and the other away, from the transmitting station
as depicted in I'ig. g. Leads from the two aerials were
connected to earth through the field coils of a radio-
goniometer.  This instrument, which is used in the
Bellini-Tosi system of direction-finding, is really a
mutual inductance with two primary or field coils fixed
together at right angles, and a secondary or search coil
rotating inside them. The construction of the coils is
such that the mutual inductance is proportional to the
cosine of the angle between their axes. By connecting
this goniometer in the manner described, it was
possible to measure the ratio of the currents re-
ceived in the two aerials to an accuracy of about
3 per cent.

Now, as is well known, the inverted I. aerial is a
partly directional receiver, lue to the E.M.F.s.induced
by the incoming waves in the horizontal and vertical por-
fions.  Although in the ordinary way this directional
cffect is extremely small on medium and long wave-
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lengths, it is easily measurable on the wavelengths from

the broadcast band downwards. For two aerials arranged—

as in Fig. g, the aerial pointing away from the transmitter
receives more current than the one pointing towards the
transmitter, the difference being proportional to the ratio
of the E.M.¥. induced in the horizontal portion to the
E.M.TF. induced in the vertical portion. Hence, by
measuring the directional effect of the aerials before and
after screening, the extent to which the vertical E. M. F.
is reduced by the cage can be accurately measured. When
this was carried out there was found to be no change
whatever in the directional properties of the two aerials.
This demonstrates that, by merely screening the vertical
part of a bent-top aerial, a negligible effect may be
produced on the aerial as a whole.

Secondary Field Produced by the Screen.

This result appears a little surprising at first sight,
but a little consideration will show that it has a fairly
simple explanation. In the first place, as was definitely
shown in the previous section of this article, the screen
must actually have reduced the electric field inside it to a
very small value. The screen must therefore have pre-
vented the incoming waves from inducing any E.M.F.
in the vertical limh of the aerial. At the same time, how-
ever, it is evident that the currents in the screen will set
up a secondary field outside it, and that this field can
have an appreciable horizontal component in the neigh-
bourhood, as depicted in I'ig. 1o. In the above experi-
ment this secondary field acted on the horizontal portion
of the aerial in such a manner as to replace the screened
vertical field. A\ study of the directions of the fields
operating shows that such an action is reasonable, but it
was somewhat extraordinary to find that the compensation
of the secondary field for the screened vertical component

T
| [
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(a) (b) (c)
Fig. 11 —Experiments to determine the effect of a vertical screen

on inverted L aerials of equal height and varying horizontal
length.
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of the primary field should be so exact. An inspection
of I'ig. 10 shows that a shorter horizontal limb should
have less E.M.I°. induced in it, and the aerial should
then show some screening action of the cage. The follow-
ing experiment was accordingly carried out to test this
deduction. ]

A straight vertical aerial about 15ft. high was first
erected inside a vertical cage, goft. high, as depicted in
Iig. 11 (a). This was found to be completely screened
for all practical purposes.: A horizontal portion was now
added to the aerial in successive stages, as shown in Fig.
11 (b) and (¢), and the test repeated for each stage. It
was found that, with even a length of only 10ft. pro-
truding, the effective screening action was considerably
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Bereening in Receiving Aerials,—
reduced, and that it diminished steadily as each successive
stage was added. In general it was found that the screen-
ing of the vertical lcad was only effective when the hori-
zontal length was less than the height of the screening
cage.

General Conclusions.

These last-described experiments, beside being of scien-
tific interest, have some bearing on practical radio recep-
tion, for it appears that there is no need to try to pre-
vent a down lead from being screened, provided that therc
is a sufficient horizontal portion attached to it. For ex-
ample, it would appear that a down lead taken in through
an attic window and then down inside a house would be
just as effective as a lead taken down outside the house,
provided that the horizontal part of the aerial was greater
than the height of the house. In the sanie way, the down
lead of such an aerial would not be appreciably screened
by the presence of a metallic supporting mast, even if the
lead were inside the mast. The authors wish it to Le
clearly understood that they are not advocating experi-
menters to be careless in the arrangement of their aerials.
What may be very serious in the above cases is the shunt
capacity effect of neighbouring objects in diverting the
aerial current to earth away from the receiving instru-
ment.  Another point of importance also is that serious
eddy current and dielectric losses may be introduced into
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the aerial circuit if the down lead is very close to other
objects, whether earthed or not. Both of these disad-
vantages can be overcome, however, by allowing as great
a spacing as possible between the aerial lead and the
surrounding objects.

A Common Fallacy.

I'inally, the writers would like to dispose of a fallacy
not uncommon among experimenters, to the effect that the
screening action of neighbouring objects on an aerial has a
directional property. One often reads and hears the com-
plaint that an aerial is badly sereened *‘ in the direction
of the transmitter.”” The principles of electric screening
as explained in this article should make it clear that the
secondary electric field which is operative in opposing the
primary ficld of the wave is, in general, symmetrical about
the screening object, such as a group of trees or a build-
ing.  Thus the screening of the latter is independent of
the direction of arrival of the wireless waves, and it is
immaterial whether the obistacle is between the transmitter
and receiver or not (compare Fig. 4). It is only in the
cases where the dimensions of the obstacle are large com-
pared with the wavelength that .anything approaching a
definite shadow effect is thrown by the obstacle in the
direction of transmission. In most ordinary cases of
aerials erected in residential districts, this will occur only
with short waves of length 50 metres or Tess.
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Broadcasting to America.

2LO, Daventry and Bournemouth will
transmit separate programmes to Amevica
from 4 to 5 p.m. on Jannary 25th.
Daventry, Aberdeen and Cardiff are each
to  transmit special programmes to
America on January 27Tth.

0000

Thrilling Experiences.

The broadcast engineers who have been
conducting experiments for the past year
or two in receiving from and transmitting
to America have a wonderful story to
tell, made up mostly of discomforts and
disappointments ; but certainly also some
thrills, and these have compensated for
all the trials and troubles.

0000

Early Efforts.

The attempts at reception at Biggin
Hill, in December. 1923, were made
during blizzards. A twelve-valve high-
frequency receiver was used, and the
American programmes were received ab
full strength; but the set also recorded
all the Morse stations in Europe, prac-
tically every storm that was raging in
the world, and the harmounies of most
of the high-powe: stations.

The First Relay.

All  kinds of circuits were used,
and, finally, a seven-valve high-
frequency amplifier, followed by two

stages of low-frequency anplification, was
found to give the best results. The Fast
Pittshurg station of the Westinghouse
Electric Company was picked up very
successfully on several nights, bat it was
not until December 28th, 1923, that the
first relay throngh 2LO could be carried
out. On that date the music was dis-
tributed thvough Londen o all stations.

0000

Subsequent Relays.

A large number of relays took place
in Febroary, March and April, 1924, hoth
from New York and Philadelphid. The
February transmissions from KDKA and
WQGY in February, 1925, were picked up
by numerous listeners in this country;
but the reception at Keston of KDKA on
December 15th, 1925, when American
dance munzic was relayed through 2LO to
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FUTURE FEATURES.

Sunday, January 17th.
Lonnon.—3.30 p.m., The Band of
H.M. Secuts Guards.
Bourneyovrn.—3.30 p.m., A Sym-
pliony Concert.

Monday, January 18th.
5XX.—8p.m., An Hour of Musical

Comedy.
BrrMineraM.—8 p.m.,

with the Operas.

NrweastLe.—8 p.m., Mozart and
Weber.

Tuesday, January 19th.
Loxpo~.-—8 p.m., Variety.
ABERDEEN.-—9 p.m., Light Orches:

tral Programme,

Berrast. — 850 p.m., “View

Hulloa ”"—Programme of Hunt-
ing Music.

Wednesday, January Z0th.
T.oxpoN.—8 p.m., Chamber Music.
Birvincgam.—Opening  of  New

Studio.

Carotrr.—8 p.m., “In Praise of
Musicke.”

NrweastLe.—8 pum., “Tn Spain.”

Grisgow.—8 p.n., Choral and
Orchestral.

Thursday, January 2isi.
Lownox.—8 pm., “A Pickwick

Party.” 9 p.m., Farewcll Per-

formance of the Radio Radi-

ance Revue Company.
5XX.—9 p.m., An Howr’s Variety.

Bournkvovrn.—-8 p.m., A Mock
Trial.

MaxcHESTER.—8 p.m., Lancashire
Talent Series : Preston.

AgErDEEN.—8 p.m., A Scoftish
Programme,

Friday, January 22nd.
Loxpox.—8 p.m., The String Band

of the Royal Regiment of Ar-

tillery.

NeEweasTLE.—8 p.m., Instrumental
Varievy.

Grascow.—8 p.m., Empire Phono-
Flight—David Livingstone, an
Epic of Africa.

Saturday, January 23rd.
LonpoN.—8 p.m., Light Russian

Programme. 9 p.m., Reminis-

cences of the * Follies.”

An  Hour
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Olympia and all stations of the B.B.C,
in connection with the Radio Revels, was
far more satisfactory than any previous
attempt.  All these transmissions were
carried out on short waves, varying be-
tween 100 and 63 metres.

0000

Long Waves Best?

The virtues of short-wave hroadecasts
are not, however, yet proved; for on
Jannary . 1st-2nd  of this- year Daven-
try made its first real attempt to {ransmit
a special programme to America on 1,600

metres. Music and speech were picked
up -clearly at - Belfast, Maine, super-
ceiving stalion, relayed on a short

wavelength to Bound Brook, New Jersey,
re-broadcast  thronghout the American
continent, and simultaneously picked up
at -the British receiving station and re-
Jayed back to 2LO.

0000

A Grand Howl.

One member of the small party present
at the studio inquired what would have
happened if 2LO had relayed the pro-
gramme, as it was received from WIZ,
te Daventry for re-transmision—his idea
apparently being that something in the
way of perpetual motion would tkus be
achieved. The result would have heen
that 5XX would set up a howl that wonld

have been heard right across the
American continent.
0000

Daventry’s New Aerial.,

The exact type to be used for the new
aevial at Daventry has not at the time
of writing been deeided; but it is prob-
able that the top part will be of steel,
as phosphor bronze is rather difficult to
manage, owing to the weight involved in
an aerial of the extraordinary length of
800 feet. There is a pull of 10,000 1b. on
the stays; multiplied by two to provide
the necessary factor of safety, we have &
pull of ahout 10 tons. In a gale of wind
the strain is enormous.

cooo

Improvements Effected During 1925.
Among the ontstanding accomplsh-
ments of the year 1925 were the opening
of the Daventry station; the design and
construction of a special lines simul-
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taneous board which is unique in the
world ; the design of speech transformers
which, thanks to practical and theoretical
researches, huve an egual response char-
acteristic between 100 and 8,000 vibra-
tions a second and practically equal be-
tween 50 and 10,000; and investigations
in the characteristics of transmitters,
resulling in greatly improved response

curves.
[eleNeNe)
Forward in 1926.
All these have been described fully

from time to time in The Wireless World,
and it is only necessary to say here that
the year 1926 will see a vast amount of
steady, painstaking work on similar lines
going forward to the
benefit of broadeast-

Wireless
World

Mr. Donald Calthrop.

After thrce months’
B.B.C. as organiser of dramatic and
musical programmes, Mr. Donald Cal-
throp has resigned his position in order
to return to his own brunch of the enter-
tainment industry.

0000

Theatrical Canutes.

While he will apply himself chiefly to
the production of revues, he will take
an active part in establishing liaison be-
tween the entertuinment world and wive-
less. ‘° What one has to fight,” he says,
‘“ave the vested interests of the enter-
tainment world, the resident managers
and owners who have not yet seen the

service with the

67

article on “* What Wireless Does,”” ‘‘ that
before they (theatrical producers) give
consent to their performances being
broadcast they will not be satisfied with
less than gencrous terms, sufficient to
indemnify them against any potential loss
throngh the broadcasting of excerpts
from plays.”” It would be amusing to see
a theatrical manager fixing the figures of
‘* potential ”* loss. Obviously, he would
start by assurming that every play he
staged would bhe a roaring success if
broadcasting did not exist. In the end
it would pay thealrical managements fo
put on failures and get theiv money back
from the B.B.C.

ccoo

‘A Message from

ing and the listener.
Research uid exmeri-
ment are as vital {o
wireless art as they
are in all indnstiy
to-day. We are ou
the threshold of new
developrients in
broadeasting, and the
B.B.C. tell me that
the best taleut is to
be engaged on ‘this
work  when and
where it is available.

© 000

The Savoy Bands.

The reported in-
tention of the Savov
Hotel to withdraw
its bands from broad-
casting on February
27th next has dis-
turbed a nwmber of
listeners, and has
drawn some protests
from many who do
not think that one of
the reasons given

Mars.”’

Listeners who en-
joyed the surprise
item in  the pro-
grammes a few days

ago, when Captain
Eckersley got into
communication with
Mars, will Tlearn
with  interest that
the chief engineer
is to figure on

February 9th, in an
oscillation
“tragedy.” Geneva
will be supposed to
put him on the track
of a mad musical
genius who lives in
Berkelev Square and
who is upsetting re-
ceiving sets, far and
wide, with his oscil-
lation pranks. The
chief engineer runs
him to earth, but is
captured by the
oscillator, a foreign
gentleman of Bol-
shevik  tendencies,

by the Savoy, viz,
that the bands have
been broadeasting
for two years and a
halt and reqnire a vest, is adequate to
account for their withdrawal from the
programmes. The second reason reported
is that a change of policy has taken place
at the Savoy.

statjon.

[eleNeNe)

A Question of Confract.

All that ys known at the B.B.C. is that
tlie present coniract with the Savoy ex
pires at the end of February and that
negoliations for a new contract were in
progress wien the Savoy’s alleged decision
was published in the Press. No one. as
the Savoy officials have themselves indi-
cated, could have forescen, when their
dance bands started .broadcasting, that
dance music by broadeast would gain the
immense popularity that it has gained.
To meet the demand for dance music. the
B.B.C. engaged other dance bands {han
those of the Savoy; but evervbody will
be sorry if the Savoy bands for that or
any other reason drop out.

«“ HIER RADIO WIEN!"

advantage of having their shows broad-
cust. I, for one, will never sign a con-
tract that prohibits me from broadcast-
ing and I shall represent to theatrical
producers, wherever I go, that it will
be all to their advantage to cease acting
as theatrical Canutes in tryving to stop
the wavelengths. Broadcasting has come
to stay, and the sooner the theatrical
profession as a whole comes to realise it.
the brighter will he their own prospects
so far as e box office is concerned.”

[eReRele]
Sunspots.

T'he effect of sunspots on broadcasting
is not likely to.be known until 1927, when
results will be judged over a period.
Ordinary broadeasting as well as long-
distance reception have not yet suffered,
despite their recent appearance.

0000

“What Wireless Does.”
‘““It may come to it yet,”” says an
Easiern Counties newspaper, in a leading

WWW.americanradiohistorv:com

A new photograph of the studio at the Vienna broadcasting
Special attention has been given to the draping to avoid undue echo.

and imprisoned in
one of the pipes of
a magnificent organ
which he has in his
house. *“ When I do blay vun certain
chord,” cries the musician, ‘ zen pouf !
up you vill go, Mistare Eckairslee, and
to ze B.B.C. vou vill go no more.” Cap-
tain Fckersley's appeals for release should
cause wnuch merriment.

Q000

A Tragedy Averted.

The Itastbourne transmissions have in-
variably been of first-rate guality and the
imatter transmitted has been equally ex-
cellent. But somehow on the first Sunday
broadcast that they have ever given,
namely, on December 27th, Sandler and
his orchesira were unot altogether felici-
tous in their choice of items. The pro-
gramme would have finished up with
Ilandel’s Largo, followed Ly the well
known fox-trot, I Want to he Happy.”
as the last t{wo items, had not the
announncer at Savoy Hill sent an urgent
telephonic request that the orchestra
should conclude with “ The Lost Chord.”
The closing prayer following a fox-trot
would have been deplorable.
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THE “K”» CRYSTAL DETECTOR.

A simple form of plug-in crystal detec-
tor is sold by Wates Bros., Ltd., 12-14,
Great Queen Street, Kingsway, London,
W.C.2. differing in design from the galena
type which is now so generally adopted.

The crystal itseli is probably an artifi-

The ** K* crystal
detector,

cial product, for it completely fills the
cup into which it is fitted, whilst the sur-
face is rubbed down to he quite flat.
The pressure exerted by the wire contact
is maintained by a coiled spring, the con-
tact point passing through a small eve
in a brass guide piece which holds it in
place and prevents it from becoming bent
as it travels over the face of the crystal.
Both the adjusting knob and the outsids
of the container are provided with
milled edges, the formner controlling the
rotation of the wire contact on the crystal
surface and the latter by meavs of an
eccentric mounting searching the surface
of the curvstal.

An unusual feature is that no provision
is made for adjusting the pressure of con-
tact, thus simplifying the operation of the
detector.

On test, the detector was found to be
easy to set and quite sensitive, sed judg-
g by its effect on the tuned circuit one
may conclude that the resistance of the
contact is higher than that of most
galena detectors.  The manufacturers
recommend this detector for use in reflex
circuits.

0000

THE LAMPLUGH SQUARE LAW
CONDENSER.

The Lamplugh condenser, with its
peculiar spade shaped plates, was recently
referred to in ihese columns, and a new
model has now been introduced in which
minor modifications have been made with

A 50

Wl
/

Ry §ﬁ,,.
7474

e

a view 'to.offering it at a really popular
price.

The fixed plates are mounted on two
ehonite bars to $éparate them from the
end mounting pieces so that the spindle
and moving plates can be connected up
with the earthed side of the tuned civ-
cuit. Ebonite insulating hushes are also
inserted in the aluminium end- plates,
though  their purpose is not ap-
parent. A spring washer is employed to
hold the moving plates centrally in posi-
tion between tlie fixed plates in conjunc-
tton with an adjusting screw. The
spindle is threaded and passes through
a one-hole fixing bush. A good feature
is the pressing of a pattern into the sur-
face of the aluminium plates to stiffen
them. A certificate of the National
Physical Laboratory is iucluded in the
carton, and shows that a tuming range of

Lamplugh variable
condenser.

The new meodel

170 to 750 metres is produced when a coil
for broadcast reception is bridged with
a Lamplugh condenser having a capacity
of 0.0005 mfd.

0o0cCcOo

EDDYSTONE NEW SHORT-WAVE
COILS.

Messrs. Stratton & Co., Ltd, Balmoral
Works, Bromsgrove Street, Birmingham,
manufacturers of Eddystone tuning in.
ductances, have recently extended their
range of coils to include a set of three
for use on the wave band of 25 to 100
metres.

The form of construction is obvious
from the accompanying illustration and
consists of a helix with turns clamped in

vinvweamericanradiohistorvy com

the Latest Products of the Manufacturers.

position hy means of slotted ebonite
strips.  The coil is particularly robust
and, although the only support between
the winding and the plug and socket
mount is provided by the leads them-

low

loss coils,

which supplied as a set of three can be

used for tuning over the wave band of 25
to 100 metres.

One of the Eddystone

selves, the coil will remain firmly in posi-
tion when plugged into a coil holder.
This type of inductance is in constant
demand for the construction of short-
wave receivers, and oue can, of course,
easily detach the two-pin mount where
the design of the set does not call for the
interchanging of inductances.

0000

CONDENSERS FOR CURRENT FROM
MAINS..

The rapid progress which is being made
towards the adoption of public supply for
providing current {for the operation of
receiving sets calls for a word of warn-
ing with regard to the type of fixed capa-
city condensers permissible for use in
circuits connected to the muins.

The Telegraph Condenser Co., Ltd.,
West Park Works, Mortlake Road, Kew
Gardens, London, draw attention to the
need for employing condensers which are
designed especially to withstand high
potentials in all circuits connected to
the mains. Included among the many
types of condensers produced by this
company is a series intended to with-
stand D.C. potentials up to 1,500 volts
and available in sizes having large
capacity values. A comparison in the
relative size of this type with the well-
known H.T. battery bridging condenser
is made in the accompanying illustration,
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both condensers having a capacity of
2 mfds.

A constant D.C. potential of 2,000
volts was applied across the terminals of
this condenser, and there was no indi-
caticn of breakdown or low insulation.
The condenser charged in this way was
discharged several times by short circuit-
ing, and the dielectric showed no signs
of breaking down when subjected to this
strain.

Condensers of this type will be found

particularly useful in the smoothing
circuits  of low power {ransmitting
apparatus, and  many transmitting

amateurs will be glad to learn of their
existence.  When used in conjunction
with a transmitting set, however, cave
must not only be taken to avoid the
application of  oscillatory  potentials
across the terminals of the condenser, but
in the smoothing circuit one must bear in
mind that Ligh potentials are often sat
up when the current through the smooth-
ing inductances is interrupted. Tt is
advisable also to heat the transmitting
valve filaments before applying the plate
voltage to the smoothing condensers to
prevent undue “voltage rises occurring.

cooo

THE.  BURWOOD COIL MOUNT.

The winding of basket coil tuning in-
ductances is an easy matter, though diffi
culty is usually cxperienced in providing

The Burwood coil mount.

a robust form of mounting which will
hold the coil sccurely in position on the
plug and socket.

Burwood (Concessionaires), Ltd., 41,
Great Queen Street, Kingsway, London,

The Utility valve switch
unit incorporating the
Utility two pole switch,
valve holder and fila~
ment resistance.

W.C.2, manufacture a useful coil mount
by the use of which the amateur can
construct tuning coils according to his
own design, and carefully adjusted in
size to suit his particular requirements.

Wireless
World

UTILITY VALVE SWITCH.

The change-over Utility switch manu-
factured by Wilkins & Wright, Ltd,,
Utility Works, Kenyon Street, Birming-
ham, is well known to readers.

It is now available in an
ated forin consisting. of a

elabor-
two-pole

T.C.C. condenser of 2 mfd. capacity and
capable of withstanding potentials up to
1,500 volts compared in size with a H.T.
bridging condenser of the same capacity.
This condenser is recommended for use
in apparatus connected to public supply

mains.
switch fitted with a valve platform,
valve holder and filament resistance.

Combining these three components in

a single unit, space is saved both in
front and behind the panel, a consider-
able amount of wiring is avoided, while
the unit is secured in position by means
of a single hole in the panel, making use
of onc-hole fixing.

Accompanying the unit is a pamphlet
of instructions suggesting several circuits
in which it can be employed and showing
the method of connecting up. The cir-
cuit arrangements chosen, however, are

wWww americanradiohistorv com
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not the best that could have been
advised for general use, and one of them,
a resistance-capacity  coupled set with
two high ‘frequency amplifiers and two
L.F. stages, does not illustrate to the best
advantage the application of this unit.
It would be most useful in building up a
four-valve receiver consisting of a single
high frequency amplifying stage followed
by a detector valve and two optional low
frequency amplifiers. In this case four
units would be employed to carry the
valves, whilst only three switches strictly
will be needed. The switch on the de-
teclor valve can, however, be put to the
useful purpose of disconnecting the high
and low tension batteries.

This new unit is of particularly reli-
able construction, and the knob with
indicating scale, pointer and concentric
switch  lever presents an attractive
appearance upon the instrument panel.

[elelelle]

PARAGON PANELS.

The convenience of being able to pro-
cure panels and terminal strips accu-
rately cut to size will be appreciated by
those who have endeavoured to shape up
a large instrument panel without suit-
able facilities.

The DParagon Rubber Manufacturing
Co., Ltd., of Sculcoates, Hull, have
therefore introduced a complete range of
panels in -%in. and 4in. ebonite, and
either with matt black finish or polished
in black or mahogany. The panels are
perfectly rectangular, and the edges
square, with freedom from tool marks.
By adopting one of these panels the
puarchaser knows that he is obtaining high-
grade cbonite produced by a reputable
manufacturer.

CATALOGUES
RECEIVED.

““H.T.C. Electrical Co., Ltd.” (2,

Boundaries Road, Balham, London,
S.W.12).  Catalogue of wircless comn-
ponents,

0000

“P. Capel ” (3 and 4, Queen Street
Arcade, Cardilf).  82-page catalogue of
wircless components of leading niakes.

0000

“TNDurwood (Concessionaires), Ltd.”
(41, Great Queen Street, Kingsway, Lon-
don, W.C.2). Radio catalogue of Bur-
wood apparatus and accessories.

o0

¢ Houghton, Ltd.”” (Ensign House,
68-89, High Holborn, London, W.C.1).
64-page catalogue of Radio receiving sets
by leading makers.

0000

*“ Eagle Engineering Co., Ltd.”” (War-
wick).  Leaflets descriptive of Chako-
phone radio receivers.

0000

« Radio Instruments, Ltd.”” (12, Hyde
Street, New Oxford Street, London,
W.C.1). Leaflet illustrating and describ-
ing the RI reactive anode unit.

A SI
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Radiation

Tadiation Resistance (of an aerial).

Radio Beacon.

. Radio Compass.

Radio-Frequency Amplifier.

Radio-Frequency Resistance.

Radiogonioneter.

Radiotron,

Range Finder.
Ratio of Transiormation.
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Definitions of Terms and Expressions commonly used in Wireless

Telegraphy and Telephony.

This section is being continued week by week and will form an authoritalive work of reference.

Coefficient (of an  aerial).
Another name for radiation resistance.
Sce AERIAL RESISTANCE.

Radiation Efficiency.  Expressed as a
percentage the radiation efficiency of an
aerial is the percentage of the total
power supplied to the aerial which is
radiated into space im the form of
electric waves.

That

quantity which, when multiplied by

the square of the effective value of
the aerial current, gives the power
being radiated into space in the form
of electric waves. See AERIAL RE-
SISTANCE.

A transmitting station
which sends out special signals as an
aid in the navigation of ships at sea.
By means of direction finding apparatus
a ship receiving the signals is enabled
to find its bearing with respect to the
radio beacon, the position of which is
Known.
See DirecTioN FINDER.
Radio Frequency. A frequency within
the band of frequencies nsed for wire-
less telegraphy and telephony, i.e.,
within a range from about 12,000 up to
nearly 100,000,000 cycles per second,
representing a range of wavelengths
from 25,000 metres down to about 3
metres.

Sce Hrgu-
FREQUENCY AMPLIFIER,

Radio-Frequency Choke.
CHOKE.

Sce AIR-con:

See Micu-
FREQUENCY RESISTANCE.

Radio-Frequency Transformer.
CILLATION TRaNSFORMER and
FREQUENCY TRANSFORMER.

See Os-
Hricr-

An instrument used in
connection with the Bellini-Tosi system
of direction finding. For description
see DIRECTION TI'INDER.

Radiophare.  See Ripro Beacon.

A name sometimes applied
to an orvdinary thermionic valve.

See Direcrion FINDER.

The ratio of
the primary to the secondary voltage of
a transformer. For ordinary iron-cored
transformers the {ransformation ratio is
approximately equal to the ratio of the
primary to the secondary turns of the
windings. This is not usually the case

A 52

Rat-Tail (of an aerial).

Reactance.

Reactance Coil.

Reaction.

for air-cored transformers unless the
coupling between the windings is very
tight,

The bunch of
wires which connects a multi-wire aerial
to the leading-in wire.

That component of the
impedance, of an alternating current
circuit, which is due to the inductance
or capacity of the circuit or both. For
a circuit contaiing inductance without
the presence of capacity, the reactance
is equal to 2x/L ohms, where f is the
frequency of the current and L is the
inductance in henries. For a condenser
of capacity C, the reactance is given by
1/2xfC ohms, and is negative with
respect to the inductive reactance.
See ArteaNATING CunrreNT CIRCUITS
and IMPEDANCE.

3 Apother name fol cholke
coil. (Not to be confused with reaction
coil.)

The arrangement of a three-
electrode valve cireuit in such a manner
that part of the energy of the amplified
signals in the plate circuit of the valve
is fed back to the grid circuit, i.e., it
is made to react on the grid, so that
Josses in the grid circuit may be com-
pensated for and much greater signal
strength obtained. The degree to which
this reactive effect is allowed to take
place is usually under control and may
be adjusted to suit the circumstances
under which signals are being received.
For instance, for beat reception of con-
tinuous wave signals by the self-
hieterodyne method the reaction is made
sufficiently strong to produce self-
oscillation of the receiving circuit, and
the frequency of this self-oscillation is
adjusted to give a suitable beat fre-
quency with the incoming signal. For
reception of weak telephony the reaction
is adjusted just below the point at
which self-oscillation starts, in which
case maximum signal strength will be
obtained.

Reaction is effected iz a number of
ways depending on the nature of the
receiving circait. The most common
method is to have a coil, known as the
*“reaction coil,”” in series with the plate
circuit of a valve and couple it induc-
tively to the grid circuit, the coupling
between the two circaits being variable
in order that the reaction may bhe con-
trolled. Another name for reaction is
‘“ regeneration.”’

www:=americanradiohistorv com

Reactios Coil.

Recorder. An

Recording Relay.

Rectified Current.

That coil In a regener-
ative valve eircuit by means of which
energy is fed back from the output
side of an amplifier to the input circuit
by inductive coupling. See Reacriox.

instrument for taking
down automatically on a moving tape
the Morse signals of a received
message.

A relay operated by a
received wireless signal through tle
medium of thermionic valves and which
it turn operates a Morse inker or
recorder.

Rectification. The name given to the oper-

ation of converting an alternating cur-
rent into a ° wnidirectional pulsating
current.  Conversion by means of a
motor-generator or rotary converter
does not come under this heading. The
term is applied to the conversion of
high-frequency oscillations into uni-
directional currents, i.e., detection of
wireless signals, as well as to low-
frequency alternating currents, c.g., as
in the case of the charging of accumu-
lators from the A.C. mains.

7 TIME

A
X

CURRENT
o

N 17 N’

HALF-WAVE RECTIFICATION

CURRENT
[e)

FULL-WAVE RECTIFICATION

Wave-forms of half-wave and full-wave
rectification.

Rectification may consist of the par-
tial or complete suppression of all of
the negative half-waves of the alternat-
ing current (or vice wersd), this beiug
known as ‘‘half-wave rectification ’’; or
all the negative half-waves may be re-
versed in direction through the circuit,
giving ¢ full-wave rectification.”” Some-
times the pulsations of the rectified
current are ‘‘ smootlied ont '’ by special
circuifs known as “ smoothing circuits.”
A unidirectional cur
rent which has been produced from an
alternating current by the process of
rectification.
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Reinartz Tuner. A special valve receiv. the
ing circuit for short waves, its chief
features being (a) easy control of re-

JANUARY r3th, 1920,

Dictionary of Technical Terms.— current has been

Rectifier. A device which converts an

magnetising
switched off.
Remote Control.

. Reclifying Valve.

Reflex Circnit.

alternating current into a unidirectional
current (see  RECTIFICATION). See
MrciaNICAL Recrivier, Nopbon VALVE,
RecriryiNg DerecTor, and CRYSTAL
DETECTOR.

Rectifying Detector. That part of a wive-
less receiver which acts as the detector
of the high-frequency oscillations by
rectifying them and producing uni-
directional currents which give audible
sounds in the telephones, such as a
crystal or thermionic valve rectifier.
There are other detectors, such as the
colerer, which do not employ the prin-
ciple of rectification,

In general any valve
such as an electrolytic valve, therm-
ionic valve, etc., which is used for
rectifying alternating currents. It also
refers in a particnlar sense to that
valve in a wireless receiver which acts
as the dctectar. See Grip RECTIFICA-
TIoN and ANopE RECTIFICATION.

Reed Type Telephone., A telephone re-
ceiver in which the variations of mag-
netic pull actuate a semi-tuned *‘reed’”’
or armature, and this in turn transmits
its vibrations to a eone-shaped alu-

Reed type telephone.

minium diaphragm.  This type of
telephone can be made extremely
sensitive, but as it is more or less
tuned to a small band of frequencies
its reproduction of speech and music
is not as true as that obtained with
the ordinary flat diaphragm type.

Reflection {of wireless waves).  Ether
waves striking a plane conducting sur-
face induce eddy currents therein, and
these eddy currents in turn send out
ether waves, so that in effect the
waves striking the conducting surface
are partially reflected in much the same
manner as light is reflected from a
mirror. Reflection from the Heaviside
layer in the npper atmosphere is sup-
posed to account for the transmission
of wireless waves round the curvature
of the earth.

A thermionic valve cir-
cuit arranged to give duwal aemplifica-
tion, i.e., simultaneous H.F. and L.F.
amplification by means of the same
valve or valves. After the signals are
amplified at high-frequency by one or
more valves, they are rectified by the
detector and passed through the same

Rejector Circuif.

Relay.

Relay or_Relaying Station.

Reluctance. The

action, (b) only one tuning adjustment,
and (c¢) good selectivity.

A tuned oscillatory
circuit consisting of an inductance and
a condenser in parallel used to offer a
very high impedance to oscillations of
the frequency to which the circuit is
tuned and low impedance to all other
frequencies. If L is the inductance
of the coil in henries, R is its resist-
ance in obms, and C is the capacity
of the condenser in farads, the im-
pedance offered to currents of the fre-
quency to which the circuit is tuned
is equal to L/CR ohms, the tuned fre-

quency leing Sometimes

27/ LC
called a “wave trap” or “wave
filter.”” These names only apply when
the oscillating potential difference pro-
duced across its ends is not made use
of; for instance, when the voltage
across tho ends of the circuit is
applied to a detector or to the iupus
side of an amplifier, the circuit com-
pletely reverses its function, e, it
selects the particular frequency to
which it is tuned and more or less
rejects all other frequencies.

A device, usually electromagneti-
cally operated, which closes a local cir-
cuit when & weak current flows through
the coils of the magnet. The closing
of the local circuit brings into opera-
tion a local battery which operates
some local piece of apparatus which re-
quires a comparatively heavy current.
The weak current through the magnet
coils may be that due to received wire-
less signals, in which case it would be
too weak to onerate the Jocal ap-
paratus; for instance, a Morse inker.
See POLARISED RELAY.

A wireless
telephony transmission station which
receives its broadcasting matter from
a distance either by ordinary telephone
line or by wireless.

opposition which is
offered by a magnetic circuit to the pass-
age of flux through it. Rcluctance is
applied to the magnetic circuit in the
same manner that resistance is applied
to the electric circuit. (Ses MacNETO-
MOTIVE Force.) The reluctance of a
given part of a magnetic cireuit is equal

i

to —, where ! is the length of that part
nA

in centimetres, x is the permeability of
the material forining that part, and A
is the cross sectional area in square
centimetres.  Reluctance may be de
fined as the ratio of magnetomotive
force to magnetic flux, just in the same
manner as resistance is the electromo-
tive force divided by the current.

Residual Charge.
Residual Magnetism.
Re-Radiation.

Resistance.

The operdtion of wire-
less and other apparatus by electromag-
netically operated switchgear controlled
from a convenient centre which may be
in the same room as the apparatus or
in another room, or the apparatus itself
may be distributed in various rooms.
This system is particularly useful whers
high voltages have to be dealt with.

See ABSORPTION.
See REM#NENCE

When wireless signals ara
received by a receiver employing reac-
tion to a degree which brings the set
nearly to the point of sclf-oscillation,
the signal oscillations in the aerial are
strengthened ‘and energy is © re-radi-
ated”’ from the aerial, and receiving
stations in the immediate neighbour-
hood can pick up the particular signals
with greater strength.  This in many
cases accounts for the reception on crys-
tal receivers, of stations.which are nor-
mally a long way outside the 1ange of
a crystal receiver; the signals actually
heard on the crystal set are issuing by
re-radiation from a near-by aerial on
which a valve set using reaction is in
operation. This must not be confnsed
with self-oscillation, which causes inter-
ference and does not re-radiale the re-
ceived signals.

The opposition wlich an elec-
tric circuit offers to the passage of a
curvent through it, this opposition being
due to the material of the circuit itself,
and not due to any counter electromo-
tive forces which may be set up, so
that the whole of the energy put into
the circuit is converted into heat. The
practical unit of resistance is the ohin
being 10° absolute elcetromagnetic units
of resistance, where one absolute unit
is that resistance which allows 1 abso

lute unit of current (10 amperes) to flow
under a pressnre of 1 absolute unit of
potential (10-* volt)., The International
Ohm is defined as the resistance offered
to an unvarying current by a column of
mercury at the temperature of melting
ice, 106.3 centimetres long, weighjng
11.452 grams, and of coustant cross-
section.

A vesistance of one oAm requirves a
pressure of one volt to drive a current
of one ampere through it (see Ohm's
Law).

The resistance of a wive of any given
material is proportional to the length
of the wire, aml inversely proportional
to the cross-sectional area. It depends
sometimes also upon the temperature of
the wire. (See TemperaTURE COEFFI-
ciexr.)  The resistance offered to tha
passage of an alternating current
through a circuit is very often greater
than that offered to a direct current,

valves again and amplified at low- this being due to shin effect. Ses
frequency. Sec DUAL AMPLIFICATION. Reluctivity.  The reciprocal of permes. HIGH-FREQUENCY RESISTANCE.
Regeneration. Another term for reaction. hitity. Resistance Amplifier or Resistance-coupled

Amplifier. A maltistage valve ampli-
sier in which the valves are coupled in
cascude by resistance-capacity couplings.

A 53

Remanence or Remanent Magnetism.
That magnetic flux which remains in
the iron parts of an electromagnet after

Regenerative Circuit. A valve circuit in
which 7eaction is employed. See RE-
ACTION.
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Correspondence should be addressed to the Elityr, “ The Wireleis World,” Dorset House, Tador Sireet, E.C.4, and must be accompanied by the writer’s name and address.

THE PHILIPS RECTIFYING VALVE.

Sir,—We should like to refer to an article which appeared in
your issue of October 28th, entitled ¢ Thermionic Rectifier for
Battery Charging,” as contributed by Mr. J. F. Sutton.

We were very interested in My, Sutton’s account of the
Philips rectifying valve, and we take this opportunity to amplify
some of his statements, which we hope will be of interest to
your readers.

(1) As the Philips rectifying valve las been specially
designed us a full-wave rectifier, connecting it in accordance
with Figure 3, as a haif-wave rectifier, does not present any
parbicular advantages for the valve, though as a full-wave
rectifier it can produce a charging current of double intensity
without impairing its life.

(2) When connecting the rectifving valve as in Figwe 4, each
of the two plates in the valve should only countribute 0.65 amp.
to the charging current, whilst the tension of each of the
secondary windings of the transformer should not be more than
23 volts. Should the secondary windings 2 and 4 (in Figure 4)
be conuected wrongly, the valve will act as a single-wave recti-
tier with double intensity of current on one plate. This risk
1s avoided with the Philips rectifier, as it is supplied ready to
operate with an automatic regulating valve for the charging
current.

(3) The schieme of connections as shown in Figure 5 appears
to be dangerous for the valve, as the heating current is not
limited, and the filament is lkely to burn out. If the reecti-
fying valve is charged without heating cwrrent, the charging
current cannot be reduced below a certain value without the
cessation of the glow-discharge. -

The diagrams referred to above, of course, are those used In
M. Sution’s article.

We should be very happy to give any further information on
the points we have brought forwavd.

W. T. E. BLUNDEN.,
General Sales Manager, Philips Lamps, Ltd.

Sir,—May I reply to the letter from Messrs, Philips Lamps,
Ltd., referring to my article entitled * Thermionic Rectifier for
Battery Charging,” which appeared in the issue of 7he Wireless
World for October 28th?

With reference to paragraph 1 of the letter, I agree that
it is no advantage for the valve to use it as a hali-wave rectifier,
hut it may be a considerable advantage to the amateur, as it
was to me, to use it in this way because only a single trans-
former secondary winding is needed, giving a voltage between,
say, 25 and 50 volts. TFor complete wave rectification it is
necessary to use a transformer having a centre tapping in the
secondary winding. Also, the possible danger referred to in
paragraph 2 is avoided. The *‘‘ automalic regulating valve’
is nothing more than the special resistance referred to on page
574.

1 beg to differ from the writer on the question of maximum
discharge current. It is horne vut by experiments, and there is
no theoretical reason to believe otherwise than that the factor
which limits the charging current in this particular valve is
the power wasted in the valve itself, which must be dissipated
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in the form of lieat from the glass bulb. With fall-wave recti-
fication the maximum charging current is stated in the speci-
fication to be 1.3 amp. Assuming this to be the average current
as indicated by a moving coil instrument, the R.M.S. (or Leat-
ing current) will be 1.3 multiplied by the form factor (1.15
approximately) or 1.49 amps. As the voltage drop is about 8.4
the watts dissipated will be 8.4x1.49=12.5, neglecting filament
current. 'With single-wave rectification the form factor is abont
1.57 and the voltage drop is the same, so the charging current
will be 1.49+1.57=0.95 amp. . The maximum charging current
is therefore 1.3+0.95 or 37 per cent. greater with double-wave
rectification than with single-wave, and not twice as much as
stated” by the writer.

I have found by experiment that the voltage drop from anode
to filament is the same for each anode and for both connected
together, so that either can cirry the maximum current without
Lharm although the temperature distribution would be Detter
with both counected together.

With reference to the third paragraph, I fail to see where
the danger lies in my diagram (Fig. 5, page 574). As I have
explained in the article, there is a vesistance of 17 ohms cou-
nected 1n series with tie filament, whieh itself has a vesistance
of 0.1 to 0.4 ohms. The input is at 50 volts so that the carrent
will be 2.9 amps., which will heat up the filament sutliciently
to start the valve action (see page 573), after which it can he
switched off. Even if the switch were left on no harm could
be done.

I have pointed out, however, that the minimum anode cur
rent which will keep the filament at a temperature high enough
to maintain the glow discharge is about 0.15 amp.

The advantage of switching off the filament current is the
saving in power, and also the fact that it allows a slight increase
in the charging current. The maximum current which flows in
the filament is the charging current plus the heating current,
so that the average temperature of the filament will be lower
without the heating current, but, of course, whether this has
much effect on the life of the valve can only be found by
experiment.

My personal experieuce of the valve is that it is a most useful
accessory for the amateur who is fortunate enough to have
A.C. supply laid on, and it seems to be a much more robust
piece of apparatus than the writer would have us believe.

I appreciate the fact that for the average listemer-in much
time (and possibly damage) would be saved if he bought a
Philips Rectifier complete and ready for use instead of making
it up, but my object in writing the article was to explain the
nature and characteristics of the valve itself to readers of
this journal, JOHN F. SUTTON, B.Sc. (Eng.).

MICA CONDENSERS.

Siy,—Your correspondent who enquires when British manu-
facturers are going to produce a mica dielectric coupling con-
denser for resistance and choke coupling may like to know
that these may be obtained to order from the Telegraph Con-
denser Company, Mortlake Road, Kew Gardens, at a very
moderate price. R.P.GD

London, S.W
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ROBLEMS
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Questions should be concisely worded, and headed * Information Departinenl.”
accompanied by a stamped addressed envelope for poslal reply.

Easily Controlled H.F. Receiver.

Having had crcellent results with a con-
ventionol Q-v-1 receiver, I am desirous
of rebuilding the tnstrument and in
corporating an I.F. stage. but om
somewhat deterred by the thought of
unduly complicating the tuning of the
receirer, since, of course, there will
he .in added control for tuning th
I1.F. stage. [Is there no method of
adding an efficient I1.F. stage without
adding an odditional tuning control,
other than resistance-coupling, which,
I understand, is only efficient on lony
wacelengths. J.N.O

The disadvantage of an H.F. stage is,
as you suggest, that an additional tuning
control is added to the receiver. This is.
of course, the reason why so many people
fail to obtain any additional range after
adding H.F. stage to a receiver, and it
may be said that in the case of the vast
majority of listeners better results can
lic obtained with a plain regenerative de-
tector receiver, since owing to the single
tuning control they will obtain a large
percentage of the possible results obtain-
able with such a receiver, whereas in the
case of a receiver employing an H.F. stage
and therefore an additional tuning con
trol, the percentage of possible efliciency
they obtain is low, with the nett result
that less range 1s sometimes obtained after
adding an H.F. stage. A resistance-
coupled H.F. stage is ideal on long wave-
lengths, since no additional tuning device
15 brought in to complicate the handling
of the set. Unfortunately, however, the
efficiency of this method when used on the
normal B.B.C. wavelengths is so low that
it is scarcely noticeable, quite apart from
the added Msadvantage of a higher H.T.
value being necessary. If, however, we
can find an instrument to take the place
of the anode resistance, but which is efli-
cient on both the B.B.C. and longer wave-
lengths, and vet does not require any tun-
ing, we shall have achieved our object.
Fortunatelv snch an instrument is now
available, owing to the success of the
manufacturers in producing a really effi-
cient H.F. choke, and we illustrate in
Fig. 1 a suitable circuit. The choke need
not be interchangeable, and provided that
it is properly designed, will be efficient
from about 250 metres to a maximum of
4,000 metres, thus easily including all the
world’s broadcasting stations with the ex-

ception of those working on very short
waves, in whose case, of course, no form
of H.I". amplification is of much use. The
success or otherwise of this circuit de-
rends entirely on the efliciency of the
H.F. choke, and it is absolutely impera-
tive that a good type be used; one of
mfertor make will usually be very sue-
cessful on the Daventry and higher wave-
lengths, but will give little or no ampli-

% {})
4 E_D

0001 mfd

Lk %
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Fig 1.—Two-valve H.F. receiver de-
signed for case of tuniog.

feation on the normal B.B.C. wave.
lengths. It may be said, therefore, that
unless a reliable choke is employed, poor
results will be obtained. It will
generally be found that in the hands of
the average amateurs a receiver of this
type will have a larger range than the
more conventional tuned anode or tuned
transformer receiver, owing to its entire
simplicity of tuning, and its complete
stability.
c0O00
Safeguarding Valve Filaments.
Having constructed a three-valve re-
ceiver, and not possessing a great
deal of technical skill, I should be
glad if you could inform me of the
best way of testing the tinstrument
in order to prevent the valves being
burnt out in connecting up the bat-
teries in case I have wrongly wired
the instrument. H.R.S.

The best plan would be to first con-
nect your accumulator to the H.T. ter-

wWWwWWwW. americanradiohistorv:-com
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Each separafe guestion must be

ninals of your receiver aud turn on the
filament rheostats. If all is in order,
the valves should mot light up, but
should they do so, it will indicate that
there is a faulty connection such as
would have caused a complete burn-out
of all the valve filaments had you con-
nected up the batteries in the normal
manner and you should go carefully over
the wiring onece more in an endeavour
to trace the error. You should then
repeat the test, and on no account
attempt to connect up the H.T. battery
until the receiver has passed through
this test in a satisfactory manner. When
satisfaction has bheen attained in this
way, connect up the receiver normally
and attempt to tune in signals. This
test, when successfully passed, will not
indicate that all connections are correctly
carried out, but is only intended to re-
veal errors which would have a disastrous
result on the valves; and if, therefore,
signals fail to come in, all connections
should be again examined, and any
noticeable fault remedied. Tt is most
important, however, in order to preserve
immunity from valve destruction that the
test referred to be repeated after any
alteration whatever has heen made to the
internal wiring of the receiver.

0000

Constructing Components at Home.

I wish to build a receiver followed by
three L.F. stages, the first resistance-
coupled, the second choke-coupled,
and the third transformer-coupled
using a 3 to 1 ratio instrument, but
having all materials and tools handy
I desire to construct anode resistance.
cholre and transformer myself, and
should he glad of constructional de-
tails of these components. S.E.G.

Necedless to say, the anode resistance
should be a non-inductive wire-wound in-
strument. A convenient method of con-
struction is to obtain an ebonite rod two
inches in diameter, and about three
inches in length, eight equally spaced
grooves lin. wide and about %in. deep,
should be cut in the rod. Wind about

30 turns of No. 47 d.s.c. ‘‘ Eureka '’ re-

sistance wire in the first slot, and then

pass on to the second slot and wind a

similar number of turns fn the same

direction in this slot. Now return to

A 5F
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the first slot, and wind thirty turns in
the reverse direction, treating the second
slot in a similar manner. Return again
to the first slot and repeat with the
original direction of winding, and so
on until both slots ure filled, when the
remaining slots may be taken in pairs
and treated in a similar manner. A
suitable choke may be constructed by
first building up a core to a diameter of
half an inch with No. 22 gauge soft iron
wire. A bobbin 3iin. long and 24in. in
outside diameter may be threaded on
this core. About 40,000 turns of No. 42
d.s.c. enpper wire should be wound on
the boblin and covered with a few layers
of Empire cloth. The ends of the 1iron
wire should then be bent back and bound
down in order to form a closed magnetic
circuit, a further covering of Empire
cloth be placed round the outside of the
instrument. The transformer should also
have a core built up of No. 22 gauge soft
iron wire. It is advisable, however, that
it have a diameter of threequarters of an
inch. About 14 inches -is. a suitable
length for the iron wire. Two cheeks
24in. in diameter by %in. thick should
be mounted on the core about 3} inches
apart. After wrapping-a few layers of
Empive cloth round the core the primary,
consisting of about 9,000 turns of No.
42 s.s.c. copper wire, may be put on, and
covered by Empire cloth; 27.000 turns
of No. 45 s.s.c. copper wire to form the
secondary may now be put on. Needless
to say, a protective covering of Empire
cloth should be placed over the secondary
before the ends of the iron wire are hent
back and bound down as in the case of

the cholke.
oooco

A Modification of the ‘ Quality Four.”
Being greatly interested in the *“ Quality
Receiver 7 deseribed in a 7ecent
12sue, I intend to eonstruct a re
ceiver on similar lines, but wish if
possible to wse . vaviometers with
swibching arrangements to cover the
B.B.C. and also the Daventry and
Paris wavelengths. and <hall he glad

Wireless
World

BOOKS FOR
WIRELESS BEGINNERS

Issued in conjunction with ** The \Wireless World."

“YOUR FIRST STEPS IN WIRELESS,"'
by HuGs S. Pocock. Price gd. net. By Post,r1d.

“WIRELESS TELEPHONY,” by
R.D. BaxGay. Price 2/6 net. By Post, 2/g.

“THE WIRELESS TELEPHONE,” by
P. R. Coursky, B.Sc. Price 2/6 net. By Post, 2/g.
“ CAPT. ECKERSLEY EXPLAINS,’ by
CapT. P. P. Eckersiey.  Drice 2/-uet. By
Post, 2/2.

*“ UNCLE JACK FROST'S WIRELESS
YARNS ON GQOD RECEPTION AND
HOW TO GET IT," by Capr. C. C. J. FrROS1.
Price 2/-net. By Post, 2/2.

“ DICTIONARY OF TECHNICAL
TERMS USED IN WIRELESS TELE-
GRAPHY," by HaroLD WaRrD. Price 2/0 net.
By Post, 2/8.

Obtainable by post (remittance with order) from

ILIFFE & SONS LIMITED,

Dorset House, Tudor St., London, E.C.4,
or of Booksellers and Bookstalls.

We indicate in Fig. 2 a suttable modi-
fication of this circuit using varviomneters.
The minimum wavelength obtainable
with both switches to the left is about
250 metres, whilst the maximum wave-
length obtainable with both switches to
the right is approximately 2,750 metres,
thus enabling the Eiffel Tower to be re-
ceived. It is most important in a circuit
of this description that a really efficient
H.F. choke be employed, and you are
not advised to depart from the one
specified in the original receiver design,
described in our September 16th issue.
The less reputable type of H.F. choke
will be found quite efficient on the
Daventry wavelength, but almost uscless
on the other B.B.C. wavelengths. This
choke necd not, of course, he inter-
changeable, since it will more than cover
the wavelength ranges covered by the
variometers. See also the reply to
“S.W.B.” in our December 2nd issue in

of a suitable eircuit. L.R.D. the matter of H.F. chokes.
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Fig. 2.—A receiver designed for high quality.
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Stabilising Intermediate Amplifiers.

I notice that in most diagrams of super-
heterodyne receivers the intermediate
omplifier 13 stabilised by means of
potentiometer control of the grids of
the intermediate valves. Surely this
method of stabilisation is equally as
pernicious on long waves as on short
waves?  Could not the meutrodyne
method be adopted in the interme-
diate amplifier of a superheterodyne?

R.C.D.

It is undoubted that excessive positive
biasing of the grids of H.F. valves is
productive of great amplification josses
in long waves, in addition to flat tuning
and ruining of the H.T. battery. The
inefficiency of this method is, however,
not s0 apparent on long waves as on
short, since, owing to the inherently
greater stability of a long-wave amplifier
cver a short-wave instrument, not so
much positive bias is needed to cause a
cessation of oscillation in the former as
in the latter, consequently preater effi-
ciency results. Of course, it must not be
forgotten also that a stage of H.F. will
ipso facto give a greater degree of ampli-
fication on long waves than on short.
At the same time the shortcomings of
this method of stabilisation cannot be
denied, and it would be well to attempt
some form of neutralisation. It should
be pointed out, however, that the
neatralisation of three stages of H.F. is
a task not to be lightly approached. In
The Wireless World “ All Europe” six-
valve receiver this method of stabilising
a long-wave amplifier is bronght into use
very successfully.

L0000

Why not a Wire-wound Grid Leak?

IWhy is it that, althouyh the advice of
using a  wire-wound wnode 7esisi-
tnce is invariably stressed in techni-
e journals, no mention is made of
using a wire-wound grid leuk?

D.EB.

Tn the case of a resistance conneccted
in the anode circuit of a valve, it must
be remembered that the steady anode cur-
vent, which may rise to a value of several
milliamps, passes through the resistance. -
If graphite resistances are employed, this
steady cnrrent speadily disintegrates the
resistance material, and gives rise to
noises in the telephones and loud-speaker.
In the case of grid leaks, however, the
current flowing through them is at the
most only a few microamps, which is in-
sufficient to, disintegrate the graphite or
other material of which the resistance is
constructed. When using a variable grid
leak, however, noises frequently arise in
the telephones after a short pertod of use,
but this is due to the fact of the material
being disintegrated by mechanical com-
pression, and not by the grid current. In
any case it would be extremely difficult to
design a wire wound resistance of millions
of oluns value in a convenient size and
having a low capacity. In practice it is
found that about 120,000 ohms is the
largest value in which it is convenient to
construct a wire-wound resistance.
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A WIRELESS

which it was a year or so ago.

interest in the theoretical side of
the subject. Our experience shows
that a very large proportion of
those who purchase wireless sets
complete do so only atter consult-
ing their technical friends, and as
a result we are constantly receiv-
ing enquiries from our readers and
others as to the types of sets avail-
able on the market, with particu-
lars as to price, etc. For some
time past we have felt that the
need existed tor some up-to-date
list of complete sets to be drawn
up and presented to our readers
in some convenient form for
reference.

“BUYERS’ GUIDE.”

“ ’I["I\IES have changed,” and wireless is no longer

the wonderful mystery to the general public
To-day there is scarcely
anyonc who has not a friend or two taking a practicab
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TECHNICAL SENSATIONS.

is fortunate that the general puyblic has by now
learned to accept only with a fair degree of caution
technical wircless news of a startling character which is
all too often served out by certain sections of the daily

Press. From time to time there
is a «earth of general news,
which compels recourse to other
possible sources of intelligence to
supply the requirements of the
newspaper, and wircless Vit seems,
Is regarded as an casy prey in
such instances.  But surely the
time will very ‘soon arrive when
it will be necessary for the Press
to exercise a good deal more dis-

With this aim in view we ‘are
arranging to include, in the issue
of 7ihe Wircless World for Feb-
ruary roth, a list of the complete
sets available to-day with all essen-
tial particulars necessary to en-
able the reader to identify the
tvpe. This is an entirely new de-
parture, and we believe that it will
be found of great service, not only
to those who contemplate the purchase of a set, but
alsn .to those who are so frequently appealed to for
advice on what set to get. After the appecarance of
this special feature, we should welcome any suggestions
from our reacders for improvement in the method of
presenting the information in order that such suggestions
may be considered when the time arrives for this feature
to be repeated.
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Lirnvs avp Tips For New REspERs 87 cretion in the manner in  which
NoTEs oN RECENT SHORT WavE technical wireless matters are
Wonrxk .. & treated, bhecause the public is
Crrrent Torics a1 becoming too well acquainted to
PrONEERS OF \WIRELESS 93 be casily taken in.
SeeEci AwpLrFiErR Desien ... .. 95 Perhaps .one of the most daring
By N. W. McLachlan. . instances amongst a number .of
Broapcasr BREVITIES... 9 Press misrepresentations  wlich
WIRELESS AND THE RAILWAY... 101 have occurred of late is the re-
NEW Apraratus 103 peated statements to the cffect
Recent INVENTIONS 105 that crystal receivers are shortly
DictionarY oF TrcuNICAL TER:S 107 to  supersede  valve Teceivers.
Lerimns iT9: wis Eputor 123 Everyome * kaows that a loud-
READERS’ PROBLEMS 111 <

speaker can be operated from a
crystal set if the receiver is locateel
very near the transmitting station,
but even then the resuMts are very poor. The Press
statements, however, suggest a new invention making
loud-speaker crystal reception possible almost anywhere
in the country. The Press has probably not set out
deliberately to deceive in order to produce sensational
‘“ copy,’’ but the responsibility for publishing such infor-
mation without full investigation is just as great and must
in the long run he very damaging to the offenders.
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Tuned Five=Valve H.F. Amplifier with Three

Controls.

MATEUR activity at the present time is showing
A a decided leaning towards the devclopment of
high frequency amplifiers.  The majority of the
sets put forward this winter include some form of radio
frequency amplification, and the concentration of effort to
produce long-range receivers by improved H.I". amplify-
ing systems has been responsible for the innovation of
multi-stage  H.T. amplifiers incorporating stabilising
devices to control selt-oscillation.

Range with a Neutrodyne.

The neutrodvne method of stabilising has greatly con-
tributed towards the present popularity ol the H.1'. set,
though it cannot be said that a two-stage neutrodyne set
followed by a low-frequency amplifier is capable of giving
good quality loud-speaker reception from broadeasting
stations within a thousand miles’ racdius when the receiv-
ing aerial is small and in a screencd position, as is so often
the case. It is safe to say that there are very few sets
in which the neutrodyne method of stabilising is employed
which are not invariably operated in an oscillating con-
dition. Some degree ot self-oscillation is often deliber-
ately stimulated in the plate circuit of the detector valve
or one of the amplifying stages, bringing about an
improvement in range and sclectivity together with
manipulating difficulties, the loss of accurate calibration,
and the usual distortion attendant upon an oscillating set.

It is to overcome these difficulties that the writer was
induced to consider providing two additional H.F. ampli-
fying stages to the usual two-stage nentrodyne. The first
obvious step was to experiment with the addition of a
third H.F. stage similar in arrangement to those already
in the sct, and it was found that this definitely had the
effect of increasing the range of reception obtainable on a
small indoor aerial, but the control of sclf-oscillation be-
came unquestionably difficult, particularly towards the

A T2
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lower scale settings of the tuning condensers, while the
manipulation of the four tuning dials alinost rendered it
impossible to search for a given station without the aid
of a wavemeter. 'The open scale provided by 360° tuning
dials solved, to some extent, the tuning difficulty, for the
discrepancies in the settings of the three intermediate
dials were more obvious, yet it was considered advisable to
endeavour to limit the tuning controls, including the acrial
circuit tuning, to three.

Damped Intermediate Stages.

It was thought that two resistance-coupled stages intro-
duced between the first and second and second and third
valves might produce a useful increase in the degree of
amplification, but it was found that a resistance-coupled
stage in front of the second valve, a position where its
effect on the amplification obtainable with the set should
be most marked, produced only a very doubtful increase
and not sufficient to warrant the use of the additional valve
and apparatus.

The design thus turned to one in which condenser-tuned
amplifying circuits were interposed between the existing
stages, the tuning condensers being operated simul-
taneously with those controlling the neutrodyned circuits.
Some degree of flatness of tuning was, of course, essential
to cover the discrepancies bound to exist in the tuning
of these additional stages, with their condensers propelled
by means of pinions meshed with the condensers of the

26
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PANEL DRILLING DETAILS, A, 1/8in.; B, 1 8in., and countersunk. C, 5/322in. ; D, 5/32in., and recessed with 1/4in. drill ; E, 5/16in. ;

I, 3/8in. The panel measures 24in. x 8in. -
duce a horizontal scratcn line finish.

holes. There are no tapped holes. The terminal st

1/4in., and is rubbed down with
The templates, which are supplied with
rip, which is not shown in detail,

fine carborundum cloth and pumice powder to pro-
the components, show the location of the securing
may be substituted by a five-wire flexible

cable passing through a hole in the cabinet and terminating on tags.

neutrodyned stages, while means had to be introduced to
prevent self-oscillation, the neutrodyne method being
found quite impracticable, in this instance, as the circuits
thus sharply tuned could not be lLrought sufficiently in
step.  Both the tendency to self-oscillate and the sharp-
ness of tuning increase as the tuning capacity decreases,
and  consequently a resistance of suitable value, deter-
mined experimentally, is connected in shunt across each
of the two additional stages, producing both stability by
preventing self-oscillation and the required degree of
flatness without appreciably cutting down the amplifica-
tion.

Interlocked Tuning and Damping Controls.

Tn the design given here difficult construction must
necessarily be avoided, yet the reader with instrument-
making facilities can not only render the tuning of the
stages

additional automatic, but ecan interlock  the

FRONT VIEW OF THE RECEIVER. Th

heads of all other screw
I4

stabilising resistance so that its valuc decreases as the
capacity of the condensers increases. Maximum amplifi-
cation is thus obtainable at all tuning adjustments, and
the teadency to oscillate is controlled without undue damp-
ing ini any position, the extra stages introducing no addi-
tional  adjustments. For simplicity of construction,
however, the resistances are set up on the front panel.

Stabilising by Damping Altérnate Stages.

An examination of the circuit will reveal that the damp-
ing of alternate stages of a tuned H.F. amplificr will
prevent self-oscillation apart from stabilising by neutro-
dyning, and this can be tested by setting the neutrodyning
condensers at zero, but it will be observed that the stabilis-
mg shunt resistances must be adjusted to produce a
greater load on the circuits when the neutrodyning con-
densers are not correctly adjusted. The shunt required
on alternate circuits to permit of the omission of the

e
RTINS T R R T

e securins holes for two of the tuning condensers, here shown wlite, are recessed so that the
heads of the screws may be covered with black filling or plugged with piecs

s of 1/4in. ebonite rod, and rubbed down smboth. The

S may be treated with steel bronzing solution or camera black.
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Modifed Neutrodyne.—

neutrodyne condensers is altogether too heavy to prevent
a satisfactory degree of amplification being ohtained, yet
the shunt resistances certainly have the effect, by increas-
ing.the load on the circuits as the capacity is reduced,
of overcoming anv shortcomings in the performance of

JANUARY 20th, 1926.

transferring the dimensions. It is advisable to check
them over carefully with dividers, while the. spacing
between the centres of the intermeshing condensers must
be set out with extreme accuracy. The precaution of
attaching the dialless condensers by a single screw, first,
may save inaccurately meshing the pinions, though the

3l

the neutrodyned stages by which they sometimes break
into oscillation, thereby requiring adjustment of the
balancing condensers.

Constructed as a Three-valve Set First.

The reader who has never previously built a set with
two high-frequency stages is recommended to proceed
with the construction, omitting V,; and V,, the trans-
formers T, and T,, the condensers C, and C,, and the
two stabilising resistances R, and R,, so that the set is
the orthodox two-stage neutrodyne with valve detector.
The circuit changes are obvious, for with the apparatus
of the two damped stages omitted the grid terminal of

e

rheostats, Leading dimensions are given showing the layout of the components.

24" |
= _———— = EBeE—— 1
° |63,
/&\
Pl DN
r"l/' ?\\
v  ~ B Ul l‘]
| 2% N8 W | |
Gos® /| -@eis® / 1) ||
m-— crahes

THE BASEBOARD. The slots in the baseboard should
be sufficiently deep to permit of the removal of the fliament

condensers can, of course, be relied upon to be so accu-
rate in dimensions that the centres can be set out accord-
ing to the spacing shown. The spindles of C, and (8,
are easily removed by taking off the terminals and nuts
and sliding oft- the plates, though it is advisable not to
unmesly the Bakelite pinions while doing this.

To permit of the rheostats being removed from the
panel, portions of the baseboard are cut away. The
valve holders are supported upon a strip of wood which
lifts the wiring from the baseboard and, in conjunction
with another strip of }in. square section, gives support to
the transformers.

A sheet of tin plate is attached to the base, which may

form part of a screening

connected to the grid of V,,
and the grid of V_ is joined
to the lead shown connected
to the grid of V,. After
experience has been gained
in the operation of this set,
the two additional stages
may be added. To save
trouble later, it is advisable
to drill the front panel
exactly as shown in the
drawing. The two sets of
three holes for attaching the
condensers C, and C, may

box completely enveloping
both valves and trans-
formers, though this can
be added, if thought desir-
ahle, after the set has been
brought into  operation.
Screening of the condensers
is scarcely thought neces-
sary, and in the case of the
two pairs of condensers the
plates which approach each
other are at equal oscillation
potential.
The Transformers.

with advantage be counter- The aerial circuit trans-
hored well below the surface former has a centre wind-
of the panel, so that Ly ing of 18 turns, and on
covering them with black cither sille of 1it, allow-
wax the panel is not dis- ing a space of 3in., are
ficured by a number- of two sections each of 3o
screw-heads, turns connected in series.
“Templates are supplied TIIE TUNING CONDENSERS. Tue pinians are lnterlocksd 1n  Wires are terminated by
with the condensers, and  the condensers so that the pinlons will mesh smoothly. Ordinary passing in and out of small
great care must be taken in soldering tags are use({etlgpshe:::ete:.l‘x:i':)nlhoc‘kmg condenser to the holes.
30
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Modified Neutrodyne.—

The intervalve coupling transformer T, has a primary
winding of 1o turns, and a secondary of 6o, with a space
of one turn between them. The beginning and finishing
ends of the entire winding terminate on tags held down
by 6B.A. screws and back nuts,

Wireless
Waorld 79

turn as that which terminates on' the tags at the end of
the former.

The number of turns and the winding space occupied
by the coils of the intermediate transformers must be.
identical.

Plug-in pieces are used to attach T, and T,,
whilst T, and T, are screwed down

whilc the finishing end of the primary
and the beginning end of the
secondary pass out from the inside of
the former on the side opposite to
which the terminating tags are fived.
The primary is set up towards the
back of the instrument to facilitate
wiring, the two leads from the inside
being taken directly to the terminals
of the blocking condenser.

T, differs inasmuch as the end of
the primary and beginning of the
secondary come away from the out-
side of the former after being passed
through holes at a position where they

to the wooden strips with din. cbonite
spacers. T, is bolted to two. din.
wood or ebonite pieces, which are in
turn held down by four screws to the
wooden strips. ‘The wiring up is
comparatively easy, though the leads
must be kept away from the wind-
ings of the transformers, and in
many instances are run by the shortest
path, using No. 16 ‘ Glazite ’ above
the baseboard, and No. 20 india-
rubber covered wire for the battery
leads underneath,

Testing Out and Operating.

connect by short leads to the blocking
condenser.  The tapping point for
connecting to the neutrodyne con-
denser is made by levering up the
tenth turn from the commencement of
the secondary, and, after slipping a
piece of empire cloth underneath it,
soldering on a small piece of wire or

TUNING wwILS. The formers are 2in.
in length and diaireter.
consists of 10 turns, and Ieaving a space
of one turn to ensure gcod insulation
betwcen primary and secondary, the
secendary is wound on in the same
direction and consists of 60 turns. (A
and (B) are the ends of the primary, (C)
and (D) the secondary, (E) the stanilising
tap on the 10th secondary turn and (F)
the detector valve tap at the 40th.

For stable working and in an
amplifier such as this, in which
The primary  (amping by means of shunt re-

sistunces is introduced, the use of

general purpose talves is recom-
mended, working with a negative

erid bias and moderate H.T. battery
potential.  The set is now in use with

copper foil.  This transformer is
set up with primary end towards V,.

The transformer P,, which stands upright, has its
primary and secondary blocking condenser connections
taken through on the outside of the former and on the
opposite side to the tags carrying the beginning of the
primary and the end of the secondary.

T resembles T,, excepting that tapping points are
made at the tenth and fortieth turns, regarding the sixtieth

D.E.5 type valves boih in the H.F.
and detector stages, leaky grid condenser rectification
being adopted,

It is advisable cven when using telephone receivers
for these preliminary tests to connect in circuit a single
stage L.I". amplifier so that changes in the performance
of the set can be easily observed. One L.F. stage should
in fact always be used with this set, for the elaborate
radio frequency amplifying equipment is not warranted

INTERIOR VIEW, This illustration wiil serve as a ¢ood
guide as to the general layout and v.iring.
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Ehonite panel, 2in.xS8in.x)in., adjusted to fit cabinet.

PCulished mahogany  cabinet, 24in]vRin. x73in. deey type (Compton Elec-
trical apd Rodw Supplies, Ltd., 63, Old Compton Street, London, w.I).

18in. Ehonite tuhe, 2Lin. external diwmneter, Yin, wall thickness,

5 dthel valve holders (Athol Engincesing Co., Cornct Street, Higher
Broughton. Manchestory,

4 Fired eapacity condensers, 001 mfd. (Dubilier type 620 or DPuaragon).

1 Fived capacity condenser, 0.0002 njd.

L Aevial tuning condenser, 0.0005 mfd.

b Intermediate tuning  condensers, 0.00035 mfd. Remler type (R. d.
Rothermel, 2025, Madda.c Street, Londo, w.).

Y Filament rheostat, 8 ohins.

1 Filument vhegstat, 3 ohms.

2 Nahilising econdeusers, lyranic type 2,231/17.

2 High resistunce potentivmeters, Igranic type 2,233/1,

3. No. 26 D.C.C. wire.

2 Paciets No. 16 Gluzite connecting wire,

Baschoard, Ain.xGlin.xlin, planed wmahogany (Hobbies, Lid).

3/t 80/t wood or mahogany, 1in.x ., for battening the baseiroard.

Hbanite for terminal strip, 13in.x1iy. % in,

4 Smelt flash lamp eells “for making up grid battery.

toGrid leak, 2 megohms.

Loparr east aluminoon angle brackeis, 2iin. (A. J. Dew & Co, 33-34,
Rathboae Place, Oxford Street, W .13,

Strips of din. pluned ‘mahogany (i) 2iin.xLin, wide; (i) 20in.x1lin,
wide, jor valre holder and coil platforms,

4 Bakelite govered terminals, acrial, earth, phones +, and phones -
(Belling & Lee, Ltd.. Queewsway Works, Ponders End, Middlesex).

5 Nick(}l. plated termival:, L1+, L1~ U.T.+, H.T+, I.T.— (Belling
& Lee).

1 Telephone condenser, 0.001 mfi. (Metrocicks Supplies, Lid., &, Central
Buddings, Westminsivr, Loadon, S ).

if the user does not first avail himself of the range increas-
ing properties of a low-frequency amplifier.  The set
should normally be followed by a two-stage power
amplifier fittecd with a switch tor cutting out one of the
valves,

When testing out as a complete five-valve set each
amplifying stage should be successively brought into
operation and its correct performance verified. For this

the finger nail.  The testing process is continued, insert-

ing the third and fourth valves.

It is worth while unsoldering the grid leads from trans-
formers T, and T,, removing V, and V,, and connecting
the grids of V, and V, to the grid sockets of V, and V.
The set can thus be tested as a straight two-stage neutro-
dyne.  The success of the sct depends entirely upon
getting the interlocked stages fairly well in step.

THE FINISHED AMPLIFIER. The tin plate which covers the base forms part of a screening case which may be fitted should it be

considered necessary after tlie sct has been completed.

puipose the lead from T to the grid condenser and leak
should be detached and extended to reach the grid socket
of V,, and with the detector valve only inserted signals
received from the local station. The first valve is then
inserted and signals tuned in on the left and centre dials
and with the detector tap in the socket of V,. With the
shunt resistance at minimum position the circuit should
be made to oscillate by adjusting the H.T. potential
(normally 6o to 8o volts) and the performance of the
shunt resistance can then be tested. The second valve is
next introduced, and should it be observed that maximum
signal strength is obtainable at two positions a few
degrees apart on the second dial it may be concluded that
the two stages are not tuning together, and remembering
the setting of the previous test, with only one H.T. valve,
adjustment can be made to one of the intermediate trans-
formers. The inductance of the coil requiring the larger
condenser reading can usually be sufficiently increased
by pressing the turns of the winding closer together with

9

It is omitted here as it is somewhat difficult to construct.

The tuning dials are divided into oo divisions, and the
tuning range on the intermediate dials from 2o divisions
to maximum is from 250 to 550 metres, the aerial tuning
condenser reading roughly coinciding.

British and European broadcasting stations are received
during the cvening at every few divisions around the dial.
The local station, 2.0, some 12 miles away, occupies a
space of five divisions on th~ aerial tuning dial and about
two to three on the intermediaw: tuning dials when the set
is followed by a single-stage note magnifier. This is
moderately Dbroad perhaps, and as a result * Petit
Parisien 7 is slightly jammed. Interference by the
French coast stations, F'I'B and FIFH in particular, is
bad at times near the position of maximum wavelength.

* * *

On a good outdoor aerial 6o feet in height the sct was
only slightly better than another fitted with two neutro-
dyned stages, though tests with a short indoor acrial gave
remarkable results with many of the European stations.

A1y
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CIRCUTTS

in Theory and Practice.

By S. O. PEARSON, B.Sc.,, AM.LE.E.

CURRENT of electricity through a circuit mani-

A fests itself only by its peculiar physical effects

or properties, and these effects are utilised in

various ways in wireless telegraphy and telephony and
other branches of clectrical engineering.

The three chief effects of a current of electricity are
(@) the heating effect, (&) the magnetic effect, and (¢) the
electrolvtic cffect.  All three of these properties are made
use of in wireless work.

The unit of current is the ampere,
and is based upon the eclectrolytic
effect of the current, i.c., on its pro-
perty of decomposing a compound in
solution or in the liquid state into its
constituent elements. ‘The ampere is
legally defined as that stcady current
which will deposit 0.00r118 gram of
silver per second on a platinum
cathode immersed in a 15 per cent.
solution of silver nitrate, the anode
being of silver.

A current of electricity must he considered as a flow
of something through the circuit, and the current in
amperes as the quaniity of clectricily which passes a given
point in the circuit in one second. One ampere flowing
for one second represents a quantity of electricity of one
coulomh. The weight of an element in grams deposited
by electrolysis by one coulomb of electricity is called the
cleetrochemical cquivalent of that element.

circuits in general.

Constants of an Electric Circuit.

The flow of electricity or the current in a circuit is
governed by the electromotive force, or driving force,
available, and by the constants of the circuit itself,
namely, resistance, inductance, and capacity. All three
constants are present to some extent in every circuit, but
under certain conditions the cffects of one or two of them
may he negligible compared with the effects.of the other
two or the third respectively. For instance, a straight
piece of resistance wire is not without a certain amount
of inductance, byt for currents of all ordinary frequencies
the inductance has a negligible effect compared with that
of the resistance, and for a steady direct current the in-
ductance has no effect at all on the value of the current.
This does not mecan that the inductance varies according
to the nature of the current, but simply that its effects
dJdepend on the nature of the current, the inductance itself
being a property of the circuit and a constant quantity.

These threc constants will be discussed separately, and
subsequently the combined cffects of resistance, induct-
ance, and capacity in alternating current circuits will be
considercd, leading up to the theory of oscillatory circuits.
Mechanical analogies will be used wherever possible in
arder to simplify the reasoning.

The beginner is referred to a series of articles entitled

A 18

The first instalmenis of this series of
articles will deal with the principles of

then be Siven fo specific receiving circuit

arrangements, and it will be shown how,

by simple means, the electrical consants

of each part of the circuit may be calcu-

lated with a view to obtaining maximum
efficiency.

‘“ Introduction to Wireless Theory,”” by N. V. Kipping
and A. D. Blumlein.!

Electrical Resistance.

Resistance is that property of an electric circuit or con-
ductor which opposes the flow of a steady current through
it, the extent of this opposition or resistance depending
on the dimensions of the conductor and the material from
which it is made, and to a small ex-
tent on the temperature. A long,
thin conductor offers more resistance
to the passage of electricity through
it than a short, thick one, just as in
a water-pipe system a long pipe of
small gauge offers more opposition
(in the form of friction) to the flow
of water than a short pipe of large
bore. The electrical resistance of a
conductor is directly proportional to
the length of the conductor, and
inversely proportional to its cross-sectional area.

The resistance of a conductor, or a given material, 1
centimetre long and 1 squate centimetre in cross-section,
is called the specific resisiance or resistivity of that
material ; so that a conductor of the same material / cms.
long and @ sq. cms. in cross-sectional area would have

Consideration will

. i . . .
a resistance R:p7 units, where p is the specific

resistance.

The practical unit of resistance is the o/sm, and is
defined legally as the resistance offered to an unvarying
current by a column of mercury 106.3 cms. long of con-
stant cross-section equal to 1 squarc millimetre, its tem-
perature being o® Centigrade. The specific resistance p
is expressed in ohms per centimetre cube or in microlims
(millionths of an ohm) per cm. cube. Thus we have—

l o ;
Rzp; ohms, where p is in ohms per cm. cube, / is

in cms. and @ is in sq. cms.  If 4 is the diameter of a

o=l 1 Tl
round wire in centimetres, then a= —, so that
4

R= P-_4d£: ohms.

In order to drive the current through the resistance of
a circuit some sort of driving force or electrical pressure
is necessary, just as in ordinary mechanics a definite
force is required to move a body against, say, a frictional
resistance. This electrical force, which is produced by
the dynamo or battery driving the current round the cir-
cuit, .is called the electromotive force and is measured
in wvolts. One volt is the electromotive force (E.M.F.)
required to drive a current of onc ampere through a

' The Wireless TWorld, October 21st to November 28th, 1925,
25
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Theory of Wireless Circuits.—

resistance of one ohm. Tt is found by experiment that
in a circuit of fixed resistance the ratio of E.M.F. or
voltage to current is constant. Using the units as defined
above we see then that we have a definite relation between
E.M.F., current and resistance, namely,

} E.
I;- =R ohms, or I:f{ amperes,

where I is the E.M.F. in volts. This is known as
Ohm’s Law, and is always obeyed by a steady current.
The laws obeved hy alternating currents are somewhat
different, and witl be considered at a future date.

The difference of electrical pressure set up hetween
the ends of a resistance R when a current I flows through
it is given by V=IR volts and is callel the potential
difference (P.D.) and is sometimes called the pofential
drop or woltage drop in the resistance. The. resistance
of a conductor is the same for all values of the current
providing the temperature remains censtant.

Electrical Power.

When a current of I amperes. is driven through a con-
ductor having a resistance of R ohms a certain amount
of electrical energyv is being used up and this energy is
converted into heat in the conductor itself. The rate
at which the electrical energy is being converted into heat
15 equal to the power taken by the resistance. In
mechanics power or rate of doing work is given by the
product of driving force and rate of movement (velocity)
and similarly in the electric circuit the power is given
by the product of electromotive force and current. The
electrical power is measured in walls where one watt is
the power represented by a current of one ampere flow-
ing under a pressure of one volt. Thus in a circuit where
the pressure is IX volts and the current | amperes, the
power is given by

P = EI watis.
Rut since E=IR, by Ohm’s Law, we get power=I*R
watts, where R is the resistance in ohms. Hence the
power is preportional to the square of the cuirent and
to the resistance.

We see then that whenever a current fows through
a resistance heat is produeed and, conversely, wherever
heat i3 produced by an electric curremt, resistance is
present in the circuit.  Once the electrical energy has
heen converted into heat it is lost from the circuit. and
power lost in this way is often referred to as I2R loss.

Resistdnce in A.C. Circuits.

When we come to consider high-frequency alternating
currents it will be seen that the resistance of a conductor
depends to a certain extent orr the frequency of the current
and that the effective rvesistance actually  increases as
the frequenev is raised. But for the present we shall
deal with low-frequency alternating currents only, and
it is assumed that the resistance is constant for all values
of the frequency,

An alternating current is one which flows first in one
direction "and then in the opposite direction alternately
round a circuit, the time intervals for the two directions
being usually equal. The current. is taken as positive

15
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when flowing onc way round the eircuit and negative
the other way round. The variation of the current
through one complete set of positive and negative values
constitutes one c¢yc/e and the time of one cycle is called
a period.  ‘The frequency or periodicity is the number of
cycles passed through in one second.  Alternating electro-
motive forces mav he delin&l in a similar maaner,

The simplest alternating current is one which varies
according to a sine Taw, ie., one which gives a sine
wave when all the instantancous values are plotted as
a graph to a time hasc (sce
Tig. 1). In working out alter- |

NV
nating curvent problems it is E /17;1\ /
usually assumed that the cur- < of 4 TME /—~
o
=]
Q

rents, E.M.¥.s, cte., obey a
sine law. ‘
It will he seen Ly inspection .
of a sine curve that the aver-
age value taken over a whole
number of «cycles is zero,
so that obviously we cannot apply the same defini-
tion of the unit of current s we did for the direct
current.  Actually the useful or effective walue of an
alternating current is measured in terms of the average
heating value in a fixed resistance compared with that
of a steady direct current in an equal resistance. The
effective value of an alternating current is defined as
the value in amperes of the steadv direct current which
would have the same average heating effect in a given
fixedt resistance.  For instance, let ¢ amperes be the
valug of the alternating current at any instant, and let
I be the effective value. Then the power at that instant
5 given by /R watts, and by delinition the average
power=I*R watts.

Fig. 1.—Sine wave of cur—
rent of maximum value
Im.

Thus
mean value of /*R=1%?R
(mean value of /)R=T"R,
ot

mean value of 2=12,
from which

I= &/ mean value of /° amperes.

Thus the effective value is equal to the square root of
the mean walue of the squares of all the ‘instantaneous
values, very often called for short the root-mean-squarc
value or R.M.S. value. Another name commonly used
15 wirtual value.

Effective Value of a Sine Wave.

Censider a sine curve of current as shown in Fig. 2;
the maximum or peak value
being one ampere (curve 1). 10
If we square all the values 0.707
of the current and plot a new
curve showing the relation 0
between the square of the
current and the time, we get
a2 seconit curve (2), the 10
whole of which lies above -
the zcro line.  This is the
curve of /Tt will be seen

root-mean-
square (R.M.S.) va'ne of an
)3

Fig., 2.—The

alternating current is P

b . ~2
g ; an
by inspection that the me e SRS
value of this curve is exactly value;
A 1g
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Wireless Circuits in Theory and Practice.—
half the maximum value of curve 1, i.e., mean value
curve 1, i.e., mean value of i#=o0.5,

therefore

2 N 1
v/ mean value of *=/ o.5=;/——2"

=o0.707 ampere.
“Thus the effective value or R.M.S. value of a sinc

I

wave of current is——, or o.7o7 times the maximum.

Ve’

I'his is an extremely important relation and should be
Conversely if T is
value of a current
obeying the sine law, the maxi-
mum or peak value will be &2l
The same rules apply to alternat-
ing voltages and magnetic fluxes.

remembered.
the R.M.S.

Fig. 3.—Alternating cur- Alternating Current Circuit

rent and E.M.F. waves

in phase. Containing Resistance Only.

Suppose that a sine wave of alternating potential
difference is applied to a fixed resistance of R ohms.
¢ be the value of the voltage at any instant; then the

2 o B A
current at that instant will be /= 7 a
L
Law. Thus we see that the current is at every instant
proportional to the voltage, so that the current curve will
be another sine curve (see Fig. 3), which passes through

WELL-KNOWN
NORTH LONDON
TRANSMITTER.

mperes, by Ohm’s

'\"/\Vfﬁif’(%ly%%% d FANUARY s0th, 1026.

its zero values at the same instants as the voltage curve,
and has its maximum positive and negative values at the
same respective instants as those of the voltage curve.
These two curves are thus exactly ‘“in step 7’ and are
said to be 7/n phase.

If F., is the maximum value reached by the voltage

the maximum value of the current is I, = amperes

T
R
and the effective value of the current will be
I=o0.507 T
_ o507 Eu
RSNt
'=T amperes where E=0.707 Ep
N
is the effective value of the voltage.

From the forcgoing we see that Ohm’s Law may bhe
applied to an alternating current circuit where resistance
only is present. It will be seen later that this is not the
case if inductance or capacity is present.

It can be shown in a similar manner that the average
power in watts is given by the product of the cffective
values of voltage and current, i.e., power, P=ET watts.
This only applies to the particular case where the current
and voltage are in phase. Where the voltage and current
are not in step the actual-power is less than the product
of amperes and volts. This will be discussed more fully
in a subsequent instalment.

(To be continued.)

A 20

HE station of Mr., R. L.

Royle, of Palmers Green,

London, N., is well known
to listeners on {he short wave-
bands. The receiving apparatus is
here shiown in detail, as well as a
general view -of the station equip-
ment. It is to be observed that
the * lay-out is by no means
elaborate, yet evidently capable of
good performance.  High-tension
supply for the transmitter is
derived from the alternating
current mains, making use of an
electrolytic rectifier.

The receiver is quite simple in
construction, and the .three-coil
low-loss tuner to be seen on the
left is of interesting design, being
fitted with wooden spindles carried

between twe pieces of ebonite.
3F
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World y ’

PAST, PRESENT AND FUTURE
of Wireless Telephony.

At a meeting of the Institution of Electrical Engineers in London on Thursday, January 7th,

Capt. P. P. Eckersley, Chief Engineer of the B.B.C., gave a lecture on this subject and kept an un-

usually crowded audience both intensely interested and considerably amused for the space of
over an hour.

FTER expressing the strong opinion that wireless
telephony will play only a secondary part in
means of communication and that its great future

lies in wireless broadcast, Capt. Eckersley remarked on
the fact that in the United States the sales of wireless
apparatus last year totalled $3500,000,000.

The early part of the lecture was taken up with an
explanation in popular terms of the general principles of
how broadcast telephony is achicved, and discussing the
attempts now being made to overcome distortion ditficul-
ties, Capt. Eckersley stated that for the most part these
are based upon brute force and ignor-

erection of Daventry, the largest high-power station in
the world, it had been hoped to make the whole of the
country a crystal area and, at the same time, to give
alternative programmes. Even this, however; had not
been found to be a complete sollition because of the inter-
national situation which must be considered in relation
lo any national system. At the present time a station in
Rome might seriously interfere with a transmission in
London, and the general results had been that the multi-
station idea would have to be abandoned in favour of the
fewer station 1dea. Owing to the various uses made of

wireless outside broadcasting, it was

ance. The attempt to solve the
problem in teims of higher power
and longer wavelengths, as in the
case of the Rughy station, was leing
watched with considerable interest,
and he expressed the view that long-
distance wireless telephony will never
enter its wider field of development
until a solution of the distortion
difficulty had been found.

Duplex Telephony.

If the fullest use was to be made
of wireless telephony, it must link u
with Jand lines, where it would
not pay, or he possible, to lay
a cable. This was actually done
by Capt. Round hLetween the FEast
Coast and the coast of Holland, and
enabled a man in his London office to
speak with Holland., A similar ex-
periment was carried out by Iranklin
In 1921 or 1922 on 15 metres

essential to get an international solu-
tion. At the present time there were
some 250 stations working, or in con-
templation, in Western Europe, and
if these were to be able to work
unhindered, it would be necessary to
make one station do the work of five.

Interference Problems.

Difficulties in doing this, how-
ever, had been encountered, and
in order to avoid the shutting down
of stations and the building of new
high-power stations, the suggestion
had been put forward that certain
selected important stations should be
given an exclusive wavelength, whilst
the other stations should Le asked to
work in groups on the same wave-
length so that the limited number of
wavelengths would go round. In
order to test the possibilities of inter-
ference from two stations working on

Letween Hendon and Birmingham,
and it had been shown to be per-
fectly feasible to work such a system.
Indeed, he wondered why duplex wireless stations had
not been useid to a greater extent all over the world to
link up scattered points.

Dealing with the general position of wireless broadcast-
ing, Capt. Eckersley said that those responsible for the
present system had started full of hope and ideas, but
very little money, and had built up a system which had
served as a model to the world. Nearly every other

European station had adopted a system something like:

our own. He then related the gradual changes in policy

which had come about since the B.B.C. started with its

original idea of 8 stations to serve Great Britain; but

when it was discovered how 5o per cent. of the crystal

users were not being served, an extension was made by the

installation of local stations, an finally how Ly the
12

Capt. P. P, Eckersiey.

the same wavelength, he had arranged
recently for Bournemouth to work on
the same wavelength as 2LO, and
riding in a motor car away from Bournemouth towards
London, it was found that at {ive miles there was no inter-
ference and one would not know that Iondon was work-
ing. At a distance of 10 miles a faint background of
mush could he detected ; and at 13 miles there was definite
London interference. Thus it was established that two
stations in different parts of the country working on the
same wavelength would only have local significance, and
only in their crystal areas would the local programmes be
received.

Speaking of the difficulties of transmitting, Capt.
Eckersley said that the problem concerning the B.B.C.,
whilst extraordinarily simple in essence, was amazingly
difficult to achieve, lecause the aim was to transmit from
frequencies of about 30 up to about 10,000 cycles with
A 23
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. why we have not reached the 500,000,000-dollar mark in
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Past, Present and Future of Wireless Telephony.—

equal clearness at the receiving end. The difficulty was
the lack of methods whicli render sound a measurable
quantity, and although there were the advocates of the
pressure method of testing and the audibility method, he
believed eventually we should arrive at something between
the two. For the moment the broadcast engineers were
compelled to proceed on hit and miss methods.  Finally,
Capt. Eckersley discussed the question of transformer
design, and showed how improvements have been effected
in the type of transformer now being used for simul-
taneous broadcast work. ‘The curve obtained was shown
to approximate very closcly to a straight line, and Capt.
Eckersley claimed that there is little difference between a
properly designed transtormer and the vaunted resistance-
capacity. This result, he said, had been obtained by a
little trick which consisted of using a choke in the anode
circuit and a condenser in series with the transformer
primary.

Whilst paying a tribute to the advance that has been
made in the design of receiving apparatus, Capt.
Eckersley rather hinted that it is at the receiving end
that the greatest attention still needs to be concentrated
in order to ensure that whatever degree of accuracy and
perfection is attained at the transmitting end should be
faithfully reproduced at the receiving endl.

The Discussion.

In the course of the discussion which followed the
lecture,

Pror. C. L. FortEScur expressed the hope that in the
fairly near future it will he possible to obtain receiving
sets which are cheap, selective and efficient, because there
were very few people in this country who could afford to
pay £ oo for a beautiful imitation of old furniture, most
of the interior being occupied with a raucous loud-speaker.

Mgr. P. G. A. H. VoicT recounted some of his experi-
wments in endeavouring to improve loud-speakers.

Mr. C. M. R. BaruBiE suggested that the B.B.C.
should abandon its policy of not transmitting sounds of
low frequency, in its programmes, the reason being, he
believed, hecause the lower notes are not picked up by
the receiving stations.

Me. . H. Snaucnxessy suggested that one reason

SURFACE INSULATION
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wireless apparatus sales in this country might be that
Capt. Eckersley’s crystal attitude had made it possible
for everybody to make their own crystal set for half a
crown ! He disagreed with Capt. Eckersley that wireless
telephony will only be useful for broadcast work, and
incidertally remarked that he considers broadcasting a
nuisance. He predicted the day when probably wireless
telegraphy would be banned internationally and wireless
telephony would take its place, and finally disagreed with
Capt. Eckersley’s implication that all veception and all
loud-speakers are bad.

Mr. D. KincssUry suggested that the arrangement
shown by Capt. Eckersley of the choke in the anode
circuit and the condenser in series with the transformer
primary is the answer to the feathering which is notice-
able in the reproduction of certain notes in the bass
region.

Mr. S. BraenpLE referred to a form of cone loud.
speaker, with which he claimed to obtain the lowest notes
in music with equal clarity to the higher notes of the
violin.

Carr. EckErsLEy, in an entertaining reply, said he
had not claimed that broadcasting is the only field for
wireless telephony, but he still believed it would he the
greatest field. Neither did he suggest that transmission
was so very much superior to reception, although it was a
little discouraging to find that the efforts to produce the
Lest transmission were sometimes hideously ruined in the
homes of the listeners. After remarking that statements
in some papers that the B.B.C. is going to alter its wave-
length can only be characterised as.inaccurate, he referred
again to the problems of the broadcast engineer and
asked what the feelings of the Post Office would be if
every telephone user was allowed to make his own
receiver. .

He corrected Mr. Barlbie on the question of the
B.R.C. not transmitting the lower noies, and said this
is not the ese ; and in reply to Mr. Kingshury said that
whilst he did not believe the circuit referred to was
responsible for the feathering effect mentiond, it was
possible that it was caused by experiments on micro-
phones. If, however, the B.B.C. was not able at times
to experiment on the public, little progress would be made.

OF EBONITE PANELS.

A Useful Tip for the Home Constructor.

HFE process of giving a glossy sur-
face to ebonite sheets reduces the
surface insulation. This is due to the
use of tjn foil, which combines chemi-
cally with the chonite and produces a
conductive surface. It is therefore
customary to remove this surface by
rubbing down with emery cloth.
Many, however, prefer the polished
appearance to the matt surface so pro-
duced. Tt is possible to effect a com-
promise by removing the surface film
in the immediate vicinity of terminals,

A 24

hushes, etc:, by means of the emery
disc illustrated in the diagram. A

Improving the surface
ebonite.

short picce of brass rod is screwed at
one' end and fitted with an elionite
disc cut from 4in. ebonite sheet. A
lock-nut firmly secures the disc to the
spindle. A circular piece of emery
cloth is then fixed to the surface of
the cbonite disc by means of strong
glue, and is applied to the panel by
rotating in a hand-drill. The dia-
meter of the disc should be such that
the surface film is removed for a dis-
tange of approximately 4in. round
each terminal.—H. L. H.

insulation of

28
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EADERS

A Section Devoted to the Practical Assistance of the Beginner.

THE CARBORUNDUM DETECTOR.

Mention has already been made in
these pages of some of the advantages
of the carborundum detector, more
particularly with reference to its use
in conjunction with a valve amplifier.
The same remarks regarding its
stability apply when it is used with-
out amplification in a simple crystal
set, and the high resistance of the
rectifying contact will reduce damp-
ing, giving consequently sharper
tuning. The disadvantage of having
to use a potentiometer and dry cells
may be reduced by taking care that
the former has a fairly high resist-
ance winding, in order that the cur-
rent consumption may be reduced as
much as possible.

Y

b4

=

(a)

i

_ J
()]
Fig. 1.—Carborundum crystal receivers.

A convenient method of connecling
the potentiometer is shown in Fig.
1 (). If this scheme of connections
is adopted, the polarity of the volt-
age applied to the crystal may be

16

changed, as, when the ““slider 77 is
making contact with the centre of the
resistance winding, the applied volt-
age is at zero, movements to cither
side giving a positive or negative bias.

If the second method of connection
(Yig. 1 [0]) is adopted, it may he
necessary to reverse the crystal, as the
applhied voltage will always be of the
same polarity.  This scheme has the
advantage that only onc dry cell is
needed, and, due to the consequently
reduced current flow, it will have a
tonger life. It should be pointed out
that all carborundum crystals do not
rectify in the same direction, so if
adjustment of the potentiometer fails
fo improve reception, reversal should
atways be tried.

It is generally stated that speci-
mens having a blue-grey colour make
the Dbest rectifiers, but very often
pale sea-green crystals are pqually,
or even more, efficient. A steel point
may be used as a contact (a gramo-
phooe needle is convenient), but if
full advantage is to he taken of the
stability of the crystal a steel plate
is recommended, with fairly firm

pressure.
c o000

INDOOR AERIALS.

- Elaborate arrangements of wire in
spiral or zig-zag formation are often
used as indoor aerials, but it is more
than doubtful if -these devices give
improved results compared with the
simple plan suggested in Fig. 2 (a
and 2).

Assuming that it is possible to
erect the aerial on an upper floor,
the type shown in Fig. 1 («) will
probably be convenient in many
cascs. The two horizontal wires
will be stretched along o passage or
corridor, as high up as possible, while
the wire connecting to the set may be

wanimcamericanradiohistory. cem

led down the well of the stairs, and
should be fairly heavily insulated.
The sccond aerial shown is prob-
ably the more cffective arrangement
pussible when it hecomes necessury to
have all the apparatus contained - in
one raom of normal dimensions. It
should be as long as space permits,
and as high as possible, taking into
consideration the fact that the wire
should not actually touch the walls
or ceiling, although generally no
great reduction ol cfficicney will be
noticed if it is allowed to do so,
provided that it is reasonably well
insulated.  An indoor aerial cannot
he considered as an ornament to a
room, so, from the point of view of
appearance, it will be as well in many
cases to carry the horizontal wires
along a picture rail at cither side of

. —
o
e

(a)

———————
(b}

Fig. 2,—Indoor aerials.

the room, dispensing with the middle
wire.

If long-distance reception is de-
sired, either of the aerials suggested
may be installed in the loft, if one is
available, bearing in mind that therc
is no advantage in increasing the
number of parallel wires, unless it is
possible to space them by at least six
or cight feet. As the woodwork and
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tiles will probably Te damp, more
care should be taken to keep the wire
well clear than would be necessary if
the aerial were installed in a living
room. The insulators should also be
more carefully chosen, for the same
reason, hut where there 1s no risk of
leakage through dampness quite small
an<] inconspicuous insulators may be
used.

Wireless
World

There is little need to use heavy
wire for indoor aerials; for spans
supported by insulators. No. 18
S.W.G. bare wire is suitable, while
for downleads and in cases where no
extra insulation is provided, the so-
called g4-millimetre rubber-covered
low-tension cable is adequate.

The indoor aerial should only be
regarded as an indifferent subslitute

DISSECTED DIAGRAMS.

JANUARY 20th, 1920.

for the outdoor variety, made neces-
sary by special circumstances, and
every effort should be made to erect
the latter when possible. Users of
sets which radiate strongly are some-
times under the impression that by
using an indoor aerial they run no
risk of interfering with their neigh-
bours; this is, most emphatically,
incorrect.

No. 14b.—A Practical Superheterodyne with One Stage of Neutralised H.F. Amplification.

For the benefit of readers who find difficulty in reading circuil diagrams, we are giving weekly a series
of sketches, showing how the complete circuils of typical receivers are buill up step by siep. Last week we
showed the early stages of a superhelerodyne receiver, and give below the remainder of ihe circuil.

©
HT+
S
-
S
S
HT~
o]
0 J.)
5 i 5 LT~

Tine sccondary winding of the

frequency amplifying valve.

input transformer (which is
usually tuned by a fixed, semi-variable, or variable conienser)
is connected between grid and filament of the first intermediate
v Coupling between this and the
succeeding valves is by transformers—

—broadly tuned to tie wavelength of the input transtormer by
virtue of their inductance and self—capacity.
operates as the second detector, a grid condenser and leak being
inserted for rectification.
of an L.F. transformer) are connected in the anode circuit of this

The last valve
Telephones (or the primary winding

valve.

7

o] |

LT~

The complete circuit of the receiver. To avoid complication, the valve fillament circults have been omitted. It might be desirable,

under certain conditions, to apply different high tension voltages to some of the valves.
(1) H.F., first and second detectors; (2) oscillator; (3) intermediate-frequency amplifiers.

A 20

ments are not shown.
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Separate tappings might be provided for
For the sake of simplicity these refine-
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RECENT SHORT WAVE WORK.

The Development During the Past Year.

’ URING the past vear considerable attention has
D been paid to wavelengths below so metres by

amatetrs and experimenters all over the workd,
and many startling long-distance communications have
been effected with surprisingly low powers.

Undoubtedly the most popular wavelength, and at the
tame time the most peculiar, is 435 metres, the wave-
length allotted at the heginning of the vear to experi-
mental stations by the Post Otfice.

The zo-metre band has not perhaps received the atten-
tion it should have received owing to the fact that very
few stations were to be heard in that region, and reports
of individual tests were few and fay between, at least in
England, during the earlier part of the vear.

With the coming of the winter months foreign and
colonial amateur stations were received with strength
and reliability around 4o metres entirely unknown on
the higher wavebands, and progress has been so rapid
that it is now possible to effect communication with
Australia or New Zcaland practically the whole of the
day. ’

South Africa Enters the Field.

Euarly morning finds New Zealand stations ihing the
log, tollowed quickly by Australian stations, which are
auwdible at intervals until 8 or g p.m.

South Africa and India have also produced a num.
her of keen experimenters ’

tion «uring the day and breaking records in long distance
working on 38 metres at night.

Several American enthusiasts located in or near the
Philippine Islands have succeedled in establishing regular
and reliable contact with the West Coast of the (Inited
States, England, South Africa, and Australia, the fore-
most ot these being PITHR, situated at Manilla.
Signals from this station on 37 metres are received each
day with regularity in England whilst he is engaged
in conducting a traffic service with the American 6th Dis-
trict amaieurs, and  working two-way with British
stations.

American Short-wave Telephony,

Amateur and commercial stations of the U.S.A. can
be copied practically at any time during the day or night,
the most notable of the commercials heing WIZ, whose
test siznals ““ ABC,” etc., are well known to British
listeners.

The telephony from \WGY on 41.5 metres is audible
on occasions at 7 p.m. G.M.T., and often the whole of
his lunch-hour concert may be heard on ordinary
straight-circuit two-valve receivers between 6 and 7 p.m.
G.MUT. Canada has a pionecr of short-wave work in
CrtAR of Dartinouth, Nova Scotia, whose signals, so
well-known to the go and 4o metre Lands, are now
equally strong on 20-18 and 15 metres, where he is often

to be heard exchanging

who reach this country on 33
metres with exceptionally low
power transmitters.  South
Africa, which was only a few
months ago regarded as prac-
tically impossible as regards
short-wave  communication,
now hoasts at feast half
dozen experimental stations
which are regularly in touch
with England, U.S.A., and
the Philippine Islands.
2BG, who has frequently
reported reception pf British
stations at his station in
India.  has  been  heard
recently in  this country,
whilst a Government station,
CRP, at Delhi, has also
exchanged signals with Eng-
land ; most of these results
being obtained in the late
afternoon or early evening.
Western  Australia  has
produced a goord station in
AB6AG, whose signals are

sigiitls with the U.S. A, and
France.  CiAR  held a
regular sclredule  with  the
MceMillan Arctic Expedition,
during the latter part of the
voyage, on 18 metres, and
complefe success wag  at-
tained through his efforts,
Within  the Tast  few
months many countries have
equipped cargo and commer-
ctal ships with short-wave
apparatus  tor experimental
purposes. and in many cases
amateurs have heen placed in
charge of the gear.  Sweden
has led the fiell in this
direciion, and several ships
trading berween that country
and South America have been
logged on 40 metres in

England.

British  amateurs  have
now effected two-wav con
tact with most countries of

tie world, but have «till to

audible from mid-day until

5 p-m., the operator being a

keen experimenter, who is

running a bhroadcasting sta-
2

A corner of the transmitting room at 2XAF, the experimental

station of the General Electric Co., at Schenectady. Concerts

are relayed by this station from WGY on a wavelength of 41.5
metres and are received without difficulty in this country,

work with Japan. Already

a station in Tokio (1P P) has

been heard by ““ G’ sta-

tions, and it is only a matter
A 20
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Notes on Recent Short Wave Work.—
of time before reliable two-way communication will be
established.

With regard to the peculiarities experienced on the 4o-
metre band, it is noticed that at certain periods during
day and night signals from stations within a few miles
of the receiver vary enormously in strength, and at
times become almost inaudible, although the power at the
transmitting end remains unchanged. For instance, a
station located 30 miles from that of the writer, who is
received at strength R.7 in the morning and ecarly after-
noon, almost entirely fades out soon after dusk and
remains so until daybreak. At the same time this
station is probably being received in Australia, South
Africa, etc., quite well. It would appear from this
phenomenon that when a signal from a local station is
coming in weakly after dusk the same signal is being
received at great distances at goad strength, conversely
when the local signal is strong it is not covering great
distances. Another peculiarity of this interesting wave-
band is that during exchange of signals in davlight
between ‘¢ G '’ stations a hundred or so miles apart
rapid and irregular fading is very pronounced.  This
effect is even more noticeable when low clouds arc
passing over the transmitting aerial.

Again, it has Dbeen observed that whilst signals from
United States East Coast stations have Leen subject to
fading, transmissions from such stations as A6AG,
A2CM, and PITHR can be copied for long periods with-
out any fading worthy of mention.

Within the narrow band- (44-46 metres) recently allo-

JANUARY 20th, 1920.

cated to British experimenters, very many stations are
now working who jam one another without being aware
of the fact until notified by the distant station co-
operating in their tests.

Considerable interference is caused by Continental
stations employing unsmoothed A.C. for plate, supply,
and are particularly troublesome because they are using the
wavelengths allotted to Australians, South Africans, etc.

With few exceptions British stations are now employing
D.C. or well-rectified carriers, and only on very rare
occasions does one hear a ‘“ G 7 station with a signal
spreading

Some of the recent achievements by British amateurs
include the establishment of communication with
the Philippine Tslands, South Africa, India, China and
Western Australia, and for work in this direction the
following stations are worthy of note:—2LZ, 2NM,
287, 2K¥, sQV, whilst on the reception side 6LJ and
sMO have heard many Philippines and J1PP. 2.7,
2NM and 287 are using telephony with great success on
45 metres, and the latter has reported working NPP, who
is believed to be at Pekin.

In Ireland, where amateur transmitting licences have
just been granted, at lcast two stations are in communi-
cation with the United States and the Antipodes.

It is strange to note that although all U.S.A. dis-
tricts have Leen heard, and recently the sixth which had
always Leen considered the most difficult to work owing
to the distance has been communicated with frequently
by several ‘¢ (G’ stations, the seventh district remains
practically silent and unworked.

Mr. ¥. A, Mayer (G 2LZ), ‘‘Stile-
mauns,” Wickford, Essex, writes :—

“The 12,000 odd miles to New Zea-
land appears to be the greatest DX pos-

New Call-signs Allotted.

2BLM.—J. C. Martin, 50. Holyhead
Road, Coventry (artificial aerial).

sible for the transmitting amateur, as it
is practically at the Antipodes, but I
claim to have beaten this.

¢ Last Sunday, the 3rd inst., T was in
communication with U-601, Berkeley,
California, at 3.30 p.m. Signals at this
time of the day must be travelling the
longest distance round, vin the darkness,
which makes the distance about 16,000
miles. 1 work the Philippines nearly
every day at this time, and hear stations
in IPrench Indo-China, and Hawaii, but
thare is no communication west with,
U.8. A, so it is practically certain thal
our signals travelled east.  Anyway, I
claim it as such until someone proves it
otherwise.””

cooo

A corvespondent wishes to identify a
station heard on January 5S5th between 6
and 7 a.m. on a wavelength between 40
and 50 metres.  The transmission con-
sisted of fairly long talks, believed to he
in German, followed~by orchestral music.
Can any reader identify the station from
this description?

cooo

Mr. R. G. Banker (U 3BHY), 200,
Fleventh Street, N.1. Washington. Pa.,
transmits on 15 watts and will welcome
reports from British amateurs.

CCOO
With further reference to the note in
A 28

_ TRANSMITTING NOTES |
~ AND QUERIES.

our issne of November 18th, about South
African stations, Mr. Brian W. Warren
(G 5CT), 19, Melville Road, Coventry,
informs us that he has recently received
A 4Z, A 3E, and A 6N between 1,800 and
1,900 G.M.T. on an 0-v-1 receiver. He
has also heard several Australian stations
at this time, and, on December 3lst,
A 2Y1 was heard at 1,430 G.AML.T. Tn all
cases the signal strength was good.

o000

Mr. J. Hanson (6YU), 56, Falstaff Gar-
dens, Radford, Coventry, reports having
been in divect.communication with F1 8QQ
(Saigon, French Indo-China) at 1,900
G.ALT. on December 31st. 6YU’s sig-
nals were reported as heing R4, but badly
jammed by atmospherics.

My, R. Pollock (G 5KU), 4, Glenhurst
Avenue, N.W.5, has also been in touch
with FI 8QQ, though, in this instance,
the message from Saigon intended for
Mr. Gerald Marcuse (G 2NM) was re-
layed via Z 2AC, I 8IN, and G 5KU.

We understand that FI8QQ is now
using the call sign FI 8JL.

2C0.—G. E. Pohu, 16, Colville Roud,
Bayswater, W.11.

INT.—A. C. C. Willway, Knole Hill,
Mayfield, Sussex, transmits on 45 metres.

2YG.—W. H. Andrews, ‘ Tramore,”
Totnes Road, Paignton, transmits on 180-
200 metres.

5FQ (in place of 2BBQ).-—E. H. Capel,
* Sunnyside,” 23, College Road, Harrow,
transmits on 45, 90, and 150-200 metres.

6FT (in place of 2BIUY.—T. T. Frost,
19, Highfield Road, Felixstowe, transmits
on 23 and 45 metres.

6NK.—R. J. Denuy, 1, Hillside, Wave:-
ley Road, Weybridge, transmits on 23 and
45 metres.

60G (in place of 2BDQ).—R. A. Web-
ber. 8, Theresa Avenue, Bishopston,
Bristol, transmits on 8, 23, 45, €0, and
150-200 metres.

65Q.—G. A. Heaney, 5, Dunedin,
Antrim Road, Belfast, transmits on 23,
45, and 90 metres.

0000

Stations Identified.

(i. 5BY.—H. L. O’Hefiernan, 69, Lower
Addiscombe Road, Croydon.

G. 6HF.—M. H. Wynter-Blyth, Tan-
kersley, near Barnsley, Yorks, transmits
on 23, 45, 90, and 180 metres.

FI 8QQ.—R. James, 21, Rue Richard,
Saigon, French Indo China.

U 99X.—U.8. Naval Air Station, Coco
Solo, Canal Zone, Panama.

18
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MICROPHONIC WELSH.

The Swansea broadcasting station is
transmitting fortnightly talks in *“ Con-
versational \Welsh.” ~ English listeners
should nate that they arve accurately tuned-
in when the crackle is londest.

cooo
DUBLIN IMPROVES.
Leporls’ on reception from the new

Dublin broadeasting station are growing
more favourable,

o secure variety of taleut in the pro-
granmes it'is hoped to secure co-operation
with outside interests. 1f possible, com-
plete programmes, especially concerts,
will be broadcast from such centres as
Belfast, Cork, Limerick, and Waterford.

cocoo
SCHOOLBOY “HOWLERS."

A few days ago suggestions were made
in the daily Press that the oscillation
nuisance would show signs of abatement
when schoolboys’ holidays were over.
This idea, besides heing uncharitable is
probably unfounded ; it seems quite likely
that many fathers, bereft of their sons’
gurdance, will ““howl’ more than ever
during the nexi few months. The aver-
age schoalboy knows as much about wire-
less as his elders.

cQoo
BROADCAST TOURING SERVICE.

A wireless touring bureau for the
benefit of motorvists has been opened by
the  WBBAMI Broadeasting  Station,
Chicago. 'The bureaun, which is under
the direction of an experienced tourist
and traffic expert, broadcasts informa-
tion concerning road and weather condi-
tions, besides planning tours for indi-
vidual listeners,

(ol eRele]

THE BROADCASTING COMMITTEE.

Farther meetings of the Committee,
appointed by the Postmaster Ceneral
under the chairmanship of Lord Craw-
ford, to advise as to future policy in re-
gard to broadeasting, will be held in
Committee Room No. 4 of the House of
Lords at 4 p.m. as follows :

Dat Evidence tby or on behalf of).
20th .Jupuwrry. . Th}g - Radio Bociety of Great
ritain.

AL T The Radio \ssociation.
Mr. Filson Young.
22nd ., The Performing Right Societ:
The National Associztion of Radio
Manufacturers and Traders.
2 th ", 8ir Walford Davies, Mns.Doc.
28th 8ir Hugh Allen, Mus. Doc.
29th 5 Secret Witeless, Iitd.
6

~ ¥

'f*-'ir\ B_rief pe\/iew

OPENING OF NEW PRAGUE STATION.

On Friday last an inauguval programme
was broadcast from the new broadeasting
station at Prague, Czecho-Slovakia. It
is understood that the new station
operates on 400 metres, with a power of
5 kilowatis.

00O

WHERE SILENCE IS GOLDEN.

Uulicensed owners of receiving sets
have apparently one impregnable hne of
defence, according to a deecision made
by the Leeds stipendiary magistrate.

George Cox, the defendant, was sum-
moned for installing and working wireless
apparatus without a licence. TFor the
defence it was stated that the set had
been built by a friend, but it had never
worked. Cox had tried it, but all he
could get was silence.

In dismissing the summons, the
stipendiary remarked that he could not
accede to the argument that an attempt
to work the set was the same as having
worked it.

AUSTRALIA’S B.C.L.'s.

Proposals are afoot in New South \Wales
for the formation of a Broadcast List-
eners’ League. It is estimated that the
State contains thirty or forty thousand
listeners.

cooo

LOUD-SPEAKER DEMONSTRATION.

At a general meeting of the Radio
Society of Great Britain, to be leld at
the Institution of FKlectrical Engineers,
Savoy Place, W.C., on Wednesday,
January 27th. Dr. N. \W. Meclachlan,
M.LE.E., F.lnst.P., will give a lecture
on  “ Loud-Speakers,””  with  demon-
stration.

coo0o

WIRELESS FOR POLAR FLIGHT.

The famons explover, Roald A. Amuud-
sem, has placed an order with the Mar-
coni Company for wireless apparatus to
be mstalled on the airship in which he
hopes to make his next trip to the Pole.
The apparatus will consist of transmit-
ters and receivers for Morse and tele-
phony.

A HUB OF COMMUNICATION.
Central Telegraph Office at the General Post Office. )
via the high pewer stations, signals being retayed to London by wire.

WWW. americanradiohistorv: com

A picturesque view of the receiving aeriul above the

The bulk of reception is carried
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SUPER BROADCAST ADVERTISING.

The city of Cincinnati, U.S.A., is
broadcasting from station WSAT a sevies
of ““super programmes,” by which it
hopes to proclaim its ““international repu-
tation as a centre of musical art and

culture.”
cooo

BRITISH APPARATUS IN SPAIN.

British wireless apparatus is steadily
entering into geneval use 4n Spain, par-
ticularly in the Vigo district, according
to a 4T'imes correspondent. There is a
heavy customs tariff, but this has not de-
terred traders. French aud German firms
have secured a large amount of business,
and American and [talian manufacturers
are competing in the market,

cQooco

PROGRAMMES A MONTH AHEAD.

The Canadian National Railways, which
control a chain of broadcasting stations
across the Dominion, now issue an at-
tractive booklet giving the prograumes
for a month ahead. The “CNR” sta-
tions, which number teu, are situated at
Monckton, Montreal, Ottawa, Toronto,
Winnipeg, Regina, Saskatoon, Edmonton,
Calgary, and Vancouver.

[ele e}

AMERICAN WIRELESS INVASION?

The pending establishment of factovies
in Great Britain for the manufacture of
American wireless apparatus is suggested
in a message from the New York corre-
spondent of the Daily Express.

The message states that Mr. Percy L.
Deutsche has sailed for England for the
purpose of establishing factories and or-
ganisation in this country to manufacture
apparatus designed by the General Elec-
tric Company of America, the Westing-
house Company, the Radio Corporation of
America  and  the  Brunswick-Balke-
Collender Company.

[ele e}

BEAM STATION FOR PERLU.
One of the most bitterly contested con-
cessions in the recent legislative history

of Peru, says a Lima message, has ter-s

minated with the Senate’s ratification of
the Marcont contract for 25 years for
administration’ of the Deruvian posts,
telegraphs, and wiveless.

It is understood that the ratification
coincides with the initiation of an ener-
getic construction programme, with an
expenditure of £500,000, which includes
the erection of a powerful beam station
commmunicatiug  with the United States,
Buenos Aires, Rio de Janciro, and Bogota.

cCo00

INDIAN BROADCASTING LICENCE
GRANTED.

Broadcasting 1n India, which so far has
been carried out only through the efforts
of radio clubs to Caleutta, Bombay, Ran-
goonr, and Madras, will shortly be put on
a commevcial basis by the grauting of a
licence to the Indian Radio Telegraplh Co.
This company was the only one to apply
for a licence when the Government of
India last year invited applications, and
the Government has decided to issue a
licence to it.

It 1s understood that two uew 12-kilo-
watt slations will be erected at Bombay
and Calentta.

A 30
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WIRELESS AT THE G.P.O.

AN IRISH DILEMMA.

Broadcast developments in Dublin are
being badly hampered by lack of funds.
Reviewing the positiou, the Irish L'imes
states that nobody has any authority to
arrange anything involving cxpenditure.
Consequently 110 programme engagements
er contracts can be made. A station
“““orchestra’ of four members has been
sanctioned, but no appointments  have
been made. Up to the present artistes
have given veluntary performances at the
personal request of the station director.

The Minister of Posts and Telegraphs
recently said :  Any kind of Ivish station
would Le better than no Irish station at
all.”

WIRELESS CLUB FOR WORKING MEN?

A Northern newspaper has received
from one of its readers a request to be
put iaz touch with the secretary of a
wireless club ‘“ suitable for the working
man.”” The enquirer adds: I am sur
prised I capnot get 1o know one.”

This appeal ventiilates what is believed
to be a prevailing lmpression in certain
guarters, where 1t is forgotten that a
wireless society differs from a night club
and is founded on grounds other than
those of class distinction. A wireless club
is conducted to assist all its members in
the study and practice of wiveless. Tle
“ working man” need not fear that he
will be asked to coufine his attention to
crystal sets, what time the “‘middle
class 77 member dabbles wjith * straight”
valve civenits and the “idle vieh” with
superheterodyies.

A HUMAN ¢ SHORT.”

A recent incident which nearly resulted
in the electrocution of one of the engin
eers at WIBO, Chicago, is referred to by
Cwrl Dreher in {iie current issne of
Radio Droadeest, New York.,  Duving
the transmission of an evening pro

wwWW-americanradiohistorv com

An interesting glimpse in the Central Telegraph Office.
Transmission and reception via the new Rugby station are conducted from the desk in
the foreground.

gramme an engineer was severely injured
ihrough the gold frame of his spectacles
coming in contact with a live lead. The
frame of the glasses [used immediately,
and it was necessary to close down the
station temporarily before the unfortun
ale man could be relcased. He was badly
burned.

RN e
WIRELESS FOR EAST AFRICA.

Referring to the means which might he
adopted to bring about the fedevation of
the East African provinces, Major A. G.
Church, in his recent leciure before the
Royal Geographical Society, said there
was ho reason why the Imperial Wirele's
Conunittee should not insist uwpon the
erection of a chain of wireless stations

throughont East Africa.
The establishment of regular communi
cation between the territories would give

{he strongest hLopes for their futur
unification.
0020
AUTHORISED WAVELENGTH FOR
CANADA.

The department of Marine at Ottawa
has authorised a wavelength of 52.51
metres as the “ Trans-Canada” wave
length exclusively for long-distance relay
work. ‘This is also the authorised wave
length for communication with other parts
of the Empire.

oLUu

INTERESTING B.B.C. APPOINTMENT.

Another well-known  experimental
transmitter has joined the ranks of the
B.B.C. in the person of Captain R.
Giambier-Parry, owner and operator of
2DV.

Captain Gambicr-Tarry, who has been
appointed personal assistant to Captain
Fckerslev, also holds the post of Head
of the Technical Correspondence Branch,
During the last seven yecars he has been
attached to the Roval Air Force and has
held a techinical appointment in the Air
Ministry.
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PIONEERS OF WIRELISS.

By ELLISON HAWKS, F.R.A.S.

3, Oersted

HE Ancients knew that when rubbed with fur.

I amber attracts light objects, such as pith balls or

feathers. It is verv curious that until 182¢ no
one compared this peculiar property with the attractive
power of the magnet. Indeed, after the work of Dr. Gil-
bert in connection with magnets, we do not find that there
was any further advance until the time of Oersted (1/77
1851), the celebrated Danish physicist.

Hans Christian Oersted was born on August 14th, 1777,
at Radkjobing on the Danish island of Langeland. Here
his father carried on an apothecary’s business, and Hans
was brought up to {ollow this profession. A German
barber taught him German and his (the barber’s) wife
taught him to read and write. A minister's son taught Lim
Greek, Tatin, and T'rench.

Early Training.

When twelve vears of age Oersted was apprenticed to
his father to sturdy chemistry, and in 1793 he went to the
University of Copenhagen to study pharmacy. He had a
passion for knowledge, and absorbed everything that came
his way. Passing his examinations in pharmacy, he took
a prize in medicine, and became a Doctor of Philosophy.
He was then appointed assistant to the professor of sur-
gery, and distinguished himself
in chemical research. In 1800
he was one of the first to use
the newly invented electric bat-
tery in connection with an in
vestigation into the acids and
alkalies set free by the electric
current.

When twenty-four ycars of
age Ocrsted won a travelling
scholarship, and spent fve
years travelling through Hol-
land, Germany, and TFrance
gathering scientific knowledge.
On his return he was appointed
(in 1806) YProfessor of Physics
at  Copenhagen  University.
After having devoted a great
part of his life to the study of
electricity and magnetism, he
held many scientific appoint-
ments and honorary offices, and
altained numerous  scientific
distinctions. He died on March
oth, 1351.

Although Oersted was the
pioneer of the science of electro-
magnetism, he is better remem-
bered by his famous discovery,

ends ot the voltaic pile
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Ilans Christian Oersted.

that a frecly swinging magnet. such as a compass needle,
is deflected il placed near a wire through which an electric
current is flowing. As in the case of Galvani and the
frogs’ fegs, Oecrsted’s epoch-making discovery was made,
gquite by accident.

Discovery of Electro-Magnetism.

On July zoth, 1820, he was demoustrating the prin-
ciples of the electric current, and seems to have been
arranging a compass needle to observe whether there were
any deflections during a storm.  Quite by chance he placed
the compass near a platinum wire, through whicli a gal-
vanic current was passing. The magnetic needle was at
once deflected and the fisst discovery in electro-magnetism
had been made.

To make quite certain of his discovery, however,
Qersted experimented to see that the nature of the wire
did not influence the results. He soon realised that the
phenomenon must be due to what he catled ‘ the electric
conflict " around the wire. He noticed the fact that the
compass needle places itself more or less transversely
to the wire, the direction Jepending on whether the wire
is above or below the ncedle, and whether copper or zinc
are connected to it.  He clearly

recognised the existence of the
magnetic field around a con-
duetor, and by this discovery
showed that an clectric current
possesses  magnetic  properties
similar to those of the lardestone
f  the ancients.  The two
forces, which had previously
been regarded as  separate
phenomena. were thus shown to
be intimately connected.

Ocrsted’s  original essay s
[ written in Latin, but an Fnglish
translation is found in ‘* Annals
| of Philosophy "’ (November,
. 1821). It is called ¢ Experi-
ments in the Effect of a Current
of F¥lectricity on the Magnetic
Needle,”” and describes  the
action QOecrsted considers s
taking place around the wire.
““ Tt is sufficiently evident,”” he
wrote, ‘¢ that the electric con
flict is not confined to the con-
ductor, but is dispersed pretty
widely in the _circumjacent
space.  We may conclude that
this contlict performs circles
vound the wire, for without this
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Pioneers of Wireless.—

condition it seems impossible that one part of the wire
When placed below the magnetic needle should drive its
pole to the east, and when placed above it to the west.”’

For his work Oersted was awarded the Copley Medal

of the Royal Society.

Incidentally, the discovery of the intimate connection
hetween the lodestone and the electric magnet was a
striking substantiation of a theory that Oecrsted had
formed while on his live years’ travels.
natural forces are essentiully identical, a. doctrine that
he expounded at great length when he took up his pro-
The remarkuble part of this

fessorship at Copenhagen.

A Demonstration in Soldering.

At a well-attended meeting of the
Bristol and District Radio Sociely, held
on January 1st, Mr. A. E. Pendock pro-
vided an interesting lecture on ‘ Lead
Burning, Soldering and Vulcanite Work-
ing.”’ The practical demonstration which
followed was of particular value, and
special attention was given to the various
pieces of work which were available for
inspection.

0ooo

‘ Acoustics.”

The membhers of the same society are
expecting an enjovable evening on Friday
January 28th, when the Presidentinl
Address will be given by Professor A, M.
Tyndale, 1).8c. The President will deal
with the subject of ‘“Acoustics,” and will
illustrate his lecture with a number of
experiments. The meeting will be held
in_the Physics Lecture Theatre at Bristol
University, and all interested are cor-
dially invited. The hon. secretary is Mr,
S. J. Nwley, 46, Cotswold Road, Bed-
minster, Bristol.

0000

Radio Drama.

To-morrow evening {LThursday) mem-
bers of the Stretford and District Radio
Society will listen to a talk on “ Radio
Drama” to le given by Mr. Victor
Smythe, of 22Y, ut the Liberal Rooms.
All interested ave invited to aitend.
There is still a number of vacancies for
membership, and the hon. secretary. Mr.
Wm. Hardinghan (6XA), 21, Burleigh
Street, Strettord, will be pleased to
forward particulars.

coco

Town Mains for H.T. Supply.

My, TI. Ingham, lecturing before the
Manchester Radio Scientific Socicty on
January 6th, had many interesting things
to say on the subject of utilising the
fown mains as a source of II.T. supply.

Although the greater part of his lec-
ture concerned the nse of D.C., Mr. Ing-
ham paid atlention to the rectifying
arrangement necessary in  cases where
A.C. mains occur. With regard to D.C.
mains, many instructive diagrams were
shown illustrating the varions combina-
tioms of choke coils, condensers and neon
lamps necessary for smoothing out ripples.
A demonstration was given showing that
it was possible to utilise D.C. mains in
such a way that it was impossible to tell
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theory was shown m an even more striking degree when

Faraday developed Oersted’s experiments, and when
Clerk Maxwell showed that Jight was also an electro-
magnetic phenomenon.

Einstein has recently announced his belief that gravi-

tation and electricity are one and the same, and even

This was that all

NEWS |
THE CLUBS.

OErmee B TR TP o o sy i OGS Awam xue v i

from the vesults whether the mains or
an ordinary I.T. battery had been used.

The attitude of most participators in
the ensuing discussion was that, while in
some districts the mains are suitable for
wireless purposes, in many others the
nature of the supply precludes its being
smoethed sufficiently to give satisfaction.

[ol s s 0]

Suppressing the ** Howlers.”

A definite stand against fhe locul pro-
pensity to “howl’ and ‘ squeal” is
heing taken by the Norwich and District
Radio Society. At the first annual
general meeting, held on New Year’s
Day, it was decided to hold a public
nmeeting in the near {uture with the ob-
ject of initiating listeners in the gentle
art of tuuing.

An attractive svllabus has bheen pre-
pared for the new session. ‘There are
talks for experimenters, constrnctors and
iisteners, besides a series of lectures of
special interest {o transmitters.

Prospective miembers are invited to
communicate with the hon. secretary, Mr.
J. Hayward, 42, Surrey Street. Norwich.

b e e

FORTHCOMING EVENTS.

WEDNESDAY, JANUARY 20th.
Burnstey and District Wireless . Associd-
tion.—At 8 pom., at 22, Murket Street:
Practical Digiculties OQvercome.
Musweli Wil end Distriet Radio Society.
¥isit to 210 at 2 p.m.

¥ FRIDAY. JANUARY 2nd.

Sheffictd and  District Wircless Socicty.—
At 7.30 pan., at the Department of

H Applied Science., St. Georye’s Square:

Elementary Lecture (41" Vultes and

H Valve Churacteristics.”

: MONDAY, JANUARY 25th.

Swansea Rudio  Society.—Exhibition of
Awmuateur Scts and Comnponents.

TUESDAY, JANUARY 726th.

Halifux Wireless Ciub.—A4t 7.30 n.m., at
the White Swan Heotel: Disecussion
Evening, to be opened by Mr. E. %
Pediey. H

WEDNESDAY, JANUARY 2ith,

Radio Society of Great Britain.—Ordinary
Aeeting. At 6 p.m. (tea at 5.30). 4t
the Institution of Elcectrical Enginecers,
Saroy Place, V.C.2. Lecture and
Demonstration: * Loud Speakers,” by
Dr. N. IW. Me¢Lachlun, M.I.E.I.

Tee¥adssieun ot abanne

more recently the atom is being made to yield its secret
of electrical centres of energy.
had more than an intuition of these things, and he could
not have had more than a fraction of the advanced know-
ledge we now possess when he propounded his theary.
Yet, perhaps, after all his theory will prove to be
founded on fact.

Oersted could not have

“Doing ** the Accumulator.

Entertaining disclosures concerning the
practices of certain garage proprietors
and their methods of *“ doing ’’ accumu-
lators were made by Mr. L. C. Holton,
lecturing DLefore the North Middlesex
Wireless Club on Januavy 6th.

Mr. Holton referred to an actual case
in which a garage proprietor, before
returning an accumulator to its owner,
had heen seen to turn the hose on it!
Suclt incidents emphasise the desirability
of charging accumulators at home, aud
this formed the subject of My, Holton’s
lecture.

Dealing first with D.C. supply, the
lecturer explained an economical method
of connecting batteries in series with the
lighting supply, stressing the importauce
of connecting the accumulator in the
earthaed lead.

Referving to the wvarious types of
rectifier used with A.C. supply, M.
Holton advanced strong opinions . in

favour of the valve rectifier, which has
the advantage of being entirely auto-
matic and silent in action.
The hon. Secretary is Mr. II. A.
Green, 100, Fellatt Grove, N.22.
0000

New Headquarters.

A move to new and belter quarters
always infuses vigour and enthusiasm.
This was amply denonstrated on January
5th, when members of the llford and Dis-
tvict Radio Society held their first meet-
ing in the new headquarters at 241, High
Road, Tlford.

The Society is growing in membership,
and it is hoped that the comfort and
coitvenience of the new surroundings will
induce still further support. A Morse
class is in process of formation.

0000

Short Waves and the Heaviside Layer.

Several original theories for the so-
called ‘‘silent zones’’ were advanced by
members of the Muswell Hill and District
Radio Society on January 6th, when a
discussion took place on *‘ Short waves,
with particular reference to the Heaviside

aver.”

The Society is attempting to overcome
unnecessary oscillation in the neighbour-
hood. Copies of the B.B.C.’s Anti-
Oscillation leaflet may be obtained from
the Hon. Secretary, Mr. Gerald 8.
Sessions, 20, Grasmere Road, Muswell
Hill. N.10.  Particulars of membership
will also be gladly forwarded.
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SPEECH AMPLIFIER DESIGN.

Details of a Two=stage Amplifier with Variable Characteristics.

By N. W. McLACHLAN,

D.Sc.,, M.I.LE.E., F.inst.P.

(Continued from page 48 of lhe previous issue.)

HE customary procedure in connection with the sale
and advertisement of valves is to give a list of
coetticients associated with each valve. From out

piesent point of view, the main considerations are (a) the
amplification factor, () the impedance, and (¢) the degree
of linearity of the characteristic. Now the internal re-
sistance or, as it is often termed, the impedance of a
valve is sometimes a necessary defect. High impedances
are usually accompanied by large magnification factors.
Valves would, in general, have low impedances, without
sacrificing the amplification factor, if it were physically
possible.  In transformer-coupled amplifiers the effect of
high-impedance valves is to cut off the high and low tones
unless the primary inductance is high. A good example
of this would be a D.E.(). detector, followed bLv any
transformer on the markct. As a matter of interest, actual
curvés are given in Fig. 10 with transformers of high
primary inductance. The reader can readily surmise the
steepness of the two sides of the curve if am ordinary
transformer with a primary of 1o henries were used.

Ratio of Primary Inductance to Resistance.

Weakening of the lower tones is due to the resistive
component (vilve resistance plus effectve resistance of
primary winding) being large in comparison with the re-
actance of the primary. When the reactance wl. is appre-
ciably in excess of the resistance. the greater part of the
alternating voltage drop occurs across the primary in the
form wl7. This means that the transformer is stepping

. . secondary turns .
up the voltage in the ratio ATy P At the higher
primary turns

audio-frequencies the dronp in

Acoustic Quality in General.!

Throughout this article the chief thread of the argu-
ment has been on the subject of boosting low tones. In
fact, with the average loud-speaker many of the low-
toned instruments in dn orchestra are never heard in their
proper proportion—owing to reduction in inteusity of the
fundamental—if they are heard at all. The reasons for
this are threefold : (1) the characteristic of a loud-
speaker often shows a marked cut off on the lower fre-
quencies, (z) transformer-coupled speech amplifiers in
general do not amplify the lower frequencies in their
proper proportion, (3) the ear is relatively insensitive to
low tones. [ffects (1) and (2) are cumulative, so that
if we assume at 5o cycles the amplification (voltage) of
each of two transformers of a double note magnifier is
one-quarter its value at 1,000 cycles, then the voltage on
the grid of the power valve at 5o cycles is proportional
to 2 x1=+.  The encrgy being directly as the square
of the voltage, we have the acoustic intensity at 5o cycles
proportional to (#5)°=+t5

Thus the intensity ratio 1,000 clley, 258 If the

50 cycles

characteristic of the loud-speaker shows an intensity ratio
of 4:1 for equal grid volts at 1,000 cycles and at 50
cycles, the overall intensity ratio becomes®s x 254=1024

This appears to be an extremely large figure. Put in
plain language, under the above conditions the lower

tones simply are not present. Now these comments may
lie rather difficult to believe, but with a change-over
switch from such an amplifier to that of Iig. 1 (page
44 of the previous issue) and a loud-speaker with a good

characteristic showing a.1: 71

the curve is due to the capa-
city reactance of the trans-
former being small in com-

instead of a 4: 1 ratio, all
doubts would vanish. There is
often a feeling that, since the

parison with the valve im
pedance. The peak value of
amplification of T'ig. 10 is in

higher tones carry the interpre-
tation and characteristic part

. \
the neighbourhood of the re-
sonance point of the trans-

2 1 TRANSFORMER
\\ PRIMARY 225 HENRIES)
\ .[

of speech and music, the in-
clusion of the lower tones does

j\

former, It is to be remarked
that the effect of high valve

not matter. iranted  that
)\ ““ high-pitched *’ reproduction
NG can be quite pleasant, it does

A

impedance is simulated if the
primary has a large D.C. re-
sistance compared with its in-

AMPLIFICATION
\

(PRIMARY 50 HENRIES)

not follow that ‘‘even-
pitched ”” reproduction is re-
pellent, for it is natural. The

2
TRANSFORMER N

~——
o

ductance. Moreover, even
with low impedance valves

proper amplification -of low-

I Some of the remarks on lond-

there is a lower limit for the
ratio L/R where L equals
primary inductance. and R

speakers and quality may appear
redundant 1n view of the recent
article on this subicet in this

equals primary resistance, if o 1000
the lower tonc amplification is
to be preserved and a correct

tonal balance maintained

2000 -
FREQUENOY

Fig. 10.—Characteristics of L.F. transformers with D.E.Q. valve
(internal resistance 37,000 ohms) operating as anode rectifier. o1
The ampiification scale is arbitrary.

3000 4000

journal (Noyember 4th), but the
points are Important, and the
MS8. was written long before that
loud-speakers, although it
reached the Editor at a later date.
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Speech Amplifier Design.—

toned instruments such as the double-bass, ‘cello. drums,
and pedal pipes of the grand organ, which are often in
audible in reproduced versions of the orchestra, adds a
richriess to the music which must be heard by a quick
change from one condition to the other to be fully appre-
ciated. IFven so. there are some who, on a first hearing,
prefer ‘‘high pitch’ ; but this
taste gradually vanishes until
the even pitch gains the day.
The. car is a peculiarly elu-
sive organ and is most un-
reliable as regards loudness
and quality, unless the
changes are made very
rapidly. .In fact, one can
live with a ceriain type of
acoustic quality from a low- e aheivequercy
toned ]oud~speakcr and detector valve. Inductance
nnagine it to be perfect— TS AE SR R
until one hears somcthing resistance of serial circuit,
better, the comparison heing

made with a change-over

22 ohms, and of secondary
circuit Ls C, 7 ohms, beth
measured at 360 metres.

switch. In fact, it may be said that one becomes
““aurally drugged '’ to a certain quality or type of
reproduction.

Distortion in H.F. Circuits.

We have indicated how to secure variable amplification
at will. Now, different types of loud-speaker have dif-
ferent characteristics, and it is possible to find a setting
of the amplifier wlvich gives the most pleasing—not
necessarily faithful—reproduction. In juggling with a
speech amplifier, the effect of the high-frequency circuit
must not be omitted. Any well-designed non-reactive
high-frequency circuit is bound to reduce the higher
tanes, but the effect is counteracted by the lack of low

2

t

AMPLIFICATION
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1000 2000 8000 4000 5000
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Fig, 11b.—Selectivity curves

for aerial and tuned grid

circuit, with resultant curve

of the two circuits in com-

bination. ‘A loose coupling

between the two circuits has
teen assumed.

Fig. 11¢.—2:1 ratio trans-
former with D.E.5 valve
and no condenscr,

tones in both low-frequency amplifier and loud-speaker.
Moreover, for any given characteristic H.F. input to the
aerial, there is a certain overall characteristic of the
amplifier from the aerial to the grid of the power valve,
which, with a cestain type of loud-speaker, yields the
most comfortable and consoling auditory output.

There are—apart from tRe human ear—clearly four
main characteristics : (1) that from the broadcasting
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station, (2) the aerial and its associated H.F. circuits,
(3) the speech amplifier, (4) the loud-speaker.
Examples of (2) and (3) combined are given in Fig. 11,
and have been found to give good reproduction in
general, although it would be hetter to avoid the droop
in the curve at the upper frequencies, i.c., above 4,000
cveles. The H.F. characteristic is a combination of an
aerial circuit loosely coupled to a tuned circuit on the
grid of a valve, whilst the low-frequency portion is that
of the amplifier described above.  For comparison the
combination of the same H.F. circuit and an ordinary
two-stage note magnifier is given in Yig. rz, from which
the relative reduction of low tones will be obvious. In

e
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Fig. 1ld.—Amplifier output appiied to power valve.

cases where there are more cascaded high-frequency cir-
cuits, say three omfour, the higher tones are much reduced,
and the upward tilt of the speech amplifier characteristic
s sometimes extremely useful. Moreover, an apparent
defect—in this case leakage between the primary and
secondary windings of an iron-cored transformer—can be
put to good service. To the wucritical ¢ar it is doubtful
whether any difference would be detected whether two
or four tuned high-frequency circuits were being employed,
provided the general intensity wds equal in both cases.
It is probably akin to a discovery one makes with (ifii-
culty when another person pomts out what is to be dis-
covered. There are some features associated with high-
frequency amplifiers which require comment. Taking
the most commonly used artifice, namely, reaction, it has

10 , —— 1
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Fig. 11e.—Curves of Fig. 11d plotted to a logarithmic scale of
frequency.
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Speech Amplifier Design.—

been amply demonstrated in the technical Press and by
practical experience that, in general, the use of reaction
must be abandoned to get the best quality. There are,
of course, limits and conditions under which reaction is
probably not so bad as it is painted, but we have only
to take the average valve set which uses reaction up to
and beyvond the datum of stability to sce that, in general,
good quality is not obtained. Tt is a fact that improper
reflex circuits and badly designed speech amplifiers cause
much more unpleasant reproduction than carefully
handled reaction.  Although reaction, ecspecially with
large grid leak condensers, enables the low tones to be
enforced, the penalty is paid by a characteristic muffling
or merging togcther of succeeding sounds.  This lack of
crispness is due to (1) the large leak condenser giving a
slow condenser discharge, (2) the reduced damping of
the H.I'. circuit whereby the aerial current variations
are slow in building up and in dying away. In fact,
there is a sustentation of the current analogzous to acoustic
echo, and this in phones or loud-speaker vields a like
effect. 'The only excuse for using reaction is *‘ economy ”’
in valves and associated apparatus.

Relation between Loudness and Quality.

There is an aural aspect of our quality query which
has not yet been hroached. This is concerned with what
may be designated the ‘‘ loudness level.” Assume we
have a set with loud-speaker, and that a military band
is hearably loud, it being possible to carry on comfort-
able conversation in the same room without getting seri-

1
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Fig. 12a.—Relative amplifica.ion .urve of H.F. circuits with
ordinary double note magnitier (D.E.3 with 2-7:1 transformer
followed by D.E.5 with 4:1 transformer).

ously jammed. Now reflect upon the loudness of the
same band if one be seated, say, thirty vards from the
bandstand. On the average, conversation would then
resolve itself into each person shouting into his neigh-
bour’s ear. The loudness of the band, barring jamming
noises, at zoo yards is probably about equal to that in-
doors from the loud-speaker. The bhand at 200 yards
certainly sounds very different from that near the bhand-
stand.  In other words, what we loosely term the
““quality ”” varies with the distance from the band. The
reader, if he has not already done so, can try the experi-
ment himself. The effect in general is to give the im-
pression of a rise in pitch with increase in distance from

Wireless
World

97

the band, so that the lower-toned instruments appear at
a distance to be less effective. The high-frequency over-
tones are also weakened by distance. This is chiefly
attributed to the ear falling off in sensitivity at low and
at high audio-frequencies, and the eflect liecomes more
pronounced as the loudness decreases. Applying this
simple observation to our loud-speaker, we get what

c-a///;’ /Z//Q/A//A;/ 7\%
G \

°‘6%%// 7 B
7,

-4
Q /

W7,

‘A//A/// , MIDDLE
: 128 258 G512
FREQUENGY

Fig. 12b.—Comparison of co..posite curves of H.F. circuits with
vaciable characreristic amplifier (full lin() and ordinary trans-
former couple s amplifier (dotted iine). The shaded area repre-—
sents the [uss du: to the us2 of the ordinary amplifier (D.E.3 with
2:7:1 transtormer followed by D.E.5 with 4:1 tran:former).
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appears to be high-pitched music when the sounds are

weak. By increasing the loudness, the pitch appears to
be lower. But one could not tolerate a degree of loud-

ness equal to that of the band at a moderate distance
(or ¢ven an orchestra in a concert room) from one’s loud-
speaker night after night (even if distortionless), <o that,
in order to satisfy the aural demand for low tones, it is
necessary to accentuate these either in the aniplifier or
the loud-speaker or in both. Under such conditions the
human voice, which is probably reproduced at its normal
strength, will sound lower pitched than the original, but
it depends largely on the resonances in the loud-speaker.

Testing the Quality from Loud-speakers.

There are three aspects of this problem to which atten-
tion must be directed in order to carry out a compre-
hensive test: (1) the characteristic curve of the canplete
aniplifier showing frequency plotted against amplifica-
tion,' (2) the characteristic curve of the loud-zpeaker
showing the power output plotted against frequency for
equal voltages on the grid of the power valve, {3) the
acoustic properties of the humun ear, in which the sensi-
tivity varies at different frequencies, and the variation
in aural appreciation at different loudness levels. If
reaction is emploved in a receiver, the characteristic
curve will vary according to the setting of the reaction
coil and its associated high-frequency circuits. Thus one
can never be certain of the shape of the characteristic
under such a condition. On the other hand, in the
absence of reaction and of extieme selectivity, if ene
knows the characteristics of the transformers or resistance-
capacity units in the amplifier, the amplifier character-
istic can be determined approximately by taking the
product of the amplification curves at corresponding

1 This
reaction.

varies with the wavelength and is modified by
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Speech Amplifier Design.—

frequencies. However, thetc are probably few cdses in
which an accurate knowledge of such curves exists, and
under such circumstances a criticism of the performance
of the loud-speaker per s¢ is ludicrous. The object of
having the characteristic of the loud-speaker is to le
able to arrive at élinite conclusions more readily. Tor
example, suppose the amplifier characteristic is uniform
and there is an indication of a resonant note or coloration
from the loud-speaker.’ Then, if the loud-speaker char-
acteristic shows over-sensitivity in the same frequency
region as the note or coloration occurs, this accounts for
the origin of the note. -The characteristic will also indi-
cate whether a loud-speaker is high pitched or low
pitched.  Characteristics of this nature are difficult to
determine without special apparatus. 1In fact, quantita-
tive work in acoustics is usually beset with obstacles
chiefly arising from the available sound energy leing so
small and the conditions complex, thus making measure-
ments extremely tricky.  Moreover, a characferistic will
not usually be available, and therefore we must*for test
purposes fall back entirely—for the present at any rate
—upon the human ear. After all, it is the ear which
demands satisfaction, and, from a commercial viewpoint,
when this is accomplished the shape of a loud-speaker
characteristic is absolutely immaterial.

The fact that the quality of the input is not perfect
makes it difficult sometimes to ascertain exactly where the
defect in a particular Joud-speaker resides. Because a
transmission sounds passable in felephones is no criterion,
since flaws which are then inaudible hecome audible from
i loud-speaker. The position of the lecturer or of an
orchestra relative to the microphone has an effect on the
general tenor of the sound. The question of balance of
the instruments—not positions—in an orchestra is, of
course, one for the conductor.

In presenting a series of aural tests for loud-speakers,
some hypothesis appears to be essential. Moreover, it
will he assumed that the owerall amplifier characteristic
is uniform from 30 to 4,000 cycles.

The following aural tests put in the form of queries
may be useful for testing purposes :—

(1) Has the loud-speaker any appreciable resonant
note? This may be detected by local coloration of speech
or other transients according to the pitch of the reson-
ance. Or it may be evinced on a ’cello, violin, etc., by
extraordinary loudness. Or with the piano there may be
a certain roundness or lack of sharpness—a kind of
woolliness. The resonance may be due to thé horn, base,
cdiaphragm, or reed, or other part capable of vibration.
There may be a tone coloration due to metal parts which
is not readily detected unless comparison is made with
other types of loud-speaker.

(2) Does the room have any appreciable influence, i.e.,
is the room sufficiently damped to avoid unpleasant
echoes?  This is rather an awkward query to answer
properly. Try the loud-speaker at various points in the
Toom.

(3) Are the very low tones of the organ,” double bass,
‘cello, the bottom register of the piano, and drums repro-

! In the absence of adequate low tones the grand organ
sounds like a harmonium.
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uced in proper proportion? Before coming to any de-
finite decision, try a piano and listen carefully to the
balance between treble and bass. Is pizzicato playing
on stringed instruments, e.g., violin or harp, free from
metallic or other colouring? Do drums sound like drums,
or is there a local colouring? Are drums clearly defined,
are they blurred, or do they resemble a metallic or a
wooden tapping sound ?

(4) Does the clapping of hands in concert halls, restau-
rants, etc., sound natural, or is there a metallic colouring ?

(5) Do the various instruments in a military band, an
orchestra, or a quartet stand out so as to be distinguish-
able, or is the reproduction of a composite massed variety
resulting chiefly in a modulated noise? Can the entrics
of the various instruments in, say. a symphony or any
orchestral piece Le clearly distinguished, as they would
be by the conductor himself? To test this, the listener
must not be too near the loud-speaker and the intensity
should be moderate.

(6) Is the quality good with large as well as with
small sound intensities. The former is where resonance
effects will show up, e.g., horn effect masking the music
and giving beoming or blaring so that the various in-
struments merge together and lose their individuality.

(7) Is speech clear cut, concise, and highly intelligible ?
in this conncction it may he remarked that with many
lecturers *“ high-pitched *’ reproduction is more intelligible
than the original, due to a lack of overtones in the voice.
In testing speech, stand well away from the loud-
speaker, get somecone else to read, and compare the
two sounds. Resonances or coloration should be casily
detected by a critical ear.

(8) Are the sibilahts and other consonants clear in
speech?  I'or example, is the hiss in the ‘“‘s’’ clearly
defined when it occurs at the beginning and the end of
a word, e.g., news. An absence of the higher tones
results in ‘s’ sounding like ““ £.”’  ‘This is not a_con-
clusive test for the extremely high tones.  In this case
the shrillness or blare of the brass (trombone) and the
piercing overtones of the violin must be looked for.

Some, if not all, of these tests require to be executed
with care, since the human ear is readily deceived. Com-
parison with another form of loud-speaker whose acoustic
characteristics are known is extremely useful as a guide.
There is no doubt that a good diaphragm tvpe of instuu-
ment is better than the horn variety.

(To be continued.)

AN ELECTRICAL RETROSPECT.
1FOR sheer versatility in engineering production it must
be ditficult to find a record to beat that of the West-
inghouse Electric and Manufacturing Co., of East Pitts-
burgh, Pa. In a well-filled book we have received,
describing the engineering achievements of this energetic
concern during 1925, illustrated particulars are given of
electrical and mechanical undertakings covering the gene-
ration and distribution of electrical power, Diesel-elec-
tric propulsion, heavy railway traction, light traction,
illumination, and, last but not least, wireless,
The famous KDKA station, owner and operated by the
Westinghouse Company, is sufficient testimony to their
prowess in the realm of radio.
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A False Report.

One gratifying feature of the Press
scare concerning the alleged intentions of
the B.B.C. to adopt a band of wave-
lengths between 100 and 200 metres is
that the hold which wireless has secured
on the public has been proved beyond dis-
pute by the storm which the false report
created.

GC00C
A Poor Effort at Justification.

When confronted with the official
denial, the person who originated the
report is said to have declaved: Well,
if the B.B.C. does not at present intend
coming down to 100-200 metres, it will
have to do so sooner or later.”” This was
about the weakest attempt at justifying a
misleading statement that could have been
devised.

0000

European Stations.

The number of broadcasting stations in
Furope at present operating on wave-
lengths between 100 and 200 metres can
be counted on the fingers of one hand.
No other existing stations are likely tn
have their wavelengths brought down to
that band; but in some remote circum-
stance new stations, i.e., stations not yet
constructed, might Concei\abl\ be ('i\(‘ll
positions Delow 200 metres, as a p0551b1e

alternative to  the  curtailment  of
building programmes. To prohibit the
erection of stations, however, would
be very difficult in the present stale

of broadeasting ; and although the curtail-
ment of building should not be lost sight
of as a possible solution of the existing
confusion, it may he kept in the back-
ground for the moment,.

G000

Geneva’s Plans.

The plan that the Conseil, or. Board of
the Office International de Radiophonie
at Geneva, is first to try a re-allocation
of \\'avelengt-hs based on the population of
a broadecasting country, the area of that
country, the length of time that a broad-
cast service has been operating, and the
language difficulty, that is to say, where
two or more dialects are spolen in one
territory, special consideration will be
given. A system of duplication will be
tried in an endeavour to discover if an
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economy of the usual wavelengths can be
effected by repeating certain wavelengths
for various stations; and, if so, at what
distances such stations can operate from
each other without inferference.  This
plan will be put into operation imme-
diately.

oCcoC

Invoking the Muse.

Whether broadcasting is a blessing or
an ill, it affords an inleresting glimpse
into the vagaries of human predilections.
A well-known dramatic critic recently
managed to turn oubt a page of matter
relating how, having no thoughts worth
while workipg up into printed words, he
tuned in to London and found that the
programme inspired him to such good
purpose that he had no difficulty in writ-
mg a first-class article.  Another illus-
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By Our Special Correspondent.

trious journalist told the writer the other
dayv that eagerly as he craved for a re
cetving set tn his study, he was afraid
that it would prove distracting and his
work would suffer.

cooo

Divided Opinions.

Now the Venezuelan CGovernment is
putting a stop to the importation of wire-
less sets, as the labourers in the fields
are neglecting their work in order to
listen fo the broadcast programmes. The
attraction of broadcasting will nc doubt
enable the flield workers of the South
American State to find a way out of the
proliibition stricture; but opinion among
labour authorities in other countries
appears to be divided on the subject of
the uses of broadcast reception as am aid
to physical endeavour. As communit

A HINT FOR THE B.B.C. The Australian broadcasting station 3LO, at Melbcurne,
recently scored a success by transmitting an under-water talk by a diver from the Duke

and Orris Dock, South Melbourne.

WWW-americanradiohistorv:com

The photograph shows the diver with his apparatus.
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singing in this country is becoming recog-
nised as an incentive to work, so wire-
less installations in factories may pre-
sently be found a means of increasing
outpul—if the day-time programmes arc
confined to music.

0000

Burns Night.

Monday next (January 25th) is the
anniversary of the birthday of Robert
Burns, the Scottish national idol. 1In the
eyes of a Scot no Englishman is com-
petent to commemorate Burns, or to
appreciate his poetry. Sassenachs may
have their own opinions on the subject.,
but on Robbie’s birthday they will be
given an opportunity of hearing what
Scotland thinks about her poet. A com-
memoralion programme will be relayed
from Edinburgh.

0000

That Message from Mars.

A 2LO0 listener genuinely thinlks that he
has heard Mars and has written to the
B.B.C. for confirmation of his exploit.
What disillusionment he will suffer when
he learns that he merely heard Captain
Eckersley on a crystal set!

o000

The World’s Dear Children.

Broadcasting is seizing the imagination
of far Jupan and an effort is being made
to cultivate the youthiul Japanese mind
in radio matters. The principal of the
Taisho English School, Tokio, is educat-
ing his young pupils in the writing of
prose ang verse especially for broadcast-
ing. He has formed a world radio league
and wishes to broadeast “‘the world’s dear
children’s literary articles for the Japanese
children.” The literary attempts will be
transmitted in English from the Tokio
Broadeasting Station,

0000

B.N.O.C. Operas.

During the opera season next spring
some regular relays of B.N.O.C. perform-
ances will be broadcast; but not so many
as were relayed from the northern provin-
cial towns during the autumn tour.

oooco

Saturday Children’s Corner,

To enable a firstclass programme
to be Droadcast from 5 to 7 p.m.
on Saturdays, the Children’s Corner will
bg put forward one hour on that day,
te., to 4-15 p.m., commencing on Satur-
day, Januavy 30.

[elleNoNo)

Mr. N. Ashbridge.

Mr. N. Ashbridge’s appointment as
Assistant  Chief Engineer of the B.B.C.
will release Captain Eckersley from a
good deal of the routine work which has
hitherto fallen on his shoulders, and will
enable him to visit personally the dif-
ferent broadcasting stations and keep in
touch with the whole of the engineering
activities on the spot. “ I, P. E.” has
in the past been his own administrative
and executive head, and has had more
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FUTURE FEATURES.
Sunday, January 24th.
LoNpox.—3.20 p.m., Symphony

programme  conducted by

Albert Coates.
BmmincHaM.—8.15 p.m., Studio

Service. Address to be given

by Mrs. George Cadbury
(President of Free Church
Council).
Bour~epmouTH.—3.30 p.m., Sym-
phony Concert. 915 p.m.,

Chamber Music and Art Songs.

MsncuESTER.—3.30  p.m., Harp,
Soug and Vioiin.
Monday, January 25th.
Bramincaay. —7.20  p.m., Organ

Recital relayed from the Town
Hall.
MaxcnesTerR.—9 p.m., An Hour of
Robert Burns.
Nrweastie.—8.30  p.m.,
Concert.
ABERDEEN.—8 p.m., Burns Night.
Centenuary of Peterhead Burns
Club, relayed from Temple
Masonmic Hall, Pcterhead.
Griscow.—8 p.m., Burns Night.

Brahins

Tuesday, Janunary 26th.
Loxpox.—8 p.m., Band Music by

Living  British  Composers.
9.25 p.m., Radic Military
Tattoo.

Berrast.—8 p.m., Song and Light
Instrumental Music.

Wednesday, January 27th.

Loxpon.-—8 p.m.,, Mozait Pro-
gramme.
BiraingHaM.—7.20 p.m., Choral

Concert, “Dido and /Kneas,”
relayed from the Town Hali.

Carpirk.—7.30 p.m., Variety Con-
cert, relayed from the Rhondda
Institute, Tonypandy.

Neweastie.—8 p.m., Ballad Con-
cert. £

Grascow.—8 p.m., Symphony Con-
cert.

2

Thursday, January 28th.

: Carptrr.—8 p.m., Famous Love

Scenes.— 1.

i MancHESTER.—7.30  pm.  Hallé
Concert, relayed from Free

Trade Hall. 8.20 p.m., Lanca-
shire Talent Series.—(6) Con-
tribntion by Blackburn.

Neweastie anp 5XX.—7.30, Con-
cert.

Friday, January 29¢h.
Loxnpox.—9.30 p.m., TPiauncforte
Recital by Supellnikoff.
ABLRDEEN.—8 p.m., Ballad
Orchestral Concert.

and

Saturday, January 30th.

Bowrxemourn.—8 p.m., Burlesque
and Varicty.

CArRDIFF.—8 p.m., Sea Sprat.--II.

Arerpren.—8 p.m., Concert Opera,
‘“A Romance in Spain.”

BeLrasT.—8 p.m., Variety.

4
2
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to do than onme man can be expected to
cope with if development and rescarch
are to receive an adequate share of his
attention.

[oleRNe]

Closer Co-operation.

A number of additional changes in
engineering organisation are to be made,
consequent on Mr. Ashbridge’s appoint-
ment, and liaison between the various
departments and sections will be as close
as possible. The strengtliening of engin-
eering efliciency should be reflected in
an all-round improvement in the work of
broadeasting, and in the ~perfecting of
transmitting equipment.

Q000

Cardifi’s Birthday.

On February ¥3th the Cardiff Station
will celebrate 4ts third auniversary with
a special programme which is now being

planned.  One item of special local
interest will be the appearance of Mr.
Rex Palmer, who will go down from

2LO to sing a song or two and broad-
cast a few words of greeting.

0000

Mr. Palmer’s Early Connection with
Cardift.

When the Company consisted of some
six individuals, Mr. Palmer went down
to South Wales, found the premises for
a station, and fixed up the arrangements
for the opening. A local stafi was
appointed shortly afterwards, but things
did not work smoothly and Mr. Pahner
had to go down ugain and carry on as
station directov (pro tem.) for six weeks.
Ilis coming visit will (herefore interest
the older body of listeners.

000UL

Listeners in South Wales.

If ever the power of any British Lroad-
casting station were to be increased, the
Cavdiff station would merit, perhaps, first
consideration. It is probable, however,
that the Postmaster-General would raise
an objection to putting up Cardiff’s
power on the score of shipping interests;
although it would uot be surprising to
learn that the mind of the B.B.C. had
already Dbeen exercised over the question
of listeners' interests in South Wales,
but the results of its proposals for over-
coming the difficulties had not been very
encouraging.

0000

Special Measure Required.

Wales is difficalt to serve from the
Cardiff station. Broadcasting is very
popular in the Rhondda Valley, but
nearly a million people only fourteen
miles distant have great- difficulty in
getting crystal reception from Cardiff.
In the other direction the station serves
Bristol fairly well. Tt is the mining dis-
trict for which special measures should
be devised to provide listening facilities,
as Droadcasting could do much to
brighten the lives of the miners and
their families.
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WIRELESS AND

A Carrier’ Current
System on

American Trains.

JOR a number of years
the American rail-
ways have Dbeen  ex-

perimenting in co-operation
with various radio manufac-
turers to determine the
advantages and limitations
of wireless in tackling rail-
way problems.

The application of carrier-
current equipment to com-
municate between the front
and the rear of long freight
trains is now being experi-
mented with on the Virginian
Railway by the Westing-
house Electric and Manufac-
turing Company. The course
of the railway lies over the

Wireless
World

10r

RAILWAY.

The cab rocf of an electric locomotive on the Virgimian Railway, showing the aerial mounted on

porcelain insulators.

The overhead power wires are used for carrier current signalling beiween

the front and rear loromotives of long freight trains.

The transmitter and recelver are contained in & singie cabinet.
panel, while an external view of the instrument is seen on the right.

Oa the left is a rear view of the

Allegheny and Blue Ridge
Mountains, and a part of this
line covers a gradient of x
in 50 with numerous curves
and tunnels. On a portion
of this difficult line, which
has recently been electrified,
it is customary to run one
locomotive at the head of the
train and a helping locomo-
tive at the rear. The
primary problem is to get
synchronous action between
these two locomotives, par-
ticularly in starting and

stopping.
Under  steam - operating
conditions this is accom-

plished by the rear locomo-
tive allowing the throttle to
remain partly open, _thus
picking up some of the slack
of the train. When the for-
ward locomotive starts, the
motion of the train becomes
evident to the engine-driver
in the rear; he has simply
to increase throttle opening.

Obviously with electric
propulsion it would be un-
economical to follow the
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Wireless and the Railway.—

same procedure. Furthermore, the air whistles on clec-
tric loecomotives do not carry as well as steam whistles
on stcam locomotives. ‘L'hus, the goods trains on the
Virginian railway being approximately one mile in length,
it 15 often impossible to hear the whistle from one end
of the train to the other.

In an attempt to solve the problem, it was decided
to experiment with a carrier-current signalling system,
and two transmitters and receivers were constructed. The
early experiments showed that a railway carrier-current
system must be extremely ruggedly built to withstand
the vibration encountered. Accordingly, both the trans-
mitter and receiver were redesigned. The ensuing tests
were so successful that permission was sought and obtained
from the Vieginian Railway to give the apparatus a
practical test on their electric locomotives.

The Systemv in. Operation..

Both transmitter and receiver are mounted in steel
bexes, and all components are very rigidly made. The
particular autfit used was primarily designed for both
Mosse and telephony, but Morse signalling is preferved,
so that the apparatus now installed does not provide for
telephony.

To the cab roof of the locomotive a small signalling
Lox is attached, out of which bhox hangs a rope-similar
to- the ordinary whistle cord.

The third unit of the installation is a motar generator
furnishing the high-voltage output for the plate supply
to the transmitting vacuum tubes. Tt is driven either from
a storage battery or from an external source of power.

JANUARY 20t 1026.

The transmitter and receiver are connected at will to
an aerial mounted on insulators above the locomotive,
and close to the trolley wive. In the experimental instal-
lation it is possible to operate the equipment from one
end of the cap only, hut in linished installations an
operating - box and loud-speaker would be installed in
both ends of the cab.

The electrical circuits used are very similar to those
employed in regular communicaron. The transmitter con-
sists of a 5o-watt master oscii tor valve operating two
50-watt power amplitying valves in parallel. The signal-
ling is effected Ly a remotely controlled relay. The
receiver consists of the necessary tuned circuits with a
detector and two low-frequency amplifving valves. The
H.T. batteries are self-contained, and the filaments are
operated from alternating current.

In operation all that is necessary when the driver
wishes to signal 1s to pull down the signalling cord half-
way. This starts the motor generator and sends high-
frequency current out over the system. Oun pulling the
rope all the way down the ourput is modulated by a
500-cycle modulator, producing a note-in the loud-speaker
at the other end ot the train. By using a code of signals
similar to that used for whistling, anv message can he
transmitted. TFurthermore, the signal can be acknow-
ledged, and communication carried on in the opposite
direction.

The advantages of this system ace obvious, particu-
larly by reason of the fact that the only equipment needed
is that on the locomotives. It is probable that any ather
communicating system would inYolve equipping all the
rolling stock. ]

INTERFERENCE WITH RADIO

ERY shortly after the introduction of broadeasting
it was found in almost all German towns. that
very unpleasant interference with radio reception

was caused by the electric tramways. The reason for

such interference was investigated as long ago as two.

years by F. Lppen, who found that the weak current
usedd for lighting the cars was the cause of the interfer-
ence.  During the daytime, therefore, the interference
didl not generally occur, nor was it produced in the even-
ing except when the intensity of the current was less
than about 1 or z amperes. This limit of current intensity
depended further upon the metals which touch each. other
at the current brushes of the car, anrl the conditions were
specially .unfavourable ia the case of those cars with
brush ‘contacts of aluminium. Carbon brushes, however,
are advantageous, and for this reason the cars of the
tramways at Irankfurt-a.-M., for example, have had
carbon sliding contacts fitted on their current brushes.
with the result that the interference with reception caused
by the trams has since totally disappeared.

In Berlin also numerous attempts have been made in
order to determine how the interference caused by electric
trams could best be eliminated. The cars of the Berlim
tramways have been fitted with roller contacts, which, in
general, give rise to less interference than do the sliding
contacts. Another method adopted was the insertion of a
large condenser of a capacity of about 30 mfd. hetween
the brushes and the earth connection. This method has
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been applied to-about twenty-two cars of a Berlin system,
and 1s spid to have been found satisfactory. With trials
at other towns where the cars have not roller, but sfiding,
contacts, it was found, however, that the.cendensers
were not of much use, and the plan is now seriously
entertained of fitting all the current brushes with carbon
sliding contacts, which has the added advantage that
the supply wire is not worn nearly so much as is the case
with the metal current brushes. H K.

GERMAN BROADCAST LISTENERS.

HE number of German broadcast. subscribers in-

creased again considerably on December 1st. The
total number of listeners-in subscribing on December 1st
was 966,804, an increase in November of 53,028, 7.¢.,
1,768 new subscribers daily. ‘The greatest increase is
shown by Berlin with 23,257 new subscribers, so that
the Berlin transmitting zone now includes 417,749 lis-
teners. The Minster-Dortmund-Elberfeld transmitting
zone has secured 10,613 new subscribers, and has now
a total of 71,798 listeners-in ; and Hamburg has 5,393
new subscribers (total for 1LHamburg—Bh:emcn—l?:h!,no\'er,
118,618). Nearly as great an increase is shown by Breslau
with 4,020 new listeners, who come chiefly within the
range of the newly opened Upper Silesian transmitting
station at Gleiwitz.
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A Review of

THE FORMO DIAL.

A reduction gearing of 200 to 1 is
obtained by means of a worm drive oper-
ating on the toothed edge of a nickel-
plated brass disc in the new Formo
instrument dial.

Tuning positions can be recarded on the
Formo fine tuning dial.

The dial, which is slightly larger in
diameter than the usnal size, is provided
with a white circle divided into 180°,
and by means of an indicating plate
tuning positions can be recorded. A
grub serew attaches the dial to the instru-
ment spindle, and a useful feature is the
provision of a liner for the hole so that
the dial can be used with either threaded

or plain spindles,
0000

TUDORADIO A.C. MAINS UNIT.

The listener whose house is wired with
A.C. supply usmally regards himself as
unfortunate inasmuch as the mains are
unsuitable either for battery charging or
supplying the plate potential for oper-
ating the receiving set. With regard to
using A.C. mains for H.T. supply, the
Tudoradio Co., Ltd., Tudor Works, Purk
Royal, London, N.W.10, have designed a
unit which if connected up by means of
a socket to the lighting circuit will pro-
vide at its three output terminals a suit-
able voltage for operaling both detector
and amplifying valves.

The experimenter has already devoted
much attention to producing rectifying
apparatus that will perform this duty
satisfactorily, and it is generally admitted
that single wave rectification on a 50-

103
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the Latest Products of the Manufacturers.

cycle supply is unsatisfactory and pro-
duces a hum on the transmission which
is difficult to remove. One was therefore
naturally a little prejndiced when testing
this unit. A four-valve set consisting
of a ligh-frequency amplifier, detector
and two optional L.F. stages was used
for the test in conjunction with a loud-
speaker using the average aerial for
reception at a distance of some fourteen
miles from a broadeasting station. It

CrEERRoiE)
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Tudoradis A.C. unit for deriving H.T.

supply from A.C. mains.

was with some surprise that its was found
that not only could the set be used with
H.F. and detector valves, but that both
of the low-frequency amplifiers could be
brought into operation without an appre-
ciable hum being discernible.
Loud-speaker reception from a local
station can Le carried out with the unit,
whilst with distant signals where the
strength is inclined to be wealk 1t was
roticed that a slight hum did ex'st.
A.C. hum, if present, is readily observed

WWW.americanradiohistorv. com

when using telephone receivers, and using
the receiver as a three-valve set con-
nected to a pair of telephones deriving
H.T. from the unit, distant stations could
be listened to with practically the same
ease as when a dry cell battery supplied
the H.T. potential.

The design of the unit follows standard
practice, and consists of a transformer
with two secondaries for providing plate
potential and filament heating current tor
the rectifier valve. A choke coil is in
sevies with the output, and is bridged
with a bank of coudensers forming a
smoothing or filter circuit. The valve
recommended by the makers is the
B.T.H. B6 with grid und plate pins
bridged.

0000

THE SPARTA L.F. INTERVALVE
TRANSFORMER.

The design of the Sparta Ironeclad
intervalve transformer manufactured by
IFuller’s United Electric Works, Ltd.,
Woodland  Works, Chadwell Heath,
Essex, departs from the more usual prae-
tice of adopting a core made up from
stampings. In this instance the centre
core. which is about 4in. in diameter, is
built up with moderately fine soft iron
wire of a suitable length so that when
iuserted into a cast-iron box a closed mag-
netic circuit is produced.

The winding s very carefully wound
on layer Ly layer with a th'n paper cover-

Sparta intervalve transformer. The mag-
netic circuit is ctosed through the cast-
iron screening box.
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ing between each layer. The winding is
not. impregnated with wax or other insu-
Jating, material, which would have the
effect of increasing its capacity excepting
at the ends, so that the entire spool is
scaled and rendered impervious to mois-
ture. Iinamelled wire is used for wind-
ing, though the ends are terminated with
a number of turns of fine silk wire
inserted probahly for the purpose of pre-
venting breakdown of the end turns when
connected in a circuit carrving radio
frequency currents.

This component is compact, can be
easily mounted in a set, and may Dbe
relied upon to give good performance.

0000

A.J.S. CHOKE AMPLIFYING UNIT.

The choke coupled unit of A. J.
Stevens & Co. (1914) Ltd., Walsall
Street, Wolverhampton, is designed so
that it can easily replace transformer
coupling without modifying the existing
layout of the components of a receiver.
The additional apparatus, consisting of
coupling condenser and grid leak, are
mounf{ed on an cbonite panel, secured to

CHOKE UNJT -
I STAGE

The A.J.S. choke coupling unit, type

Al is fitted with a condenser bridging

the winding of the choke coil, coupling

condenser and grid leak. Connections

are made to four terminals so that the
unit can replace a transiormer.

the top of the iron core choke, and four
terminals are provided so that the unit
can be connected in circuit in exactly the
same way as an intervalve transformer.

The choke coil consists of a spool of
wire, liberal in size, set up around a
core, in the manner adopted in intervalve
transformer construction. A special choke
coupling unit is supplied for use between
a_detector valve and the first note mag-
nifier, fitted with a by-pass condenser
bridging the choke winding. Mica is em-
ployed as a dielectric. The grid leak,
which is mounted in clips, is shown to
have a value of 2 megohms.
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THE SOLCLIP CONNECTOR.

To produce a reliable junction in instru-
ment wiring in the form of a “T " joint
necessitates the bending of one of the
wires into ““ L " {ormation to increase the
arca of contact. Joinls of this sort rather
detract from {he appearance of the instru-

An enlarged view of the ‘- Solctip ' con-

nector. (A) Is a small brass cylinder
to facilitate the soldering of square wire
to the stem of a terminal. Anotier type
is shown in (8) for making a ** T " jo.nt,
while (C) is the small plug of solder
which, when heated, exactly fills the joint.

ment wiring, and some experimenters
thevefore prefer to merely touch the wives
in contact, bonding them together by a
liberal application of solder. Such =«
joint is, however, liable to break when
subject to vibration, wihile the solder
after a while becomes brittle.

Messrs. Cooke & Whitfield Wireless,
Lid.. of Birmingham, are placing on the
nfarket under the name of * Solelip ”’
small brass connectors which are manu-
factured by Dale, Forty & Co.. Ltd., and
suitable for holding together *“ T " joints.
To simplify soldering, small pellets of
solder are supplied with the connectors,
together with a tin of Fluxite. A solder
pellet is inserted in a hole in the clip,
and when heated just fills the joint.

Another tvpe of ‘““Solelip’™ 1is also
prodnced for securing a connecting wire
to the threaded stem of a terminal.

cooo

THE SANGAMO CONDENSER.

The Sangamo condeuser is moulded in
Buakelite, completely excluding moisture
and protecting the plates from damage.
A section of the condenser is shown in
the accompanying illustration, and it will
be seen that the plates are completely
bedded in the insulating material.

Screwed terminals are provided on both
sides of the condenser so that several con-
nections can be brought together, or alter-
natively the screws can be removed and
a stiff wire passed right through the
threaded hole, good contact being ensured
by a tonch with the soldering iron.

The attractive appearance presented by

A section through the Sangamo
condenser.
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the clean brown Bakelite moulding recom-
mends the use of this condenser apart
from its reliability, No means are pro-
vided, however, for sceuring it to panel
or baseboard, but it can be supported
guite well on the wiring. Sangamo con-
densers are a product of the British San-
gamo Co., Ltd., Ponders End, Middlesex.

0000

WIRE-WOUND ANODE RESISTANCE

The Varley Magnet Co., of Woolwich,
S.E.18, have recently produced within
the standard dimensions of the asual clip-
in anode resistance, a series of ire-
wound resistances saitalils for wuse n
resistance-capacity coupled circuits.

The winding is arranged as a spool con-
sisting of a nmumber of single lavers with

The Varley wire wound anode resistance.

waxed paper insulation and the resistance
wire is silk covered. This anode resist-
ance is suitable for use in resistance-
coupled low-frequency amplifiers, and is
obtainable in resistance values up to
100,000 ohms. It is suppled compleie
with an ebonite base piece, nickel plated
ciips and terminals.

CATALOGUES
RECEIVED.

“alk, Stadelmann and Co., Ltd.”" (83-
93, TFarringdon Road, London, E.C.1).
68-page cataloguo of Efesca components
and Efescaphone receiving sets.

0000

‘“ Fuller’s United Electric Works,
Ltd.” (Woodland Works, Chadwell
Heath, Essex). Catalogue 315 E, velat-
ing to Sparta radio accessories.

oo

“.J. H. Taylor and Co.” (Macaunlay
street,  Huddersfield). “Reliability ™~
\Vireless Guide No. 2, a price list of wire-
less apparatus by reliable makers.

ccoo

“ Goswell Engiveering Co., Ltd.”” 95-
98, White Lion Street, London, N.1).
Leaflet describing the Quality electric
soldering seb.

0000

“ Seagull, Limited.” (Regent House,
Kingsway, W.C.2)) Catalogues of
““ Seagull **  components, including the
choke capacity coupling and the low-loss

tuner.

oocoo
“ Rotax (Motor Accessories), Ltd.”
(Rotax Works, Willesden Junction,

N.W.10.) Art catalogue descriptive of
‘“ Rotax " wireless broadcast receiving
equipment, dry batteries, and accumu-
lators.
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Brain Waves of the Wireless Engineer.

sists of a thin sheet of metal foil, carried
on the upper surface of the base I
The mercary is contained in a vessel

Aerial System.
(No. 221,825.)
Application date . Sept. 11th, 1924

Convention date (Germuny).: Sept. 11th,
1923.

The Telefunken Company describe in
the above patent specification an antenua
system comprising a receiving antenui
proper and one or more shielding antenua
of larger dimensions thun the receiving
antenna erccted hetween the recetving
antenna and the direction or directions
from which it is desirved to eliminate dis-
turbances and coupled to the receiving
antemma. The distance between the receiv-
ing antenna and the screening antenna or -
antenne 13 made less than a quarter of
a wavelength, so that the whole system
may be erected upon a comparatively

small piece of ground.
Eo
% g :
(No. 221,825.)

Dirzctional aerial system.

Eq
A

—_—

The wrrow A represents the direction
from which it is desired to receive the
signals, while disturbances coming from
the dirvection of the arvow S are to be .
eliminated. E, is the receiving antenna
and E  the screeping antenna, which is
closely tuned to the same wavelength as
E, and is also substantially similar tao,
but larger than, Ii,. K is an aperiodic
circuit coupling E, to E.

0000

Variable Condenser.
(No. 241,806.)

Application date October 25th, 1924.

Mr. J. A. Williains describes in the
above patent specification a variable con-
denser in which mercury is maintained
under pressure in a compartment of large
surface area and very small volume
formed between a pad of rubber D and
a base of non-conducting material I’
covered with mica to form the dielectric,
the mercury being forced therefrom to
vary the capacity by varying the pres-
sure on the upper surface of the pad D.
The fixed plate of the condenser con-

Variable condenser with mercury electrode.

I of resilicnt material which communi-
cates with the compartment beneath the
rubber pad D through passages A, &'
The pressnre over the upper surface of
the pad D is varied by rotating the
spindle B, which acts on a series of plates
C resting on the rubber pad.

oo0CO0

Tapped Coil Crystal Receiver with
Optional Valve Amplifier.
(No. 241,656.)
Application date August 18th, 1924.

Mr. J. Gaunt describes in the above
patent specification a tapped coil crystal
receiver adapted to be used without low-
frequency amplification by using ter-
minals E [ or with amplification by
using terminals G H.

The set is tuned by plugs attached to
the aerial A and earth B. The coils A',

B! are separatc, and a loading coil may
be inscrted between the terminal sockets.

The terminals, tappings and valve ton-
tacts are formed as eyelets.

Bl
=
-

Crystal receiver and amplifier.
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Hornless Loud-3peaker.
(No. 242,362.)
Application date August 11th, 1924,

The Western Electric Co., Ltd., de-
scribe in the above patent specification
a modification of their well-known
““Kone ” loud-speaker, consisting of au
acoustic device comprising a large divect-
acting vibratory member whose mass per
unit area increases progressively {rom
the point of application of the actuating
force.

A large direct-acting double conical
diaphragm d, one-side of which is trun-
cated and open, or closed, is securzd to
an annular member @ in any suitable
manner.

To the apex of the conical diaphragm
is connected the veceiver uwnit » by a rod
b. The casing for the vibratory system

s« Kone'’ loud-speaker modification.

is preferably made of wicker and for
convenience is made in three parts, a
frame f, a cover ¢, and a rear cover g.
The frame portion f is preferably woven
over vings A and I, leaving a central
opening in the rear, which is closed by
the portion g, held in place by spring
clips. The basket-like cover ¢ is prefer-
ably conieal in shape.

Double cone dia-
phragms from 9in, to
44ft. in diameter,
coustructed as herein
described, have leen
found to give oxcel-
lent results.

A practicable size,
however, is one hay
ing a diameter of
about 18in. and an
insert  approximately
Qin. in diameter, the
insert being made of

thin glazed drawing

paper and the other

portion of the face

and the truncated

member of Dblatting
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paper. The actual materials to be used,
however, are not so important,

The central portion should be made as
light and stiff as possible, the lighter and
stiffer the better.

0000

High-Frequency Signalling System.
(No. 241,417.)
Application date Dec. 1Tth, 1924,

Dr, Marten Johann Iluizinga describes
in the above patent specification an
improved high-frequency signalling sys-
tem for wireless or line telephony or
telegraphy of the type in which there is
no carrier-wave radiated at intervals
between signals, that is, during the time
that the high-frequency current is not
modulated, no wave is radiated, or only
a very feeble one. .\ccurding to the
invention, a radiating circuit is connected

London, S.W.10.

(October, November, December, 1925.)
Great Britain : 2CC, 2FK, 2FM, 2FU,
2GY, 2JJ, 2JU, 2LZ (r/T), 2QB, 27T\,
2VS, 2VL, 2XV, 2ZF, 5FT, 5l X, 5KU,
5581, 5WV, 5X0, 5YI, 617, 6VP, 6YU,
6ZM. U.S.A.: 2KG, 2BL, 2AGQ. 1RD,

ICMX, 1ATR, 8ALF, 8ALY, 9DYY,
WQO, WIR, WIZ, France: 8DK, 8I'P,
8GW, 8GZ, 8JC, 8NA, 8RZ, 8AIX,
8PKX, 8YOR.. Holland: PB3, 2PZ,
OEA, OEz, OKS, PCLL, PCUU.
Italy :  IAS, TAU, IBW, IMT,
IRG  (r/1). Miscellaneous: B K5

B 2K, B 6G, SMYYV, SMTN. SMUI,
POF, 8LDR, 8CAX, 8ZB, 8MB, 7XX,
LSI, CS.0.K.I, EAR.2I, BZ IBD,
BZ.1MC, BZ.5AB, (BY, CRP.
(0-v-1.  15ft. indoor aerial.)
J. B. Kaye (5BT]).

West Norwood, S.E.27.

Great Britain: 24EY, 2AKG, 2BL,
2DA, 2EC, 2FM, 2GU, 2JB, 2JP, 2QB,
2QV, 2TO, 2XV, 2ZB, 5BY, 5DK, 5EC,
5GN, 5HG, 5HJ, 5HX, 5K0, 5KU, 5LF,
5MO, 5RQ, 5RZ, 581, 58K, 587, 5WQ,
6D0, 6ER, 6FA, 6FQ, 617, 6JB, 6LJ,
6PG, 6RW, 65U, 61D, 6UZ, 6VP, 6XG,
6Y(C, 6YQ, 6YU, 6YV. G.I.: 5NJ,
sOMUT. TIrish Free Stute: 11B. TFrance:
7VX, 8CA, 8GI, 8JD, 8JR, 8DK,
8DUCH, 8JC, B8IL, 8MMP, S8PEP,
8PKX, 8PM, 8RZ, 8SST, 8TH, 8TOK,
8XH, 873 Germany : KPL, K7, 18,
L4, W4. Norway: 1A, 4X. Finland :
2C0O, 2ND, 2NX, 5NF. Belgium: (2,

E9, G6, K2, L9, 82, U3. V2. W3. Hol-
land : 0CZ, 0GG, OPX, 2PZ, 12BR.
Denmark : 7ZM. Switzerlund : 9AD,
9BR, 9KD, 9RNA. Yugosluvia: 7XX.
Spain : E-1BH.  Various: GB1, GB2,
P-1AB. L. H. Thomas (6QB).
London, N.l10.

sreat  Britain: 25U, 2B, 2BM,
2BAV, 204, 2GG, 26W, 26Y, 2GZ,

21v, 217, 2JU, 2KG. 2MI, 20C, 20M,
20N, 2QU, 2RK, 280, 28T, 28V, 287
2UA, 2UV, 2VL, 2V0, 2VR, 2VSs, 2V,
2VX, 2WS, 2X0, 2XV, 274) 22X, 5AR.
58Y, 5CB, 5('F, 5CP, 5T, 56\, 5HT,
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to two model points in a local oscillating
circuit, or to two points at which the
voltage is always the same in magnitude
and phase.

Suppression of carrier wave in intervals
between signals or speech. (No.241,417.)

Calls Heard,

Extracts from Readers’
Logs.

51IS, 5NJ. 50W, 50X, 50Y, 5PD, 5QV,
5S0. 5SR. 5TV, 5TR, 5UL, 50UV, 5VP,
5\WX, 5XW, 5XY, 5YK, 5YM, 5ZG,
6B1%, 680, 6CT, 6DA, 6FK, 6GW, 6HY,
6JJ, 6]V, 6KA, 6LL, 60P, 6PL. 6PT,
6PU, 6TX, 6U0, 6VX, 6WG, 6WQ,
6XR, 6YG. 6Y.J, 6YK, 6YQ, 6YS, 6YT,
6Y1", 6YV, 6YW. Frauce: SAE, SBF,
8BG:M, S8BN, 8BO, 8('H, 8CT. 8DK,
8Fl, 8KEU, 8FN, 8GB, 8HG, 8HU, 8IK,
8IL. 8N, 8TOK, 8UOU, VO, 8VW,

8VX, 8WAL, B8YNB, 8ZB, B8ZEB.
Spain: EAR1. FAR2, EAR6, EARS,
EAR21, EAR22. Haly: 1AS, 1FP, 1GB,
1GW, 1IMT, 1INO, 1RG, 3TR, 4AS.

Sweden : SMRG, SMTN, SMUT, SMUK,
SMVY, SMWF, SMXU, SMYY, SMZS.
Norway : LATA, NW4X. Denmark :
7BJ, TEC, 7Q¥, 7ZM.  Belgium: K4,
19, 4KR, B7, J22, K14, 4YZ. Ger-
many : K4, Y4, Y5, 7Z7. Hobund:
OFL, OW(, 0ZM. Finland : 2NCA,
2NCB, 2NM. 2NN, 3NO, 3NU. Egypt:
I1BH, 3J.J, 300. Yugo-Slavia : 7XX,
7XZ. Others: A3, (B8, WX5M, G4HA,
GFUO, GFUP. J. Hum.
(0-v-0, 0-v-1.)

Lichfield.

(November 29th to December 3lst.)

Great Britain: 6AH, 6YUT, 6JW, 5YI
(all telephony). U.S.A.: 1CKP, 1ICMP,
1ISW, 1AXA, 18I, ICH, 1ZA, 1YB,
1BGQ, 1AO0I, 1CMX, 1AYA, 1BVL,
1AAP, 1AMD, 1G4, 2XE, 2AKY, 2AFO,
2CKL, 2EM, 2MK, 2BIR, 2CVJ, 3YX,
3BSS, 3BZ, 3PY, 3BVA, 4JE, 4BV,
417, 4RR, 5ACL, 57ZA1, 8DGP, 8DGIL,
8BZK, 8AUL, 8DFR, 8BWW, 8ALY,
8DTO, 8DIA, 8DEM, 9DQU, 91JI, 9FF,
9BAZ, 9ZA, 9AVJ, 9EGH, 9ADO,

JANUARY 20th, r920.

Energy is radiated only when the
frequency of the oscillations of the local
circuit, or both, are modulated.

As shown in one example, oscillations
are produced by a thermionic valve con-
nected to three points of the coil that
forms a closed circuit with the condensers
¢, and C,.

These two condensers are connected
together and form a push-pull-condenser
microphone. To this end a movable dia-
phragm that vibrates with the speech
waves is interposed between the two rigid
plates, so that on opposite sides of the
movable  diaphragm  condensers  are
formed the capacity of which is either
veduced or increased, whilst the capacity
of the other is increased or reduced.

Owing thereto, the total capacity in the
closed circuit remains the same, therefore

the frequency of the circuit is not
altered.

9BHT, 9DNG. Canada: 1DD, 1DQ,
1AR.  Australia: 3AK, 3BD, 3BM,
2CM, 2BB. 3LM, 3YX, 5BG. South
Africa: A6N, A3E, A4Z. Philippines :

1HR, IFN, NAJD, NAJI.
China : S8LBT, 8QQ. New Zealand :
2AC, 2XA. Mexico: 1AA. Brazil : 5AA.
Argentine : FH4. Scandinavia : SMXTU,
SMZZ, SMUV, SMZzS. SMUI, SMVJ,
5NB, 2NX, 2NN, 2010. LAlA, LA4XN,
SGT, SKA. Various: GFUP, NTT,
GHA, EI1BH, IDH, PC7, LXI1, DA,
4AV, NEQQ, I2BB, LS1, EGEH, BER,
SCS, DIBT, NDX, I'A2.
. G. 8. Samways.

Dublin. .

(December 7th to January 4th.)
Australia : 3X0, 6AG. New Zealand :

French Indo-

4AR, 4AV. Jupan: 1PP. Honelulu:
6BUC. South Africa: A4Z, A6N,
Canada : 1DQ, 2BG, 3KP. Brazil: 1AB.

Porto  Rico :
U.S.A.;

4JE. Palestine: 6ZK.
1AAP, 1ACI, 1ACW, 1AEI,
1AGQ, 1AGS, 1AIU, 1AJO, 1AMF,
1ATJ, 1ATV, 1AWB, 1BAD, 1BDH,
1BIG, 1BGC, 1BS, IBXF, 1IBXII, IBYX,
1BZ. 1CAB, 1CAW, 1CI, 1CKP, 1CMP,
1CMX, 1C0, 1COE, 1GR, 1HJ, 111,
ISW, IXM, 2AAN, 2ACP, 2ACS, 2ACY,
2AJQ, 2ANP. 2BL, 2BW, 2BW A, 2BXJ,
2CRB, 2CUB, 20XL, 2CYX, 2HH.
2KG, 2KR, 2KU, 2MK, eMU, 2QU.
2RW, 2TP. 2UK, 2XQ, 27T, 3AQL,
3AUV, 3BMZ, 3BTA, 3BWT, 3BVA,
3CEL, 3DH, 3HG, 370, 3JW, 3LJ,
3LW, 3PS, 3SK, 3TE, 3ZR, 3ZM,
3AVK, 4ES, 4FA, 4RM, 5ACL. 5AFD,
5AGN, 5ALZ, 5ATT, 5KC, 5JF, 5MI,
5VA, 5YD, 5ZAT, 6CGV, 60I, 7GR,
70Z, 8AC, 8ADE, 8AFQ, 8ALS, 8ALU,
8AME, 8BAU, 8BD, 8BDC, 8BI, 8BKM,
8BPL, 8BWVW, 8CNX. 8DAA, 8DAN,
8DGJ, 8J0, 8UL, 9AZL, 9BFP, OBHIT,
9BHT, 9BNA, 9BUP, 9BVH, OBZI
9CIP, 9DBB, 9DZ, 9EJI, 9XI, 9ZT.
Madeira : P3FZ. Rassia : RCRL, RRP.
Aorocco: 1ZV, AIN, MAROC. Un-
known : 3EX, EGEH, FT1, ZSF2, L6C,
SP, L1JW.
D. M. and D. F. O’Dwyer.

(0-v-1. 25 to 50 metres.
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Definitions of Terms and Expressions commonly used in Wireless

Telegraphy and Telephony.

This section is being continued week by week and will form an authoritative work of reference.

Resistance-Capacity Counpling. A method
of connecting the three-electirode valves
of a resistance amplifier in cascade by
means of resistances. A high resist-
ance of the same order as the internal
impedance of the valve is connected be-
tween the positive terminal of the high-
tension battery and the plate of each
valve.  The ‘signal oscillations which
have been amplified by any one valve
flow through the plate ves'stance of
that valve, and in consequence an oscil-
lating potentinl is set up across the
resistance.  This oscillating potential
is applied to the grid of the next valve
in the series through the medinm of a
grid condenser, which allows the oseil-
lations to pass but prevents the H.T.
voltage from reaching the grid. A
grid leak is connected between the grid
and the negative end of the filament
in order that the grid shall not accu-
mulate too large a negative charge and
render the valve inoperative.

A coupling of this kind is particu-
larly suitable for low-frequency ampli-
fication. as it gives equal amplification

-O+H.T.
ANODE +H.T.
RES!STANCE > “H.T.

1 |
- O+
Resistance-capacity coupled valves.

for all audjo-frequencies and is thus
conducive to distortionless amplifiea-
tion. It is also snitable for ligh-fre-
quency amplification for the longer
wavelengths, 7., from 1,000 metres
upwards. Tt does not give good ampli-
fication at short wavelengths because
a large proportion of the signal oscil-
lation is by-passed over the resistance
by the inter-clectrode capacity of the
valves.  On aceount of the potential
drop across the resistance higher plute
voltage supply is necessary than with
other types of coupling.

Resistance Drop. The potentiol drop
in a circuit, due to the resistance,
which occurs when a current flows.
This is given by the product of the cur-
rent-und the resistance.

See 'R loss.
See Seeciric RESISTANCE.

Resistance Loss.
Resistivity.

Resistor. A conductor having consider-
able resistance introduced into a circuit
for the purpose of adding resistance.

Resonance (in electric civeuits). Reson-
auce is said to occur in an electric
circuit when an alternating potentiol
whose frequency is equal to the natural
frequency of the cireuit is applied to
its ends. Resonance can only oceur in
a circuit which possesses both induct-
ance and capacity, and ¢ complete re-
sonance '’ is said to take place when
the frequency is such that the inductive
reactance is exactly equal to the capu-
city reactance. Since these two quan-
tities are opposite in sense (the former
represents a lagging curvent and the
latter a leading current), the resultant
reactance of a circuit in complete re-
sonance is zero, and therefore the cuv-
rent drawn from the supply is in phase
with the voltage.

If / is the frequency, L the induct-
ance in henries, and (' is the capacity
in farads, then the inductive reactance
is 2rfL ohms, and the capacity re-
actance is 1/2xfC ochms, and, since
theze are equal when complete reso-
nance occurs, the frequency of reso-

nance is given by f= cycles per

2m 4/ 1.C
second, which is the naturel frequency
of the circuit. A circuit which has L
and C adjusted to give rescnance at
a certain frequency is said to be fune:d
to that frequency. Wireless communi-
cation is based upon this property of
electric cireuits.

The properties of a cirenit tuned to
resonance depend on whether the in-
ductance and capacity are connected in
series or in parallel.  For series con-
nection the impedance of the circuit
is a minimum when adjusted to reso-
nance, being cqual to the ohmic resist-
ance R, whereas for parallel connection
of the inductance and capacity the im-
pedance is a maximum when the circuit

WWAV- americantadiohistorv.com

is adjusted to resonance, being equal
to L/CR, where R is the resistance
of the inductive portion, the condenser
being assumed to have negligible re-
sistance. See Resecror Crrcuir.
Resonance Curve. A graph showing the
relation between current and frequency
in a circuit of fixed inductance and
capacity, a constant voltage at varying
frequency (or  wavelength)  being
applied to the ends of the circuit. For
a geries circuit the carrent reaches a
maximum value at the frequency of

CURRENT

&

|
|
I
)
]
I
]
I
|
1
|
|
|
)
!
;
1

FREQUENCY

2n/LC

Typical resonance curve of a series cir—
cuit at constant voltage.

resonance, and for a parallel circuit it
reaches a minimum value at the fre-
quency of resonance. The sharper the
peak shown at the point of resuvnauce
the more selective is the circuit for

wireless tuning  purposes. See
RESONANCE.

Resonating  Circuit. See  OSCILLATING
CIrcrsT.

Retroaction. See RracTION.

Retroactive Circuit. See REGENERATIVE
Cincurr.

R.F. Abbreviation for radio-jrequcncy.

Rheostat. A variable resistance for con-
trolling. the current in a cireuit, e.y.,
filament rheostat.

R.M.S.
fquare.

Abbreviation for 7rool-meun~

Root-mean-square Value. The effective
value of an alternating current. volt-
age, ete., based on the average heating
value or energy value of an alternating
current. See ALTERNATING CURRENT.

Rotary Converter. An electrical machine
with a rotating armature for convert-
ing alternating current into direct cur-
rent or vice versa.  The armature is
similar to that of an ordinary D.C.

A 5I


www.americanradiohistory.com

Saturation

10{

Dictionary of Technical Terms.—

dynamo ot motor, but carries slip rings
as well as a commutator, both slip
rings and commutator being connected
to the same winding. The machine is
run as an A.(, synchronous motor,
being supplied with A.C. through the
slip rings, and D.C', is drawn from the
commutator (or vice 7ersa).

Rotating Vectors. A rotating vector is
straight line which rotates with con-
stant angular velocity about one end.
Such a straight line can be made to re-
present fully an ulternating current or
valtage which obeys the sine law. The
vector rotates about its end at a speed
equal to the frequency of the alterna-
ting quantity, and the; length of the
vector is drawn to some scale to repre-
sent the amplitude or magnitude of the

<
h

(Above) Sine curve devel-
oped from a rotating
vector OA. OB = instan—~
taneous value of the
current.

(Left) Current vector OA

lagging behind voltage
vector OV by an angle ¢.

cwrrent or voltage. The projection of
the vector on a vertical straight- line
then represents the instantaneous value
of the current or voltage at any instant,
and the angle which the vector makes
with the horizontal straight line repre-
sents the phose angle of the alternating
quantity at that instant. The vector
makes one complete revolution for each
cyele of the alternating current.

The current and voltage in a circuit
can be fully represented both as re-
gards their magnitudes and their phase
relation by two rotating vectors, one
representing the current and the other
representing the voltage. The lengths
of these vectors may be drawn to some
scale to represent the effective wvolues
of the respective alternating quantities
the angle between them being equal to
the angie of phase difference between
the current and voltage. If V and A
are the lengths of the voltage and
current vectors respectively, and ¢ is
the angle between themn, the power in
the .circuit is VA cos ¢, watts; but
A cos ¢ is that component of the cur-
rent vector which is in phase with the
voltage vector, and is therefore called
the power component of the current.
I'he other component, A sin ¢, out of
phase with the voltuge by 90° (in
quadrature). does not represent any
power, und is called the watiless com-
ponent.

Alternating voltages, etc., which are
to be added together must always be
added vectorially, i.c.; by vectors. See
Vecror Sus and VECTOR DIFFERENCE.

8

: (magnetic). The condition
which oceurs in iron, ete., when mag-
netised to such an extent that farther
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increase in the magnetising force H
doef® not make any appreciable dif-
ference to the flux density produced in
the iron. Saturation point is that
point on the 13-/ curve where the slope
suddenly becomes less steep as the

vialne of H is increased. See B-H
CURVE.
Saturation Current (of a valve). s the

Saturation Curve.
S.C.C.

anode voltage of a thermionic valve
is increased the anode current or plate
current Jncreases also up to a certain
limiting value, beyond which it ceases
to increase for further increase of
anode voltage. This limiting value is
called the **saturation current” and
sometimes in the case of hard wvolves
the ‘ emission.”’

See B-H CuyRvE.

Abbreviation for single cotton
covered,

Screened Aerial. An aewial Leneath which

Screening Effect.

Serondary Battery.

Secondary Cell.

is spread a network of wires to act as
a counierporse.

A sheel of metal placed
between two pieces of apparatus, where
one or both of them carry oscillating
currents, will prevent one from affect-
ing the other inductively on account
of the eddy currents set up in the

screen. If the screen is earthed it will
also prevent any electrostatic inter-
action between the two pieces of

apparatus. See ulso MAGNETIC SCREEN.

A Dattery of accu-
mulators or secondary cells.

A cell in which suitable
electrodes are immersed in an electro-
lyte so that an eleciromotive force is
exerted and a potential difference is
set up Dbetween the electrodes. The
special feature of a secondary cell is
that when it has been discharged and the
chemical changes in the cell have Leen
completed, the cell can be recharged
electrically by driving a current the
reverse way through. the cell and so
reconverting the chemicals to their
original state. The lead-ucid accumu-
lator is the most common example of
a secondary cell. Somelinies called a
‘“ storage cell.” Compave PRrRIMsmY
CvLL or SrEconpary Emission.

Secondary Electrons or Secondary Emis-

Secondary Winding.

sion.  [lectrons which ave given off by
the anode or plate of a thermionic
valve when the ordinwry siream of elec-
trons from the filament (known as
““ primary electrons ) strike it with a
sufficiently high velocity. The resultant
plate current is given by the difference
between the primary elecirons and the
secondary electrons. Sce DYNATRON AND
Krnorron.

That winding of a
transformer which gives out eleetrical
energy. This is quite judependent of
whether the voltage across it is greater
or less than that across the other
(primary) winding.

Selectivity (of a wireless receiver). The

degree to which a receiver is capable of
selecting one particular wavelength to-
the exclusion of others; sometimes ve-

Selenium Cell.

Seli-Capacity  (of

JANUARY 20t 1920

ferred to as ‘‘ sharpness of tuning.”’
A receiver in which the degree of selec-
tivity is low is said to have ‘‘flat
taning ”’ or to be “ flatly tuned.” The
degree of selectivity depends upen the
sharpness of the 7esonance curve of
the tuned circuit : the lower the decre-
ment of the oscillatory cirenit the
sharper is the tuning, Selectivity is
greatly increased by having move than
one tuned circuit. See INTERMEDIATE
Crreurr,

A small cell made up of
selenium and used for wireless trans-
mission of photographs, ete.  The
resistance of the cell varies according
to the amount of light falling upon it,
so that variations of light intensity can
be converted into corresponding varia-
tions of current in a circait.

coils). Electrostatic
capacity exists between the consecutive
turns of all inductance coils used for
wireless tuning purposes and also be-
tween the various layers where multi-
layver coils are used. This is correctly
called the *‘distributed capacity ’ of
the coil, but ils effect is in some
vespects similar to that of a concen-
trated capacity connected across the
ends of the coil, for instance, a coil
without a condenser connecled across
it is tuned to a definite wavelength
called the natwral wavelength of the
coil. The self-capacity of the coil is
defined as the equivalent concentrgted
capacity which would give the same
wavelength when commected across a
coil of equal inductance but without
any distributed capacity.

The  self-capacity or distribuled
capacity itself does not account for ahy
loss of energy in a coil. The losses
which usaally occnr in coils of high
self-capacity are due to dieleciric losscs
in the insulation hetween the turns and
layers of the coil.

Seli-Heterodyne. See ENDODYNE.

HIDDEN ADVERTISEMENTS
COMPETITION.

The * Wireless World " Hidden Adver-
tisements Competition, which is proving
extremely popular among our readers,
will be continued weekly until further
notice. Below are given the solution and
the names of the prizewinners in the
compelilion of January Gth, 1926.

Clue No. Name of Advertiser. Page
1 Powver-Low2 Co., Ltd. o ST |
2 Seagull, Ltd. . - T sa il
3 General Radio Co., Ltd. 8 . 30
4 Mullard Wireless Service Co.. . 7
5 Edison Swan Eleetric Co., Lid. 18
6 S. A. Lamplugh, Ltd. .. T e 23
The prizewinners are as follow :-

J. W. Robiison, Jun., Manchester .. £5
T. R. Caldicott, Fath .. t= as | $2
M. H. Raphacl, Paris .. = oL/

Ten shillings each to the following fowr :
¥. Blackburn, Burnley.
I, J. Yarnall, Bloxwich.
1. Purdie, Glasgow.
H. J. Holmes, Watford.
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Questions should be concisely worded, and

A Simple Method of Improving
Loud-speaker Quality.

J was very inlerested in the circuit given
in your December 2nd issue for ob-
taining wleernative grid and anode
rectification, but I wish to build «
1-v-1 receiver, employing a glug-in
H. P, transformer, and desire, if pes-
sible, to tnelude a simple switching
arrangenient fer alternative grid or
anode rectification, and  should e
glad to Inow «f 1t is possible {o do
this when wsing an H.F. transformer.

.5 K.

It is perfectly feasible to include the
switching arrangement you suggest when
using an H.F. transformer, and the cir-
cuit actually Lecomes very simple indeed,

orld

Caal

“The Wireless \X/o.rld "

Information Dc:partmenr

Conducts a Free Service of Replies to Readers’ Queries.

ieaded “Information Department.”
stamped addressed envelope for postal reply.

grid rectification be used when tuning in
distant stations, whilst on the local or
high-powered stations a very marked in-
crease in the quality given by the loud-
speaker will be obtained by changing over
to anode rectification.

0000

Causes of Flat Tuning.

Why is it that the selectivity of a single-
valve recetver cmploying ancde recti-
Jication 1s greaier thon when grid
rectification i employed, «and the
selectivity of either of these wrvunge-
menls s greater than obtainhle wit)
a crystal receiver? D.A.G.

In the case of a wvalve employing

‘" bottom bend *” or anode rectification, a

nevative bias is placed on the arid in
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far more so than when using any other
form .of H.F. coupling, since auxiliary
apparatus such as H.F. chokes, ete., avo
unnecessary, and an existing recelver -
employing an H.F. transformer can be
converted at the cost of a single-pole
switch and a few minutes’ work w th the
soldering iron. The circuit which we
illustrate in Tig. 1 is quite self-ex-
planatory. With regard to the value of
negative grid bias necessary to cause the
valve to act as an anode rectifier, this
depends on the characteristics of the par-
ticular detector valve used, and it 15 well
to provide oneself with a 9-volt tapped
grid bias battery. It is suggested that

1.—Circuit connections for obtaining grid or anode rectification.

order to bring the operating point on tho
sharpest portion of lower curve of the
grid volts—anode current characteristic
curve. One of the ““ hy-products ’” of this
negative bias on the grid is that o1l grid
~urvent (which is, of course, the cause
ot fat tuning in the grid coil of a valve
employing grid rectification) is effectively
stopped, and so sharp tuning results. Tn
the case of a crystal receiver or of a
erystal rectifier connccted to an H.T.
wmplifier, it must be remembered that a
erystal conuected in series with a pair
of telephones, or the primary of a low
frequency transformer, 1s shunted directly
across a tuning coil and actually draws
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Eacit separate question must be accompanied by a

encrgy from the coil in the form of a

current passing through crystal and tele-

phouea, and this withdrawal of energy
damps down ”’ the oscillations set in
the coil by incoming signals, and any in-

terference with the free oscillution of a

taning system in this matter has a con-

siderable ecfiect in flattening tuning. In
the cuse of a valve rectifier, the damping
produced by grid current can be counter-
acted by the judicious stimulation of
oscillations by a careful use of the reac-
tion coil.

0000
Selective Three-valve Circuit.

{ wsh to bwild « three-valve receiver
employing one H.F. stage, Lut in
order to improve selectivity desire
to employ a loose-coupled acrial cir-
cuit. [ presume. however, that in
orlder to ensure stability I shall have
to control the grid of the I1.F. valre
by means of a potentiometer, and
your advice in this respect would be
greatly appreciated.

In the case of the conventional- re-
ceiver employing an H.F. stage plus re-
action, it will be found that in most cases
a direct-coupled aerial cireuit is em-
ploved, and it is ususly ouly the damp-
ing effect of the aerial which * holds
down "’ the receiver and prevenis it from
bursting into uncontrollable oseillation.
This is really an inefficient arrangement,
since it prevents us using a coupled aerial

circuit In order to improve our selee-
tivity. Many readers get over the diffi-
culty by employing a loose-coupled

aerial eirenit, and bring about stability
by nsing a potentiomeler to give a slight
positive bias to the grid of the H.F.
valve, thus introducing damping into the
grid circait.  Whilst this certainly stabi-
lises the receiver, it is a most ineflicient
method, since in most cases it reduces
the efiiciency of the H.I'. stage so much
that the valve is practically a passenger,
and Dletter results could be obtained by
dispensing with it altogetber. 1In addi-
tion, the fact of grid current being per-
mitled to flow in the grid circuit of the
H.F. valve flattens the tuning of this
circuit and incidentally rejoices the beart
of the manufacturer of H.T. batteries.
The correct method of setting to work
is to climinate the cause of the instability
by ncutralising the stray capacities asso-
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ciated with the H.F. valve, rather than
to employ such doubtful palliatives as
potentiometer control, The circuit which
we illustrate in Fig. 2 will, if correctly
set up, prove to be a remarkably efficient
and selective arrangement, since we
obtain selective tuning both in our aerial
circuit and ‘in the coupling between the
H.F. and detector valves. It it is de-
sired to cut down the number of controls,
un aperiodic aerial coil, of which theve
are quite a number on the market, may
be used instead of tuning the aerial cir-
cyit.  TIn the circuit which we illustrate

Werll
also in freqiency, the latter ranging from
9, few hundreds to several thousand com-
plete cycles per second, it might appear
at fivst sight that the answer was obvious,
namely, that the A.C. or varying fre-
quency was flowing through the loud-
speaker-windings.  Since the lond-speaker
is connected in the plate circuit of the
final valve, this would mean that A.C.
was flowing throngh the filament—anode
pith of the valve. but since we know that
the correct definition of an alternating
enrrent is a current having its direction
of flow and magnitude constantly changed,

‘H.T.

+

™ 3

H.T

| iJL | ...‘
‘ T
Q.P 05 _
| '

0-001 mfd

{
)lf__l—xg

2l
S |
== G.B

Fig. 2.—Selective three-valve circuit.

a single switch is incorporated for giving
optional direct ov loose coupling. With
regard to the construction of the H.F.
transformer, it is recommended that the
details given on page 532 of onr October
21st issue be closely followed out.

Co0CO

Methods of Measuring Capacity.

{ have recently been given a fixed vari-
able condenser designed for shunting
across the oulput of a receiver. 1
am told that this is an ex-Govern-
ment ingtrument and it is marked
tn “Admiralty units.” Cun  you
caxplain what is meant by an Admir-
by unit? B.F.H.

An “Admivalty unit.”’ otherwise known

as a ‘‘ jar,” represents Lhe capacity of a

Leyden jar of certain standard dimen-

sions. One jar is approximately equal to

0.001 mfd. Thus, the 0.0005 mfd. vari-

able condenser used almost universally

to-day in wireless receivers might be

described as having a capacity of half a

jar.

o000

Anode Current.

1 shall be pleased if you can answer the
following query in order to seftle an
argument  between  myself and a
friend. The query is as to the nature
of the current flowing through the
loud-spealer windings; is it D.C. or
4.0.27 J.S.T.

Sinee we know that the current flowing
through the loud-speaker windings is con-
stantly varying, not only in amplitude but
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this wonld mean that during half of each
complete cycle electrons would be flowing
from the highly positive plate to the fila-
ment, which we know is impossible.
The actnal explanation is, of conrse, that
the current flowing in the loud-speaker
windings is a pulsating current, the defi-
nition of this latter heing a current which
although rising and falling (not neces-
sarily vegularly), always remains on one
side of the zero line, and never reverses its
direction.  This holds true only when
actual music or speech is beine im.
pressed on the carrier wave of the trans-

BOOKS FOR
THE WIRELESS STUDENT

Issued in conjunction with * The Wireless World.”
:

“ THE _P'I§RRY AUTO-TIME MORSE
SYSTEM " by F. W. PERRY. Price 6d. net.
By Post, 7d.

“ MAGNETISM AND ELECTRICITY
FOR HOME STUDY " by H. . PENROSE.
Price 6/- net. By Post, 6/6.

“ THE OSCILLATION VALVE — THE
ELEMENTARY PRINCIPLES OF ITS
APPLICATION TO WIRELESS TELE—
GRAPHY " by R. D, BanGay.  Price 6/- net.
By Post, 6/3. -

“ ELECTRONS, ELECTRIC WAVES
AND WIRELESS TELEPHONY "' by Dr.
J. A. FLemiNg, M.A. Price 7/6 net. By Post, 8-

Obtainable by post (remittance with order) from

ILIFFE & SONS LIMITED

Dorset House, Tudor St., London, E.C.4
or of Bookscllers and Bookstalls

wWiwvisamericanradiebistorv. com

————

JANUARY 20th, 1926.

mitting station during the time that the
microphone is in operation, the pulses
varying both in amplitude and frequency
in sympathy with the volume and pitch of
the sound picked up by the microphone.
During the time when there is silence in
the studio, or when no transmission is
being picked up by the aerial, the pulsat-
ing current gives place to the steady D.C.
anode current passing through the out-
put valve and loud-speaker, upon which,
of coursa, the pulsations are super-imposed
when actual speech or music is being radi-
ated by the broadcasting station to which
the veceiver 1s attuned. In the case of a
loud-speaker coupled to a receiver through
the intermediary of an output transiormer
or choke filter circuit, no currvent flows
through the loud-speaker windings when
1o actnal transmission is taking place,
whilst pulsating current commences to
flow only when the microphoue gets into

action.,
cCoo

Loud-speaker Resonance.

I have just completed a four-valve re-
cetver, using 0.06 amwpere dull emitter
vabves throughout, and whilst vesults
are  cminently satisfactory  when
wsing  Lhe loud-spealer on a long
extension lead in another voom, [
nad thut if the loud-spealker is placed
on the sgme table as the cet, it com-
mences to eniit a <ofi joaning sound
which speedily builds wp into a wild
shrieking, and all my efforts to cor-
rect the trouble have proved wun-
availing, and I am writing to ask if
you can assist me in tracing {his very
disquietening trouble to its lair.

P.H.R.

This tronble is one concerning which
readers are constantly puzzled. and it is
vasily traced and remedied. The primary
cause is that the type of valves you
mention have a very thin and fragile
filament. which is easily set into mech-
anical vibration by accidental jolting, this
civing rise to the familiar ¢ micro-
phonic” noises associated with dull
emitters. When the loud-speaker is placed
near the set the sound waves from it,
by striking the class envelope of the
valves, set the filaments into mechanical
vibwation, which. by nroducing a sym-
pathetic variation in the plate current,
causes. a low howl to be emitted bv the
loud-speaker.  This howl, by causing
fresh sound waves to strike on the valves,
is again repeated hack to the loud-
speaker vin the sympathetic plate current
vartation, and graduelly a roar builds
up, which only ceases when the loud-
speaker is moved to a sufficient distance
from the receiver to prevent the sound
waves agitating the valves. The pheno-
menon is-analogous to the shrieking sef
up by holding the earniece of a post
office telenhone clase to the micronhone.
which is technically known as *‘ blasting.”

The best remedv when valves ave
mounted- on the panel is to use anti-
microphonic valve holders. In modern
receivers where valves are enclaced inside
the cabinet the trouble is less prevalent,
but from all points of view it is desir-
able to use special valve holders with the
type of dull emitters you mention.
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¢ Heath Robinson ”* style of overhead system. The amount of
interference caused by induction to o large number of wireless
listeners is simply wppalling. 5XX ecan just be received throngh
the mush, and the reception of short wave stutions is quite out
of the question. The proprietors of the concern simply ignove
all requests to ubate the nuisance, which counld be done quite
easily at the cost of a few shillings.

There is little doubt that the ouly way of dealing with ghis
form of nuisance is by legislation, and there is a sufficient
majority of wireless listeners now to warrant this. G-2LZ.

Essex.

THE WORK OF THE AMATEUR.

Sir—With refereice to the letter in vour issue of December
30th from ““ A.N.C.,” is it not time that a stop was put to the
cant which is being written concerning the value of the work
carried on by the average wireless amateur? Tt is agreed that
a small percentage of so-called amatears (in reality profes-
sionals, or practically so) can do good work and should veceive
encouragement, but on the other hand, well over 90 per cent.
of the home constructors are incapable of accurately observing
the results of the most elementary experiments. Their only
object in constructing sets is to le able to receive broadecast
programmes at the minimum expense. as “ AN.C.” so gaile
lessly points out. That they are robhing the genuine experi-
menter of his just reward is apparently no concern of theirs.

With reference to Captain Eckersley's “ Don’t do it!” plea,
may T point out to * A.S.C.” that Captain Eckersley has
repcatedly suggested the remedy for *‘oscillation.” Allow a
factor of safety. If two valves will just do the trick with the
assistance of critical reaction and a worried look, use a third
valve and avoid the necessity for oscillation and face massage.

C. W. B.

THE ““HOME MAKER.”

Siv, —Evidently Mr. Eckersley daes not believe in following
the advice he so kindly gives to others, for only a few weeks
ago he was writing about a wonderful sel he constructed for his
father-in-Inw. My advice to Mr. Eckersley is, Practise what
you preach. W. F. BEAMISH.

Wallington.

Sir,—1  venture to cndorse your excellent article and
“C.H.S.s 7 Jetter in the Tunuary 6th issue of 7'he Wireless
World on what Captain Eckercley says about home makers.

Wireless
World

JANUARY 20th, 1920.

My own experience is this :—Starting with a crystal set (factory-
made), T was bitten by the “ radio bug ” and lured on by
cleverly wordued advertisements (which, I am bound to say, were
nealy always justified as vegards the quality of the article
advertised), and I now find myselt in possession of—

(1) A moderately efficient four-valve set (home-made) and all
necessary adjuncts.

(2) Variable hook-np set for experiments.

(3) A large bexful of odd parts.

This, I find, has cost me about £60, of which £55 was spent
on British-made goods.

I don’t know how much a factory-made set would have cost,
but it seems to me that the manufactarers haven’t much to
grumble at.  If they have, why do they sell separate parts?

Geneva. G, D. M.

CLICKS FROM ELECRIC CLOCK MOVEMENTS.

Sir,—In your last issue, on vour “ Readers’ Problems’ page,
vou reply to a reader who complains of a click emitted by his
foud-speaker every time his eleciric master clock operates. This
*unusual cause of interference ’’ was of interest to me, because
I have a similav installation and have experienced exactly the
same dilliculty.

In an endeavour to cure the irouble I connected the lavgest
fixed condenser I had (1L mfd.) across the clock terminals, «nd
this materially improved matters,

My clock leads ave ordinary bell wive, not sheathed and
enrihed. E. G. M.

Birmingham.

L.F. TRANSFORMER IMPEDANCES.

Sir,—Now that more is known concerning the matehing of the
impedances of the valves and the transtormers in T.T. mplifiers
for maximum resulls, surely it 1s time that manuiacturers gave
the impedance al a definite frequency of the primary and
secondary in their advertisements.

Four to one, or 3 to 1, convevs nothing real'ly, since one
make of the latter ratio could easily be mere efficient in every
wiv than a 4 or 6 to 1 of another make, due to more suitable
impedances for the valve being used. E. BOTTOMLEY.

Manchester.

Prominent personalities in Russian amateur wireless.

! ‘The photograph shows the
actual laboratory in which Professor A. S. Popoff conducted his early experiments.
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RADIO RESEARCH IN RUSSIA.

Awmid  all  the vicissitudes
Russia has Dbeen invelved duriug
vears, research work in wireless has been
carrled on with astonishiug persistency.
I'he amateur’s position was never stronger
than it is to-day, interesting evidenee of
which is afforded by the thriving state of
the radio societies.  The accompanying
photograph was taken recently in the
luboratory of the “Aeroradiochemistry ™
Club at Kronstadt, and shows several cele-
brities in Russian wireless affairs.  On
the exireme lett is Mr. D. N. Rylkin, who
was the associate of Prof. A. S. Popoff
when that noled research worker was ex-
perimenting with  wircless nearly thirty

ears ago. Next to him is Mr. P. M.
Lukyauoft, I'resident of the Radia Scction.
Nearver the camera are Mr. O. Banyevitch,
Director of the Laboratory, and Mr. Scko-
loff, his assistant.

The College conducts regular courses in
wireless and has a membership numbering
about 9,500. A wircless museum has been
opened.

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

Corresponience should be adlressad to tie Elitor, * Tae Wireless World,’* Dozset House, Tador Street, E.C.4, and must be accomypanied by the writer’s name and address.

“A PROPRIETARY NAME.”

Sir,—In reference to the paragraph headed as above, in your
issne of December 30th, we submit that your information is
both incorrect and misleading.

There can be no proprietary right to the word “Leclanché
which has been an accepted electrical term for upwards of 20
years, used in a descriptive sense.

Reference to an early catalogue of ours dated 1899, and to
subsequent issues, reveals the constant and general use of this
word,

Will you kindly give the same prominence in yvour journal to
this statement of ours that has been given to that of wlhich we
complain ?

H. CLIFFORD PALMER, Manager Pullicity Organisation,

The General Electric Co., Lid.

T.ondon, W.(C.2.

3}

Sir,—In the issue of 7'he Wirelexss World for December Z0th
it is noted you specify the word * Leclanché ™ as applied to
cells and batteries is the proprietary trade mark of Messrs.
Ripaults, Ltd. We shall be glad to learn as to whether or not
this claim is really valid, since the term *‘ Leclanché '’ as
applied to manganese carbon cells has been in common use since
the introduction of this type of element about the year
A.p. 1868, and we shall be glad to hear from you re this.

F. H. HOLYDAY,
Manager Plant and Battery Dept.,
The Edison Swan Electric Co., Ltd.
Ponders End, Middlesex.

MICA COUPLING CONDENSERS.

Sir,—We observe that your correspondent, Mr. W. D. Braid,
in speaking of mica coupling condensers of 0.15 mfd. capacity
approximately, espresses himself as dissatisfied with British
manufacturers and their prices.

We would like to draw your correspordeni’s attention to the
fact that we are always prepared to quote and supply con-
densers of any value and we can assure him that there is no
need to apply to importers of American condensers. We feel
sure that he will appreciate that the ease in obtaining an
article from the retailer is naturally in proportion to the
demand. THE TELEGRAPH CONDENSER CO., LTD.

Kew Gardens, Surrey. pp. II. W. COLE.

Sir,—Your correspondent, Me. W. D. Braid, who bemoans
his mability to obtain large mica-dielectric condensers, presum-
ably for use in constructing a resistance- or choke-coupled L.F.
amplifier, should turn his attention to the method recently de-
scribed by Dr. Kréncke in The Wireless World.! He wauld find
that high-capacity condensers are by no means necessary, while
these amplifiers compare more than favourahly, from every
point of view, with the more conventional types. The low
mitial and upkeep cost is a great point.in their favonr.

C. B, OTWAY.

' The Wireless World, Sept. 25rd, 1925,

INTERFERENCE FROM MAINS AND GENERATORS.

Sir,—On a recent Saturday [ lielped a friend to install a four-
valve receiving set in his home in a littie couniry town known
as Settle, in the West Riding of Yorkshive. On trying out the
set we found that reception was absolutely spoilt owing to
the activities of an electric lighting plant about 75 vards from
the house, When we started to make the set we did not expect
to cut out this plunt absolutely, but we really did not think
that it would so seriously alfect reception. The sound in hoth
headphones and loud-speaker resembled the exhaust of a gus-
engine and was regular and continuons.

After trying out the set thoroughly we went to the houses
of one or two people who had receiving sets in the vicinity
aud there discovered that the same conditions had to be con-
tended with, and were informed that various attempts had been
made to obviate the nuisance but without any appreciable
suecess,

The town of Sedburgh has about 2,600 inhabitants, and as
far as I could make out there are only about 18 receiving sets in
the place, and the reason for this is that people are afraid to go
to the espense of huying a set when reception is practically im-
possible.  Perhaps T ought to say ““clear’ veception, as on the
set I helped to install reception was loud, but was rumed by
the beat of the engine.

I should be extremely obliged if you or vour readers would
suggest some method by which 1 could improve matters on
the receiver, or, alternatively, whether the B.B.C. have power
to force the owner of the electric lighting plant to improve the
same so as to meet present-day conditions.

Settle. A. GRAHAM.

Sir,—A\ neighbour recently installed a small votary rectifier
for battery charging, and I find that when the machine is run-
ning reception on the waveband 70 to 20 is rendered quite
impossible.  Signals ave ohliterated by a low-frequency buzz
and London experimenters may judge its intensity for it Llots
out the powerful signals from the Post Oftice station at Dollis
Hill. The reception of KDKA is out of question when the
battery charger is in operation. There is no interference on
the broadeast hand of wavelengths, but on the termination of
broadeasting, when I switeh over to my short-wave set, my
neighbour switches on the machine and usually keeps it rumn-
ning all night.

Can the Post Office step in and help me by exercising their
recently acquired powers with regard to the control of ether
waves whether or not they are used as a means of communi-
cation?

Perhaps some of vour readers can suggest a method of elimi-
nating this form of interference. G. M. G.

Loundon, N.

Sir,—The paragraph ‘“ The Dynamo Nuisance,” on p. 26 of
the January 6th issue of 7'e Wireless World, is interesting to
sufferers from this form of perpetual *interference factory,”
and I am very pleased to see that you have brought up this
subject.

In our little village here there is a ““rag time” supply of
electricity purveyed to the consumers by means of a real
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UNEXPLORED FIELD.

source of enjoyment has also disappeared.

At one tune

the recording of Morse signals with various forms of

HAT has become of the amateur of the “ good recorder was a branch of wireless which was always
old days,” as we sometimes hear them referred  popular.  To-day, however, broadcasting seems to have
to, who found all the pleasure in wireless which he eclipsed or smothered the former interests, not, we
desired without the aid of broadcasting? believe, because they are any less fascinating in
To-day we believe that, apart | ieiseeessssesessssssssssssssesnssesenee s themselves  than they were, but
from the transmitters, there are not & CONTENTS ¢ rather because they were swept
many who listen in to Morse in 3 ’ PAGE & aside  when  the avalanche of
preference to telephony, and yet ¢ EDIToRIAL Visws . 113 3 broadcasting began, and have since
for the inquisitive mind there is § AN Easiy Burmr Loup-Sraxin Skt 114 i been forgotten.
then a I_“UC_h greater variety and : TILEBﬁ,\;:'ELg;' %fggl\;;;“d' 17 & We believte that an occasional
interest in identifying the source @ By F. M. Colebrook. :  hour spent in the occupation of
of the multitude of Morse signals § Reankrs’ NovEeLTies .. 120 ¢  learning the Morse code would
which can be heard at any time § WireLess CircuIrs N THEORY AND f  never be regretted, and that it
ol the day or night. Only recently & FRB‘C“\CFO Poatson. 122 2 \ould be a means of enhancing the
we were talking to a reader who 3 P“\cﬁ‘ AL HINTS axD Tivs . 125 ¢ fascination of wireless in the minds
informed us that he derived com- i Snort-wave OBSERVATIONS 127 2 of a very large number of
paratively little pleasure from 3 By R. W. I'. Collings. ?  listeners.
listening in to broadcasting since & gm{‘ENT Torrcs .. .. .. 129 % clciele
t Proneers or Winkrrss. 4.—Awpere 131 =
he hacll tx;km{[the troudl)le tr»lleTl'n : By Bllison Hawhes, : EVIDENCE OF THE
to read the Morse code, and that = Vicves We Have Tesren.  Mar- H e
it was now only with diﬂ’iculty that & coxtanD Oskam D.E.2 Senies 135 & RADIO SOCIETY.
he could be persuaded to give up 3 E‘*O‘DCAST Brevities - 135 % N Wednesdav, January 2o0th,
) ] : : * SPEECH AMPLIFIER Destox (Con» H 2 - e
the set from time to time so that 3 cluded) ) o137 f evidence was submitted by
others could listen to broadcasting. 1 By N. W. McLachlan. : the Radio Society of Great
The Interest of Morse : EXPERIMENTAL - TRANSMITIING  Sta- i Britain before the Broadcasting
Reception. : Drizl'g:)iun o TecmNicAL Tomsre ;{Zg § Committee.  The particular point
Many people to-day vegard 2 Recext INVENTIONS 147 @ which was stressed in the evidence
Morse transmissions, and especi- § New Apranatus 149 3 was the n_eed for an nccasionql
ally spark, as merely a neces- EIéMTE«RS"]g T”E‘A\EP’TOR igfl)s quiet period to enable experi-
aty eil, distubing from fime 1B TRmms o BE fenters to carry on investigations
to time, and all too frequently, or special transmissions without
the enjovment of the broadcast transmissions. But heing swamped by the power of a local broadcasting
when it is remembered that. broadcasting _represents station.  We consider that such a request is very reason-
only a small plopumon of the total traffic of the ether able, provided that the period chosen is one least likely
avatlable to be tapped by the listener, it is surely apparent  to restrict the interests of the general listener, It should
that there is much of interest which the average listener  be remembered that, because the experimenter is a

ignores merely because he does not undertake the small
initial effort required to learn the Morse code.
With the decline of interest in Morse reception another

6

minority. this is a reason for special consideration to be
given to his case, especially as no previous opportunity
has occurred for voicing his views.

A 13
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- AnTosily Built foud P

A Simple Receiver with Two
Tuning Controls.

By A. J. EDGEWOOD.

N the design of this two-valve loud-
speaker set an endeavour has been made
to incorporate, without unnccessary com-

plication, several outstanding features in
the equipment, which will in every way pro-
vide good reproduction in conjunction with
a range of reception likely to meet the re-
quirements of the home constructor.  Al-
though the combination will work efficiently
with most types of valves, the best results
are obtained by means of a six-volt Alament
heating accumulator with Marconi D.E.8
H.F. and D.E.;5 valves, the object of using
these valves being to obtain the maximum
sensitivity from a range point of view and
to provide an output capable of operating
a loud-speaker without the slightest trace
of harshness.

Arrangement of the Circuit.

The circuit is composed of a detector and one low-fre-
quency magnifier, with reaction upon the aerial circuit,
and tuning is performed by means of a Sterling square-
law condenser of 0.0005 mfd. with a single plate control
which shunts the inductance of a complete inductance and
reaction unit. The inductance and reaction unit, which
is a Sterling accessory, does not necessitate the usual type
of coil holder with the interchanging of plug-in coils.
Higher and lower wavelengths than the usual main
B.B.C. band can be obtained by a novel fixing, the com-
bined inductance and reaction units being interchangeable.

Grid condenser and leak rectification is used, but the
grid leak is connccted between the grid of the detector
and a screw on the connection strip in order that the grid

0-00025mfd

Fig. 1.—Theoretical connections of the receiver.
A I4
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leak return may be connected by means of a flexible con-
nection to either positive 2, 4, or 6 volts on the filament
heating battery. Sceing that the action of the grid leak
and condenser depends chiefly upon grid current, the
adjustment of the normal potential of the grid in the
manner just described enables one to get the best out of
the detcctor. As the positive bias of the detector valve
depends on the value of the grid leak and the voltage to
which its return end is connected, different values should
in all cases be tried if the very utmost is required from
the set. The method of connecting the grid circuit is
indicated in Fig. 1, which gives the theoretical connections
of the receiver.

It will be noticed that a single filament rheostat is
employed for regulating the voltage applied to Loth the
detector and low-frequency magnifying valves.

Coupling the anode of the detector to the L.F. valve
is a Marconiphone ‘‘ Ideal Junior »’ transformer with a
fixed condenser of o0.0005 mfd. connected across the
primary winding. This condenser acts as a by-pass for
the high-frequency currents flowing in the anode circuit
of the detector and is necessary because reaction from the
detector is used.

Tt must be observed that the transformer tefminal con-
nections should Le as follows: O.P. to anode of detector
through the reaction unit, I.P. to + H.T., O.S. to grid
of L.I". valve, and 1.S. to the negative connection of the
grid bias hattery.

Two H.T. battery values are used, and it is suggested
that a maximum of 120 volts be employed for the I..F.
valve, and about 8o volts for the detector. If a tapped
H.T. battery is used the detector voltage can be varied
for best results. A Marconi D.E.5 valve working with

I9
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An Easily Built Loud-Speaker Set.—-

an anode voltage of 120 should have
a grid bias of negative 7.5 volts, with
100 volts, negative 6 volts, and with
8o volts, negative 3 volts.

A gcontrol of volume can be obtained
iy varying the reaction adjustment, or
an adjustable damping resistance hav-
ipg a maximum value of about 500,000
ohms may be shunted across the trans-
former secondary terminals. The latter
component can be mounted on the panel
if found necessary, but onec was not
included in the receiver illustrated, as
it was not found essential,

It will be scen from the diagram
that a fixed condenser of o.003 mfd.
is connected across the loud-speaker
terminals of the receiver; this is not
an essential component, and it will no
doubt be found that with some loud-
speakers better results will be obtained
without this condenser, or perhaps with
a condenser of different value.

Construction of the Receiver.

The receiver is an easy one to build.

ebonite front pancl is the tuning condenser, the filament
rheostat, inductance-reaction unit, aerial, earth, and loud-
speaker terminals, and on the back of the panel, just
below the aerial terminal, the fixed aerial condenser of
These parts are arranged in the positions

o.0001 mfd.

Appearance of the set without the cabinet.

Mounted on the

175
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Fig.2.—Details of the front ebonite panel. A, 3/8in.; B, 5/16in.; G, 5/32in. and countersunk
for No. 4 B.A. screws ; D, 5/32in.; E, 1/8in. and ccuntersunk for No. 4 wood screws.

shown in I'ig. 2, which gives all the necessary dectails
as to the size and position of the fixing and clearing holes.

Three-quarters of an inch from the bottom edge of
the panel is screwed a bascboard of wood measuring
12in. x 74in. x §in., which is provided with two battens,
74in x $in. x §in., as shown.
this baseboard is mounted the valve holders, grid con-
denser and leak, intervalve transformer, transformer by-

On the upper surface of

pass condenser, grid battery, and connection

The valve . L

on the right hand side is the detector, and that on the

left the L.F. magnifier.

text was not fitted when this illustration was taken.

5
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It should be noted that the grid bias connection as described in the

strip, the latter being a piece of cbhonite
measuring 33in. x fin. x {in., with five No. 2
B.A. screws.
hase by two pieccs of ebonite £in. thick, and

This strip is raised above the

two soldering tags are fixed by each
screw.

The arrangement of the parts on the
baseboard is illustrated in Fig. 3.

Only onc component, the o0.003 mfd.
fixed condenser, is mounted below the
haseboard, and this is screwed to the
edge of the right-hand batten.

No difficulty at all should be experi-
enced in mounting the paris in a satis-
factory manner, provided the drawings
are carefully followed, for. although
there is ample room, and parts of other
manufacture may be substituted in
cases where it is thought abso-

lutely necessary to do so, the
set 3s so arranged that the
wiring can easily be done. Tt

should be noted that if for anv
reason a different make of
transformer is included in the
set, it ought to be of a type
which will work well with the
D.E.8 H.T. valve, which it is
recommended should be used
for the detector.

A I5
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LIST OF COMPONENTS.

1 Ebonite panel, 12in. X 8in. x fin.
1 Piece of ebonite, 3%in. x {in. X fin.
1 Baseboard, 12in. X 7}in. x &in., with battens.
1 Fixed cozdenser, 0-0001 mfd. (Sterling Telephone and Electric
Co., Ltd.).
1 Fixed condenser, 00003 mfd. (Sterling Telephone and
Electric Co., Ltd.).
1 Fixgl condenser, 0003 mfd. (Sterling Telephone and Electric
0., Ltd.).
1 L.F. transformer, Junior Ideal (Marconiphone Co., Ltd.).
i 1 Anode reaction unit and adaptor, type D (Sterling Telephon:
H and Electric Co., Ltd.}.

Wiring Connections.

The wiring connections are given in
Fig. 4, and in following them out it
will be as well to make frequent refer-
ence to the illustrations, for a few of
the wires are passed through holes in
the baseboard on their way to the con-
nection strip  or other component.
For instance, the wire connecting the
return end of the grid leak passes
through a hole in the baseboard by the
side of the grid leak and runs along the
underside of the base to a second hole
placed just below the soldering tag on
the connection strip, to which it is
joined. The two wires for the loud-
speaker are also run below the base-
board, gs well as the two wires connect-
ing  the  loud-speaker  condenser.

JANUARY 27th, 1926.

1 Variable condenser with vernier, 0:0005 mfd. (Sterling
Telephone and Electric Co., Ltd.}.

2 Non Pong valve holders (Sterling Telephone and Electric
Co., Ltd.).

1 2-megohmn grid leak with holder (Sterling Telephone and
Electric Co., Ltd.).

1 Rheostat (Sterling Telephone and Electric Co., Lid.).

1 6-volt battery, G.E.C.

Glazite wire (London Electric Wire Co., Lid.).

1 Cabinel (Compton Electrical and Radio Trades Supplies).

4 Terminals.

{ D.E.8 H.F. valve and 1 D.E.8 L.F. valve (Marconi).

Wiring may be carriel out with bare

e —2'—“ N

e

No. 18 tinned copper wire or with
Glazite wire, all connections being
soldered.

—12

Fig. 3.—Arrangement of parts on the base, with detalis of their positions.

To finish off the set, flexible

wires should be soldered to the
tags on the connection strip for the
H.T. and L.T. batteries, and for
the grid bias.

With a good outdoor aerial a
loud-speaker range of up to 40
miles from the main stations® and

g

TELEPHONES

— )

1oo miles from Daventry is nor-

mally possible, and these
é} +LT. distances will no doubt be
E' ) exceeded in the majority of
3 HT. cases.  The selectivity will,

0
F
od
=
°
m
d

FHTy of course, not be anything out
of the ordinary, as single

tHT2  circuit tuning is employed,
but the advantages of a

simple set having only two con-

O'OO‘Smfd

trols, one for aerial tuning and
one for reaction, are many.

If the user proposes to receive
Daventry as well as stations work-
ing on the main B.B.C. band, two

e

EARTH

Fig. 4.—Wiring diagram. Some of the connecting wires are run beneath the baseboard. as

explained in the text.
A IO

of the combined inductance-
reaction units will be required.

Iinally, care should be taken to

avoid continuous self-oscillation.
20
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THE HARTLEY CIRCUIT.

Application to Short=Wave Reception and Tuned Anode H.F. Couplings.

By F. M. COLEBROOK, B.Sc,, D.I.C.,, A.C.G.1L.

THE fundamental type of oscillating circuit asso-
ciated with the name of Hartley is illustrated in
Fig. 1. A very good description of the circuit
and its characteristics will be found in Van Der Bijl’s
book, “ Thermionic Vacuum Tube ” (McGraw-Hill). In
particular it is there pointed out that, except in the case
of valves of low amplification factor, the centre of the
inductance is the most suitable tapping point for the
connection to the filament. 1t will generally be [ound
that this statement is confirmed by practice, though the
condition 1s not_very critical.

One minor cﬁsadvantage of the circuit as illustrated
is the position of the high-tension battery. This not only
prevents the possibility of having a common connection
between the negative L.T. and H.T., which is usually
a convenience in multi-valve arrangements, but it loads
one end of the oscillating circuit with the capacity of the
high-tension battery and thus raises the lower wavelength
limit of the coil.

These difficulties can be obviated in most cases by
adopting the alternative type of connection shown in
¥ig. 2. The suggestion that this shunt tvpe of connec-
tion is cssentially identical with the series connection
shown in Fig. 1 is confirmed
by the fact that if the
coupling condenser C, in
TFig. 2 is of sufficient magni-
tude to have a veéry small
reactance at the frequency of
operation, and if the high-fre-
quency choke has an im-
pedance high compared with
the internal impedance of the
valve, then the equations
relating to the high-frequency components of the currents
and potential differences in the two cases are identical.

Fig. 1.—The Hartley circuit
in its simplest form.

Reaction Control.

The fact that in cither case the oscillatory circuit will
be maintained in a state of oscillation shows that the
valve can be regarded as an agent for the transfer of
power into the oscillatory circuit in sufticient amount to
cancel the dissipation of power on account of its resist-
ance. In other words, the effect of the valve is to reduce
to zero the effective resistance of the oscillatory circuit.
It is therefore probable that by loosening the conpling
between the valve and the oscillatory circuit a condition
could be reached such that the power supplied by tife
valve is né longer sufficient to maintain the oscillations.
Thus if the capacity C, is variable and is gradually
decreased, the oscillations will decrease in amplitude and
eventually stop. In this last condition, however, the ffec-
tive resistance of the circuit from the point of view of a
high-frequency E.M.F. induced in it will be considerably
less than its actual resistance. Or, considering the pro-
cess in the reverse way, an E.M.F. induced in the

9

T~

oscillatory circuit will give rise to a current in the cifcuit
which will increase as the coupling condenser C, is
increased, owing to the ncgative resistance or retroactive
effect of the valve, until a point is reached when the
effective resistance of the circuit has been reduced to
zero, at which point continuous oscillations will occur.
Thus the variable condenser is a means of controlling
the reaction effect of the valve and is analogous to the
control of the variable coupling of the more usual type of
reaction coil.
Frame Aerial Reception.

The use of condenser reaction as described above is,
of course, very generally known, and is applied to a great
variety of circuits. The ohject of the above introduction
is simply to delineate the essential character of the effect
and to show its connection with the Hartley type of
oscillating circuit. The object of the remainder of this
article is to describe some applications of the Hartley
circuit to reception. One of these, relating to high-fre-
quency amplification, has not been described before as
far as the writer is aware.

The first application is to a single-valve frame aerial
circuit. The writer believes
that this has already been
described in some form in
The Wireless World, so very
little will be said about it
now. The arrangement is
shown in Fig. 3, and the
chief points about it are as
follows: The resistance of
the frame aerial appears to
be a verv secondary con-
sideration. The writer has
mtroduced as  much as
100 ohms in series with the coil without producing any
very serious reduction in signal strength. The E.M.F.
induced in the coil is proportional to the area-turns, and
this product should therefore be made as large as possible.
The limits in this direction are the inductance and self-
capacity of the coil, 7.e., its natural wavelength. Both
the inductance and the self-capacity can be reduced by
having widely spaced turns, preferably of fairly thin wire.
For the short-wave broadcast range a coil frame about
18in. square is a convenient size. The tuning con-
denser should be not more than about 250 micro-micro-
farads, and preferably less than 100. A vernier exten-
sion drive, or failing this, effective shielding of the
condenser, is a great advantage. The reaction condenser
can be conveniently made in the form of a single mov-
able plate of the usual size and a single fixed plate.
It is desirable that its minimum capacity should be as
small as possible. A threaded spindle has the advan-
tage of permitting a variation of the range of the con-
denser of which the maximum value need not be more
than about 50 micro-microfarads.

H.F. CHOKE

i

Fig. 2.—Circuit arrange-

ment permitting a common

negative connection between
H.T. and L.T. batteries.

A 17
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The Hartley Circuit.—

A choke is shown in the anode circuit, but this will
not always be necessary.  The impedance of the tele-
phones appears to be quite sufficient in most cases. If a
choke is used, it should preferably be of the disc type
to be described later.

It is hardly neccessary to point out that tuning is
facilitated by oscillating the frame and then picking up

H.F. CHOKE
I 55000 —6 d——o

FRAME AERIAL

Al
000005 mfd GBS
A d
/0.00025 00002 mf
mfd
e J R
g L -0
*av.
Fig. 3.—Practical frame aerial receiver employing the Hartley
circuit.
the carrier wave of the ‘station to be received. It will

be found that the reaction condenser has a slight effect
on the tuning, but never so much as to lose the signal,
and the adjustment of the set is very simple. It will
give quite comfortable telephone intensity up to distances
of about 15 miles from a main station, and if desired
“low-frequency amplification can be added in the
ordinary way. It might be mentioned that the same

type of circuit can be used for the longer wave
stations, such as Daventry.
Reception on Open Aerial.
Another application of the Hartley circuit is very

similar in principle to the frame aerial circuit above,
being, in fact, the adaptation of it to ordinary aerial
reception. Any of the arrangements shown in Figs. 4,
5, or 6 can be used, the first two having the advantage
of simplicity of operation combined with very good

e H.F. CHOKE
1 55500 —8 ——o

000005 mfd HT.+
==0:00025 mfd L

0-0002 mfd 1"‘}

1
= : vy Lages
2V,

Fig. 4.—Aperiodic coupling to open aerial.

2Mn
HT =
O

selectivity. It will be recognised that the arrangement
of the secondary circuit is very similar to the various
forms of the Reinartz circuit which have proved so
popular.

The principal feature of the arrangement is the centre
tapped coil constituting the secondary. These are not
obtainable commercially in any very convenient form, as
far as the writer is aware," but can be very easily con-
structed.  Alternatively, two of the ordinary plug-in
coils can be mounted side by side and connected in
series. Perhaps the simplest form of construction is to
mount two basket coils side by side, the terminals and
centre of the winding being carried down to three valve
pins about an inch apart from each other. For the

_ "Messts. L. McMichael, Ltd., have recently ptodnced an
inductance with centre tap known as the * Dimic " coil.

A 18
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arrangement shown in Fig. 4 the coupling coil can con-
sist of a similar basket having only a few turns, say, ten
to fifteen.

The circuit of Fig. 5 has the advantage of needing
only the one centre-tapped coil. The small serics con-
denser, the chief requirement of which is that it should
have a very small minimum capacity (not greater than,
say, 15 micro-microfarads), is to be regarded not so much
as a part of the tuning system as a variable coupling
between the aerial circuit and the secondary.  The
smaller this condenser the smaller will be the effective

signal E.M.F. operating in the .secondary, but the
amount of the aerial resistance introduced into the

secondary will be correspondingly reduced, making it
easier to obtain selectivity.

Application to H.F. Amplifiers.

Whichever of these alternative types of aerial coupling
is used, the complete circuit will be found very easy to
manipulate, the condenser reaction control being exceed-
ingly smooth.  The circuit should not be allowed to
oscillate, for even if the aerial coupling is very loose
there woulil be appreciable radiation.

H.F. CHOKE
2 0006 O——
: HT+
o o 0-00005mfd
S == 0-00025mfd
3
) 00002mfd [ -
/ =]
NaY.
2Mn }
1 HT.—-
- = —0
= 2V.

Fig. 5.—Capacity coupling to the aerial.

The addition of low-frequency amplification if desired
would follow the usual lines and need not be described.

Finally, it will now be shown how the same general
principle can be applied with great effect to tuned anode
high-frequency amplification.

If either of the various input arrangements describecl
above is followed directly- 'y a tuned anode circuit or
tuned transformer amplifying valve, the system will be
exceedingly unstable, and the writer has not been able to
find any really satisfactory method of stabilising it
without sacrificing the advantage of fine control of input
circuit reaction or reducing very considerably the effec-
tiveness of the high-frequency stage. None of the usual
neutrodyning systems seemed quite suitable for associa-
tion with this rather sensitive input circuit. It was
eventually found, however, that complete stability with-
out apparent loss of effectiveness could be obtained by
separating two tuned circuits by means of a single stage

0-00005 mfd

H.F. CHOKE

- A
© A¥ HT.+
g2
SE 000025 mfd
°© 0’-00})2mfd
L L H'T'S

2V.

Fig. 6.—Loose-coupled tuned aerial circuit for maximum

selectivity.
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The Hartley Circuit.—

of aperiodic or choke-coupled amplification.  This
feature of the circuit, which has formed the subject of a
recent patent, is illustrated in I’ig. 5. For its success
however, it is essential that the choke coil used shall
have a really high impedunce, at least 50,000 ohms, at
the frequencies of operation.  An example of such a
choke coil will be found in an article by Mr. P. K.
Turner in Experimental Wircless for April, 1925. The
chief requirement of any such choke is that its inductance
shall be really high, 7.e., 500 millihenries or so, and,
equally important, thdt 1ta self-capacity shall be only a
few micro-microfarads.

Practical Tuned Anode Circuits.

The circuit connected as in Iig. 7 is more than stable.
so that appreciable condenser reaction can be used to in-
crease both the input signal strength and selectivity.
Iven with a retroactive input circuit, however, the tuned
anode stage remains perfectly stable, and both the effec-
tiveness and the selectivity of the latter can be greatly
increased by treating it in exactly the same way as the
input circuit, 7.e., by connecting 1t in the shunt Hartley
circuit manner with a variable condenser coupling to the
anode of the next valve. The arrangement will now be
as shown in Fig. 8. The same type of centre-tapped
coil as used in the input circuit can be emploved for the
tuned anode stage, but it will be found that the reaction
condenser will need a slightly larger maximum value than
that used in the input circuit, say, about 100 micro-
microfarads.  The use of this reaction condenser gives a
remarkable increase in the effectiveness of the tuned
anode stage, increasing both the signal strength and,
apparently, its selectivity. Moreover, it appears in
practice, and is theoretically proballe, that this increase

H.F,
CHOKE

"
\EY_

|
th|—
G.B.
Fig. 7.—Aperiodic coupling introduced to stabilise H.F. amplifier.
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in signal strength does not involve the same degree of
reaction dlstortlon as would be associated with a snmlal
degree of reaction in the input circuit.

The operation of this three stage arrangement is
naturally not quite so simple as that of any of those
described above, but this characteristic is inherent in any
circuit involving more than one tuned circuit. However,
once the tuned “anode circuit is calibrated approumately
in wavelength the loss of simplicity is not appreciable.
Some form of interrupted wavemeter oscillator is, of

10
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course, a very useful accessory for the operation of such
circutts, but is not really necessary.

‘The manipulation of the set is fairly obvious, and does
not require any full description. In general it is better
to search with hoth reaction controls some way off in-

{
%é\ "y
<N <N

stabilitv. The station having been located, the tuned
3
m l
X
o
o b=
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:m 4 =3 o 1
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Fig. 8.—Practical H.F, amplifier, with Hartley circuit applied to
the tuned anode coupling.

anode reactioni can then be applied up to the limit at
which distortion begins to Le noticeable, after which a
still further increase in signal strength can be obtained
by using the input circuit reaction without appreciably
affecting the quality.

In putting together any set embodying this principle
it is well to adopt the usual precautions to avoid coupling
hetween the coils of successive stages, and if, in addi-
tion, both the input circuits and tuned anode circuit coils
can be made cither toroidal or. otherwise astatic with
respect to external fields, the local interference due to
direct pick-up in these components will be minimised.

Results.

The writer has not spent much time in ‘¢ touring
Europe ”’ with this receiving arrangement, but as an
example of its sensitiveness it may be mentioned that
Miinster was received direct at Teddington on the same
evening that the B.B.C. carried out its first international
receiving experiment (but before they had started doing
so) at very comfortable and clear telephone intensity
without anv low-frequency amplification at all, and
without interference from Newcastle, which came in at
about the same intensity at nominally six metres away.
Speech could have been followed quite casily by anyone
with an adequate knowledge of German.

WHO OWNS THE ETHER ?

CCORDING to a Washington message, Senator

Howell, of Nelraska, bas introduced a Bill in

the Upper House “‘ re-affirming the use of the ether for

racdio communication or otherwisc to be the inalienable

possession of the pcople of the United States and their

Government, and for other purposes.”

This bnld, but vague, Bill has been referred to the

Senate Committee on Inter-State Commerce.
A I9
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A Section Devoted to New ldeas and Practical Devices.

REMOTE CONTROL.

The system of remote filament con-
trol illustrated in the diagram oper-
ates through the medium of a single
line hetween the receiver and loud-
speaker. A low-frequency choke coil
is connected in the anode circuit and

TO TUMBLER

——o

ANODE SWITGH
L_l \ 1 mfd
1 mfd
BELL ,//
PUSH ]
‘
X

Single line remote control system.

the variations of voltage set up at the
anode of the valve arc transferred to
the loud-speaker lead through the
medium of a 1 mfd. condenser. To
the line side of this condenser is con-
nected a local circuit joined to earth
consisting of a L.F. choke of high
inductance (an intervalve transformer
with windings connected in series), a
Weston or other sensitive relay, and
a single dry cell. The loud-speaker
unit includes a bell push, a tumbler
switch, and an additional 1 mfd. feed
condenser.  An earth connection is
provided so that when the bell push
is pressed with the tumbler switch
closed, a small current flows through
the relay windings. The filament
current is controlled through a second
relay, which opens and closes the fila-
ment circuit alternately.

The tumbler switch is provided so
that the loud-speaker may be switched
off without (listurbing other loud-
speakers working off the same circuit.
—V. H.

A 20

THE MAP SUPPLEMENT.

The utility of the map supplement
of European Dbroadcasting stations
presented with the issue of this
journal for December gth, 1925, may
be considerably extended in the fol
lowing manner :—

The map is pasted on a sheet of
thick cardboard, and a narrow strip
of thick cartridge paper or Bristol
board is pivoted by means of a draw-
ing pin to the point on the map occu-
pied by the reader’s home town. One
edge of the strip is then graduated in
miles by means of the scale at the
foot of the map.

Then by rotating the strip the dis-
tance of any given station can be
immediately read off. In order to
avoid inaccuracies in measuring short
distances it is advisable to pivot the
strip as near as possible to the
graduated edge.—A. C. B,

o000
SERIES-PARALLEL SWITCH.

A neat series-parallel switch for
mounting below the receiver panel is
shown in the diagram. Tour spring
strip contacts are screwed to the panel
on both sides of insulating Llocks A
and B.  The lower contacts D and E
are adjusted, so that they join to-
gether when the shorting plug is with-
drawn. The shorting plug itself is
made of insulating material, the
lower part being of square section.
On opposite sides of the plug, bras

VALVES FOR IDEAS.

Readers are invited fo submit brief i
details, with rough sketches, where neces- :
sary, of devices of experimental inferest
for inclusion in this section. A re-
ceiving valve will be despatched to every
reader whose idea 1is accepled for
publication.
Letters should be addressed {o the Editor, *' Wire-

less World and Radio Keview,” 139, Flect Sireel,
Londosn, E.C.4, and marked * ldeas.”

www.ameficanradiohistorv.com

contacts are fixed with short counter-
sunk screws. The contacts must be
insulated from each other, and the

Series-parallel
switch.
BRASS

LN !

CONDENSER IN CONDENSER IN
PARALLEL SERIES

1k

securing screws must therefore be in-
serted alternately. The two circuit
diagrams at the bottom of the figure
show that the tuning condenser will
be connected in parallel with the plug
inserted and in series with the plug
withdrawn.—B. V. -

CST o

WIRING HINT.

In wiring up receiving sets the
exact length of wire required for con-
nections of awkward shape may bLe
estimated by using a length of lead
fuse wire. The lead wire can be
easily straightened if a mistake is
made, and when the required shape
has been found the wire can be pulled
straight and a corresponding length
of tinned copper connecting wire can
be cut off and bent to the same
shape, using the kinks in the lead
wire to indicate the positions of the
bends.—I.. T. H.
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TELEPHONE TERMINALS.
Telephone leads provided with
spade terminals can be {itted in ordi-
nary telephone terminals by removing
the screw and inscrting a small brass
spacing washer, such as is used in

Fitting

spade tags to telephone type

terminals.

the construction of air-dielectric vari-
able condensers. The spade is in-
serted between the top of the terminal
pillar and the under side of the
spacing washer. E.S.

oQcuo

RESISTANCE COUPLING.

In receivers incorporating IH.F.
valves with tuned anode coupling, it
is quite a simple matter to try resist-
ance-capacity coupling, say, on the
Daventry wavelength.

Experimental resistances may be
made by markizg a graphite line be-
trveen two terminals fitted on an

GRAPHITE

Experimental plug~in anode resistance.

ebonite basket coil holder. These will
be found quite satisfactory for test
purposes, since the anode current for
H.T'. amplification need not excced
0.5 mA.

Before inserting the terminals, the
ebonite in the vicinity of the holes
should be well rubbed with graphite
and tinfoil washers should be used
to secure a large area of contact with
the graphite film. P.A.

0000

FORMING GEAR WHEELS.

Amateurs who take a pride m con-
structing their own components can
cut their own worm wheels for geared
vernier adjustments by means of the
simple jig shown in plan and side
elevation in the upper part nf the
diagram.

11

Wireless
World

The jig should be cut from solid
metal, for preference, but may be
built up if there is any difhculty in
obtaining metal £in. in thickness. A
clearance hole for @ No. o B.A. tap
is drilled laterally in one side of the
block, the size of drill being care-
fullv chosen to avoid side play when
the tap is inscrted.  'The hole is not
dritled right through in order to pro-
vide a stop to take the thrust of the
tap when the gear is being cut. A

1'DIA BLANK
1
8 THICK

¥

| §0.8A. TAP
| JAND. WRENCH

Jig for cutting worm gear wheels and
(below) method of fitting vernier move-
ment to variable coil holder.

HIDDEN ADVERTISEMENTS
COMPETITION.

Below are given the resuils of “The
Wireless World” Hidden Advertise-
ments Competition for January 13th,
1926. It is regretted that a small error
occurred in regard to the first example,
which was taken from the advertisement
of Messrs. H. Clarke & Co., on page 7.
i Owing to a printing slip, the comma
i after the bracket was omilled. The
i majority of  compelitors, however,
i were successful in idenlifying lhe
advertisement.

The correct solulion is as follows :

I Cluz No. Name of Advertiscr. Pdg,

: 1 H. Clarke & Co. . 7
2 Dubilier C mdenser Co. (1923) Ltd. 15
3 Pugh's Wireless .. 15
4 Pm'agon Rubber Miz. (o 1id. .. 18
5 Ferranti, Ltd. iv
¢ Maywood Eng. & Elec. \hg Co Ltd. 23

The following were lhc prizewinners:
Mrs. B. Judges, St. Albans .. .. £5
Robert Anderson, Hebburn-on-Tyne .. {2
D. J. F. Jackson, Keypsham, Somerset {1

Ten shillings each to (he following four :
David Dunean, Dundce.
C. G. Daft. Barnsley.
Will Smalley, Loudon, N.16.
W. Whitmere, Settlc, Yorks.

WWWamericanradiohistorv com
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{in. slot is then cut for the wheel
blank (1in. diameter) and a hole
drilled for a bearing pin $%in. from
the centre linc of the tap. It is adl-
visable to use a bolt and nut for the
pivot in order to pull the inside faces
of the jig into close contact with the
hiank. It is then only necessary to
insert a plug tap and turn it con-
tinuously in a clockwise direction
until the wheel is formed.

The sketches in the lower part of
the diagram show the finished gear
wheel fitted to a two-coil holder, the
worm wheel consisting of a length of
No. o B.A. screwed rod with the
thread turned off at each end to fit
in brass bearings screwed to the side
of the coil holder. J. C.

0000

COMBINED EARTHING SWITCH
AND SAFETY GAP.

A safety gap can be quite easily
fitted to the usual D.P.D.T. earth-

ing switch by abstracting the rivets
pivoting the two knife contacts and
replacing them by sciews with lock-
/ AA

1
1)
i
b
1
T

\
\

|
v
1
1

SPARK GAP

incorporated in D.P.D.T.
earthing switcn.

Safely gap

nuts titted to each side of the bear-
ing clips. The opposing ends of the
screws arc pointed to facilitate the
passage of a spark should the aerial
become charged during a thunder-
storm.

The gap should be adjusted to
about one millimetre. R. H.

(SRR ool
CONDENSER DIALS.
Graduated scales for variable con-
densers, filament resistances, elc.,
fitted with knobs and pointers can be
quite easily constructed in the follow-
ing manner :-——

Using a celluloid drawing pro-
tractor as a negative, prints are made
n blue print or daylight photo-
graphic printing paper. In the case
of the photo«rmphlc paper it is advis-
able to burn the print slightly as this

gives a more definite image. J. H.
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CIRCUITS

in Theory and Practice.

2.—Electromagnetic

Effects

and Self=Inductance.

e By S. O. PEARSON, B.Sc., AM.LE.E.

magnetic field is set up in the neighbourhood

of the conductors. Even when the current
flows through a straight conductor, lines of magnetic
force are produced in circles around the conductor, and
it can easily be proved that the strength of the magnetic
field at any point outside the conductor is directly pro-
portional to the current in the conductor and inversely
proportional to the distance from the conductor.

The strength or intensity of a magnetic field is
measured in lines per square centimetre, and it is neces-
sary at this point to consider exactly what is meant by
one line of force. It is based on the force in dyncs
exerted between two concen-
trated magnetic poles, viz.,
unit pole is that which would
exert a force of one dyne
on an cqual pole when the
distance between them is onc
centimetre.  Now unit field
strength (one line per square
centimetre) is that which
would cause a force of one
dyne to be exerted on a unit
magnetic pole situated in
the field.

The magnetic effect of a straight conductor is not very
powerful, and when it is desired to make use of the
magnetic effects of a current, it is usual to wind the con-

§§ X§ Yy HENEVER a current flows through a circuit a

Fig. 1.—Magnetic field sur-
rounding a straight con-
ductor.

ductors in the form of a coil with a considerable number-

of turns.. The magnetic effects are then concentrated
into a small space through the centre of the coil, and a
comparatively powerful field is produced. A coil of
wire used in this way Is sometimes called a solenoid, and
in wireless work an inductance coil or tuning coil. We
are directly concerned here with the properties of such
a coil.

Electromagnetic Induction.

It can be shown experimentally that whenever the
lines of magnetic force threading through the turns or
convolutions of a circuit are changing in number, an
electromotive force is induced in each of those turns, and
the magnitude of this induced electromotive force is pro-
portional to the rate at which the lines are changing.
This is known as Faraday’s Law of Induction.

IF'or the present we shall assume that there is no iron
or other magnetic material present in the magnetic field of
the coil, so that the field strength produced is directly
proportional to the current through the coil. Suppose
that a total magnetic flux of ¢ lines threads through
the whole of the turns N of the coil (see Fig. 2) when
a current of T amperes flows through it ; then the product

A 22

¢N is called the total number of lLine-linkages or flux-
turns. If some of the lines of force are not linked with
all of the turns, the effective number of line-linkages will
be less than ¢N.

The magnitude of the electromotive force induced in
the coil when the flux is changing is one volt when the
line-linkages are changing at the rate of 10%, or one
hundred million, per second,

z.e., induced E.M.T., in volts

_ change of line-linkages per sec.

108
N x change of ¢ per sec.
] 108
Thus, if the flux changes from ¢, to ¢, in 7 seconds, the
average rate of change will be (%z;g—b‘—) lines per second,
and, therefore, the average induced E.M.T. during this
time will be
N(¢., L ‘Pl)
———= volts 2 YW a3y -
? x 10® ' (1)
It must be clearly understood that a magnetic field
linked with a coil does not induce an electromotive force
in that coil unless the strength of the ficld is varying.
For instance, if a galvanometer is connected between the
ends of a coil, as shown in Fig. 3, and a permanent
magnet of the bar type is introduced into the end of the
coil, it will be found that the galvanometer shows a
deflection only when the magnet is moving into or out
of the coil.

Self-Inductance.

Referring again to the coil of I'ig. 2, where the
field linked with the coil is produced by the current
through the coil, we see that the flux or number of lines
of force is directly proportional to the current, ie.,

N
9 = a constant, and therefore also 2L = a constant,

I I

a constant.

Fig 2.—Magnetic field sur-
rounding a cylindrical coil.

Fig. 3.—E.M.F. induced in a
coil by moving magnetic
lines of force.
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Wireless Circuits in Theory and Practice.—

From this it follows that, whenever the current is
changing in value, the line-linkages will be changing
also, and hence we see by Faraday’s Law that an electro-
motive force will be induced in the circuit when the
current is varying, and that this E.M.F. will be propor-
tional in magnitude to the rate at which the current is
changing. This property of the electric circuit is called
its self-inductance, and hence self-inductance may be
defined as that property of an electric circuit in virtue of
which an electromotive force is induced in it whenever
the current is changing. ¥From the foregoing it follows
that in any circuit where a magnetic field is produced
by a current through the circuit, inductance is present,
and, conversely, a magnetic field is always produced
when a current is passed through a circuit possessing
self-inductance.

Practical Units of Inductance.

The practical unit of inductance is called the Zenry,
and a circuit is said to have a self-inductance of one
henry if 10® line-linkages are produced when a current
of one ampere flows through the circuit. Thus in a coil
or circuit where a current of I amperes produces a flux
of ¢ lines linked with N turns, the inductance will be

L:dﬁx 10® henries ... ... ... ... .. (2)

I

This is a large unit, and the self-inductance of tuning
coils, etc., is frequently expressed in millilenries
(thousandths of a henry) or microlenries (millionths of
a henry), and sometimes in absolute electromagnetic units
or centimeires. A circuit has a self-inductance of one
absolute unit if one line-linkage is produced when one
absolute unit of current (equal to 10 amperes) flows
through the circuit. The dimensions of inductance in
terms of the fundamental units of length (L), mass (M),
and time (T), work out to length alone, so that the
symbol L is used to denote self-inductance and the abso-
lute unit of inductance is the
centimetre.  We see then
that the centimetre of in-
ductance is 10° of a henry
or one henry equals a thou-
sand million centimetres, or
I one microhenry = 1,000
cms. The self-inductance

(L) of a circuit in henries

is called the cocfficient of

self-tnduction of the cir-
cuit.

From equation (2) we have line-linkages N =L1I x 10°,
Suppose, now, that the current is changing at a steady
rate and increases from I, to I, in £ seconds, and let the
magnetic flux increase from ¢, to ¢, in the same time;
then the tate of change of line-linkages during this time
will be

FLUX

CURRENT

Ii{p. 4 —Curve showing re-

1.tl n between current and

magnetic flux when no iron
is present.

0. N — ¢, N _ (LI x 10%) - (LT, x 10%)
4 z

or
N(po—¢)  L(,—L;)x10®

¢ 14

12
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Now by equation (1) above we see that the induced
EALF. in volts is

N((f)z“‘f’x) _ L(Iz‘"ll)x 10°
tx10° Zx 108
— L(I”—-IL)_ VOltS
¢
=L x (rate of change of current) ......... (3)-

Thus the self-induced voltage at any instant is given by
the product of the self-inductance in henries and the rate

2 C,
E.M.F
A S ]
B % |
1 % |
: £ l
| N |
I
0 B S . S .
H ! TIME
' :
! |
} ' E
_______________ ) {
P A :
H i
' 1
5 i
:
-

Fig. 5.—Diagram showing relation between rate of chansge of
current and the E.M.F. induced in an inductive circuit.

of change of current in amperes per second. This Is a
very important relationship, and will be employed to a
considerable extent as we proceed, especially in connec-
tion with alternating currents. We are now in a position
to give another and perhaps a better definition of self-
inductance ; namely a circuit is said to have a self-
inductance of one henry if one volt is induced in it when
the current is changing at the rate of one ampere per
second. It should be noted that there is no I.M.I
induced in the circutt when the current has a steady value.

Lenz’s Law.

Len?’s law states that the E.M.F. of self-induction
always acts in such a direction as to oppose the changing
of the current. Thus if the current is changing from a
negative to a more positive value, or increasing from zero
to a positive value, the induced E.M.F. will be negative.
In general, the induced voltage acts in the opposite direc-
tion to the E.M.T". which is causing the change of
current. The accompanying diagram of Fig. 5 should
make this clear. The full line represents a varying
current, and the dotted line the induced E.NM.F. When
the current is increasing from zero at a steady rate. repre-
sented by OA on the curve, the induced E.M.F. is nega-
tive and has a steady value OP. From A to B, when
the current is constant, there is no induced voltage. From
B to C the slope is steeper than from O to A, and there-
fore the rate of change of current is greater. and the in-
duced E.M.F., still negative, is higher than before. At
C the current suddenly begins to decrease, with the result
that the induced E.M.F. is now positive, acting so as to
oppose the decrease of current. Even after the current
passes through D and becomes negative, the induced
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Wireless Circuits in Theory and Practice.—

E.M.T. remains the same, since it is dependent on the
rate ot change of current only, and not on the direction
of the current. Because the induced E.M.F. always
opposes any change in the current, it is usually written

(4)-

The part played by inductance in an electric circuit is
very similar to the part plaved by inertia or mass in
mechanics, and for this reason self-inductance is often
referred to as ‘‘ clectrical inertia.”

e= —Lx (rate of change of current)

Energy Stored in a Magnetic Field.

Suppose that we have a
coil of inductance 1. henries
and that we increase the
current at a steady rate from
zero to 1 amps in 7 seconds.
The rate of change of
current will be I/z amperes
per second, and the induced
EM. T, during this time
will be, by equation (4),

s POWER-WATTS

TIME - SECONDS

Fig. 6.—Energy stored in a
magnetic field,

1

e=—Lx -Z\'o]ts

Energy is being used up in driving the current against
this opposing E.M.F., and if / is the value of the current

at any particular instant, the power at that instant
, LT . . -
=gxy= == Xt watts, 1.e., the power is directly pro-

JANUARY 27th, 1926,

portional to the current, the negative sign simply mean-
ing that the coil is absorbing cnergy and not giving it
out. Henceforward the minus sign is omitted. The
energy so absorbed is stored in the magnetic field.

I'ig. 6 is a power diagram for the case under considera-
tion plotted to a time base. It will be noticed that, as
the current increases from zero to a maximum value repre-
sented by the dotted line, the power increases propor-

2

watts.

. LI .
tionately from zero to —th, that is, to

Hence the average value of the power during the interval

o

of ¢ seconds will be {;E}— watts. Now the total energy

put into the magnetic field during this time is equal to
the average power x time,

o

i.e., energy= e ¢

=34LI? watt-seconds or joules.

The shaded area under the power curve represents the
stored energy. The method which we have used here
for finding the stored energy is based on the assumption
that the current increases at a steady rate, but, no matter
how the current builds up from zero to I, the stored
energy will always be the same, just as in mechanics
the work done in lifting a weight through a given height
is quite independent of the time taken to lift it. The
energy 1.17 stored in the field is again given back to tlie
electric circuit when the current falls to zero and the
field collapses.

UNITED STATES SHORT-WAVE MILITARY SET.

TAKING a lesson from the experience gained in
trench communication during the Great War,
American Army radio engineers have endeavoured to
develop a reliable portable short-wave outfit for inter-
trench communication.

The entire receiving-sending apparatus is placed within
a waterproof container. The extra equipment consists
of the filament battery and the telephone receivers. The
collapsible loop-antenna is located within the cabinet
when folded and closed.

The operation of the outfit is extremely simple. When
the cover is thrown open the collapsible key springs for-
ward, thus completing its part of the circuit. Plugs allow
of the instantaneous connection of both battery and tele-
phones, while the loop may be set up in a few seconds.
For rigidity and to ensure constant frequency on the low
waves, the loop aerial is made of bronze tubing, sections
of which are screwed together in the shape shown,

The set has a wavclength range of from 74 to 14
meters.  Plate potential for the transmitter is supplied
by the receiving batteries. A consistent range of from 2
to 15 miles is stated to have heen attained. The directional
effects of the loop, combined with the very sharp tuning
obtainable, render interception of the signals difficult,
ensuring some degree of secrecy.

The complete outfit may be carried, set up, and
operated entirely by a single individual, though two men
are ordinarily assigned to the set. Extra bLatteries an
spare parts are included in the equipment.

a 24
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Portabie short-wave transmitter and receiver of the United States

Army. High-tension supply is derived from dry cells, and the

loop aerial is used for both transmission and reception. The
normal working range is only a few miles.
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A Section Mainly for the New Reader.

SIMPLIFYING THE REINARTZ
CIRCUIT.

The popularity of the ‘“ Reinartz
circuit is almost certainly due to the
fact that it gives a good degree of
selectivity without Comphcated tuning
adjustments, and also permits of very
fine control of reaction.  The latter
point is probably the more important,
as the sensitivity of a valve detector
is increased to an cnormous extent
when fullest possible use is made of
reaction, but if this adjustment
cannot be carried to the critical point
at which self-oscillation is just about
to commence, the full benefit of re-
generation will not be obtained,

Another reason for the success
obtained by many readers with this
tvpe of circuit is that the necessary
coil mav be easily wound in a very
efficient manner by even the beginner
without any elaborate workshop
equipment. The circuit as originally
described had a separate reaction
winding connected direct to the
plate and tightly coupled to the
acrial-grid coil, the variable con-
cdenser (which controls the amount of
plate current fed back to the grid
circuit) being inserted hetween one

%3 13

end of this winding and the lower
slight

end of the aerial coil. A

Fig. 1.—A simplified ** Reinartz ’ receiver.

modification of this circuit using a

coil of even simpler construction is

shown in Fig. 1. A continuous single-

laver winding is tapped off to form
i6

aerial, grid, and reaction coils. The
grid section may have 65 turns of No.
20 or 22 D.C.C. wire, the aerial sec-
tion some 13 turns of the same wire,
with about 3o turns of reaction wind-
ing. Finer wire (about No. 30) may
well be used for this latter winding,
as by its use the overall length of
the coil may be reduced.

Arrangements such as this, having
an aerial circuit not separately tuned
are not particularly etficient on the
long waves, and in any case the pro-
vision of facilities for interchanging
the complete coil will introduce com-
plications from the constructional
point of view. Tt would secem more
convenient to increase the wavelength
of the receiver by plugging in an
interchangeable coil in the grid cir-
cuit. At the same time, unfortunately,
it will be nccessary to arrange for an
increase in the number of turns in the
aerial circuit, thus introducing another
slight complication. This may most
easily be overcome by adopting the
scheme of connections shown in Fig.
2 ; this arrangement is readily applic-
able to sets constructed on the Ameri-
can principle, with a vertical panel
and horizontal baseboard. The cylin-
drical short-wave coil is mounted
vertically on the base, while the
sockets for the loading coil are fitted
to the panel in such a way that the
two coils are tightly coupled. Sockets
for an extra reaction coil are mountel
immediately above those for the load-
ing coil,

\When  recelving on  the normal
broadcast waveband these coil sockets
are short-circuited, and the aerial 1s
connected to the terminal markedd A,.
For long waves, appropriate coils
are inserted in the sockets. and the
aerial 1s moved to A,; the short-
wave grid coil then acts as an aerial
winding, and is tightly coupled to the
loading coil.

Assuming that the tuning and re-

-
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action condensers have maximum
capacities of, respectively, 0.00035 and
o.coo2 mifd., a standard 250-turn
loading coil in the grid circuit will
he suitable for the reception of Daven-
try, while the extra reaction coil will
have 75 or roo turns.

A

Fig. 2.—Adapting a ‘‘Reinartz "

recciver
for long waves.
The H.F. choke should have a

high inductance with minimum self-
capacity,_and to avoid casual coup-
lings with other coils its dimensions
shoutd be reduced as much as pos-
sible. A suitable choke consists of
about 6oo turns of No. 42z D.S.C.
wire on a former of 1lin. diameter.

Referring to Fig. z, it will be
noticed that the grid leak is connecte
to the slider of a potentiometer, the
winding of which is across the L.T.
battery. This is a convenient method
of applying the correct voltage to the
grid for most efficient rectification,
and also helps in obtaining conditions
giving the smoothest possible control
of 1eaction.

o0cCcoO

ACCUMULATOR CHARGING.
Many amateurs who have a direct
current electric supply are apt to
neglect the possibilities of charging
their accumulators by inserting them
in series with the household circuits.
It should be stated at once that to
attempt to do so by setting up a lamp
or other resistance board for this pur-

A z5
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pose is an extremely wasteful and in-
efficient practice, for the difference in
voltage between the mains and the
cells to be charged is so great that an
altogether excessive amount of cnergy
is wasted in heating up whatever kind
of resistance happens to be used, and
any advantages which might arise arc
more than offset by the high cost.

If, however, arrangements can be
made to connect the accumulator bat-
tery in series with a part, or even all,
of the house supply, the charging cur-
rent will cost nothing,. while the oper-
ation of the majority of electrical
appliances  will not be adversely
affected by the slight reduction of
voltage due to the hack E.M.F. of,
say, a six-volt accumulator.

Connection with the mains may
most easily be picked up at a fuse
box, and a few measurements made
with an ammeter (taking care, when
the measurements arc made, to see
that the normal number of lights, etc.,
are in operation) will show which cir-
cuit will be most suitable, taking into
account the charging rate of the cells.
A sound and well-insulated connection
should be made, and a non-reversible
plug fitted in a convenient position.

The polarity may be determined by

No. 15.—A Harmonic Superheterodyne.
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the use of pole-finding paper, or the
ends of the two leads from the plug
may be immersed in a glass of water ;
the one from which bubbles are given
off most freely will be the negative,
and should, of course, be connected
to the negative terminal of the accu-
mulator.

Due to the somewhat irregular
nature of the charge which will be
delivered to the accumulator, this
should not be run down to its limit,
and it will generally be advisable to
have a duplicate, so that one may be
charging while the other is being used.

The above remarks do not apply to
high tension accumulators; the low
charging rate of these batteries natur-
ally renders impossible this method of
charging. Due to their higher volt-
age, it is, as a rule, quite permissibile
to set up a special charging circuit,
with a lamp rated at from 20 to 6o
watts or more in series as a regulating
resistance, the actual choice of lamp
depending on the charging rate of the
battery.  Care should be taken not
to connect the charging circuit in the
wrong direction, even momentarily, as
the combined voltages may, in the case
of a large battery, be sufficient to burn
out the lamp filament.

DISSECTED DIAGRAMS.

JANUARY 27ih, 1926.

GRID BIAS ON H.F. AMPLIFIERS.

The need for the application of a
negative bias to the grids 6f low-fre-
quency amplitying valves is generally
appreciated, but in many cases the
rule has not been applied to H.T,
amplifiers.  Possibly this is because
in some circuits valves performing
this operation require a certain
amount of positive bias for stability,
but, now that methods of ensuring
stability by balancing or neutralising
are in fairly common use, the saving
of anode current consumption result-
ing from the application of negative
bias cannot be ignored.

In neutrodyne receivers having
two stages of high-frequency ampli-
fication it is usual to employ low-
impedance valves, with some 6o volts
on the plates. A consideration of
the curves of some typical valves of
this class will show that a reduction
of as much as five milliamperes will
result from suitable biasing of two
amplifying valves.

Moreover, as the flow of grid cur-
rents will be prevented, the damping
of the receiver as a whole will be re-
duced, and a distinct improvement in
selectivity will often be noticed when
attention is paid to this matter.

For the benefit of readers who find difficully in reading circuit diagrams we are giving weekly a series

of sketches showing how the complete circuils of lypical receivers are buill up step by siep.

Below

are shown the conneciions of the combined detector-oscillator of a superheterodyne operating on the

second harmonic prineiple.
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Two valves, with filaments connected
across the L.T. battery ; filament control
rheostats are inserted. The frame aerial,
tuned by a variable condenser to the
wavelength of the desired signal, is con~
nected between grid and filament of the
first valve, which operates as a combined
detector and oscillator.

A26

A circuit which may be tuned by a
variable condenser to a wavelength
roughly double that of the incoming
oscillations is inserted in series witb the
grid of this valve. In the plate circuit is
connected a reaction coil, variably coupled
to the grid inductance. A leaky grid
condenser—

—is inserted for rectification. In the
plate circuit is conmected the primary of
a transformer tuned to the beat frequency.
The secondary is connected between grid
and filament of the first valve of an inter-
mediate frequency amplifier, which may
be of the type shown in ‘ Dissected

Diagrams,” No. 14b. .
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SHORT-WAVE OBSERVATIONS,

Effect of Wavelength on Daily Variations

By R. W. P.

URING September, 1925, a series of somewhat

lengthy tests were carried out {rom a short-wave

experimental station situated in Cornwall, with a
view to determining the effects of the time of day and of
distance on the strength of received signals on wave-
lengths between 15 metres and 100 metres.

The methods adopted were very simple and did not
involve the use of apparatus for the accurate measure-
ment of signal strength. Strength was recorded merely
by the use of the old “* R *’ scale, and so there was con-
siderable liability to error. However, this system was
sufficiently accurate for the purpose, in that signals were
either very loud, very weuak, or inaudible. The purpose
of the tests was to show that wherever shart-wave trans-
mission is to take place between two stations, the actual
wavelength to he employed to obtain greatest efficiency
must be chosen having regard both to the time of day
and to the distance between the stations.

For this purpose, a transmitter was set up to work on
wavelengths of 115, 45, 23, and 18 metres. A constant
input was obtained on all wavelengths, and the actual
efficiency at the various wavelengths was kept as nearly
constant as possible.  The power used was 18 watts,
obtained from a joo-volt battery of accumulators.

Range Covered by the Tests.

Owing to difficulties in obtaining co-operation from
Jdistant stations, definite tests could only be carried out
for one distance-—350 miles. The results obtained over
this distance are best shown by a series of curves in
the figure.
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TIME OF DAY (G.M.T.)

Average daily variations of signal during September, 1925

This curve is intended only to show an average of
results, as the actual strengths varied from day to day.
These variations were of two distinct types:—

(@) Thosec in which strength on all wavclengths cither

decreased or increased simultaneously.

(5) Those in which the wavelength giving loudest
signals at any given moment changed either up-
wards or downwards.

This may be illustrated by a few examples. In case
(a) it is found that signals are not up to normal strength
on any wavelength, but that the 'relative efficiency of
different wavelengths is normal.  In case (&) it is found

15

of Signal Strength.

COLLINGS.

perhaps that the r8-metre wave can be used for a longer
period both morning and afternoon, and that thegactual
strengths of signals is greater than normal. 1t s pos-
sible that on some days the 18 metre curves would
approximate to those shown ‘for z3 metres in the figure.
On such an occasion, the z3-metre curve would be found
to aproximate more closely to the normal 45-metre than to
its own curve. Again, it would also be possible under
these circumstances to establish communication on a lower
wavelength than is normally possible. For instance, a
15-metre curve might be obtained similar to that shown
above for the z3-metre wave.

Transatlantic Tests.

In the tests, unfortunately, complete results could not
he obtained for any other distance than 350 miles. How-
ever, some observations were made for a distance of 600
miles. These were such as to indicate that the mid-day
characteristics shown Dby the 3sc-mile tests, were less
marked. In fact, the mid-day falling off in strength
could not definitely be observed in the limited tests carried
out. At the same time, lower wavelengths could be em-
ployed with advantage as compared with the 350-mile
tests. It was found that the 18-metre wavelength gave
appreciably better results than the 23-metre wave, but
only beween 11.00 and 14.00 G.M.T.

During November and December a certain amount of
transatlantic work was carried out from this station
using wavelengths of r5-25 metres. The tests were very
limited, however, as no American station seemed avail-
able for this work except on Sundays. A further limi-
tation was due to the inability to make rapid changes of
wavelength. The transmitters on the American side did
not secm to be available for operation outside the 18-z1-
metre band, and receivers were not generally in use tun-
ing below 16 metres. A power of 15 watts (input) was
used for this work by the station in Cornwall, this giving
a signal strength in Fastern U.S A, varying from Rz to
R7, averaging Ry.

Long Distance Daylight Transmissions.

Only on one Sunday during these two months id com-
munication fail to take place. Signal strength varied
from day to day, and also variations in the efficiency of
the various wavelengths were observed. On those occa-
sions on which American signals were weak, the British
station’s signals were inaudible on 23 metres, and very
weak on 20 metres. When American signals were loud,
the 23-metre wave could be used by the British station
giving signals sometimes louder than those on zo metres.
Again, on the occasions on which American signals were
very weak, only those stations operating below 20 metres
could be read, and only when conditions were ‘‘ good ”’
could American stations above 22 metres be heard.

A 27
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Short-wave Observations,—

These results would indicate that successful daylight
transmission over distances ot 2,500-3,500 miles can only
Le obtatned by wljusting the wavelength between the
limits of 15 to 25 metres, according to conditions. On
those davs on which no zo-metre signals can be heard,
it is probable that the use of 15 metres would result in
successful communication.

These last remarks apply only to transatlantic com-
munication between rr.0o0 and 21.o0 G.M.T., and are
based on results during November and December.

Some other interesting facts concerning this long-dis-
tance zo-metre work are obtained by comparing zo-metre
conditions with 4o-metre conditions during the same 21
hours. It has been found possible during November
and December to obtain two-way communication with the
U.S.A. on 4o metres, sometimes as carly as 19.30
G.M.T.  On these occasions zo-metre signals have been
very loud between the hours of 16.00 and 21.00 G.M. T,
and 1audible hetween 12.00 and 16.00 G.M.T.

On other occasions 4o-metre signals have not heen loud
enongh to effect two-way working until after z3.30

Wireless
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G M.T. Under these circumstances, signals on 20 metres
have been weak, but their strongest period has been at
20.00 G.M.T. and not, as is usual, at about 17.00
G.M.T.

In conclusion, some warning is necessary with regard
to the results given above for the j3350-mile tests.
These were only obtained by continucus tests, which had
to be made at irregular hours. They involve consider-
able possibilities of error, and should be looked upon
more as results to be expected from serious experimental
investigation. The writer hopes that they will be taken
not as final; but as some guide for the serious experi-
menter who has tune to probe further into the study of
these short wavelengths.

The same theory is true of the later observations con
cerning 2o-metre and go-metre work. It is expected that
large numbers of amateurs will have other views and
have made tests themselves showing different results. If
this is the case, it is the writer’s earnest hope that they
will not remain silent. He will therefore be glad to
receive any observations on the subject matter of this
short article.

HIGH POWER IN ARGENTINA.

The aerlal counterweights for maintaining an
wires at all temperatures.

even ‘tension on (he

A 28
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HIL accompanying photographs depict the antenna
system of the Monte Grande Transoceanic Wireless
Station, owned by the Republic of Argentina. This
powerful station, which is still quite new, will be remem-
bered for its pioneer work in conjunction with Nauen, in
the use of short waves for long-distance commercial traffic.

AR - -

One of the massive stay wire anchorages.

Three important firms were engaged simultaneously in
the construction of the Monte Grande Station, viz., the
British Marconi Company, the Audio Corporation of
America, and the German Telefunken Company. Regu-
lar communication is maintained with Bordeaux and St.
Assise, in France; Carnarvon, in Great Britain; Rocky
Point, near New York; and Nauen, near Berlin.

26

www_americanradiohistorv-com


www.americanradiohistory.com

JANUARY 27th, 1926

Wireless
World

10

129

DICS

Events of the Week in Brief Review.

WORKHOUSE WIRELESS DANGER.

Commenting Just week on the installa-
tion of a wireless receiver in the Nar-
borough Workhonse, a member of the
Board of Guardians deplorcd the possi-
bility that the new attraction might lead
to an influx of interested inmates!

LuGu .

DECEMBER INCREASE IN LICENCES.

Probably owing to Christmas gifts of
broadcast receivers, a marked increase
occurred in the number of wireless
licences taken out during December. The
actual number was 69,593, which com-
pares favourably with thie monthly aver-

age of 40000 or 50,000. The total
numbcr of licences now held is 1,644,325.
0000
BROADCAST ¢ PIRACY.”

A novel prosecution is to take place
shortly in America on a question of broad-
cast wavelengths.  According to a Cen-
tral News message the U.S. Government
is to institute procecdings against the
Zenith Radio Corporation, Chicago. for
broadeasting on a wavelength allotted to

auada but hitherto unused.

leaders may remember that the Zenith
Corporation owns \WJAZ, the broadeast-
ing station” with the ' temperamental’

studio.
[oe N N o]

VISITORS' DAY,

The staft of the Cardiff Broadecasting
station were kept busy last Saturday
week, when 150 members of the Bristol
branch of the Wireless League paid a
visit to wvhe studio and transmitiing
rooms.  This was probably the largest
public party ever to visit a B.B.C. station
in one aftcrnoon.

0000

REPLY TO WIRELESS STRIKERS.

In reply to an application by the Wire-
less Operators’ Union for a Court of
Enquiry into the strike of marine wire-
less operators, the Minister of Labour
has stated that the facts of the dispute
are widely known, and it is not con-
sidered that a case has arisen for the
appointment of such a Court. Iurther,
it is felt that the dispute is one which
must be settled by negotiation.

According to the Marconi Company,
threc-fourths of the total number of
ships coming under the compulsory wire-
less law still have wireless operators on
board.

14

“WHERE IGNORANCE IS . . .»

‘“ Sometinies we gkt as many as 200 or
300 valves returned in one day as
‘duds,””” a wireless expert is reported to
hrave declared in the North Londun
Police Court last week. He explained
that public ignorance was to blame. The
returned valves were examined, found
efficient and put back into stock.

0000

THE BELLS OF COPENHAGEN.

The bell tower of the Copenhagen Town
Hall has now been fitted with a micro-
phone, and every Sunday evening at 5
p.m. (G.MUT)) listeners to the Copen-
hagen station (340 metres) cun hear the
chimes striking six o’clock.

0000

WIRELESS BUSINESS IN THE U.S.A.

An luteresting estimate from America
places the wireless 1ndustry to-day as
twellth in the big manufacturing busi-
nesses of that country. Three years ago
wireless was 34th.

EXPERIMENTAL BROADCAST
TRANSMISSIONS.

It is at present too early to collate re
sults of the experimental transmissions
which are taking place this week between
European and American  broadcasting
stations.

The American stations opened opera-
tions on Sunday evening last, or, in terms
of G.M.T., early on Monday morning,
transmitting from 12 midnight to 4 a.m.
These times are being adhered to nightly
for one week. The British and Con-
tinental stations participating e tirans-
mitting daily from 4 to 5 a.m. (G.M.T.),
and, by arrangement with the Inter-
national  Radiotelephony  Burcau  at
Geneva, special steps have been taken
to prevent “‘clashing” of times and
wavelengths. The principal British
broadcasting stations, including Daventry,
are taking part, and among the Con-
tinental stations engaged wre Viennu,
Berlin, Munich, Radio Toulouse, Haimn-
burg, Madrid, Praguc and Brussels.

i
-

BIRMINGHAM GETS BUSY.
ing the new studio at 3IT.

y
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An interesting glimpse in the modulating room adjoin-
Mr. Cooper, the Engineer-in-Chgrge, is seen controiling the
modulation during the transmission of the

rst item.
A 20
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NEW EUROPEAN WIRLLESS SERVICE.
A new DMarconi commercial wirelecs
service hus been opened between Austria
antd Spain
onoo0
NEW USE FOR THE LOUD-SPEAKER.
I'he ‘‘theatre-telephone™ service in
Paris, subscribers to which can ** listen-
in’" to performances in the leading
theatres, 1s reported to be gaining in
popularity owing to the advent of the
loud-speaker. Actually the service has
been in existence for 30 vears, but the
necessity for headphones has limited its
appeal.
0000

WIRELESS AT BRITISH INDUSTRIES
FAIR.

Arrangements are nearly completed in
connection with the British Industries
Fair, the London section of which will
be held at the White City from February
15th to 26th.

Wireless apparatus will have a good
represerdation, and we note from a plan
sent us by the Department of Overscas
Trade that the Uxbridge Road enirance
should be used by visitors to the wireless
scientific and optical instruments section.

The public will be admitted to the Ifair
cach evening from 5 to 8 p.m., and from
1 to 8 p.m. on Saturday, February 20th.

0000

A GROAN FROM AMERICA.

Dr. Charles Gray Shaw, proiessor of
philosophy at New York University, has
uttered a lament regarding the seven
* dendly values 7 in the world of to-day.
Among these he classes wireless.

According to the New York correspon-
deut of the Daily Express, Dr. Shaw ex-
pressed himself thus: ‘“ We revere radio
and have set up a million altars to it for
no other veason than {o listen-in on the
most commonplace entertainment at the
greatest distance. Another age would
have hesitated to annihilate space and
time the way we grind them up with our
machines, but we enjoy the idea of over-
coming the natural limits of human life.”

It would appear that the learned
doctor is unfamiliar with modern pro-
gress in the design of transformer. choke
and resistance-capacity coupled amplifiers.
Or, possibly, his grid battery has run
dowrr.

0000

SCHOOLS BROADCAST ESSAXY
COMPETITION.

Frederick Pridmore, a 13-year-old
schoolboy, of the Elstow Council School,
Bedfordshire. has won the honour of
broadeasting a prize essay from 2LO or
5XX. DMaster Pridmore is the winner of
the Lissay Competition organised by the
Schools Section of the Radio Society of
Great Britain, a competition for which
entries were received from scheols
throughout the United Kingdom and the
Irish Free State.  Mr. J. C. Stobart,
Director of Education of thke B.B.C..
kindly acted as judge. The prize of £5
was offered by the Society for the best
essay on: ‘“'The Uses of Broadeast
Lessons.™
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THE LAST WORD IN VERNIER CONTROL. This photograph, taken recently in the

transmitting room of the 50 kW. broadcasting station, WJZ, at Bound Brook, N.J., shows

the two variable air condensers used for fine tuning. Note the small electric motor
which operates the condensers.

The second and third piaces were
secured respectively by Ronald Tomlin
(aged 13), of Central London District
Schools, Hanwell, and Muriel Hart (aged
14), a home student, of 5, Convent Gar-
dens, Kaling. Mildred Alford (aged 13},
of the Bicester C. of E. Schools, was
very highly commended ; while the fol-
lowing were also highly commended :—
Charles Keep (aged 13), Elstow Council
School, Beds.; A. Cudby (aged 14), Pole-
hampton Boys’ School; Gladys Luxton
(aged 14). Alfred Sutton Central School,
Reading; Claude Molcher (aged 10), Roade
Council School, Northants; Elsie Pouney
(aged 13), Bounds Green Girls' School,
New Southgate; E. Powell (aged 11),
Downham Market Boys’ School, Norfolk.
The following received special mention :—
Oscar Clavton (aged 8), Fawbert and
Barnard School, Harlow; Nora Pope
(aged 8), St. Charles R.C. School.

coo0O0

FUTURE BROADCASTING POLICY.

Two important qnestions affecting
broadcasting policy were raised by Brig.-
Gen. Sir Capel Holden, giving evidence
on behalf of the Radio Society of Great
Britain before the Broadcast Committee
at the House of Lords on Wednesday last.
The Society considered that the following
features in the constitution of the B.B.C.
were anomalous :—(1) That there is no
representation on the directorate of the
public, who supply all the revenue, and
(2} that the directorate conmsists solely of
representatives of manufacturing in-
terests. The Society held strongly that
broadcasting should not he entrusted to
a private limited liability company.

Sir Capel also urged the claims of the
Society for silent periods, when the cessa-
tion of broadecasting would permit of
axperiments by members.

On Thursday the point. of view of the
listening public was put forward by

wwweamericanradiohistorv.com

Mr. Filson Young, who urged more
original methods in the presentation of
broadcast programmes, and Lieut.-Com-
mander Kenworthy, M.P., of the Radio
Association. As a result of a referen-
dum, said Commander Kenworthy, 95 per
cent. of the members of the Radio Asso-
viation approved the present system of
broadcasting. The Association advocated
better research facilities for B.B.C.
enginvers.
0000

FOR THE WIRELESS TRADER.

We have just received a copy of the
1926 edition of that useful refereunce
book, ‘“ The Wircless Truder Year Book
and Diary,” which contains a wealth of
information of the utmost value to all
connected with the industry.

Produced by the Trader Publishing
Co., Ltd., 139-140, Fleet Street, London,
E.C.4, the Year Book is priced at 5s. 6d.
(7s. 6d. overseas).

) 0000

SPEECH AMPLIFIER DESIGN.

In the footuote on page 45 of our issue
of January 13th the last sentence should
read : ““ With pure A.(. the maximum
inductance at 50 cycles exceeds 300
henries.”

c00O0

BEAM v. CABLE IN INDIA.

Within six months it is expected that
the beam station now under construction
at Kirkee, near Poona, will begin its ex-
perimental transmissions. Five steel
masts, cach 280ft. high, are to be erected
in a line pointing directly to Skegness,
where the reciprocal station is now being
built.

With the new station it should be
possible to transmit at the rate of 1,000
words per minute, which comipares very
favourably with the average cable speed
of 40 words per minute.
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T about the same time that Volta was experimenting,
Ampére, a young French scientist, was also study-
mng clectricity, and his work was destined to have

a marked effect on scientific progress.

Andre Marie Ampére was born at Poleymieux, near
Lyons, on January zznd, 1775. At an early age he
showed a wonderful talent for calculation, and we are
told that he worked out arithmetical problems with pebbles
even before he had been taught his figures! In his youth
he had no tutor, but was assisted in his studies by his
father, who procured for him the necessary books.

Studies in Physics.

In 178¢ the French Revolution broke out, and the
ideals of the Revolutionaries filled young Ampére with
enthusiasm. He received a rude sheck, however, when
his father was put to death by the Revolutionaries, and the
tragedy made a deep and melancholy impression on him.

For almost a year young Ampére remained in a state of
stupor, not even recogmsing the places where he had been
brought up. Gradually he recovered his normal spirits,
however, chiefly through reading some verses of Horace's
QOde to Licinius. As soon as he felt able to do so, he
endeavoured to find solace in a study of botany. Trom
1704 to 1797 he immersed him-

self in literature, and having
devoured all the ILatin poets
turned his attention to Greek.
He followed literature with a
study of science and art, but
seemed] unable to plan out any
definite line of work until at last
he decided to devote himself
exclusively to physics.

In the meantime (in 1799)
he had married Mlle. Julie
Carron,’ a circumstance that
necessitated him choosing a
profession.  He decided on a
scientiic career, and in 1801
became Professor of Chemistry
and Physics at Bourg. In the
following vear, at the age of
27. he published a mathematical
paper.

In 1804 Ampere's wife died,
and in the same year he hecame
Professor of Mathematics at
Lyons. TIn his vouth he had

‘In tmoli;\;ing year a son was
born, and he subsequently became
an intellectual literary man and

a memher of the Arademy of
Sciences.

Andre Marie Ampére.
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always shown a considerable interest in mathematical sul-
jects, and in his later years remarked that he knew as
much about mathematics when he was eighteen years of
age as at any time afterwards. In 1805 he entered rhe
Polytechnique at Paris, and in 1809 attained the high post
of Professor of Mathematical Analysis and Mechanics. In
1814 he became a member of the Academy of Sciences
and Professor of Physics in the College of France. Sub
sequently he enjoyed numecrous distinctions, including the
Legion of Honour and Fellowship of the Royal Societies
of London and Edinburgh.

It was during a tour of inspection in 1836 that Ampére,
worn out by toil but still in full possession of his mental
faculties, fell ill at Roanne. He endeavoured to con-
tinue with his tour, but, arriving at Marseilles, had to
take to his bed. He died in the College of that town on
the roth of June, being sixty-one vears of age.

Although Ampére's work was considerable. his fame as
a pioneer of wireless is based more particularly on his
application of the highest hiranches of mathematical ana-
lysis to electricity and magnetism. His study of electro-
magnets and his researches in this connection largely
prepared the way for Faraday’s fanwous experiments,
which we shall consider later.

As we have already learned,
Oersted had discovered (in
1319) the effect of an electric
current upon a magnetised
needle.  The Academy of
Sciences did not hear of Oer-
sted’s experiments until Sep-
tember 11th, 1820, but imme-
diately the discovery was an
nounced  Ampére began an
investigation of electro-magnet
ism.  Seven days later (on
September  18th) he read a
paper before the Academy, an-
nouncing that the voltaic pile
itself affected the magnetic
needle in the same manner as
did the uniting wire. He showed
that the effect was consistent
with the theorv that the electric
current completes a circuit back
to the pile from which it origi-
nated. He also advanced his
Lrilliant theory that the magnet-
ism of a magnet is due to
molecular electric currents,

In a paper. New Discoveries
in Magnctism and Electricity,
Ampére suggested using the

: A 35

wwWw- americanradiohistorv. com


www.americanradiohistory.com

Wireless
World

132

Pioneers of Wireless.—

cftect of an clectric current upon a magnetised needle in
order to transmit signals from one point to another. It
1s on this suggestion that the French base their claim that
Ampere was the originator of the conception of the electric
telegraph.

‘The question as to who invented the telegraph has, of
course, been the subject of considerable discussion.
Although Ampére suggested that the electric current might
be used to transmit intelligence to a distance, it is a far
ory from his discovery of the scientific principle to the
completed system, operating on a commercial basis, of
Morse. It is significant that Ampere made no attempt
to palent his discovery.

Although a great savant, whose name is one of the
most illustrious in I'rench science, Ampére was remark-
ably candid and ingenuous. Possessed of a very modest
Fortune, he gave it freely to those in need and lavished it
on the construction of new apparatus. In France his
ahsent-mindedness was almost proverbial, and is well
illustrated by an incident that occurred, during a meeting
of the Academy. Ampere was reading a paper, and the
members were listening to him with rapt attention. Sud-
denly there was an unusual disturbance and a general
murmur spread over the meeting as a stranger, attired in
a dark blue dress-coat, entered the hall.  The stranger
quelled the excitement with a sign, and taking a vacant
seat on the platform listened undisturbed to the lecturer.

When he had read his paper, Ampére returned quietly
to his place, not having noticed the stranger’s entrance.
Gireat was his astonishment, therefore, when he found the
stranger occupying his seat. Too modest to say any-
thing, Ampére walked round his seat and coughed once or
twice, but the stranger did not take the hint. He then
remarked to some of his colleagues that it was extra-
ordinary that a stranger could enter and take another’s
place without apology or explanation.  The only responses

¢ CHARGING FROM A.C. MAINS.”

Rraners of the article with the above title, by Prof.
L. V. Appleton, in 7%e Wircless World of December
soth will be interested to know that the Balkite Battery
Charger mentioned in the last paragraph is only obtain-
able in Great Britain from the branches and agents of
Burndept Wircless Limited. The idea is protected in this
country.

The Balkite Battery Chavger is shortly to be manu-
factured at the company’s Willesden works.

TRADE MARK TFACTS.

From King’s Patent Agency, Ltd., of 1464, Queen
Victoria Street, E.C.4, we have received a fascinating
little booklet about Trade Marks, containing extracts from
a paper on the subject given before the Publicity Club
of London by Mr. Benj. S. King.

A distinction is drawn between invented and ‘‘ non-
invented 7’ trade warks; a good specimen of the former
1s ‘“Osram,”” while the latter is well exemplified by
‘“ Monarch *’ as applied to typewriters. Mr. King’s re-
marks are worthy of the attention of all wireless manu-
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were quiet smiles, which so mystified Ampére that he over-
came his timidity and addressed M. Geoftroy Saint-
Hiilaire, the President.

““ Mr. President,”” said he, ““ I must point out to you

that a stranger has taken my place and sits amongst us.”

You are mistaken, my dear colleague,”’ replied the
President; “‘ the person to whom you allude is a member
of the Academy of Sciences.’’

““ Since when? '’ asked Ampére.

‘“ Since the 5§ Nivose, year VI
stranger.

“ And in what scction, sir? ”’ inquired Ampere.

‘ In the Mechanics Section,’” responded the intruder.

““ This is a little too much,” cried Ampere, as he
snatched up a list of members of the Institute. Turning
to the date mentioned, he read :—** Napoleon Bonaparte,
Member of the Academy of Scicuces, elected to the
Mechanics Section on the 5 Nivdse year VI.”

Ampere, very upset at not having recognised the Em-
peror, was profuse in his apologies. The Emperor was
much amused by the occurrence, however, and genially
replied : ““There, sir, you see the inconvenience of your
not consorting with your colleagues. I never see you at
the Tuileries. However, I can easily compel vou to come
there, at least to bid me good day.”’

When the meeting terminated, the Emperor approached
Ampere, and taking his hand said : ““ I shall expect vou
to dinner to-morrow. It will be at seven. and so that, vou
will not take her for someone else, I will warn vou now
that I shall place you next to the I<mpress! ”’

The sequel to this incident is as strange as it was typical
of the absent-mindedness of the great scientist, for on the
following night the Imperial household did not sit down
to table until eight o’clock. The Emperor had waited an
hour for his colleague of the Academy, but Ampere had
forgotten all about the invitation and was unconcernedly
absorbed in his work !

interjected the

facturers who propose to benefit by the powerful appeai
of a gool trade mark.

e =

TESTING

MARCONIPHONE
The insulation of the windings are subjected to a pressure of
3,000 volts at a frequency of 1,000 cycles.

“IDEAL” TRANSFORMERS.
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r l VHE D.T.2 valves are dull emitters designed for
use with two-volt filament heating accumulators.
It is said by the manufacturers that these valves
incorporate all the gond features of the well-known
D.E.R. type valves, with the added advantages of lower
filament current consumption and improveil character-
istics which provide special values most suitahle for the
H.F. detector and L.F. positions in the receiver.

H.F. and L.F. Models.

Two classes are provided, one being designated D.E.2
H.F., and the other D.E.2, L.F. D.E.2, H.F. is
recommended for H.TI. amplification and detection and
for use in resistance or choke-coupled L.F. or H.F.
stages, whilst the D.I'.2, T.T. is designed for L.F.
transformer-coupled stages, or for the output stage if tele-
phones arc emploved.

Sample valves submitted bv the Marconi and Osram
Companices have been tested, with the results given in the
accompanying tables.  These figures compare fairly
favourably with those given in the makers’ catalogues,
although it would appear that the
manufacturers specify the ampli-
fication factors and anode imped-
ances of their valves at a high
anode voltage with the grid at ap-
proximately zero volts instead of
with usual operating values as we
do in our tests. The result of
this, of course, is to show that the
valve is not quite such a good ore,
judged by the ratio of the ampli-
fication factors and impedanees,
as one would Le led to expect from
the figures given by the makers.
These remarks apply not only to
the Marconi and Osram Com-
panies, but we believe to all valve
manufacturers, and we would sug-
gest that the time has arrived swhen
the public has the right to expect
that actual values under pperating
conditions be given. That the
makers appreciate the importance
of grid hias is evident from the
D.E2, H.F. Nominatl figures which they invariably give
o1 7, Mlament, 2 volis, i the literature describing their
120, maximum ; amplifi- products. Thus we are told that

cation factor, 12; anode H
impedance, 45,000 ohms. when the D.E.’.‘, I..F. valve is

Marconi and Osram D.E.2 Series.

used in a 1.1, amplifier with an
anode voltage of 8o, the correct
gril bias is negative 4.5 volts.
Surely then we are entitied o be
given the characteristics of the
valve under these conditions, for
the keen wireless amateur no
longer chooses components and
valves at random, but endeavours
50 to choose these things that they
match and work well together
Typical instances where matching
of parts is essential are when low
and  high-frequency  transformer
couplings are used. Many manu-
facturers of transformers specify
the anode impedance and amplifi
cation factor of the valves used
with transformers of various ratios
to give certain frequency-amplifi-
cation characteristics, and these
form in many instances the only
guide the buyer has as to the am- A
plification. and to a certain extent Pufng. Miament. 2 volte.
the quality, he will get. ' R e

The D.E.2, 1..1°. valve will be ncation factor, 7; anode
found suitable for the first stage !'mpedance,22.0000ohms.
of a transformer-coupled low-frequency amplilicr, when
a transformer of 2 or 3 to 1 ratio of good design may be
used.  This valve will also function fairly well in a
transformer-coupled high-frequency amplifier, provided
the ratio of the windings and the value of the tuning
condenser is properly chosen.

)
MARCONI AND OSRAM VALVES.
D.E.2;, H.F.
Filament characteristics. 1.8 volts. 0.12 ampere.
1.9 volts. 0.125 amipere.
2.0 volts. 0.13 ampere.
Total emission, 5.9 milliamperes.
|
Anode
Anode current Actual | Grid Ampli- Anode
Volts. at zero Anode | Bias. fication Impedance.
Grid l Current, [ Factor.
Volts. |
Milliamperes.| Mill:amperes.|  Volts. Ohms.
40 0.64 0.4_ - 1 113 50,000
60 1. 0.58 2 115 44,600
80 1.57 I 0.7 3 12.85 54,500
100 2.1 p8s | 4 12.5 I 45000
120 275 Uil 5 125 40.50)
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For tuned anode couplings, the H.F. valve will be

0,122 ampere.
0.127 amipere.
0.13Z ampere,

134
Valves we have Tested.—
D.E.2, L.F.
Filament eharacteristics. 1.8 volts.
1.9 volts.
2.0 volts.
Total emission 5.7 milliamperes.
Anode )
Anode Current Actual Grid
Voits. at Zero Anode Bias.
Grid Current.
Volts.
I\Ii]liampere;. Milliamperes. Volts.
40 0.84 0.53 1.5
60 1.53 0.78 —3
80 2.27 0.95 ' —3
100 3.06 1.14 —7

found satisftactory, tor it has a high impedance, and
will not be so liable to oscillate as a circuit including a
valve of similar amplification factor but lower impedance.
Further, the tuning characteristics, which depend to some
extent on the anode impedance, will be better, i.e., tuning
will be sharper than when a low-impedance valve, such

To avoid overrunning D.E.2 valves, they should always
be operated from a two-volt accumulator. and it is advis-
able to emplov a s5-ohm rheostat in order that the valve

Ampli- Anode
fication Impedance.
Factor. o
as a D.E.8, L.F., is uscd.
Ohms.
8.65 435,000
70 it
7.5 31,200
8.0 35,200

Taken with 2 volts on filament.

Captain Eckersley at Hounslow.

The menbers of the lounslow and
District Wireless Society are looking
forward with interest to a visit from
Captamn P. 1. Eckersley, Chief Engineer
of the B.B.C., who has kindly arranged
to give a non-technical lecture on Friday,
February 12th, his title Leing ** Broad-
casting from Within.”

On the same evening the Marconiphone
Co., Ltd., will demonstrate their
¢ Straight Eight Receiver.”

The meceting will be open to the pub-
lie, a collection heing made an behalf of
the Hounslow Hospital Wireless Fund.

Hon. Secretary : Mr. Arthur J. Myland,
219 Hanworth Road, Hounslow.

0000

A Constructional Course.

Great enthusiasm is being shown in
connection with the inauguration of a
practical course in wireless construction
by the Croydon Wireless Society. This
course, which is to be continued fort-
nightly until the summer, will alternate
with the regular fortnightly Monday lec-
tures. It will be helpful and informal, and
is intended to bring members into closer
contact for the purpose of mutual instruc-
tion and advice.

A single-valve Reinartz receiver is
being built by several of the members
under expert supervision, and will later
be fitted with one or two low-frequency

stages. When the sets at present under
construction are completed an evening
will be devoted to calibrating them

against a= standard wavemeter.

The Hon. Secretary of the Society is
Mr. H. T..P. Gee, 51-52, Chancery Lane,
w.C.2.

(Sl eNe o]

Liquid Air to Increase Signal Strength.

Mr. Allen S. Bremmner, B.Sc., gave a
fascinating lecture and demonstration on
the subject of ““ Ligquid Air >’ before the
Muswell Hill and District Radio Society
on January 13th. Although the majority
of his remarks were not strictly applic-
able to wireless, the lecturer made the
interesting observation that by immers.
ing his aerial tuning coil in liquid air he
hyd noticed a considerable increase in
signal strength, due to decreased resist-
ance.

Particulars of the Society’s activities,
together with a membership application,
will be gladly forwarded by the Hon
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Secretary, Mr. Gerald 8. Sessions, 20,
Grasmere Road, Muswell Hill, N.10.

oCoo

Can a Reflex Set be Stable ?

An outstanding feature of the meeting
of the Lewisham and Bellingham Radio
Society on January 12th was the demon-
stration by Mr. Riches of a two-valve
reflex receiver. The demonstration was
the outcome of a previvus discussion in

{ FORTHCOMING EVENTS.

WEDNESDAY, JANUARY 27th.
Radio Society of Great Britain.—General -
meeting. At 6 p.m. (tea at 5.30). At i
5 the Institution of Flectrical Engincers.
: Savoy Place, W.C.2. Lecture, with -
demonstration: " Loud-speakers,” by Dr. 2
N. W. McLacklan, M.1.E.E.
Tottenham Wircless Society.—At 8 p.m.
4t 10, Bruce Grove. Lecture: * Distor-
. A, Whkitelouse, of

At 8 pm. At St. James' Schools, s
Fortis Green. Lantern lecture:  Mica
anr_lenqus for Transmitting and Re- :
ceiving,” by Mr. H. Andreves, of the
Dubilier Co 2
FRIDAY, JANUARY 29th, :
¢ Sheffield and District Woeless Society. At
d 7.30  p.n. At the Department of
Applied Science, St. George's Square.
Lecture: ' Power Transformers,” by
Wr. L. H. Crowther. A M.1.EE.
bristol and District Radio Society.—At the
Physics Lecture Theatre, Bristol Uni
versity.  Lecture: * Acoustics ™ (with ¢
;)zgerunents), by Prof. 4. M. Tyndall. 3

.Se.
Radio Ezperimental Society of Manchester,
Ezxperimental evening.

Hely Trinity Radio Club (Barnshury).—At
7.45 p.h. At the Parish Hall, Rich-
mond Road. Lecture: * Frequencies in
Relation to Broadcasting,” by a B.B.C.

Enginecer.
MONDAY, FEBRUARY ist.
Toswich and District Radio Society.—Open
night.
Swansea Radio Society—Lecture by Mr.
R. . Isaacs, M.Se.

TUESDAY, FEBRUARY 2nd. i
Halifuxr Wireless Club.—Lecture: ** Broad- &
;a.;;igy" by Mr. H. Bishop, of the

1.8.C.

WEDNESDAY, FEBRUARY 3rd.

Instutuion of Electricel Engineers (Wire-
less Section).—At 6 p.m. (refreshwments
at 5.30). At the [nstitution, Savoy
Place, W.C.2. Lecture: * The Propaga-
tion of FElectric Waves,” by Mr. J.
Hottingworth.
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may be heated to as low a temperature as is consistent
with satisfactory operation.

which several members had doubted the
possibility of any reflex circuit being
stiable and constant in operation, while
possessing good range and volume. Mr.
Riches showed that, in regard to his par-
ticular receiver, he was fully justified in
claiming that an efficient reflex set could
be rendered stable.
oooo

Broadcasting Frequencies.

An important meeting for members of
the Holy Trinity Radio Club (Barns-
bury, N.I) will be held on Friday next,
January 29th, when a member of the
Engineering Staft of the B.B.C. will lec-

ture on ‘“‘Frequency in IRelation to
Broadcasting.””  The meeting will “ be
held at the Parish Hall, Richmond
Road, and will begin at 7.45 p.m. All
interested in  wireless are cordially
invited.

A special effort is being made to

increase the membership of the club.
Particulars will be gladly forwarded by
the Hon. Secretary, Mr. D. E. Stretton,
15, Thornhill Houses, Barnsbury, Lon-
don, N.1.

ccoo
New Headquarters.

We greatly regret that a mistuke was
made in these columns last week in
veferring to the move of the Ilford and
District Radio Society to new and more
comfortable headquarters.  These, it
should have Leen stated, are situated at
the Wesleyan Institute, High Road,
Ilford. By an unfortunate error, the
society’s original address was given in
our last issue. )

0000
Wavelengths and Cycles Per Second.

One of tho most interesting half-hour
talks ever heard in the club room of the
Ipswich and District Radio Society was
given by Mr. Stanley Lewis on January
4th. The subject was *° Wavelengths and
Cycles per Second.” Many obscure points
were made clear by clever demonstration,
and not a little of the success of the
evening was due to Mr. Lewis's discreet
use of the blackboard.

Before the close of the mecting an
culertaining diversion was provided by
one of the members who produced a two-
valve receiver which competed success-
fully with the society’s four-valve in-
strument in picking up most of the
B.B.C. stations at good strength.
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Duplication of Wavelengths.

Our surmise of last week that Geneva
would soon he experimenting, not on
short wavelength transmissions—as was
stated in a misleading report in a morn-
ing newspaper—but on the duplication

and triplication of wavelengths, has
already been shown to be accurate. As

the outcome of a short conference held
In Brussels a few days ago, it was
decided to institute the Bournemouth
station as a sort of keystone of transmis-
sions from this country, operiating on
wavelengths of 250, 350, and 500 metres
simultaneously with transmissions on the
same wavelengths from Detit Parisien,
Berlin, and Rome. The idea is to ascer-
tain which, il any, stations in Europe
can broadcast on the same wavelength
without interference. If such economies
in the waveband can be effected, the
move will go a long way toward solving
the European waveband problem.

0000

Prince Henry.

Prince Henry will respond to the toast
of “* The Royal Fumily,” to be proposed
by Sir Warren Eisher, Secretarv to the
Treasury, at the Civil Service dinner
which is to be held or February 12th.
The Prime Minister will propose the
toast of ““ His Majesty's Civil Service.”
All thiee speeches will be broadeast from
2L0.

[FReReKe)

Broadcast Humour.

The scare adininistered to listeners by
Father Ronald Knox, in a burlesque en-
titled ¢ Broadcasting the Barricades,”
which  was relayed from Edinburgh
recently, has greatly perturbed the
B.B.C. officials.  While the skit, in
manuscript form, bore every indication
of what it was iutended to be, and
while & greater proportion of humour is
called for by a section of listeners, the
incident showed the need of very careful
discrimination in the choice of Inoudeast
humour.

0000

All Sorts and Conditions of Men.

Even in the narration of a funny story
the point is often missed by the hearer,
and the danger that listeners may fail
to appreciate the subtleties of broadcast
humour cannot be. overlooked nor under-
estimated. It takes all sorts to make a

SAV

OY HILL TOPICALITIES

By Our Special Correspondent.

world, and it is clear that the officials
responsible for Father Kunox's burlesque
transmission did not pay due regard to
that section of the listening world which
regards its news bulletins as unequivocal
fact.

0000

Lyn Harding as Drake.

There are few more refreshing charac-
ters in history than Drake, and excerpts
will be broadcast to-morrow (January
28th) from ILouis N. Parker’s play of
that name. An excellent Drake has been
secured in Mr. Lyn Harding, who created
the part when the play was first pro-
duced at His Majesty’s Theatre in 1912.
Another well-known artist, Miss Edyth
Goodali, will play Queen Elizabeth.

0000

A Job for Capt. Eckersley. :
Here is a ghost story which has uot
even the excuse of wireless to support it.
A resident on a small and isolated farin
in Slhiropshire heard music and voices
outside the house in the middle of the
night, aud, being very puzzled, got out

of bed tc see who was disturbing his
slumbers. There was no sign of anyone,
but the singing continued long after he
had returned to bed. On the following
morning  he found that the snow which
had {fallen overnight was undisturbed.
The curious point about the story is that
the information has been passed on to
Captain Fckerslev with a request that
he will try and explain the mystery,
seeing that the farmer concerned has no
receiving set.
[eNeNelv}

We Wonder.

A listener tells me that he proposes to
attach an aerial to a century-old oak
{ree in his garden, and wonders whether
this is likely to kill the tree.

0000

He Didn’t Want Much.

This veminds me of the unsophisticated
candidate for broadeasting honours who
recently offered his services to the
B.B.C. for broadcasting anything in the
way of song, from cradle songs to sere-
nades, war songs, or dirges. [Te staled

-

2RN DUBLIN. The studio of the Irish Free State's first broadcasting station at Dublin.
The new station is working on a waveiength of 390 metres and the quality of transmission
is reported to be steadily improving.

WWW-americanradiohistorv com

A 39


www.americanradiohistory.com

130

that he would take in part payment a
“ first-class listening-in set, with full
diveclions for putting up and for mani-
pulation, plus a free licence for same.”
He added that he would prefer one ** with
twelve first-class quality headphones and
would wish to be advised where best to
rig aerials, and would need a long aerial
of finest copper wire, with means of
atiaching same to ten or twelve trees.”
It would appear that the correspondent
wants a telegraph line to his house and
not a wireless aerial.
0000

Good Reception from the Continent.

From time to time the engineers at
Suvoy Hill receive information {rom
listeners in certain parts of the country
as regards the ease with which foreign
stations can be picked up, while British
stations cannot be heard at all. The user
of a two-valve set, installed near the
Caledonian Canal, last week forwarded a
long list of Continental stations which
he had been able to receive, and remarked
that he had at the sume tine succeeded
in getting Glasgnw only of all the British
stations.

coo0

Bad for Valves.

The reason is that the Continental
stations gencrally over-modulate—an ex-
pensive procedure so far as the life of
valves and other transmitting apparatus
is concerned. The B.B.C. euginecrs, on
the other hand, in the interests ef
listeners as well as of their own trans-
mitting plant, pay attention to the factor
of safety. to ensure consistency in their
transmissions, combined with unvarying
quality. The aim of every broadcasting
concern should be to give its nationals a
consistent service vather than to indulge
in the somewhat speculative pastime of
bolstering up transmissions for the benefit
of listeners abroad.

0000

A New Type of Valve.

In counection with the question of
modulation, an experiment was tried the
other day at one of the provincial sta-
tions with a new type of valve to replace
several low-power valves. So far from
providing listeners with an improved
level of comsistency in reception, over-
modulation was more pronounced than
ever, and speech could even he detected
on the anode, in small clouds

0000

A Record Week.

In these days of heterodyning and
interference on the ether, the week
January 7ith to 14th may he counted as
a red-letter week in hroadcasting, for the
B.B.C., in its weekly report to Geneva,
was able to declare that seventeen of its
stations were clear of-heterodyne, a con-
dition of things that has not been ex-
perienced for many months past.

0000

Manchester Badly Heterodyned.
Manchester, on the other hand. was in
a servious plight during the period men-
tioned, interference being concentrated
on that station with especial intensity.

Manchester’s wavelength was lowered
from 382 metres to 379 metres in an
A 40
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FUTURE FEATURES.

Sunday, January 3lst.
Lonpox.—440 p.m., La Chauve

Souris.  9.15 p.n., Schubert
Programme. ]
BreminoHaym.—9.20 p.om, Kfainly

Concertos.

BounrNEMOUTH.—3.30 p.m., Waguer-
Liszt Programme. Y.15 p.m,,
Instrumental Feature and Axrt
Songs.

¢ Camrporrr.—9.156 p.m., “ Out of the
i Depths.”
i CrLascow.—3.30

Programme.

pn,  Orchestral
Monday, February Ist.

Lowpon.—8 p.n., Chamber Music.

BmrymingHam.—8 p.m.,  Classical
Items.

ABerprEN.—3 p.m., Scottish Song,
AMusic and Drama.

Grascow.—8.30 p.m., Aspects of
the East.

BiLrasT.—8.58 p.m., Instrumental
Solos. 9.20 p.m., Two Scenes
from Shakcspeare.

Tuesday, February Znd.
Loxpox.—8 p.m., An Operatic
Evening.
BouRNEMOUTH.—8 p.m., Folk Love
im Scng and Music.
CarpiFr.—8 p.m., A Pugeant of the
West—(1) Cardiff.
MANCHESTER.—8 p.m.,  Daughier:
of Men >’ {Charles Klein).
AprrDEEN.—8 p.m., English and
Trish Music.

Wednesday, February 3rd.

Loxpon.—8  p.m., Mendelssohn
Programmoe.
BiryvixeHaM.—7.30 p.m.. Organ

Recital by C. D. Cunningham
(City Organist), velaygd [rom
the Town Hall.

CarpiFr.—8 p.m., ‘“ Runes of the
Hebrides.””

MANCHESTER AxD OXX.—8 p.m..
“John Peel’ Programnme.
NeweasTie.—8 p.m., Mendelssohn

Programme. _9.15 p.m., Opera.
Grisgow.—8 p.1®, Symphony Con-
cert.
EpinBUurcH.—8 p.m., A Mendels-
sohn Night.

Thursday. February 4th.

BirmingHav.—8  p.n.,  Chamber
Music Programme.
MaNcHESTER.—8 p.m., Lancashire

Talent Series: A Contribution
by Bury.
Friday, February Sth.

Loxpox.—9.20 p.n.. Special Relay
from the Continent.

Ma~cuesTER.—8 p.m., A Popular
Concert.

BeLrast.—8 p.m., Portion of Con-
cert by the Belfast Philhar-
monic Society relayed frony the
Ulster Hall.

Saturday, February 6th.
NewcasTLE.—8 p.m., The Hati{on
Colliery Prize Band.
ABERDEEN.—9 p.m., Instrumental
Programme.
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attempt to extricate its transmissions
from those of Prague, TUnion Radio
Madrid, Osio, and Dublin. The situation
between 350 metres and 400 metres is
presenting Geneva with «  difficult
problem.

Q00Q

Schoolboys to Broadcast.

Listeners heard, a few days hefore
Christmas, the first of the publit school
concerts relayed from  Marlborough
College. By way of contrast, 21O will
broadcast. on February 16th. a cantala
entitled ** Youth and War,” which is
to be relayed from the Bermondsey
Central School for Boys. The cantata is
by Dr. Robert Jones, the headmaster of
the school—which is something between
the elementary and secondary school
grades. The boys will demonstrate that
tuneful voices are to be found in the
purlieus of South London as well as in
the open countryside.

[eNeNeNe]

What Station was That?

Need appears to exist for a stiffening-
up of the regulations respecting the
amrouncement of the identity of various
stations during broadcasting. The com-
plaint was made that many people tuned
in half-way through a recent burlesque,
and were unable to gather up the threads
m a way that would have enabled them
to follow the argument. It is equally
important that, on tuning in, the listener
should not be for long at a loss to know
the name of the station to which he is
listening. Call signs should be announced
with unfailing regularity before each and
every item.

cooo
Realism in Broadcasting.

Do listeners realise the amount of
physical and mental effort that many.
arlists  pat into their broadcast per-
formances? In listening to that wonder-
ful broadcast of *‘ The Tell-tale Heart,”
one of Edgar Allan Poe's ecerie tales,
which was recited by Mr. Russell Thorn-
dike from 21O a week ago, we felt some-
thing of the dramatic intensity that the
well-known actor put into the words;
but we did not, perhaps, realise that he
acted the part of the insane murdever
just as if he were performing before a
visible audience. At one point he
pounded a wooden chair in front of him
with such vehemence, to typify the beat-
ing of his victig’s heart, that his
knuckles weve noticed at the end of the
Lroadcasl to be streaming with blood.

0QoCoO

A Musical Dinner.

This evening (Wednesday) listenars are
to have half an hour of George Graves,
the inimitable Baron Popoff, in a broad-
cast from *“The Merry Widow.” Y

The first performance of York Bowen’s
Rhapsody for violin, ’cello, and piano will
also be broadcast from the Annual Dinner
of the Federation of Britisht Music Indus-
tries. The speeches of Lord Hewart,
Lord Chief Justice, and Mr. J. B.
McEwen, Principal of the Royal Academy
of Music, will also be broadcast from the
same function.
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SPEECH AMPLIFIER DESIGN,

Derivation of Transformer Characteristics.!
By N. W. McLACHLAN, D.Sc., M.IE.E., F.Inst.P.

(Concluded from page 98 of previous issue.)

F ]l YHIS subject has been treated experimentally and
mathematically by various writers, but to save the
reacler the necessity of wading through the original

papers a simple treatment is outlined below,

The chief object to be attained in getting the optimum
of amplification from a valve is that only a minor por-
tion of the alternating voltage shall bLe expended across
the valve. This is equivalent to the valve impedance
being negligible compared with that of the resistance or
transformer primary in the anode circuit. It is, of

0 o
]
lom e

Fig. 13.—Equivalent circuit (b) of valve-transformer combina-
tion shown at (a). A = variable frequency alternator eguivalent
to signal; r = internal resistance of valve; C = equivalent
capacity of transformer secondary referred to primary circuit;
L, = inductance of primary, assumed constant; L, = equivalent
leakage of transformer referred to primary; R = equivalent re-
sistance of transformer referred to primary; E = m x voltage
applied to grid of V; at any instant; e, — voltage across primary
at any instant; e, = voltage across secondary = e; X transformer
ratio ; i = alternating current through r at any instant.
course, the variation in the impedance of the ‘* load ”’
which prevents the amplitude-frequency characteristic
being horizontal, 7.e., having an unvarying ordinate, or
in mathematical language y = a constant.

Transformer Resonance.

Let us turn our attention to Fig. 13 (b), in which is
illustrated a circuit approximately equivalent to the valve
circuit Fig. 13 (a).. The alternator A will be assumed to
generate o constant voltage at all frequencies, this being
equivalent to a like voltage control of the valve as effected
by a voltage between its grid and filament. The amplifi-

. . . €
cation from the grid of V, to that of V, is E‘x m X

transformer ratio, where m is the magnification factor of

the valve. From this formula with the aid of Fig. 13
m— e . ]
it will be seen thatf’ should be as near unity as possible,

i.¢., ¢, should be much greater than e. Now, ¢ is the
vector sum of 77, R/, and wL,7, where 7 is the alternating
current flowing round the circuit. Expressed symbolic-
ally the numerical valug of ¢ is [(r+R)*+ w?L,%]},

where w=2r x frequency. Also ¢, =wl.,i=

7
wC’

' In all qa]c11lztti0115 the walve constants have been taken from
data supplied by the valve manufacturers.

Taking phase into account it must be clear that at any
instant the total voltage across r, R, L, and L,, 7.,
¢ + ¢;, cannot exceed E. Now, suppose the frequency is
of such a value that the impedance of L, is very high
compared with that of C. We may then consider L, to
be removed (in an actual valve circuit L, will act as an
anode feed choke). Moreover, at a suitable frequency
L, and C will resonate, and their voltages will be equal

. . .1
The voltage across them is wl,j=-—

oC
(giving »?L,C=1). Now, the maximum value of 7 is
governed by the value of (r+R). Thus the voltage
across C and therefore across the primary of the trans-
former is controlled by r+R. Hence, with a trans-
former and a valve of low combined resistance, the current
may be relatively large, thereby yielding a voltage on the
primary several times greater than E| 7Z.¢., when leakage
IESONANCEe OCCUrs.

For example, take a combined value of 7+ R as 35,000
ohms, a value of L, as 2 henries, and C as joo micro-
microfarads. The resonance frequency would be in the
neighbourhood of 6,000 cvcles. Atresonance the maximum

but opposite.

L
current is given by I=—-——, Now, the voltage on C
g y R ¥ 1N g

and therefore on L ic——I— = ol = E = glf

o oC(R+r)  (R+71)

which is approximately equal to 2zE (by insertion of
numerical values).

Thus the effective amplification due to the valve and

transformer is given at leakage resonance by the expres-

g )G
= 2 The factor o—2
R+7r

7
E . -= where #;n,= turns.®

R4r""7""ny
is the outcome of the leakage.
Thus, if the transformation ratio were 2, and the valve
magnification factor 7, the amplification at 6.c00 would

80

sion

40 -

7/
20}——t=

0 500 1000 1500 2000 2500 3000 35600 4000
FREQUENCY

Fig. 14.—Curves of Marconiphone ¢ Ideal’’ transformer. Upper
curve with “R '’ valve, lower curve with D.E.3 valve.

AMPLIFICATION

be 2 x2x7=28, or just double that on the horizontal
portion of the characteristic. The curve of Fig. 2 (page

/E
2 K’E’) is the voltage applied to grid of V, of Fig. 13.  In
4

the ordinary way the amplification is given by * Wwhere
% is about unity on the flat part of cnrve.
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45 of January 13th issue) ought now to have a definite
meaning, and the gradual slope from 1,000 cycles upwards
indicates that at some frequency a resonance point will
be attained. Also, from the formula it will be evident
that with any given transformer which shows a rising
characteristic the rise can be reduced by augmenting
(r+R), i.c., by using a higher impedance valve. This
is illustrated in a concrete manner by the curves of Fig.
14, which show the characteristics of a 4: 1 transformer
with valves of high and of moderate impedance.

Amplification at Low Frequencies.

The upper curve of Fig. 14 shows a falling character-
istic, and this is due chiefly to the alternating volt drop
on the valve being of importance compared with that
across the transformer primary. Although the primary
inductive reactance is high, the capacity reactance is
low, as an example will clearly show. Taking the valve
resistance and primary of transformer as 40,000 ohms,
L =25 henries and C=o0.001 mfd., the reactances of L
and C at 3,000 cycles are respectively 460,000 ohms and
55,000 ohms. Thus the transformation ratio will be—
by calculation from these data—ahout 33, which is in
close agreement with the value given in the upper curve
of Fig. 14. This fall in amplification 1s due to the
large internal resistance of the valve, which eliminates
the resonance peak due to leakage. Having dealt with
the rise and fall of _the amplification curve above the
normal resonance point (about 1,000 cycles in Fig. 14),
there still remains the important lower frequencies where!
transformer curves fall away rapidly. Referring to the
equivalent circuit of Fig. 13, capacity and leakage effects
will be negligible below frequencies of the order of 3oo
cycles. The amplification is now
s o primary inductance

n, = primary resistance + valve resistance.

Let

r = effective resistance of transformer,

m = amplification factor of valve,

L = effective inductance of transformer
primary (variable),

p = internal resistance of valve,
7

S = ratio of transformation =—:-

2,
Sm
Then amplification= [ ‘o+-7\*7!for low frequencies,
+%r)
wLlL
f.e., below 300 cycles.
Now Ssm is sensibly constant, so that it is only neces-

. o+ | . 3.
sary to consider | 1+ L . Taking some values
approximating to an average transformer, let L = 15
henries, p=8,000 ohms (D.E.5 or D.E.§ L.F)), r=

3,000 ohms, w=27f=27x256 (middle C on piano), we
get | 1+(PTV 1 is approximatel 1
oL approximately equal to 1-1. At

128 cycles, an octave lower down the piano, the value is
1.35 at 64 cycles=z.03, and at 32 cycles=3.7. Table 1
shows the corresponding amplifications.
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A glance at the figures shows that there is little amplifi-
cation on the lower portion of the pianoforte scale.
In fact, it would be a good plan to play notes equivalent
to these frequencies on the piano to get a closer acquaint-
ance with the importance of low tones. Using
only one such transformer and a power valve the
energy for equal volts on the grid of the detector at 64
cycles would be 0.28 of that at 512 cycles, thus giving a
much reduced bass. But now consider two such transformers
in cascade, 7.¢., detector followed by two note magnifiers.
The voltage amplification at 64 cycles is now 0.28 x 0.49
=0.14, whilst the energy is 0.0z of the corresponding
quantities at 512 cycles. There is no wonder that few
people hear the low-toned instruments when we see these
figures.®  Of course, a good deal of low-tone boosting 1s
done by grid leaks and reaction, so that the actual case
is not so bad as the figures represent ; but in general such
boosting is offset by a lack of clearness and intelligibility.
This is not always readily apparcnt unless a quick change
over can be made to the other condition. Some calcula-
tions on the special transformer mentioned above mav be
of interest. Using the same formula and data as before,
but taking L =225 henries and 7=10,000 ohms, we get
the following figures (see Tables 2 and 3) At 64 cycles
with two of these high inductance transformers, the
energy is not reduced perceptibly, whereas with the 15-

1

0.02 5o’

Put in another way, with two transformer primaries of
225 henries, the relative intensity of a note of 64 cycles
would be fifty times that with one transformer of 15 hen-
ries.* T'his is not a plea for transformer coupling—far
from it. Just as good results can be obtained with re-
sistance coupling, the magnification being liitle inferior.

There 1s, however, an absence of variability of the
characteristic unless additional devices are mcorporated
with the resistance coupling. It is possible, however, to
augment the amplification far beyond that of a single
stage of resistance coupling by using a D.E.5B valve
with an m value of 2o and a p value of 30,000 ohms.
The magnification is then 40 on the horizontal portion of
the curve, whilst that at 64 cycles is 0.92 X g0=37.

henry type the reduction was

Influence of the Internal Resistance of the Valve.

In the last section a simple mathematical argument was
advanced to account for the shapes of amplification-
frequency characteristics associated with transformer-
coupled amplifiers. « From what precedes, the following
salient conclusions can be deduced : (1) A high-impedance
valve of 40,000 ohms with a transformer of moderate
inductance, say, 2o henries, is conducive to a lack of
amplification of both upper and lower tones. (See I'ig.
14, Upper curve.)

(2) A low-impedance valve, on the other hand, is con-
ducive to good amplification of the lower tones, but, in
general, there is a tendency for the higher tones to be
accentuated, due to an upward tilt of the characteristic.
(Fig. 14, lower curve.)

*With a high impedance valve, say. 22,000 ohms, the figures
would be ludicrous.
¢Yith two 15-henry transformers the ratio would be 2,500 : 1.
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TABLE 1. (Sm = 28.)

TABLE 2. (p = 20,000 ohms.)

1 ' TABLE 3. (o = 8,000 ohms.)
. |
' Freq. Ampln. ‘! J Freq. ! Ampln. ' ‘ Treq. Ampln,
C 256 0.91 C 256 10 C 256 0
C, 128 0.74 o 128 0.99 C, 128 1.0
C, 64 0.49 C, 64 0.95 C, 64 0.98
C, ' 32 0.27 C, ' 32 0.80 C 32 0.92

The next phase of the subject is to discuss the influence
of high- and of low-impedance power valves on the loud-
speaker, which will be assumed to have 2 D.C. resistance
of 2,000 ohms. The conclusions will, in general, be
valid for low-resistance instruments with a transformer.
At a frequency of 5o cycles the major portion of the im-
pedance of the loud-speaker is due to its resistance. To
get the total impedance, the internal resistance of the
valve must be added. Let the latter resistance be 10,000
ohms and the A.C. resistance of the speaker 2,000 ohms.
The total is 12,000 ohms, and with any low-frequency
alternating voltage K the current is E/12,000. Now
replace the valve by one of 4,000 ohms internal resist-
ance (D.E.5A). The total resistance at 5o cycles is now
6,000 ohms. Thus the alternating current will be
I /6,000, or about #wice ils former valuc. Thus the low
tones will be augmented in intensity. At frequencies of
1,000 cycles and upwards, the inductive reactance as well
as the resistance of the loud-speaker must be taken into
account. Assuming the inductance to be 3 henries and
the effective resistance (at 1,000 cycles) 5,500 ohms, the
inductive reactance wL =27 x 1,000 X 3=19,000 ochms (ap-
prox.). With a valve of 10,000 ochms (p), the total resist-
anceis 15,500 ohms. Thus the total impedance is [ (19,000)*
+(15,500)? |**=24,500 ohms, and with an alternating
voltage Il the current is E/24,500. By using a valve of
4,000 ohms the total impedance is 21,200 ohms, and the
current E/21,200. Thus the ratio of the currents with
24,500
21,200
= 1.16, as against a ratio of 2:1 at a frequency of so
cycles. Hence the use of a low-impedance valve as
against one of high impedance is to boost the low tones
relative to the high ones, which are not increased very
much. It will be appreciated, of course, that the low-
impedance valve, owing to its smaller m value, necessi-
tates augmented signals on its grid to give equal audi-
bility with the high-impedance valve.  Since the impedance -
(reactance and effective resistance) of the loud-speaker
increases with the frequency, the current, for equal volt-
ages applied to the power valve at all frequencies, will
decrease with increase in frequency. There will prob-
ably be undulations due to mechanical resonance effects,
Z.e., variation in motional impedance. Apart from
varving the high- and low-frequency amplifier character-
istics, there are three ways of hoosting (relatively) the low-
frequency tones by manipulating the lowd-speaker cir-
curt i (1) By using a low-impedance valve or several
similar valves of moderate impedance in parallel, (z) by
shunting the loud-speaker with a fixed or a variable con-
denser, (3) by connecting two or more loud-speakers in
series. Method (1) is, of course, the best, since the higher

4,000- and 10,000-ohm valves at 1,000 cycles is

tones are not reduced to the same extent as pertains in
the other two arrangements. For example, (1) leaves the
high tones intact, whereas the other method merely re-
duces the high tones and leaves the low ones much as
they were, and the higher the tone the greater the reduc-
tion. Morcover, in practice the result is a muffling effect
when methods (2) and (3) are used. It is seldom found
necessary to reduce the low tones, but a suitable induct-
ance or choke of low resistance shunted across the loud-
speaker, a high-impedance valve, or a non-inductive re-
sistance in series with the power valve will supply the
necessary conditions. The effect of a resistance can
readily be tested by including one's body——from hand
to hand—in scries with the loud-speaker. The reproduc-
tion will then sound squeaky. A word of warning is
necessary concerning the above, or, in fact, any mode of
boosting the low tones. There will be no audible altera-
tion, and the experiments will therefore fail if the low
tones are not of sufficient intensity before the boosting
device is applied. For instance, suppose a double bass is
inaudible on the loud-speaker with a valve of 8,000 ohms
internal resistance. It is, indeed, too much to expect
that this instrument will become appreciably audible by
using a 4,000 ohm valve. Moreover, it will eliminate
any possibility of misconception if we define the boosting
of low tones as one which augments the aural perception
of tones already audible. A great deal of boosting is
requisite to render an inaudible tone comfortably audille.

Requirements for Average Loudness Level.

In general, I think that the majority of reproductions
lack the wery high and the wery low tones. Ior general
purposes in a private residence one can tolerate a good
deal of the low tones, but the really high ones, e.g., the
extreme overtones from stringed instruments, are de-
cidedly irritating (at normal strength), although it must
be conceded that the reproduction is more natural when
they are heard in full force. The desideratum is some-
thing with the sharp ‘“edge’ off, and, moreover, an
absolute replica at original strength would in many cases
of prolonged listening be physiologically undesirable.
Stated in other words, the average listener wants a mellow
tone from the loud-speaker. In a heavily draped room
an instrument of the ‘“edge” variety would doubtless
be quite pleasing at some distance from it.

The question of loudness level has already been
broached, and this is really an important point. It seems
a reasonable hypothesis that, when listening to radio re-
production for hours at a time in a private residence, the
intensity should be such that conversation is easy and
listening effortless.  Moreover, suppose we reproduce a
military band or a pianoforte at full strength and then,
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by cutting down the magnification, let the air pressure
be, say, one-fiftieth to one-hundredth the value of the
original. Since the ear is relatively insensitive to low
tones, these will appear to be reduced, and therefore we
have apparently introduced a form of distortion. Strictly
speaking, there is no distortion at all, but merely the
same effect as that of music at a distance, plus the in-
fluence of the reflections from the boundaries of the room,
and these are quite important. In general, I think it
will be agreed that it is definitely desirable to hear a
fair proportion of the fundamental of a violincello in a
string quartet, although the output from the reproducer
may be only one-hundredth that of the original. Hence
we must. introduce distortion to satisfy this aural pro-
pensity for low tones. Some idea of the insensitivity of
the human ear will be gained from the fact that when a
note two octaves above middle C on the piano is just
audible when struck, the air pressure is one-fiftieth that
when the octave below middle € is just audible, i.e.,
for equal threshold audibilities C, must be fifty times
the intensity of C2.  This provides food for thought.

Magnification Obtainable from Amplifier.

It may be of interest to show tlrat the magnification
obtainable with the variable characteristic amplifier can

Wireless
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hold its own with any double note magnifier whilst yield-
ing as good or better quality. For the best quality, the
magnilication is usually reduced, but, even when the
amplifier is going ‘‘all-out,” the quality is still good.
The data in Table 4 show the various degrees of am-
plification possible—on‘the horizontal part of the char-
acteristic—and the valves used to obtain it. The ampli-
fication is reckoned from the geid of the detector to the
anode of the power valve. Allowance must be made for
the frequency change at the detector from supersonic to
sonic by way of a modulation coefficient. This is less
than unity, since the modulation of the carrier wave is
only about 25 per cent. on the average. In this case the
value of the coefficient is clearly o.25.

A comparison between the present amplifier and a good
double note magnifier is givea in Table 5, and the superi-
ority of the former is evident—on paper at least. In
practice there would be a lack of low tones with the
double note magnifier unless the grid leak and some.
reaction on the R valve detector gave its assiduous assist-
ance. The overall amplification of the variable amplifier
can be still further increased by transformer-coupling the
valves V, and V,, but the quality is then evanescent, and
this arrangement is chiefly useful for spotting very weak
distant stations. In using a.D.E.5B, the intensity from
the loud-speaker should not be overdone, because the

TABLE 4.—DATA FOR VARIABLE CHARACTERISTIC AMPLIFIER.

' o,
Gross Magni-
Coupling Coupling fication
No. Vi V. Vs V, to V,. V, to V,. from Grid | Net Mag.? Remarks.
' of V, to
Anode of V.
1 D.E.3DB. D.E.5 D.ESA Pure res.t 2 1 tl'a;ls. with 450 112 Uniform mag. from
0.003 mfd. cond. 30 to 4.000 cycles.
2 D.E.3B. D.ES5 D.E5 Ditto. Ditto. 900 225 Ditto.
3 D.E.3B. D.E.5 D.E.5A. 400 hy. choke 2:1 trans. 730 182 Uniform mag. 40 to
1 4,000 cycles.
4 D.E3B. D.ES5 D.E.5 Ditto. 2: 1 trans. 1,460 365 Ditto.
5 D.E.3B. D.ES D.E5 Ditto. 3:1 trans. 2,190 547 Increasing mag. above
3.000 cycles.
6 D.E.3D. D.IZ.5B D.E5A Pure res. 2:1 trand. with 1,300 325 Uniform mag. 30 to
0,001 to 0.002 4,000 cycles.
cond.
7 D.E3B. D.E.5R D.ES 900 hy. choke Ditto. 4,000 1,000 Uniform mag. 9 to
4,000 cyeles.
8 D.E.3B. D.E.5B. D.E.S 900 hy. choke- 3:1 trans. with 6,000 1,500 High magasification.
Tes, 0.003 cond.
8 | DEQ. D.E.5B D.E.5 Ditto. L Ditto, 8,000 2,000 Ditto. )
10 D.E.3B. D.E3B D.E3 400 hy. choke- Lo 1 trans. 3,000 750 Low fil. current. Uni
res. form 140 cycles to
4.000 cveles.
10,1 to 0.2 megohm.
2 The energy magnitication is proportional to the squares of these numbers,
TABLE &.
S ‘ . | _ ——— , _
Gross Net Remarks.
Vi V,. | Va- ll Vito V, V, to V.. Magnification. Mag.
! — ,
R. | D.E.5 D.IE5 i 3:1 trans. £ 1 trans. 5,800 1,450 | Double note mag.
D.E.Q. D.E.5B. D.E.5 i 900 hy. choke-res. 3 : 1 trans. with 0,003 8,000 2,000 | Variable amplifier.
cond.
D.E.3B. ‘ D.E.5B. ‘ D.ES } Ditto. Ditto. 6,000 1,500 Ditto.
A 44
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characteristic of this valve is not particularly straight,
and alien tones are apt to be introduced, due to working
over too large a part of the curve. The reader may ask,
Why not use a D.E.5B on the double note magnifier?
There is no reason why this should not be done, except
that the quality will suffer considerably, due to lack of
high and low tones, and it is more than probable that the
set would howl. The ahove comparison is quite fair,
because there is not a great deal of difference between
the two overall characteristics, excepting that the variable
amplifier has a Detter low tone scale, provided reaction is
absent from the H.F.

To avoid reaction, the variable characteristic amplifier
can be preceded by several stages of H.F. amplification.
With four H.I". valves (D E.3) giving about 5 per stage,
the amplification is §*=625. Thus the total magnifica-
tion due to the seven valves is 625 x 8,000 = 5,000,000.
Allowing for the modulation coefficient, this reduces
to 1.25 x 10° with a D.E.Q as detector, and to just under
a million with a D.E.3B as detector. This is about the
right order of magnification for getting the evening pro-
grammes of distant British and Continental stations at
loud-speaker strength on a good open aerial. The fila-
ment current consumption is only about o.7 ampere,
whilst with a D.IZ.3B in place of a D L.5B for the trans-
former coupling, 7.¢., for V,, and a 120 mA power valve
(D.E.8 L.F.), the current becomes 0.48 amps.—an ex-
tremely reasonable value; but we hope for its reduction.

Additional Artifices for Varying the Amplifier
Characteristics.

The above by no means exhausts the devices for obtain
ing a variable characteristic. There are devices for neu-
tralising resonant notes in loud-speakers and for causing
a dip in the characteristic, such as that shown in Fig. 15.
The LC circuit is a pure resistance equal to the effective
value of choke plws condenser (chiefly choke) at the re-
sonant note of the loud-speaker. If 7 were 100,000 ohms
and at resonance the LC resistance were 20,000, the
amplification would be reduced to about one-fifth its
normal value (neglecting the influence of the leak, which
can be assumed as o.3 megohm).

VAV

{11}

Fig. 15.—Method of producing a dip in the amplification
characteristic by means of a series combination of condenser and
inductance.

Then there is the combination of a low-resistance choke
and relatively high-impedance valve for boosting the high
tones proportionately to the frequency. (This does not
neutralise the mufiling due to the low damping caused by
reaction in a H.F. circuit, although it brings up the high
tones.) This is sometimes termed electrical differentia-
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tion. If the impedance of the choke is small compared
with that of the valve, and if its self-capacity is low,
the A.C. anode current for equal voltages on the grid of
the valve will be nearly equal at all frequencies. Now
the voltage on the choke is wlZ, where L is assumed
constant. But wlZ=2zfLi=fx a constant. Hence the
voltage is proportional to and increases with the frequency.
If properly designed, the choke can be replaced by a
transformer, but the primary inductance and self-capacity
must be kept small.

A discussion of these and other artifices is beyond the
scope of this article, which is primarily to show what can
be done in regard to variable characteristics with rela-
tively simple apparatus.  In testing and in operating
loud-speakers such an amplifier has proved of great value
and can be recommended.  In another form of the
apparatus the coupling between V, and V, (Fig. 1, page
44 of January 13th issue) has been effected in the usual
way by a mica condenser of o.2 mfl, and a leak of 2
megohms.  Although the resulting curves are modified
the acoustic result is much the same. Admittedly, this is
the easier course, because there is no computation neces-
sary to arrive at the correct grid bias on V,, which is
rather a knotty point with valves of high ““m ”’ value
(D.E.5B, D.E.3B), and no alteration to the bhias is
required if the coupling is altered from resistance to
choke, or if the set is detuned. This amplifier, with an
‘“ Ideal ** 2.7 : 1 transformer between V, and V, can be
recommended to give good quality. Greater magnifica-
tion can be secured by using a D.E.5B in place of a
D.E.5 for V,. The quality 1s still good.

Summary.

(1) The ultimate quality from a loud-speaker depends
upon (a) the input to the H.F. circuit, z.c., the curve
from the microphone and its associated circuits at the
transmitter ; (&) the overall frequency-amplitude char-
acteristic of the receiver; (c) the pressure or energy-fre-
quency characteristic of the loud-speaker in free space;
(d) the loudness level, this includes the physiological
aspect of the matter; (e) the influence of the room in
which the loud-speaker is situated. The better the loud-
speaker the easler it is to verify these statements,

(2) From (1) it does not immediately follow that the
overall characteristic of the complete receiver should
show equal amplification at all frequencies. With cer-
tain types of loud-speaker used at moderate loudness
level, the characteristic should dip in the middle register
to give due proportion to the low and the wpper high
tones. The amount of dip varies with the degree of
loudness. With other types of speaker it is sufficient to
give the amplifier characteristic a prominent bass, the
remainder of the characteristic being horizontal. If a
speaker is very weak on lower tones, it may not be prac-
ticable to adjust the amplifier accordingly to get a good
bass.

(3) Having attained the correct, or rather the most
pleasing characteristic® for a certain loudness level there
are still two salient defects: (@) absence of stereophonic
effect, or the sense of directivity and location, (#)

5 The correct characteristic for natural loudness would of
course give a thin bass when cut down to, say, 1/100th normal
intensity.
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resonances in the reproduction, these being introduced at
various parts of the svstem. :

(4) A variable characteristic can be secured by adopt-
ing artifices such as those described herein.  When boost-
ing low tones it must be realised that the human ear is
relatively insensitive at frequencies of the order 20 to
400 cycles.  Thus an inaudible tone may have to be
magnified many times to become comfortably audible.
So far as low-toned instruments are concerned, e.g.,
double bass, these require a gool fundamental and ought
not to be “‘ sensed ’’ by their overtones.

(5) Comparatively inconspicuous resonances often be-
come prominent with increase in intensity. The time
required for the resonating component to decay to in-
audibility increases with the intensity. With a diaphragm
type of loud-speaker, the lower the frequency of a
resonance note the more sustained is its cffect, because
the damping is usually less for the low than for the high
tones. Hence at large intensities the time for the natural
vibration to die away to inaudibility is usually appreci-
able and causes a nasty coloration and blurring of the
output. (Try the bass notes on a piano, playing chords,

JANUARY 271k, 1026,

and compare with the treble.  The lalter are much
clearer cut.) There is also horn resonance, which is not
particularly objectionable for weak sounds but with loud
sounds causes the low tones to be badly defined. In-
struments like the double bass, drums, etc., are acoustic-
ally amalgamated instead of standing out separately, as
in sculptural relief. Appreciable resonance causes blur-
ring of a band of frequencies on each side of the central.
The influence of heavy reaction also causes blurring.
Thus the average speaker sounds best when the intensity
is moderate

Finallv, T am much obliged to Mr. IE. C. Cork, M.Sc.,
for obtaining the various curves associated with the dif-
ferent transformers.  Without quantitative data, it would
have been impossible to write with certainty on the per-
formance of the variable characteristic amplifier.

[NoTe.—The author has asked us to draw attention to the
following points: (1) In Fig. 1 (page 44, Jan. 13th issue)
condenser C, shoyld be connected across all the active primary
sections; (2) the D.C. feed through the primary of the high-
inductance transformer should be limited to aveid saturation
of the iron; (3) in Fig. 10 (page 95, Jan. 20th issue) the
interital resistance of the D.E.Q. valve operating as anode
rectifier was 370,000 ohms, not 37,000; lence the lack of
magnification of the lower tones.]

General Notes.

Mr. E. J. Simmonds (G 20D) informs
us that he was in communication with
FI 8QQ (Saigon) on December 6th,»1925,
at 1940 G.M.T., and that FI 89Q stated
that he had previously worked with
G 2CC, H. 8. Nicholls, Stockfield-on-
Tyne. We shall be pleased to hear from
any British amateur who can establish a
prior claim to two-way working with

FI 8QQ.

- TRANSMITTING NOTES . sy
 AND QUERIES.

5YJ.—Major W. H. Oates, 21, Wolver-

B J2 and B W2.-—Rudolf Couppez, 3,
Rue Elise, Ixelles, Brussels.
1EARZ24 —L. Garay, Onate, Guipuzcoa,

O A6N (in place of O F1C).—Mujor J.
G. Swart, Cambridge House, Milnerton,
Cape Town, South Afriea.

oC< O
QRA’'s Wanted.

We have received communications for

forwarding to the following transmitters

6000 ton Gardens, Hammersimith, W.6.

Mr. A. E. Livesey, Stourton Hall,
Horncastle. states that during October he
received BZ 1BD, Alberto Villela, Rio de
Jaueiro, on a wavelength of about 40
metres, when the Brazilian amateur was
working with an inpnt of only 5 watts,
using a UV 202 with 400 volts D.C. on
anode 1 a Hartley circuit with a Hertz
aerial.  Signal strength was about R.5.
Mr. Livesey thinks this must be o DX
record.

coo@

If the late owner of the call-sign
G 6NK, who was working on November
23rd, 1925, will communicate with the
present owner, R. J. Denny, 1, Hillside,
Waverley Road, Weybridge, Surrvey, he
can have a cfrd reporting his signals in
Western Australia.

2000
Call-signs Allotted and Stations ldentified.

ZANMB.—J. L. Tiompson, 58, High-
lever Road, North Kensington. W.10.

2BAO.—H. and L. Wilkins, Hills View,
Studland Road, Elthorne, W.7. (Art. A.)
(Change of address.)

2BBR.—S. (. NKeville, 70, Isledon
Road, N.7.

2BAMM.—K. E. B. Jayv, * The Quinta,”
Elm Grove, Amersham, Bucks. (Art. A))

SWC.—W. Clouch. 36, Victoria Street,
Lower Broughton, Manchester (corrected
address).

A 46

6NO.—H. E. Norris, 48, Cold Overton
Road, Oukham, transmits on 23 and 45
metres.

6RP.—C. A. Potter, Newfield Hall,
Sheffield.

6TG.—R. Harvis, The Rectory, Long
Cvichel, Wimborne, Dorset, transinits on
23, 45, 150, 200, and 440 metres.

6UZ —W. M. Bakewell, Yeovil House,
Regent Street, Stoke-on-Trent (corrected
address).

1 1AM.—A. Marzoli, Via Bramant:, 3,
Rome

and shall be glad if thev, or any of our
readers, will send us the required names
and addresses 1 —

G 2APD, G 2BN, J 2BMA, G 2CL,
G 2ER (7], G 2F0O, G 2ZD, G 5C0,
G 5PN, G 6DT, G 6ER, G 6J11, G 6KY,
G 6LH, G 6ND, G 6RRR, G 6YX, A 3EF,
A 4RT, GC 2BE, F 8FIR, F 8I’RI,
F 8LZ, F 8TZ, M 4HS, Z 2AX, 7 3A0,
Z 4AV. Also for G 5X0, E GEH
(7 Egypt). BZ PT1, P 1AE, Y HBK,

LAB BU3.  India: CRP, PI 1FN,
AN 3FZ, F 8NN, F 8HID, F 8RF,
G 6LT.

AN IRISH TRANS-
MITTING STATION.

5NJ, the well-known
station owned by
Mr. F. R. Neill, at
Chesterfield, White-
head, Co. Antrim, was
the first licensed
in Northern Ireland,
and has been working
since June, 1925. Tests
have been carried out
with many British sta-
tions and two-way
communication with
Australin, New Zea-
Iand, North and South
America, South Africa,
and French Indo China.

wasy americanradiohistorv com
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Supplement to the lsts published

EXPERIMENTAL TRANSMITTING

Wireless
Worrld

STATIONS.

in the

‘ Wireless Annual for Amateurs and Experimenters,”

143

CsE

19286,

At the request of many of our readers we publish below the call-signs, names and addresses of
Amateur Transmitters in all parts of the world which we have received since the ¢ Wireless
Annual” went to press, and any corrections to these lists of which we have been notified since

their publication.
stations.

of our readers who have copies of the *“ Wireless Annual "’
Transmitters up to date.

GREAT BRITAIN (G.).

Additional Stations.

2 ACI
2 AHZ

2 AMB
2 AUQ
2 BBR
2 BIK
2 BJK
2 BLM
2 BMM
2 BNN

200
2FV

2 GW*
21T*

2 JC*
2KV
2 NH*
2NT

2 0Z*
2 RK*

2 YG*
5 BY
5¢J*
5 FF
5FQ
5IR
LIW*
5'KR
T
5 WY
5Y)
b ZG*

8 AT
6

6 DA
6 FT
6 HF
8 MW
8 NK
6 NO*

S. Williamson, 22, Hurst Grove, Bedford.

L. C. Patterson, 18, Lancaster Court, New-
man St., W.1

J. L. Thompsou 58, Highlever Rd., North
Kensington, \V.10.

S. T. Nottle v, 3, Fleetwood Rd., Slough.

S. C. I(eville, TO, Isledon Rd., N.7.

C.1..Champion, BarrylFarm, Rickmansworth,
Herts.

C. Brookes, 7, Merivale Rd., Putney, S.\V.15.
(Artificial aerial.}

J. C. Martin, 50,
(Artificial aerial.)

K. E. B. Jav, The Quinta, Elm Close, Amers-
ham. Bucks. (Artificial aerial.)

T. H. F. Wagstarf, 24, Earl Howe St,
Leicester.

G. E. Pohu, 10, Colville Rd.,

W. Scott Hay, " Ivycraig,”
Renfrewshire.

G. S. Wiite, Fiveways, Chippenham, Wilts.

Holybead Rd., Coventry,

Davswater, W.11.
Newton Mearns,

B. Walsh, ** Clovelly," Victoria 5t., Armagh,
N. Treland.

G. Sykes, 13, Lingford St., Gorton, Man-
chester.

W, J. Crampton,

Clllf Bexhill,
A. Dedman, 65, Kingston Rd.,

Malden Surrey (late 2 BGM).

A. C. C. Willway, Knole Hill, Mayfield,
Sussex.

J. W. Norton, 20, Perrvn Rd., Actort, \V.3.

C. St. V. Roper, 7, Yale Court, Honeybourne
Rd., N.AV.G.

Huntington House, South

New

W. H. Andrews, “Tramore,” Totnes Rd.,
Paignton.
H. I.. O'Heffernan, 69, Lower Addiscombe

Rd., Croydon.

Q. Carpenter, 35, Sunnyside Rd.,
Super-Mare.

R. Ferguson, 23, Cavendish Ave.,
End, Finchley, N.3.

E. H. Capel, ' Sunnyside,”
Harrow (late 2 BBQ).

H. Field, 62, Chertsey Rd., Woking.

J. L. Wood, Stanhurst, Burntisland, Fife.

Weston-
Church

32, College Rd.,

P. Cox, 101, Birchfield Rd., Longsight,
Manchester.

C. M. Thorpe, The Crossways, Rhuddlan,
N. Wales.

R, Pollock, 4, Glenhurst Ave., N.W.G.

W. E. Russell, 5, Walton Rd., Woking.

D. Woods, Station House, Braintree, Essex
(late 2 AXZ).

Major W. H. Oates, 21, Wolverton Gdns.,
Hammersmith, W

R. P. Hawkey, Tregrnna "
Woodford Green, Essex.

F. Aughtie, 28, Terry St., Dudley, Worcs.

F. J. H. Charman, 76, Salisbury Rd,,
Bedford.

Vale, W. 0.

R. T. Frost, 19, Highfield Rd., Felixsfowe
(late 2 BIU).

M, H. Wynter-Blyth, Tankersley, nt. Barnsley
Yorks.

Lt.-Col. C, W, Thomas, Clifton House, Old
Swinford, Stourbridge.

R. J. Denny, 1, Hiliside, Waverley Rd.,
Weybridge.

H. E. Norris, 48, Cold Overton Rd., Oakham.

Grange Ave.,

80, Essendine Manpsions, Maida

We are indebted to the Editor of 7.5 F. Moderne for most of the French
It is intended to issue these supplementary lists from time to time in order that those
may keep their lists of Amateur

Call signs and addresses marked with an asterisk (¥) supersede

those in the original list.

6 0G R. A. Webbher. & Theresa Ave., Bishopsion,
Bristol {late 2 BDQ).

6 RP C. A. Potter, Newfield Hall, Sheffield.

6sQ G. A. Heaney, 5, Dugedin, Antrim Rd.,
Belfast.

8 TG R. Harris, The Rectory, Long Crichel,
Wimborne, Dorset.

8 VO* D. Simpson, 18, Bank St., Lerrvhill, Aberdeen.

6VZ A. E. Stephens, West View, Chewton Rd.,
Keynsham, Bristol.

8XR T. Mitchell, Bcntﬁ«ll Newhey, nr. Rochdale.

6 YV S. k. Lv’ms 3, Clareuce Cres., Whitlev Bay,
Northumherland.

6 YW T.P.Allen, 19, Ardgreenan Drive,Strandtown,

Belfast.

Corrections or Changes of Address.

2 ARG W. E. Rhodes, Wayside, Luard Rd.. Caw-
bridge (change of address).

2BM H. L. Garfath, 166, Birchanger Rd., South
Norwood, S.E.25 {change of address).

2 BAO H. O. L. Wilkins, Hills View, Studland Rd.,
Elthorne, \WW.7 (change of ad Iress).

2 DY }F. H. Haynes, 38, Sittingbourne Ave.,

2DZ Enfield, Middlesex (wrrccted address).

2 MD Chippertield, 5, Nacton Rd., Ipswich
(change of addre ss)

2TK. K. H. Thow, 2. Victoria Rd., Eltham, S.E.9
{change of adi Tress).

2 UN W. Beusley, 13, Kelfield Gardens, W.10
{corrected address).

22720 L. H. Soundy, R, Chester Gardens, Argyle

5LA | Rd.. Ealing (change of address).

5 WC V. Clough. 36, Victoria St., Lower Broughton,
Manchester (corrected address).

6LJ S. K. Lewer, 32, Gas&on\ Rd., West Hamp-
stead, London, N.W.6 (corrected address).

6§MP O.W. \'mholson Basing Park, Alton, Hants.

{corrected 1ddress)
6TH C. \V. Liles, ‘“ Morningside,” Fields Rd.,
Newport, Mon. (change of address).

6 UZ W. M. Bakewell, Yeovil House, Regent St.,

Stoke-on-Trent (change of address).
FRANCE (F.).

Additional Stations.

8 ALG P. lLongayron, 10 Rue Nelson, Chierico,
Algiers,

8 AH —~Il¥ourgomat 10 Impasse de Fort Malakotf,

Paeis

8 FD* Prof. M. Revt, Lycée d'Orléans.

8 FO Syudicat Forestier de Provence, 34 Rue de
I"'Arsenal, Marseilles.

8 GF C. Perrot, Radio Club du Bas Rhin, Stras-
bourg.

8 GG -— Hennequin, 6 Rue St. Hucaire, Metz
(Moselie).

8GR Soc. Hydroélectrique de  Lyon, 3 Place
Sathonav, Lyoas.

ggg }Obscrvatoirc du Pic du Midi.

8GY Sim Radioline, 32 Rue Neuve, Marseilles.

8HA  — Gastine, Ruede la Gare, Ste. Anne d’Auray
{Morbilian).

8 HC —- Sarraillior, 83 Rue St. Ferréol, Marseilles,

8HP  Dr. Dupont, ‘Bould de Laré, Marmande (Lot
& Garonne).

gg_g Soc, d’Encouragement pour FAmélioration

8 HS es races de Checaux en France, 3 Rue

8 HT Scribe, Paris.

SIE — Beaugez, Etabs. Bardon, 6L Bould.

National, Ctichy (Seine).
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1 -— Trouvais, La ¥erté St. Cyr (Loir & Cher).

L A. Lamy, 2 "Rue de Provence, Paris.

M — Vi andcvﬂle 42 Rue Thiers, Denain (Nord}.

0 L. Roussel, 40 Quai I‘ulceron Lyons.

R — Ch(c)mu 31 Rue Dmfert Rochercau,
Algiers.

S — Courtigre, 19 Rue St. Lambert, Paris.

T Y. Savous, 9 Rue ¢ itoyen Bézy Oran.

81U — Combe, Av. Béranger, Ecully (Rhoue).

8IV — Perrin, 10 Rue de Jeu de Paume, Dun-
kerque (Nord).

8 IX R. Simon, 44 Rue Pelletat, Choisy-le-Roi
(Seine).

8JA H. Gauny, 1 Promenade de la Digue, Verdun-
sur-Meuse.

8JB MM. Dardonville and Viard, 35 Rue Besangon,
and 10 Rue Gambetta, Langres (Haute
Marne).

8JD J. F. Bastide, 14. Place St. Servin, Toulouse.

8JG — Debacq, 4 Rue de Constantine, Algiers.

8 JH Hemet Fréres, 13 Rue de Besuvallet, Havre.

. ¢ — Coutrille, 34 Impasse Visitadine, Toulouse
(Gironde).

8JJ Etabl. Belin, 272 Av. de Paris, Rueil (S. & O.)

8JK Lt. Robert, 51 Rue Pieire Duhtm Bordeaux.

8 JM A. H. Tlnehlmeut Fair View, Ile de Puteaux
(Seine).

8JN L. Carrot & Levassor, 5 Rue du President
Despatys, Melun (Seine & Marne).

8 JR Radio Club de Lille.

8JU M. Vidrequin, Villa Faldony, Av. du Clos
Toutain, Vaucresson (S. & O.

RJVX J.Vial, 4 Rue de la Calle LeC ‘hesnay (S. &0.).

8MB L. Bensxmohn P.0. Box 19, Casablanca.

8NA  — Viville, 77 Rue de la Raihuerie, St.
Quinlin (Aisne).

8 WK (Provisional). Radio Club dc Litle (see 8 JR).

Correctlons and Changes of Address
AL . Gory, Quai des Marais, ‘Amboisc (Todre &
Lmrc) (change of 1driress).

8CC H. Suquet, Usine de Fourneau, Chatillon-sur-
Seine (Cote d'Or).

8 AE Dr. P. Corret, 97 Av. de la Republique,
Versailles (clnnge of address).

8 BX  — Vatinet, Villa Geneviéve, Allée des Roses,
Orly (Smne) (change of 'nldmss)

8 CL Mine. Lebaudy (vve. Martin-le-Roy), Moisson,
La RocheGuyon (5. & O.) ((‘orrectcl
address).

8 CN P. Lafond, 70 Rue des Carmes, Rouen
{change of address).

8 DC A. Gaby, 143, Av de Saxe, Paris (change of
address).

8GQ Gizeau, 30 bis Bould. National, La
Garenne-Columbes  (Seine)  (change of
address),

8HV ], Rougeron, 10 Route Nationale, Annapes

(Nord) {change of address).

GERMANY (K.

Additional Stations.
%g Rolf Horkheimer, Rottenburg-a-Neclar,

v3 } C. Lorenz, A/G (short-wave testing stations).

SWEDEN (S.).
Additional Stations.

SMRG  Gosta Siljeholm, Kristianstad.

SMUI L. Aulin, Humlegatan 18, Malmé.
FINLAND (S.).

Additional Stations,

2C0 Radiokoulu Santakamina, Helsingfors,

2NCB A. Wabhlstedt, S.mtakamma Helsingfors.

A 47



www.americanradiohistory.com

144

BG1

1A

ICELAND (1.C.).
B. Gardarsson, Laufasveg 53, Revkjavik.

NORWAY (LA).
7. Diesen, Moen i Maalselv, Tromss,

TTALY (1),

Additional Stations.
1BB T.

Corrections (in the original list the

& (. Lescovie, Via Caterina Percoto 2-(,
Udine {late 1 \WA).

1:. Pirovaso, Viale Varese 11, Como.

G. Luciolli, Via Bezzecca 3 Borgo Trento,
Verona.

0. Santini. Viale Cavour 48, Ferrara.

T. Luise, Piazza Manzi 10, Piacenza.

Righetti.

F. L. Fracarro, Castelfranco, Venetn.

B. Brunacci, Via Ev angehsta Torricelli 1,
Rome.

A. Marzoli, Via Bramante 3, Rome.

Associazione Radio '\lomdton Viale Angelico
19, Rome.

G. Bargilli, Via Nino Capponi 6, Florence.

L. M. di Villahermosa. Laconi, Sardinia.

christian and

surnaimes were, in sotne instances, confused).

1AS
1AU
1AZ

15
o
Bk

ot G0 bk e b e o ek
2z
§§o5% 248

P3CO
R31

17TZ

(in place of F 1C).

A. S. Innes

A. Melzi, Via Durini 24, Milan.

Dr. S. P(\zn Corso Torino 1, Novara.

F. Strada, Via Ospedale 14, “Turin.

E. Pesentl Alzano Magmore Bergamo.

G. Font\na, Via“Campagna 43 Piacenza.
Ing. U. E. Martini, Via bav'uaSO Romne.

ki l’ugllesc Via Borgonuovo 21, Milan.

E. Flori, \/n]e Magenta 24, \h]an

Ing. E. Guesutia, Via I‘ilodr immatici 4.

Milan.
G. Gardoneini, Via Larga 6, Milan.
A. Niutta, Vm Muzio Clementi 48, Rome.
F. Marictti, Corso Dante 8, Turin,
A. Muzio, Milan.
Delete (sece 1 BB).

SPAIN (E.).
I.. Garay, Ofiate, Guipuzcoa,
YUGO-SLAVIA (Y.).
M. Torbarina, Gruz.
KENYA COLONY (KY).
L. J. Hughes, c/o Mombasa Radio (VPQ):
Mombasa.
MADEIRA.

A. C. de Oliveira, c/o Western Telegr. Co.,
Box 548, Funchal.
1. T. Gonies de Freitas, Janeiro 141, Funchal.

MOROCCO.

M. Truxler, Detachement Radio, Secteur
Postal 482, Taza.
PALESTINE.
J. E. Spillard, Signal Dept., Ramleh.

SOUTH AFRICA (0.).

R. G. Baird, Box 1828, Durban.

W. G. Yapp, Box 27, Vereen 7 ng.

Rev. N. Roberts, Potchefstrom.

B. A, O'Brien, Queen St., Adelaide.

F. W. S. Ochley. Warner Beach.

J. B. Turner, 158, Berg St., Pietermaritzburg.

D. M. Jamieson, 84, Currie St., Quigney,
Fast London.

D. L. Rous, 138, Muller St.,
Johannesburg.

Bellevue East,

J. G. Swart,
House, Milnerton, Capetown.
B. Hill, ‘1 Cage Rd., Port Elizabeth.
Rockey St., Bellevuc East,

Cambriclge

J ohannosburg

Change of Address.

A4V L. L. Green, Box 7007, Johannesburg.
INDIA (Y.).

2HX — Bremner, Radio Club of Bengal, 19s,
Chowsinghee, Calcutta.

G20 Chota Nagpur Regiment, Adjutant’s Resi-
dence, Ranchi.

G21 Chota Nagpur Regiment, L. H. Bates,
Signal Officer, Sobaya.

G 22 Chota Nagpur Regiment, “C” Coy., Dhanbad.

G 23 Chota Nagpug Regihent, I. Boga, Kusunda
Colliery, Jherria.

G 24 Chota Nagpur Regiment, “ B" Squadron,
Asansol.

G 28 Chota Nagpur Regiment, “ A’ Squadron,
Jamshedpur.

G30 Chota Nagpur Regiment, Headquarters,
Ranchi.

FGG Sergt. M. H. Figg, Royal Signals, Sialkot,
Punjab.

CEYLON.
4VX R..C. Scott, Ottery Estate, Dickova.
A 48

Wireless
Worlldl

AUSTRALIA (A.).

Additional Stations.

[
dpee £

WD
[=]
<}

COCOCI COCOCY GUCOCItY CoCRCOCICRtacy
;aa Ze% h5pe EENESeR 9

Nrw SouTH WALTS.

A. C. Snith, 38, Cheltenham Rd., Craydon.
Tismore & District Radio Club (R

Atkinson), Keen St., Lismore.
A.T. Whitaker, 31, Railway Cres., Banksia.
E. A. Williams, Crown St., Wollongong.
K. J. Vickery, Kolbridge St., Hurlstone Parlk.
A, W.Gill,  Illaroo,” Greengate Rd., Killara.
0. Sandel, Mooramie Ave., Ikensington.

D. G. Mclntyre, Livingstone Ave., Pymbie.
VICTORIA.

R. C. Gurner, 55, Spencer St., St. Kilda.

H. B. Mitchell, 23 Normauhy Rd., Elwood.

. D. Short, 2, Mozart St., St. Ki lda.
L. C. Falls, 'North Rd. leﬁeld

H. W, \Iad(hcl\ Spray St., Elwood.
R. F. Hall, Glinilaboutn Ave., Toorak.

Sunshine Radio Club (H. S. Bird}, Hampshire
Rd., Sunshine.
R. A. Hull, 38, Charnwood Rd., St. Kilda.

A. Kissick, McFarland St., Brunswick.

. L. Downing, Henna St., Warrnambool.

R. T. Bushch, 20, Woodsworth §t., Moonee
Ponds.

V. L. Sm\th McIvor St., Bendigo.

j A. Muir. 10, Young St., Brighton.
. H. (,onlmg,l\, 7, Bauk St., East Ascot
Vale.

A. H. Buck, 759, Glenhuntly Rd., Glenhuntlv.

0. 1. Philpot, 26, Lumeah Rd., Caulfield.

C. A. Cullinan, ' Bayview,” Digger's Rest.

ULEENSLAND.

4 AP T. \V. Bridger, ¢/o P. A. \V. Anthony, Circle
St., Hamuilton.
4 CH A. E. Dillon, ' Electra,” Brown St., New
Farm.
4 CM V. McDowell, Preston liouse, Queen St.,
Brisbane.
4CP R. l’mue\, Konedobu, Port Moreshy:
Papu
4CV N. E. Hushand Alan St., Charter's Tower.
4GO  Radio Soc. of Queenstand (. Creed-Jacols),
Nightingale St., Maryborough.
4LG W. L. Gibson, Kirkland Av., Greenslopes,
Brisbane.
WESTERN AUSTRALIA.
6 KX H. Simmonds, Nicholson Rd., Subiaco.
6 SR Subiaco Radio Soc., 63, Gloster St., Subiaco.
TasMANIA.
7 AK  S. E. Deegan, St. Virgil's College, Hobart.
Corrections.
200 R. G. Roberts, 9, Church St., Ashfield, N.S.\V.
(change of address).
3 AU S. H. Milligan, 117, Autumn St., Geclong,
Victoria (change of address).
3 BS H. B. Sunter, Lambert Rd., Toorak, Victoria
(change of address).
3Ccp C. H. Philpot, 36, Melbourne Rd., North
Geelong, Victoria (change of addxess)
3 DP N. Culliver, 57, Simpson St., East Melbourne,
Victoria (change of address).
3 KJ W. E. C. Sawyer, 127, Mitchell St., Northcote,
Victoria (change of address).
NEW ZEALAND (Z.).
1 AX R.]J. Orbell, Box 68, Te Aroha (in place of
3 AA, Christchurch).
2BX R. G. Black, 22, Stafford St., Wellington.
2 XA L. A. Shrimpton, 38, Rongotai Terrace,
Wellington.
4 AS — Mason, Box 603, Dunedin.
ARGENTINE REPUBLIC (R.).
Frperal CAPITAL.
BG 9 D. E. Couway, Venczueta 2166.
BH1 M. D..Bourgeon, Lavalle 3233.
BH2 B. Vignolo, Pinzén 311.
BH3 V. Tonda, Olavarria 94.
BH 4 P. R. Casellini, Santa Fé 422,
BH5 R. Espina, Garay 388,
BH6 A.D. Huicque, Sadi Carnot 3841.
BH7 A. Colombo, Pasaje Ferrari 692.
PrROVINCE OF BUEN0S AIRES.
DU 4 D. Genneri, Ing. Luiggi 35, P. Alta.

THE WIRELESS ANNUAL FOR
AMATEURS AND EXPERIMENTERS

contains,

in addition to valuable information

and specially written features for the amateur,
over 3,000 Call Signs of Experimental Trans-
mxttmg Stations. The Annual (Price 2/6 net)
is obtainable from all bookstalls, or t from

““The Wireless World,’” Dorset House, Tudor
Street, London, E.CA, price 2/84,

post free,
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P. Casademut, Giiemes 2595, Mar del Plata.
L. Larralde, Dolores.

N. M. Juarez Garcia, Dolores.

J. (hijo) Augiorama, Vedia.

C. A. Monti, Puin.

M. Monti, Maipa.

M. Fernander, Lincoln.

ProviNCE OF SanTa Fr.
A. Hosch, Candiotti 286, Santa Fi.
M, Vina, Firmat.
E. M. Vimo, San Genaro.

ProvinCE OF CORbOBA,
J. C. Cangiano, Cordoba.
R. Moller, Leones.
R. Martmez Coérdloba.
1. Favier, C'érdoba.
M. Pedra, | Cafiada Vere.
R. Grauillor Barros, Cérdoba.
L. Sanz, Cordoba.
J. Rodriguez Leguizamon,
casting ““ A "),
Rodriquez Arturo, Rio Cuarto.
“ Los Priucipios,” Cordoba.
ProvincE oF TucusmaxN,
J. Frias Silva, Taf del Valle.
Province oF San Luis.
G. Santolalla, San Luis.

TERRITORY OF La Paspa,
C. F. Chauvin, Sarah.

BRAZIL (BZ).

Cérdoba (Broad-

(Through the couxtesy of Sear. P. S. Chermont,
Additional Stations.
1 AH*

1AW*
1BB
1 BC
1BD
1BF
1 BG

1ER

2 BY
2 MK

HYA
8QQ

XAl

Z 1AD.)
H. May, Caixa Postal 176, Rio de Janeiro.

V. Al\en Rua Riachuelo 8% CIV,, Rio de
]aneiro.

R. K. de Lemos, Caixa Postal 1587, Rio de
Janeiro.

R. Berrogain, Rua Gomes Carnerio 144, Rio
de Janeiro.

A. L. Villela, Rua Cosme Vclbo 76, Rio de
Jaueiro.

G. Mesquita, Rua do Cattete 819, Rio de
Janeiro.

G. P. Machado, Avenida Rio Branco 46-1°,
Rio de Janeiro.

A. S. Freire, Rua Oswaldo Cruz 46, Nictheroy,
Estado do Rio.

L.Y. Jones. Jr., Rio Frei Caneca 22, Sio Paulo

S. Justi, Rua Vlsconde Rio Branco 194, Sho
Paulo.

L. do A. Cesar, Rua Frei Caneca 20A, Sio
Paulo.

G. Borbisier, Caixa Postal 150, Sio Paulo.

J. Boccoh.m Av. Angelica 51, Sio Paulo.

J. S. Goés, Rua ‘Cardoso de Almeida 96, San
Paulo.

C. Yazebel;, Rua Ipiranga 12, S3o Paulo.

J. Tonglet, Rua Bardo de Itapitininga 37A,
Sao Paulo.

L. F. de Mesquita, Av. Paulista 73, Sio Paulo.

J. R. Baccarat, Rua Conselheiro Nebias 504,
Santos, Estado de Sao Paulo.

C. Baccarat, Caixa Postal 57, Santos, Estado
de Sio Paulo.

T. R. Vianna, S. Francisco de Assis, Estado
do Rio Grande do Sul.

T. de A. F. Xavier, Rua Padre Lemos 110,
Recife, Estado de Pernambuco.

J. C. Ayres, Caiza Postal 257, Recife, Estado
de Pernambuco.

(C\ 7 AA). A. Alves dos Santos, S. Luiz do

Maranh3o, Estado do Maranhio.

CHILE (CH).

E. Guevara, Cosilla 89, Vi'cun ; and (durng
the Sumuner) 648 Av. Libertad, Vifa del

Mar.
CUBA (Q.).
F. W. Borton, Galiano 29, Havana.
R. V. Waters, Galiano 29, Havana.

FRENCH INDO-CHINA.
M. Mirville, Hanof.
R. Jamas, 21 Rue Richard, Saigon.
HONG KONG.
Tang Fong Laum, Man Chu Tai,
naught Rd. West.
JAPAN (J.).
Dept. of Communication, Short-wave Station,
Tokio.
PHILIPPINE ISLANDS (PI).
F. Johnson, Elser, Baquio.
A. de Lange, Box 669, Manila.
SALVADOR (SR).

J. F. Mejia, 14 Avenida Norte No
Salvador.

33, Con-

. 21, San
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DICTIO

- OF TECHNICAL TERMS —

Definitions of Terms and Expressions commonly used in Wireless

Telegraphy and Telephony.

This section is being continned week by week and will form an authoritative work of reference.

Self-Inductance or Self-Induction. A cir-
cuit is said to possess self-inductance
if a magnetic flux linked with the
circuit is set np when a current flows
through it; so that if the current varies
an electromotive force is induced in the
civcuit by the changing of the magnetic
flux (see ELECTROMAGNETIC INDUCTION).
In a circuit possessing self-inductance
the electromotive force induced when
the current is changing is proportional
to the rate of change of current and
acts in such a direction as to oppose the
changing of the current (Lenz's Law),
and therefore the current in an induc-
tive circuit cannot be changed iu-
stantancously, but takes time to change
from one value to another, even though
the applied voltage is changed sud-
denly. For this reason self-inductance
is sometimes referred to as ‘‘ electrical
inertia.”” (Sce Trime Constant.) The
unit of self-inductance is the henry (for
definition see COEFFICIENT OF SELF
Ixpuciion).

When an alternating potential differ-
ence is applied to a circuit possessing
self-inductance the varying of the mag-
netic flux sets up an alternating .M. F.
which tends to choke back the current
and also causes the current to lug in

phase  behind the applied potential
difference. See ALTERNATING CURRENT
Cikcvirs.

The name applied to the
occurrence of continuous oscillations in
a valve receiving circuit. Such oscilla-
tions may be produced intentionally by
means of reaction for the purpose of
beat reception (see SELF-HETERODYNE),
or it may occur spontaneously through
the presence of stray couplings be-
tween various parts of the circuit,
e.g., through the coupling provided
by the inger-electrode capacity of
the valve or valves. Spontancous
self-oscillation is very difficult to
prevent. in multi-stage tuned high-
frequency amplifiers unless special pre-
cautions are taken in the design of the
amplifier.

Separate Heterodyne. In one method of
bLeat receplion of continuous wave
signals the local oscillations of slightly
different frequency from that of the
received signal are produced by a valve
oscillator which is entirely independent
and apart from the receiving apparatus

itself. Such an oscillator is referred to
as a ‘‘separate heterodyne.’t  Cf.
ENDODYNE.

Series Connection. The arrangement of a
number of pieces of apparatus in a cir-
cuit in such a manner that the same

Ry Ry R3

DA = ANANA—D-ANAAAD

Resistances in series, giving resultant
resistance R; + Rs + Ra.
-

current passes through all of them in
succession  without  dividing. Cf.
PararnrLeL CONNECTION.

Series-Parallel Switch. A double-pole
double-throw switch for connecting a
piece of appuratus either in series or in
parallel with another piece of apparatus

] 1

|

Switch for connecting C either in series
or in parallel with L.

or part of a circuit, for example a
switch for connecting the tuning con-
denser either in series or in parallel
with the aerial tuning inductance of a
wireless receiving set.

Sharp Tuning. See SELECTIVITY.

Sheath. A name sometimes given to the
anode or plate of a thermionic valve.

Shock Excitation. The production of elec
trical oscillations in an oscillatory
circuit by a sndden discharge such as
that of a spark or by any other cause
where the influence starting the oscilla-
tions is only a momentary one.

Short Circuit. A low resistance connecticn
between two points in a circnit. Such
a connection may be accidental or other-
wise. In the former case the resulting
current may be so much greater thau
the normal value as to cause damage.
In the latter case the current may not
be much changed by introducing the
short circuit, e.g., when short circuit-
ing an amumeter in order to remove it
from the circuit without interrupting
the current.

wWwWwWeamericanradiohistorvicom

Shortening Condenser.

A condenser con-
nected in series with an aerial circuit in
order to shorten the wavelength to
which the acrial will respond. Compare
Loaping ColL. )

Shunt. A resistance connected in parallel

S.I.C.

Side Bands.

-]

(2]

with a given picce of apparatus or in-
strument in order that part only of the
current will pass through the instru-
ment. For instance, shunts ave used
i conjunction with a moving coil
instrument to give various current
ranges.

Albreviation for specific indue-
tive capacity.

The modified carrier wave
employed in wireless telephony (see
Mopuration) is really the resultant of
three or more high-frequency waves.

all of constant amplitude but of
slightly different frequencies. Sup-
pose, for instance, that a high-fre-

quency oscillation whose frequency is
1,000,000 cycles per second (correspond-
ing to a wavelength of 300 metres) has
a sine wave of low frequency at, say.
1,000 cycles per second superimposed
upon it; then the H.F. oscillation will

UPPER SIDE

FREQUENCY
1.001.000

PER SEC.

CARRIER
FREQUENCY

1.000.000
PER SEC.

LOWER SIDE

FREQUENCY
999.000

PER SEC

RESULTANT MODULATED WAVE

Modulated H,F. oscillations analysed into
carrier wave and side bands.

be varying in amplitude at 1,000 cycles
per second. This unsteady oscillation
is really the resultant of three H.F.
oscillations, the low-frequency variatign
being the beat frequency or beat note
which is produced by the interaction
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Side Tone.

Simple Rectification.
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Dictionary of Technical Terms.—

of the three H.F. oscillations, just as
in the case of heat reception of C.W.
signals the beat note is the difference
between the frequency of the incoming
signal and the frequency of the local
oscillations. Thus, in the case con-
sidered here, the three constituent
waves will have frequencies of 999,000,
1,000,000 and 1,001,000 cycles per
second respectively, the middle fre-
quency representing the true carrier
wave. The lowest frequency is called
the “‘lower side frequency,” and the
highest is called the *‘ upper side fre-
quency.”” The interaction of either of
tho side frequencies with the carrier
frequency produces a beat note of
1,000 cycles per second.

In the transmission of speech several
audio-frequeneics are superposed on
the carrier wave simultaneously, and
therefore there will be a number of
side frequencies hoth above and below
the carrier frequency and these bands
of frequencies represent the upper side
band and lower side hand vespectively.
Tho interaction of all the frequencies
in the !‘side hands’ with the true
carrier wave go to make up the complex
wavo forms of speech or music.

Side Band Telephony. A system of wire-

less telephony transmission in which
the true rarricr wave itself is sup-
pressed, only the side band frequencies
being radiated. nsnally the frequencies
of one side hand only being trans-
mitted. The sounds heard in an ordi-
nary receiver are quite unintelligible
unless the equivalent of the missing
carrier wave is provided by a local
oscillator at the receiving station. See
SipE Baxbs.

The signals of a transniit.
ting station heard in a telephone at
the station itself, so that the operator
can judge the nature or quality of the
signals being sent out.

A name applied
to anode rectification by means of a
three-clectrode valve for detecting high-
frequency oscillations.

Sine Curve. .\ curve or graph in which

the sine of an angle is plotted ver-
tically against the angle itself hori-
zontally.

y
IS

b € -—

Sinusoidal.

Skinderviken Button.

Skin Effect.

Wireless
Werld

generator through the equivalent of one
pair of wires.  Cf. PoLyrHasE and
THREE PHASE.

A term meaning ‘‘ obeying
the sine law’’ or having a wave form
the same shape as a sine curve.

Siphon Recorder. A special form of Morse

snker in which the moving part con-
sists of a coil similar to that of a
moving coil galvanometer. The pen
itself 1s in the form of a fine glass or
silver siphon, and is deflected by the
moving coil or magnet system, making
a wavy line on the tape.

Syphon recorder movement.

The chief com-
ponent part of a certain type of carbon
granule microphone, the ‘‘button”
itself being a small compact container
which holds the carbon granules. Tho
““button’’ can be purchased separately,
and is useful for the construction of
microphone amplifiers, etc.

When an alternating cur-
rent flows through a solid conductor
alternating magnetic fluxes are set
up inside the conductor and in-
duce eddy currents which are in
such a‘direction as to weaken the cur-
rent at the centre of the conduetor and
strengthen it at the outer surface.
Thus the current density is greater
near the surface of the conductor than
in the centre. This phenomenon is
known as *“ skin effect.”” The higher
the frequency of the current the more
marked is the skin effect and the
greater the effective resistance of the
conductor. At radio-frequencies the
skin effect plays a very important part,
increasing the resistance of the con-
ductor many times. Sece HicH-FRE-
QUENCY RESISTANCE.

Slab Coil.  An inductance eoil wound on

a former of such a shape that the
radial depth of the coil is much greater
than its axial length. The coil is
usually impregnated with wax and re-

moved from the former, being then’

selt-supporting. Not very suitable fer
short” wavelengths on account of the

Solenoid.

JANUARY 27th, 1926.

Smoothing Circuit or Smoother., A com-

bination of inductances (choke coils)
and condensers arranged so as to
‘“smooth out' the ripples of a pul-
sating current such as that obtained
from a rectifier, in order that the cur-
rent shall approach as nearly as pos-
sible a steady dircct current.

Soit Valve. = A thermiontc valve in which

the vacuum is not of a very high
degree, traces of gas being left in the
bulb, so that the current passing be-
tween the filament and the plate is
composed partly of true electronic
emission and partly of conduction cur-
rent carried by the ionised gas. Such
valves ave particularly sensitive as de-
tectors, but the length of life does not
compare favourably with that of a Zard

valve.

A coil of wire wound on a
bobbin with hollow centre and having
no fixed iron core. Such an arrange-
ment acts as an ordinary electro-
magnet, and is usually employed in
conjunction with a movable iron
plunger. which is drawn into the centre
of the coil when the current is switched
on, giving a large attractive force over
a considerable range of movement.

Sotid Back Microphone. A microphone

with two carbon discs mounted one on
the diaphragm and one on the solid
back of the casing with carbon granules
between them.

CARBON
A;PLATES

SOLID BACK

s
.

77

777
N
&\ N

SN %

i

11

=

GRANULES

-

DIAPHRAGM

Solid back microphone.

Space Charge. The stream of electrous

flowing from the hot filament to the
plate of a thermionic valve give rise to
an electric field between the filament
and the plate because the electrons
themselves are really negative charges.
This electric field tends to drive back
those electrons which are just leaving
the filament and is known as the
‘““space charge.”

Spacing  Wave. See MARKING AND

high self-capacity and dielectric losses.
SpaciNne WavEs.

Slide Wire. A piece of resistance wire, ) )
bare, and of umiform resistance per Spade Tuning. The tuning of a circuit
unit of length stretched between two by the moving of a flat metallic disc
points. When a steady current is or ‘“spade’ across the face of a flat

Sine curve plotted from the expression
Y = ysine¢

Sine Wave (of current, voltage. etc.). An
alternating current, voltage, ete., which

varies according to a sine law, i.e.,
one whose wave form is the same shape
as a sine curve.

Single Phase. Refers to an ordinary

alternating current system iwhere there

is a single currént only supplied by the

A 50

passed through the wire the potentiul coil. 'The eddy currents induced in the

drop along its length is proportional to
the distance from one end. A great
many electrical measurements can be
made by the aid of such a slide wire,
e.7., measurement of resistance by
means of the metre bridge.

www.americanradiohistorv.com

metal set up magnetic fields of their
own, which react on the coil and reduce
the effective inductance, so reducing the
wavelength. Such an arrangement is
simple and cheap, but there is a slight
loss of energy due to eddy currents.
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Brain Waves of the Wireless Engineer.

Diaphragms for Acoustic Instruments.
(No. 241,277.)
Application date July 16th, 1924.

Mr. H. J. Round describes in the above
patent specification a diaphragm consist-
ing of very thin light material rigidly
clamped in a case made very heavy
in  comparison with the weight of
the diaphragm, and damped over the
whole or substantially the whole -of
its surface on one side hy sponge
rubber preferably smeared with thick oil
on the surface in contact with the
diaphragm.

The material of which the diaphragm is

“ formed may he metallic or non-metallic,
according to the use to which it is to be
put.

The invention, applied to a microphone
of the varying resistance type, is shown
at (a), and (b) shows the invention
applied to a telephone of the moving "coil
type.

227 N

>\\\m\\\\m&

\ =

(b)

Improvements in microphone and tele-
phone diaphragms. (Neo. 241,277.)

0000

Thermionic Valves.
(No. 234,480.)

Application date (France) May 26th,
1924,
Mr. J. Hawardier describes in the

above patent specification a thermionic
valve having a secondary filunent A,
lieated to incandescence by an alternating
current C, and surrounded by a small
mass of quartz M, which forms a sup-
port for the usual filaiment B, which is
heated by a source of direct current D.
The secondary filament A, heated by the
alternating current C, communicates a
substantially constant amount of heat to
the quartz M, which in turn transmits
heat by thermal conduction to the work-
ing filament B, the object being to econ-
omise the continuous current, which is
now only required to raise the filament
to the necessary temperature above that
imparted to it by the auxiliary source of
heat supplied by the filament A.

22
60
C:J
o]
D
Valve filament with auxiliary A.C. heater.
(No. 234,480.)

0000

Reflex Receiving Circuit.
(No. 243,039.)

Application date June 18th, 1924.

Mr. John Scott-Taggart describes in
the above patent specification a reflex or
dual circuit, in which the low-frequency
currents are fed lLack by means of a
resistance.

As shown, the valve V, acts as a high-
frequency amplifier, and the valve V, as
a detector.

Reflex receiver circuit. (No. 243,039.)
The rectified low-frequency currents
are fed into the grid circuit of the valve
V, through a resistance R, of the order
of 70,000 olnms. A by-pass condenser C,
of 0.0001 mfd. capacity, is connected

WAVWWE americanradiohicstory. com

across the 70,000 resistance R,, and the
aerial is connected through a fixed con-
denser C, of 0.25 mid. to the grid of the
valve V..

A leak R, of 1 megohm is connected
across the grid and negative terminal of
the filament accumulator.

A reaction effect is obtained by
coupling the inductance L, in the plate
circuit of the detector valve V, to the
aerial inductance L.

[oReRuie]

Preventing Reaction between Anode
and Grid Circuits.
(No. 241,289.)
Application date July 1Tth, 1924.
Messrs. C. S. Franklin and E. Green
describe in the above patent specification
a transmitting or receiving amplifier

sl

- *

]
£ T:i-i_

Valve oscillator or amplifier for short
wavelengths. (No., 241,289.)

4|]]

especially applicable to amplifying sys-
tems dealing with {requencies of the
order of 3,000 kilocycles per second or
more. The reaction effect between the
anode and grid circuits is balanced out by
a Wheatstone bridge, of which one arm
includes the grid-anode capacity.

The anode and grid circuits are con-
nected as the respective diagonals of
the bridge, and each is arranged sym-
metrically with respect to earth, so that
oscillations in either circuit produce no
potential in the other circuit either in or
between any parts thereof or to earth.

A preferred form of the invention is
shown in the accompanying illustration,
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in which the grid G and plate A are con-
nected as one arm of a Wlheatsione
bridge, the other three urms being formed
by preferably equal capacities, C,, C,, C,.

Small adjustable resistances, R,, R,
R,, and R,, are placed in the arms to
ensure that the resistances of the arms
are equal. A small condenser N is con-
nected from the common point 3 of C,
and C, to earth. The capacity N should
be equal to the capacity between the
grid G and filament ¥.

The primary circuit is connected across
points 1 and 2, and the grid circuit
across & and 4.

0000

High Frequency Amplification,
(No. 243,038.)
dApplication date May 24t}h, 1924,

My, John Scott-Taggart describes in the
above patent specification an amplifying
system in which the tendency to self-
oscillation is reduced by avoiding the

Horncastle, Lincs.

(January 7th, 10th, and 11th.)
U.S.A.: 1AMH, 1UE, 18I,
1AFM, 1CMX, 1CKP, 1BGO,
1CAW, 18K, 1AP, IMD, INT, 1YD,
100, 1ZS, 1BM, 1AOF, 1YB, 1CMP,
1CK, 18W, 1BPX. 1BPB, 1AEP, 1B,
2CYX, 2ATV, 2NZ, 2PP, 2KG, 2CT,
2CCK, 2EV, 2Ws, 2FC, 2BN, 2CV,
2BL, 2ARM, 2IHM, 2CTH, 2MU, 2MP,
20P, 2GK, 2BL, 2AVS, 2XBQ, 2CRP,
2CJE, 2BW.A, 24AES, 3QT, 3UFW,
3CDN, 3CEL, 3HG, 3LW, 3AVS, 4BX,
5ATX, 5YD, 6ZR, TQR, 7DF, 8CCR,
8ALY, 8ES. 8BYN, 8BAU, 8AIG, 8XAL,
8AMD, 8BTH, 8ALF, 8QB, 8PL, 8BW,
8BDS, 8BPL, 8BAF, 8CYI, 9BJK, 9VO,
9MBD, 9EJI, 9DOL, 9ADK, 9AD, 9AI0,
9EGH, 9BVH, 9XF, 9BMJ, 9EGU, 9CGK,
9DTE, NAL. Brazil : 1AA, 1AB, 1AC,
1AD, 1AF, 1AH, 1AN, 1A0, 1AP, 1AW,
1BF, 5AA, 5AB, 1IN, 1TA, 2AB, 2AF,
2A%. Argentina : FAl, FA3, DB2. New

1AMD,
1GA,

Zealand : 4AC, 2AC, 3AF. Australia:
3X0 (WKG, G.6NF). India: CRP.

Palestine : 6ZK. South Africa: OA6N.

Indo-China :  FI 8QQ. Scandinavia :
SMWF, SMZS, SMXR, SMU4A, SGC,
SDK, S2NB, D7ZM. Various: GHA,

GFP, BYZ, BYV, BYC, EGEH.
(0-v-1 Reinartz.) On 30-45 metres.
A. E. and G. G. Livesey.

Thornton Heath.

(Deceniber 18th to 20th.)

Australia : 3B, 3X0, 5BG. Philip-
pines: 1FN, NEQQ. French  Indo-
China : FI8QQ. South Africa: A3B, A3E,
AdZ, A6N. Egypt: EGEH. DPulestine:
67K, 6YN. Brazil: AABZ (%), SQ1.
India (7): X 2BG. TU.8.A. : 5MI, 5ZAI,
9AI0., 9BNMD, 9ZA. Luxcmbourg :
L 1JW. Sweden: SMSS, SMXT,
SMXU. SMZvV. Telephony : G5GQ,
G5X0, G6MP, G60X, G6YU. Miscel-
laneous : 11B, FTJ, 1DH, L 6C, SGT,
NKZ3, F10-KZ, EAR1, EAR21, OCAIV.

(0-v-0.) On 30 {o 50 metres.

W. A. J. Warren.
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effects of a plurality of tuned circuits
intended to be associated with the anode
circuits of successive valves by arranging
the anode circuits so that the tuned cir-

-
-
-
-
O
-
>

Improvements in tuned anode coupling.
(No. 243,038.)

Extracts from Readers’
Logs.

Amershain, Bucks.

Great Britain: ('Phone) 2KF, 2LZ,
2NN, 287, 5X0, 60X, 6YU; (Morse)
2A0, 2BZ, 2CC, 2DX, 2FK, 2IFM, 2GO,
2KW, 234, 2NJ, 20T, 2QB, 2Q)M, 2QV,
28H, 2WJ, 2XV, 2XY, 5JW, 5KZ, 5LS,
S5MA, 50C, 5QM, 58T, 5T4, 5WV,
5YM, 6BD, 6BS, 6DO, 6GH, 6KIK, 6L.J,
6}ME, 6MP. 60P, 6RY, 6TB, 6TD, 6TM,
6UT, 6UZ, 6V, 6YC, 6YU, 6YV, 6Z).
France : 8AWI, 8DP, 8HSIY, 8HLL,
8HU, 8IP, 8JYZ, S8LDR, 8MAR, 8MR,
8NN, 8PEP, 88sS, 8TIS, 8WR, 8XH,
FL, MAROC. Holland: OAW, OBL,
0CZ, OEA, OGG, OII, OKV, OPX,
OWC, 2PZ, 12BB, 8RN, PDB7, PBI0.
Belgium : G6, J9, K5, K8, R2, S2, 84,
85, 86. Germany : K7, PL, W3, Y6, Y8,
4LV, POW, Ttaly : 1BW, 1GW, 1RM.

Finland : 2BS, 200, 2ND. Sweden:
SMZS. Norway: LA4X, LA1A. Den-
mark : TBX. Various: SAJ, MUTU,

GHA, OCDJ.
All on 35 to 45 metves.
K. E. B. Jay (G-2BMM).

Thornton Heath.

{Decemben.)
New Zealand : 2AC, 2XA. 4AC, 4AS.
Australia : 2CM, 2YI, 3BD, 3BM, 3XO,

3YX. China: GFUP. Fhilippines:
1HR, NEQQ. French Indo-China:
FI8QQ. South Africa: A4Z, AG6N.

Brazil : 1AB, 1AF, SQ1. TU.S.A.: BATT,

5YD, 68ST, NPG. 3BHT, 9XAX. Ber-
mudas : BER. Miscellaneous : NISM,
RRP, 6LF, GHA, 1DO, CHP, SKA.

¥ T3 6YX, PE 6ZK.
(0-v-0.)
M. E. Coaffee.
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cuits have interposed electrically between
them an untuned circuit or circuits. One
example of the invention is illustrated as
applied to a four-valve receiver employing
a so-called tuned-aperiodic-tuned system.
In this circuit two choke couplings are
separated by a tuned anode coupling.

The first high-frequency amplifying
valve does not oscillate, because, though
the grid circuit is tuned, the anode circuit
is not. The second valve will not oscil-
late because the grid circuit I., is un-
tuned, and the anode circuit L, C, is
tuned. The third valve will not oscillate
because, although the grid circuit L, C,
is tuned, the anode circuit I, is not
tuned. The last valve will not oscillate
because neither the grid nor the anode
circuits are tuned.

The choke coils are preferably wound
with high-resistance wire to improve their
aperiodicity; the wire May be No. 44
gauge platinoid wire, suitably insulated,
and preferably so wound as to avoid self-
capacity effects.

South Normanton, Derbyshire.

(January 7, 8 and 10.)

Great Britain: 6AML), 2PZ, 5ZA, 61Z,
2UB, 2PX, 6LA, 2XY, 5TZ, 2RW, 2NM.
(Phone) 5KA, 2WJ, 5X0, 2KL, 5DS,
6NI'. Italy:1GB, 1BE. Belgium : (122,
3R, V2, Bi3, U5 Irance: 8JN, 8MS,
8RRR, 8II, 8UT", 8KK, 8VE, 8IL, 8ZE,
8NA, 8KX, 8UF, FL. Holland : OPN,
OME, PSEF, PCUU, OPM, PCLL,
OBX, PKB, OMS, OMK, OF3, PKX.
Germany : €5, POX, 2HR. Spain:
EAR20, EAR2, EAR1, EARY9, 1XAR3.
Finland :  1INC. Sweden :  SMX'T,
SMUK. Portugal: P 1AE. Moroeco:
AIN, TU.S.A.: KDKA, WIR., WI1Z,
ABC, 1RM, 1CH, FW. Unknown:
4VEU, 9MS, 9AR, SASA, 6CTN, NR3A,
CY2, 2IP, 1AF, OCDB, OCDV, 4EU,
1SM, 9ASC, S2C0O, NIPZ.

(0-v-1.) 38 to 90 metres.
H. Bishop.
Haslemere.
Great  Britain: 2ZF, 2QB, 2XY,

2KW, 5HA, 51X, 5LS, 5LF, 5AX, 5GS,
581, 5YK, 5QT, 6TW, 6VP, 6LB, 6GF,
6LJ, 6YN, 6TM. Australia: 3XO.
France : 8GI, 8JN, 8VO0O, 8VX, 8RBL,
8JM5S, 8YP, 8HU, 8CAD, 8RIC, 8AOX,
8JN, 8IP, B8IN, 8RZ, B8EU, 8SD,
8PRD, 7VX. Germany: KY8 Wi
Holland : OHB, OWB, * 0OWK, O0BX,
ONAA, PB7. Spain: EAR8, EAR2
Italy : 1GB, 1AU, 1MD, 1DR, 1CO.
Sweden : SMZS.
(0-v-1, Reinartz.) On 35 to 45 metres.

““ Listener.”

Jersey.

(January 2nd to 8th.)

Great Britain : 2DO, 2GY, 28Z
phony) 5GVW, S5UA, 6GG, 6TD, 6YB,
6YS. France: 8CS, BCAB, 8DY, 8iN,
8JZ, 8KS, 8NA, 8RR, 85T. Italy: 1AN,
1BD, IMT, 1RM. Peru: 6Z2K. Aus-
tralia : A6NO. Denmark: 6YU. Spam:
1AR24, EAR28.  Argentina: AAS8
Various : FSRX, GHA (Malta).

A. M. Houston Fervus
(G2ZC and MAG).

(tele-
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[atest Products of the Manufacturers.

VISIVOLT BATTERY SWITCH.

It is probably because high tension
batteries are not always easily accessible
that valvés are so often operated with
an incorrect H.T. potential. For in-
stance, it is not unusual for valves to be
changed witliout paying attention to the
readjustment of the hizh tension battery
plugs.

oy 1S hVOL re
PATENT PENDING

@' Qea

A new switch designed for panel mount-
ing, for regulating H.T. battery potential.

In order to bring the control of the
H.T. battery on to the front of the in-
strument panel so that the potential can
be carefully regulated in coujnnctxon with
other adjustments, the * Visivolt ”’ multi-
contact switch has recently been intro-
duced.

Designed for panel mounting, the opera-
ting levers occupy very little space on the
front of the instrument. Fifteen contacts
are provided, as well as an ““off ’ posi-
tion, the terminals being arranged alter-
nately on each side of the frame, so as to
permit of liberal spacing. A pair of
levers move over the contacts to tap off
two potentials, so that a switch of the
type shown in the illustration might be
used with a two-valve receiver consist-
ing of a detector and note magnifier. The
levers are fitted with ball contacts, which
not only produce a particularly smooth
nmovement, but provide a snap action so
that the switch, when at rest, is always
making contact and is retained in posi-
tion.  The contacls are small brass bars
of 14 gauge wire spaced between short
piecas of {in. ebonite rod, so that in no
position are two contacts bridged across,
which is an essential feature of a switch
used for battery control. Hard spring
brush contacts make reliable connection
with the levers.

This switch has many applications, such

as grid bias control in a power amplifier,
as well as serving all the purposes of a
multi-contact switch having the advan-
tage that all its contacts are totally
enclosed. A length of braided cable with
15 flexible conductors is supplied for con-
necting up with the battery. This
switch, although of simple construction,
is robustly built and possesses a finish of
a higher grade than many other wireless
components of moderate price.
0000

‘“K” TUBULAR CONDENSER.

Wates Bros., Ltd., 12-14, Great QJueen
Street, Kingsway, London, W.C.2, are
manufacturing a small tubular type fixed
capacity condenser which, in general
outline, presents an attractive appearance
and possesses the merit that by meuns of
clip mounting it can be easily interchanged
so that various capacity values can be
tested. The form of mounting is an im-
provement on the arrangement usually
adopted in the case of interchangeable
high resistances, cheese-headed screws
being inserted in the ends so that reliable
contact is made with the clips, or, alter-
natively, the condenser may be attached
{o the instrument wiring by means of
tags. The condenser consists of a pair
of copper plates rolled together between
two strips of insulating material. Cellu-
loid is used as a protective covering, but
it is somewhat suvprising to observe that
the celluloid continues as a voll and forms
the dielectric. Celluloid is well known

The ‘“ K* fixed capacity condenser.

to be a poor dielectric material, and the
substitution of a mica insulated condenser
wound on a centre core with, perhaps, a
protecting wrapper of celluloid, would be
an improvement on the present form of
constraction.

0000

ASHDOWN VARIABLE CONDENSER.

In commenting on any component, par-
ticularly a variable condenser, the price
for which it is sold must be borne in mind.
The variable condenser market is a par-
ticularly competitive one, and there 1s a
tendency, therefore, to offer an inferior

www americanradiohistorv com

article.  H. E. Ashdown (Birmingham),
Ltd., Perry Burr, Birmingham, are pro-
ducing o popular priced condenser which
can be relied upon to be a thoroughly
sound job. Aluminium plates with brass
spacing washers are employed, and it is
to be noticed that the fixed plutes are
rigidly set up with the moving plates
accurately centred between them. A

Ashdown square law variable condenser,
fitted with Bakelite end plates.

threaded spindle is employed, yet not the
siightest play can be detected in the top
bearing.  One-hole fixing is provided,
and reliable contact is made .with the
noving plates by meaus of a coiled pig-
tail ‘connector. The knob and dial are
separated, the former having a brass bush,
and thus the dial can be rigidly locked at
its correct setting on the spindle.

A good clean hmsh is obtained by the
fvloptlon of Bakelitc end plates, this being
an improvement on the use of c‘homta, as
it will not bend under the strain exerted
by the centre spindle. The moving
plates are held accurately in position
without the employment of the customary
spring washer.

““ Hobbies, Limited.”” (Dereham, Nor-
folk.) Pamphlet describing wood polish-
ing outfits, which include Hobbies’
Lightning Polish.

cooo

‘“ Herbert Terry and Sons, Ltd.” (Red-
ditch.) Tllustrated pamphlet dealing with
the “Terry *" 4-valve receiver and power
amplifier.
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The Editor does not hold himself responsible for the opinions of his correspondents.

Coriespondence should be addressel to the Editor, * Tae Wireless World,” Darsat House, Tador Street, E.C.4, and must be accompanied by the writer’s name and address.

“4 PROPRIETARY NAME.”

Sir,—With reference to the word ¢ Leclanche,” we have read
with interest your correspondents’ letters, aud we beg to state
that the name ‘¢ Leclanche,” ualthough it has been used in
many parts of the world in conjunction with wet batteries or
cells, 1s nevertheless the property of the Leclanche firm, the
inventors and actual makers of this type of cell, whom we
represent in the British Empire.

We might further add that this matter has been brought into
the Courts, and it was decided that manufucturers, other than
Leclanche, could only call their articles ‘‘ Leclanche type ’' in
the case of wet cells, and we therefore mean to stop the use
of the name “‘ Leclanche '’ for cells which are not manufuctured
by our principals, and thereby not genuine Leclanche.

ALBERT GREGG (General Manager),
liravrrs, Lrp.

RADIO TOULOUSE ON A CRYSTAL.

Sir,—An interesting matter that I have to report is that,
between the hours of twelve midnight and 2 a.m. just before
Christmas, I received Rudio Toulouse on an unaided crystal
set (variometer tuned) sufficiently well to hear all the items
and announcements. The aerial cousists of a loop of 81/36
(enamelled), but it is screened from the S.E. by a tall building.
Sonie local oscillation was going on, but apparently a good
distance away. The signals were about R2, varying to a trifle
less. The aerial is just under 40 feet high. H. O. CRISP.

Stratford, S.E.15.

WIRELESS IN THE TERRITORIAL ARMY.

Sir,—I am endeavouring {o raise recruits to complete the
establishment of u Royal Corp of Signals Unit, Territorial
Army.

How many readers would like to enlist in the Territorial
Army Signals for wireless duties? The obligations are few,
the expeuse nil. The rceruit combines excellent training with
his hobby. There are 40 and 120 * watters’’ to operate, and
the greater the number of recruits the larger the schemes we
can arrange. A two weeks’ camp with wireless ig both interest-
ing and healthy. For those who are inclined there are other
duties in the unit emploving all means of signal communica-
tion. Technical knowledge is not essential on enlistment.

The headquarters of the unit is at Putney Bridge, and here
we have splendid socials and. dances. If any readers would
care to write to me I will gladly forward information.

27, Copthall Gardens, (Lieut.) W. H. LLOYD,

Trwickenham, Middlesex.

CURIOUS LIGHTNING EFFECT.

Sir,—We hear at times, though at rare intervals, of an aevial
being struck by lightning causing not wunfrequently serious
damage.  The interesting article of ““John Citizen ” recently
published in the Wireless World and Radio Review describes
a typical case of the vagaries of the current of a lightning dis-

A 54

charge when sceking its path.  The following description of an
accident to a wircless instrument due to lightning is of quite
another order.

The early morning of October 13th, 1925 had been very
stormy, and a storm was passing to the north of the wbserva-
tory, much neaver than usual. Suddeply a flash of lightning
occurred, followed almost immediately by a heavy crash of
thunder.  With the flash I heard a faint but distinet metallic
click.

It was immediately evident that the aerial just over our
heads had not been struck. Everything seemed in ovder;
no wires fused, nov other damage visible. I had the impres-
sion, however, that there was a faint odour of burnt rubber or
varnish in the uir, but could not trace its source at the moment.

The receiver hus separate primary and sccondarv cireuits
Joosely coupled and variable. At the time of the accident this
instrument was disconnected both from aerial and eavth, with
its leads leaning against the wall a few inches from the aerial
and earth lcad-in terminals. A 6-volt accumulator was at-
tached, and consequently the negative lead-in contact with all
eight filaments.

A careful inspection of the instruments showed thal the
filiments of all four receiving valves on this set had com-
pletely fused. Examination of the burnt-out valves vevealed
that the globe of each valve contained very minute particles
of glass, detached more probably from the seul-in pinch than
from the walls of the valve, as the vacuumn was still good.
The fused filaments had been projected upon the plates and
grids in the form of minute spheres, and were completely
welded to these parts.  When detached (under a dissecting
microscope) they either broke, leaving a portion still adhering,
or tore away with them a part of the metal to which they
vere welded.

The primary winding of the telephone transformer had also
been burnt out.

The aerial had not been struck by the lightning, and I think
that we may conjecture that the damage done was caused by
some strange effect of fhe return shock.

I easily discovered the spot where the lightning struck the
carth, as a sccretary of the observatory had had the good luck
to see the discharge. Th& exact distance from the wireless
room was 671 yacrds. Two small conical holes about five yards
apart were found, with their surfaces calcined. The shock
must have been fairly severe, as a farm labourer who was
ploughing with a yoke of oxen in the same field a few dozens
of yards from the spot was overthrown, together with the two
beasts, but received no injury.

T have not been able to find a plausible cause {o account for
this peculiar accident.

1 am inclined to thiunk that the cause should he sought for
in a condenser discharge of some sort, the negative lead of the
motor side of the converter of the transmittar, perhaps, form-
ing the direct Imk from earth to a series of condensers, which
finally discharging with a spark created a strong oscillating
field.

G. H. J. HORANX,

Observaloire de Ksara, Siad-Nail, Beyrout, Syvia,

wawwwametcanradiohistorv:-com
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Que.ries.

Improving the Selectivity of a Single
Valve Receiver.

I have in wuse a single-valve receiver of
fairly conventional design, but wish
to tmnprove the selectivity of same. [
have tried using loose coupling of the
conventional type, and although this
arrangement has given high selectivity
I find that searching for distant
stations is a matter of great difficulty,
owing to the mecessity of operating
four tuning adjustments, mamcly, the
tuning  condensers of acrial and
secondary coils and the adjustment
of the eoupling of reaction and aericl
coils, and am writing to ask 1if you
can suqyest any more suitable method
of obtwning selectivity other than the
use of an H.F. stage. W.B.M.

As you suggest, it is by no means a
simple matter to “search” for distant
stations when emploving a receiver of
this type. There is, however, no nced to
use a tuned aerial cireunit, and if you will
adopt a so-called aperiodic aevial cireuit
vou can dispeuse both with the variable
condenser {uning the aerial coil and also
the variable coupling bhetween aerial and
secondary coils. Qur suggestion is that
vou adopt the circuit given in Fig. 1,
where the “untuned " aerial coil is in
fixed relatiouship with the secondary coil,
selectivity Teing obtained by cutting

\'4

1

Fig. 1.-— Single-valve receiver with
‘t aperiodic '’ coupling to aerial circuit.
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down the number of turns in the aerial
coil. We suggest that you obtain a fixed
coil mounting and place it in such a posi-
tion that the aerial coil is in juxtaposi-
tion and parallel to the existing aerial
coil, which will then become the secondary

Questions should be concisely worded, and headed **
question musl be accompanied by a stamped addressed envelope for postal reply.

coil.  We suggest that on the B.B.C.
wavelengths you employ a coil having
about 15 to 18 turns, such as a Gambrell
A2, whilst the secondary coil will re-
quire to he a No. 50 coil or a Gambrell
“B." It will be found that the value of
reaction coil required will be less than that
required when a direct-coupled aerial cir-
cuit is used. On the Daventry wavelength
the acrial coil may be a No. 100 coil, the
secondary being No 250, whilst a No. 100
coil should sutfice for reaction. It is not
generally recommended that an * un-
tuned " aerial circuit be used when oper
ating on 1,600 metres, and many veaders
using a circuit of this type arrange to
plug-in a No. 150 coil in the aerial socket,
and connect an external tuning condenser
across the aerial and earth terminals when
receiving on the Daventry wavelength.
This is. however, quite unnecessary, since
if a tuned aevial circuit is desired the
use of a No. 200 aerial coil (not No. 150)
in the cireuit given in Fig. 1 will effec-
tively tune the aerial circuit to Daventry's
wavelength, no tuning condenser bemng
required.  This is explainable owing to
the broadness of tuning of the high-
powered station’s transmission, and in
actual practice will be found to function
very well indeed.

o000

An Efficient Two-Valve Receiver.

1 have constructed a single-valve receiver
following the circuit diagram given in
Fig. 1, page 759, of your November
25th i1ssue, and have abtaincd most
excellent results on distant stations,
but now wish to experiment with a
stage of H.F. in front of this detec-
tor, and showld be glad of suggestions
as to the most suitable form of H.F.
coupling to use. H.K.S.

The single-valve ecireuit to which vou
refer will, if carefully constructed and
operated, bring in a large number of dis-
tant stations owing to the delicate and
smooth control which it gives over re-
action. Now, if a stage of conventional
H.F. coupling, such as tuned anode or
tuned trausformer, is added to it, there
Is a stray possibility that it may be found
that the range of the receiver is in no
way increased, and may_ in fact, be appar-
ently dinunished, distant stations which
were tuned in faintly on the single valve
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being not heard when the H.I". stage is
added. The reason for this is that an
extra tuning control is brought into the
receiver, and unless you are possessed of
more than ordinary skill the operation of
this receiver with this extra tuning con-
trol may prevent a very large percentage
of efficiency heing obtained from the

/
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Fig.2.—Choke-coupled H.F. amplification

arrangement. By far the most suitable
form of H.I. amplification to use is that
shown in Fig. 2. You will notice that
vou will require an additional H.F.
cholke. Tn the case of both these chokes
it is imperative that an instrument of
Ligh efficiency be used which is suitable
for wavelengths varying from 250 to 4,000
metres and need not be interchangealle,
and you are advised to read again our
remarks concerning this which were given
on page 759 of the November 25th issue.
The two chokes must not e mounted
side by side, but should be placed at right
angles to each other, and, more important
still, great care should be taken in dis-
posing the other components so that no
accidental capacity whatever exists across
either of these chokes, or the efficiency of
the receiver will be destroyed. Such a
fault could occur, for instance, in mount-
ing the H.T. battery inside the cabinet
in close proximity to the tuning coils or
chokes or to the wiring associated with
the valves, and care should he taken to
avoid this.
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Properly constructed and handled, a
receiver of this type should be capable of
really long-distance results even in the
hands of quite unskilled people.

[sRele}e)

Reading a Valve Curve.

It is frequently stated in wvartous tech-
nical journals that the purchase of
a grid bias battery will double the
life obtainable from an H.T. bat-
tery. I shall be glad if you will
explain exactly how this is brought
about, and also explain the reason
why distortion can be reduced by
raising the walue of the H.T. em-
ployed on the anode of the final

vulre. S. G. R.
In order to explain these points it
will be necessary for you to refer to Fig.
3, which represents graphically the anode
current obtainable from a D.E.5 type
valve when various values of H.T. and
grid bias are used. The curve shown in
dotted lines represents the grid current
obtainable at different grid potentials.
The curve shows us that if we apply no
bias to the grid and 60 volts }F.T. we
shall obtain a steady plate current of
6.5 milliamps. Now, assume that the
receiver is tuned to a strong local
signal which gives us a grid swing of,
say, 8 wvolts, which means that the
normal grid voltage varies from a 4-
volt positive to 4-volt negative wvalue.
Under these circumstances the curve shows
us that the plate cwrent will under-
go a sympathetic variation of from about
275 miliamp. minimum to a high
maximum value, which is not shown in
the curve, the mean value remaining at
6.5 milliammps. But the fact of the grid
having a 4-volt positive potential will
also have another effect, namely, that of
causing a grid current of several micro-
amps. to flow, which will cause consider-
able distortion. Now, if we apply a
permanent steady mnegative voltage of
2 volts to the grid by means of a small
dry cell, we shall, in the first place, re-
duce the steady plate current to 4.6
milliamps., which will mean that the
drain on the H.T. battery is not so great.
A voltage swing of eight on the grid as
before will, however, still permit of grid
current flowing and causing distortion at
the positive swing, whilst the negative
swing will carry our operating point well
round the lower bend of the curve, thus
causing distortion due to rectification of
the Jow-frequency inipulses. If, how-
ever, we increase our plate current to
120 volts, still keeping our grid bias at
2 volts, we shall obtain a- steady plate
current of 10 milliamps., and our 8-volt
grid swing will still permit grid current
to flow during the positive half-cycle,
hut we shall have eliminated the recti-
fication at the other end of. the. curve.
Now if, still keeping our anode voltage
at 120, we increase our negative grid
voltage to 44, we shall greatly lengthen
the life of our H.T. battery by reducing
the steady plate current to 7.5 milliamps.,
and at the same time a grid swing of
8 wvolts will neither carry the oper-
ating point down to the bottom bend,
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nor will it carry it past the zero grid
voits line, where grid current commences
to flow, and so all distortion due to valve
overloading is eliminated. Actually, our
valve will handle a grid swing of 9 volts.
If a grid swing of 10 to 11 volts occurs,
however, owing to the proximity of a
broadcasting station or to the inter-
position of an additional stage of L.F.
before the final stage, we shall once more
suffer from overload distortion, and,
under these circumstances, we can raise
our anode voltage to a few volts in ex-
cess of 120, the grid voltage being raised
proportionally, and thus be able to accom-
modate this grid swing.  Any further
raising of the anode voltage, however,
will have no effect in giving us a long
straight working portion of curve, and

will ruin the valve. If, therefore, we
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Fig. 3.—Anode and grid current curves
for a D.E.5 valve.
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require a very great volume, we must
employ a valve such as the D.E.5A.,
whiel, at an anode voltage of 120 volts,
will give us a longer straight line por-
tion of curve to work on and will thus
handle a far greater grid swing, the
figures actually being 20 volts grid swing
at 120 volts H.T., and, of course, 10
volts negative grid bias. Many people
fall into the error of using too great a
value of grid hias in proportion to the
H.T. voltage they are using. This will
cause distortion equally as bad as that
caused by employing too little. Suppose,
for instance, when handling a grid volt-
age swing of 8 volts with an anode volt-
age of 120, we hiased our grid 7 volts
negative? It will at once be seen that
each negative half-cycle will cause the
valve to rectify at the bottom bend of
the curve, and produce considerable dis-
tortion. Similarly, if, when using an
H.T. voltage of 60 with the correct grid
bias of 2 volts, valve overloading occurs,
it will be quite useless to increase the
value of grid bias, and, in fact, it is
better from the point of view of intelli-
gibility of speech (although not from the
point of view of the life of the H.T.
battery) to reduce it, since ““grid cur-
rent ' distortion is considerublv less
objectionable in practice than is *‘ recti-
fication *’ distortion, ““ Bottom bend
rectification in-an L.F. amplifying valve
can always be detected by placing a
milliammeter in the plate circuit if, in-
deed, the ear of the listener has not
already detected it. A moment’s com
sideration will reveal that if rectification
occurs at the bottom bend of the curve.
the value of the mean anode current will
fall, and, since the milliammeter indicates
the mean anode current, the needle of
the instrument will give a *‘ kick ’ when
the rectification commences.

Co00

Charging Accumulators with Wire-
wound Resistances.

When charging accumulators from D.C.
mains, is it absolutely necessary to
make use of lamp resistances? [
wish to charge my 4-volt 30 ampere
hour accumulator from my mains,
which are 240 wolts D.C., and desire
to use resistances in place of lamps,
if possible. 4.7.0.

It is by no means necessary to make
use of lamps, and suitable resistances
may well be used. Since the charging
rate of your accumulator will be about
three amperes, we shall obviously need

a resistance of 80 ohms in order to

restrict the current to this value.

Standard resistances of this value may be

obtained from various manufacturers,

care being taken when ordering that the
resistances are suitably wound for carry-
ing a continuous current of this valne.

Alternatively, resistance wire such as

‘** Eureka ” could be wound on suitable

formers. The gauge and length of such

wire necessary in order to produce such

a resistance, and at the same time to

safely carry a current of 3 amps., would

be approximately 120 yards of No. 20

gauge.
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